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Public introduction
Subsurface Evaluation of CCS and Unconventional Risks (SECURe) is gathering unbiased,
impartial scientific evidence for risk mitigation and monitoring for environmental protection to
underpin subsurface geoenergy development. The main outputs of SECURe comprise
recommendations for best practice for unconventional hydrocarbon production and geological CO2
storage. The project is funded from June 2018–May 2021.
The project is developing monitoring and mitigation strategies for the full geoenergy project
lifecycle; by assessing plausible hazards and monitoring associated environmental risks. This is
achieved through a program of experimental research and advanced technology development that
includes demonstration at commercial and research facilities to formulate best practice. We will
meet stakeholder needs; from the design of monitoring and mitigation strategies relevant to
operators and regulators, to developing communication strategies to provide a greater level of
understanding of the potential impacts.
The SECURe partnership comprises major research and commercial organisations from countries
that host shale gas and CCS industries at different stages of operation (from permitted to closed).
We are forming a durable international partnership with non-European groups; providing
international access to study sites, creating links between projects and increasing our collective
capability through exchange of scientific staff.

Executive report summary
In 2019, TNO (Netherlands Organisation for Applied Scientific Research) and ERBS (Erasmus
Research and Business Support, Erasmus University, Rotterdam) developed the so-called
participatory monitoring approach as part of the SECURe project, which was tested and enriched
during a two-day design training workshop in March 2019 (Task 6.3). This report describes how
the participatory monitoring approach was applied in four use cases, in the Netherlands, Norway
and Poland and in the United Kingdom; in order to explore and learn 1) how the approach works,
and 2) how it could contribute to better societally embedded geo-energy projects.
There are three ways in which monitoring systems of geo-energy projects can be made more
participatory (thereby fostering support for such projects): by changing the what, how and who in
a participatory monitoring design. To identify what local residents deem important about complex
and large-scale geo-energy projects and what they would like to see monitored, in this study a
value-based approach is used. We analyzed which distributive, environmental and procedural
values are at stake in each of the case studies. This report presents the outcomes of the four use
cases and shows the overarching building blocks for designing participatory monitoring systems
in order to better embed geo-energy projects in their societal context.
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How to embed geo-energy projects in their societal
environment?
Why CCS and shale gas. The energy transition from carbon-driven energy supply to carbon-free or carbonlow energy supply (and therefore carbon-low society) is just underway. Many steps need to be taken in the
coming decades to meet the goals of the Paris Agreement (2015): holding the increase in the global average
temperature to well below 2 °C above pre-industrial levels and pursuing efforts to limit the temperature increase
to 1.5 °C above pre-industrial levels, in order to achieve a balance between anthropogenic emissions by
sources and removals by sinks of greenhouse gases in the second half of this century. The gap between
carbon-high and carbon-free (-low) societies cannot be bridged overnight. Societies need time to scale
renewables up, and/or to develop and apply new technologies, such as hydrogen. A big concern in reaching
these goals is the limited CO2-budget that is left. Without a reduction in the carbon emissions, we have only
19 years left before we will surpass the 2 °C target (Carbon Brief, 2017).
Carbon Catpure and Storage CCS can buy us time by capturing CO2 before it is emitted to the atmosphere
and permanently storing it in deep geological structures. This will lower the speed of global warming and buys
us time to develop and implement alternative energy sources. It will also allow us to continue with key
manufacturing and industrial process, like cement, fertilizer, steel and other energy-intensive industries.
Swapping carbon-high fossil fuels such as coal and oil for carbon-lower fuels like (shale) gas can also
contribute to a decrease in emissions, especially where the gas is used to produce clean hydrogen, requiring
CCS. This means that if countries do decide to frack for gas, then it must be done safely and securely and that
is where SECURe knowledge and experience will be helpful.
Why SECURE? Given the opportunities described above, it is wise and ethically sound to invest EU-money
in knowledge and technologies that enable us to bridge the gap. SECURe helps to forecast, monitor, mitigate
and reduce potential risks associated with CCS and shale gas production. It supports the participation of all
relevant stakeholders in designing and developing monitoring networks, which provide data that are both of
scientific and industrial interest and reflect societal questions, needs and concerns regarding CCS and shale
gas. Doing nothing does not help; relying naively on the speedy implementation of renewables to secure our
future energy needs could bring greater risks, and furthermore will not by itself enable the very low emissions
needed to achieve Net Zero emission across Europe.
Why monitoring? One of the main challenges of CCS and shale gas is that activities will take place at great
depths and that their scope of action and their impact on the environment and/or humans cannot be touched
or witnessed. All that is known now about these activities is ‘mediated’ by models, equations, indicators and
meters like plots of seismic investigations and models of reservoirs. And this knowledge has a highly heuristic
character. Although monitoring activities provide ‘indirect observations’ of what is happening in the deeper
subsurface, it is the best we have available in order to witness the processes in the subsurface. Intensifying
monitoring networks, further improvement of monitoring tools and data analysis helps us gain more knowledge
about the characteristics of and a better understanding of the mechanisms within the deeper subsurface, which
in turn enable better predictions of the safety over the long-term. Improved monitoring of these activities not
only supports scientific research and industrial initiatives, it could also contribute to making CO2 storage and
shale gas production activities more ‘visible’ to non-experts. Developing innovative monitoring tools and
participative monitoring methods can support the understanding of the subsurface by non-expert stakeholders
and give them more insight into the impact of the activities on the (built) environment and in the way potential
risks are being managed.
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So what? SECURe will develop improved/new (participatory) monitoring tools, that are in the first place
focused on CCS and shale gas activities, but these tools are also relevant for other subsurface activities, like
geothermal projects or the storage of heat and gases (like hydrogen). SECURe will deliver a toolkit with a
wider applicability. The tools developed to determine the environmental baselines for a certain location are
more or less universally applicable, which also applies to participatory monitoring.
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1 Introduction
In 2019, TNO (Netherlands Organisation for Applied Scientific Research) and ERBS (Erasmus Research and
Business Support, Erasmus University, Rotterdam) developed the participatory monitoring approach for the
SECURe project, which was tested and enriched during a two-day design training workshop in March 2019
(Task 6.3). The workshop objective was to introduce the framework for participatory monitoring with guidance
on how the framework could be used in practice, and covered its development and social license to operate,
particularly related to shale gas and CCS activities. SECURe researchers (both technical and societal), case
study owners, stakeholders managers, policy makers and site owners participated during the workshop. Some
of the key points from the workshop report (Puts et al, 2019) are summarized below:
•

The term ‘participatory’ can be used to mean that monitoring programmes are designed and prepared in
collaboration with local stakeholders; looking at how their questions, concerns, perspectives and values
can be translated into key performance factors for monitoring, and identifying which data they would like
to see being monitored. ‘Participatory’ can also be used to describe when local stakeholders participate in
collecting the monitoring data. Both these interpretations of ‘participatory’ require interaction and
collaboration with all the key stakeholders to identify their main interests and concerns, so that their
perspective of the project is taken into account as well as what their role could be in the different phases
of monitoring. Different stakeholder groups can be involved in a variety of roles and project stages to fulfil
the monitoring objectives.

•

Involving local stakeholders at all stages of the design and implementation of a project can improve trust
in the proposed activities and risk management strategies. The cost of setting up a participatory monitoring
programme is small compared with losing the social license to operate due to a lack of public acceptance,
and effort needs to be put into the societal aspects as well as the technical ones.

•

The purpose of participatory monitoring can include any of the following: knowledge generation, improving
the existing (expert) monitoring methods, raising citizen awareness, improving management practices,
social research behavior, policy development and legal justification for the policy.

•

Participatory monitoring is just one of many ways to embed the project in a societal context, where the
benefits are viewed as outweighing the costs and impacts to a person/group.

•

Participation can range from intensive involvement (co-deciding) through co-working, co-thinking, coknowing to non-involvement.

•

Participatory monitoring can also include collaborative monitoring.

Since the introduction of the participatory monitoring methodologies, the approach has been (partly) applied
in 4 different use cases in The Netherlands, Norway, Poland and the United Kingdom, in order to compare and
learn:
•

How the approach works

•

How it could contribute to better societally-embedded geo-energy projects.

This report presents the outcomes of the four complementary use cases in the four countries and provides
insight in the added value of a participatory monitoring approach in developing and implementing geo-energy
projects in their societal environment.

1
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Impact of Covid-19
Preparations for the four use cases started in 2019; in the Netherlands, Norway and the United Kingdom first
steps were made to connect to local initiatives for geo-energy projects and to co-develop research plans for
the use cases in these countries. In Poland a different approach was taken: consulting geo-energy experts to
learn from their perspectives on how participatory monitoring could play a role in better embedding geo-energy
projects in their societal context. Unfortunately, the initial research plans have been heavily impacted by the
restrictions due to Covid-19. It became clear that collaborating with local project owners and interacting with
local communities would become very challenging. Therefore, we shifted the research approach from codesigning a tailormade strategy for participatory monitoring in different use cases towards gaining insights into
the societal values of local stakeholders and deriving building blocks for designing participatory monitoring
programs for the foreseen geo-energy initiative, with the overarching objective to better embed geo-energy
projects in their societal context.
Although we have had to amend many of the original planned activities associated with this research (including
postponing planned activities, the transfer of many face-to-face meetings to remote meetings, a cancellation
of some meetings/workshops and changes to the format of some engagement activities) and we had little
influence on how other stakeholders dealt with the COVID19-pandemic, we proved to be able to successfully
reshape the SECURe WP6.3 research in order to reach the set goals. Due to our creativity and adaptivity, we
have fully achieved the objectives of Task 6.3 and its contribution to the overarching WP6 goals. In some
instances, delays and the re-formatting of engagement activities with stakeholders have allowed a greater
interaction with the user community, which has had an overall positive effect on some aspects of the work.
This report contains the results of these adapted experiments. The insights on societal values and building
blocks for participatory monitoring in the selected use cases are collected and compared, which leads to
recommendations and best practices on the engagement of (local) stakeholders through participatory
monitoring.
Reader's guide
This report is divided into 10 chapters. The background of the research will be discussed in chapter 2 in which
we describe the theoretical framework for designing a participatory monitoring approach. The generic
participatory monitoring framework developed by ERBS/EUR and TNO will be discussed. Subsequently an
elaboration on the theory of public values will form the (theoretical) framework for the analysis of this report.
Chapter 3 describes the applied research methodology and introduces four use cases for exploring the value
of participatory monitoring. Chapter 4 gives an in-depth description of the four use cases by mentioning the
key characteristics of each case study as well as the local context and the impact of the COVID19 pandemic
on the original research plans. Chapters 5, 6, 7 and 8 present the results and outcomes of the four use cases
in The Netherlands, Norway, Poland and United Kingdom. An overarching analysis of the four use cases is
presented in Chapter 9: for each use case we analyzed the societal values at stake as well as key building
blocks for designing and implementing participatory monitoring programs. We conclude the report with main
observations and recommendations regarding the added value of a participatory monitoring approach, drawn
from the comparative analysis of the four case studies in the previous chapter.

2
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2 Theoretical framework for participatory monitoring
2.1

INTRODUCTION

Participatory monitoring (hereafter abbreviated to PM) aims to increase the participation of local stakeholders
in the monitoring of geo-energy projects. Participatory Monitoring is defined as follows: “A process where
concerned citizens, government agencies, industry, academia, community groups, and local institutions
collaborate to monitor, track and respond to common community (environmental) concern” (Whitelaw et at.,
2003). Participatory monitoring is often referred to as community-based monitoring or community science
(Conrad & Hilchey, 2010; Fernandez-Giminez et al., 2008).
There are many nuances possible to design a PM- program matching the monitoring process of a project. In
this chapter, we describe the following topics:
•
•
•
•
2.2

the rationale behind and benefits of PM;
the value-based approach to the design of PM-programmes;
the tailormade design of a PM programme;
the step-by-step approach for designing and setting up an PM-programme.
WHY PARTICIPATORY MONITORING: RATIONALE AND BENEFITS

The benefits (and reasons) to pursue public participation, for example in monitoring, are identified by Van
Houwelingen et al. 2014. These benefits also apply to participatory monitoring. The most relevant points are
further discussed in relation to PM in geo-energy projects.
1. PM is an end in itself (with a view to legitimacy).
2. PM improves the quality of decisions/projects by tapping into knowledge and experiences of local actors.
This contributes not only to the legitimacy of decisions but also to effectiveness and efficiency (by
making measures better focused on local context and/or better observed).
3. Good citizenship; challenges people to act as 'citizens' (and thus to think about the collective interest,
instead of individual interests).
4. Citizens have become empowered and demand influence; if they feel they have not had the option of
contribution, they can challenge or object a decision/project (through the courts).
5. Citizens are expected to do more in the implementation of certain policies/projects (social participation).
Point 4 requires elaboration when it comes to PM in geo-energy projects. The assumption is that including the
questions and interests of local stakeholders in the design and implementation of a monitoring system will
strengthen the acceptance and embeddedness of a CCS or shale gas project in its societal context. As shown
in Figure 1, business as usual in geo-energy projects is to take into account the environmental and technical
characteristics in the project strategy. The societal characteristics and public values of the local context of a
geo-site are often neglected.

3
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Figure 1

Simplified version of the framework developed in the EU FP7 project GEISER on ‘laying the
groundwork for public acceptability for geothermal projects’ (Duijn et.al. 2013)

Monitoring programs should not only focus on environmental monitoring, but also on the needs, values and
interests of the local community. As such, the level of understanding of (local) stakeholders can be increased,
laying the groundwork for potential public acceptance for the envisaged project and technology. This
assumption is the result of the GEISER project (EU FP7) which has been developed by TNO in 2013, taking
into consideration the complex interactions between subsurface, technology and society (Duijn et.al. 2013).
To include the local context of a project, a tailormade monitoring program is required. Each local network has
key stakeholder groups that can be actively involved in designing and implementing the PM-program.
2.3

OUR APPROACH TO PARTICIPATORY MONITORING; A PLEA FOR VALUE-SENSITIVE DESIGN

To identify what local residents deem important about complex and large-scale geo-energy projects and what
they would like to see monitored, a value-based approach is used. This approach is based upon earlier
research on ‘value sensitive design’ (VSD) which has the aim to include a more diverse range of values in the
design and development of technologies (see Flanagan et al. 2008; Friedman 2004). VSD was developed in
the context of information and communication technology (Friedman 2004) but is increasingly applied in the
context of energy technologies (see Dignum et al. 2016; Oosterlaken 2015; Mouter et al. 2018). There is no
single approach in which VSD is operationalized, but as Oosterlaken (2015) argues:
‘A distinguishing feature of VSD is that it does not focus on a single value- such as e.g. ‘design for
sustainability’ or ‘privacy by design’ does- but rather provides a general overarching framework to
address a range of values throughout the design process’ (p. 366).
Getting to such a general overarching framework is part of an iterative tripartite process ‘in which conceptual,
technical and empirical investigations are being integrated’ (Oosterlaken 2015:366). Conceptual investigations
draw upon philosophy and ethics to answer the questions of which values are most relevant to the design of
the technology at hand, how such values should be understood and how we deal with trade-offs between
conflicting values. Technical investigations look at how such values could be translated into the design of
technologies. Empirical investigations complement the previous steps by identifying values empirically, for
instance by surveying (potential) end-users or other stakeholders.
Dignum et al. (2016) claim that the preconditions for embedding values in technological design are 1) to identify
values at stake and 2) to determine which values are conflicting and cannot be accommodated in the same
design. Hence, not only the design of the technological artefact needs to be considered, but also the institutions
4
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in which these artefacts are to be embedded (Correljé et al. 2015; Wüstenhagen et al. 2007). These institutions
also shape the societal context in which stakeholders interact and in which social contestations evolve.
Participation of stakeholders is often aimed at creating more democratic and socially supported technologies
and projects (Fiorino 1990). Public values are issued in the interaction process between stakeholders with
different backgrounds, interests, expectations, and attitudes towards the technology (Walker et al. 2011). This
implies that a VSD approach builds on stakeholder participation to enable the identification of relevant and
potentially conflicting values.
Next to the identification of values that substantiate the acceptance of and/or opposition to geo-energy
technologies, it is important to analyze the arguments in use by stakeholders involved. Dignum et al. suggest
to use Van de Poel’s (2014) ‘‘value hierarchy’’ that comprises three levels. At top level, there are a limited
number of values, such as safety and resource durability. At the middle level, there are norms that identify
actions that support those values. These norms include objectives 1, goals that specify a more tangible target,
and/or constraints that set boundaries or minimum conditions. At the bottom of the hierarchy, there are design
requirements. Design requirements are very specific and detailed, and they form the core of (engineering or
technological) design.
Dignum et al. used the value hierarchy to analyze the Dutch shale gas debate. They identified two different
types of value hierarchies. Firstly, there was a hierarchy of substantive values, or values that relate to the
technology of shale gas and the effects of the project(s), which consisted of three main values: sustainability,
security of supply, and affordability. Secondly, a hierarchy of procedural values was found. Procedural values
relate to the nature of the rules and regulations and the procedures that constitute the decision-making on the
exploration and exploitation of shale gas. These latter issues concern aspects such as the limitations of current
legislative frameworks, access of stakeholders to the decision-making process, justice and transparency.
VSD needs to start by identifying values associated with contested technologies. One way to do so is by
examining the arguments expressed in a public debate and analyzing their underlying values. Insight into
stakeholders’ positions may well support a grounded and iterative discussion about values, norms and design
criteria. Value sensitive design might enable the reconciliation of value conflicts, leading to more sociallysupported technologies and projects. Insight in conflict at the level of norms is important though, because of
the divergent and dynamic ways in which values can be translated into different norms by different
stakeholders. Therefore, value sensitive design needs to build on dialogue between stakeholders, explicitly
addressing the two levels of values and norms and collaboratively exploring the relation between them. This
helps stakeholders to reflect on their own (conceptions of) values and relate these to the values of other
stakeholders, which will contribute to the mutual understanding of different positions in the debate. Ideally, it
leads to shared norms, or shared conceptions, that can overcome previous conflicts.
To create legitimacy, a stakeholder participation process should be open for new information and new insights
to allow (re)positioning and enrichment of viewpoints (Pesch 2014). Deliberate design for values cannot rely
solely on ‘majority rules’ because minority opinion may include values that are relevant (Taebi et al. 2014;
Dunn 2001) and/or be well-capable of blocking the implementation of the technology or project. To create and
implement a technological design, thinking beyond the technology itself is needed, iteratively including
institutions and stakeholder interactions to genuinely embed it in a societal context.

1

such as ‘‘maximize safety’’, ‘‘safeguard the environment’’ or ‘‘minimize costs’’ without a specific target.
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2.4

OPERATIONALIZATION OF THE VALUE SENSITIVE DESIGN (VSD)

In order to get to a general value framework that can be used to inform the design of a monitoring system we
operationalized the three steps (conceptual, technical and empirical) of VSD as follows:
-

-

-

Conceptual phase: We build upon Iwinska et al. (2019), who (in an earlier deliverable) gave an overview
of ethical and social issues associated with CCS and shale gas, for a first, generic overview of what
values are relevant for the design of participatory monitoring.
Empirical phase: We identify relevant values for the 4 case studies by analyzing meeting reports and
other documents provided by the project developer. Ideally, we would have access to primary data by
interviewing members from the local community.
Technical phase: We translate the two former steps into a generic framework that can be used by the
local site manager to identify in what ways the current monitoring framework deals with these values,
and where improvements could be made.

As mentioned by Oosterlaken (2015) the steps above can be taken iteratively; the framework we present is by
no means a final stage of development. Instead it can be adjusted and enriched during different stages of the
project, depending on those who (are invited to) participate.
2.4.1

Conceptual phase

Iwinska et al. (2019) present, on the basis of the environmental justice framework developed by Sovacool et
al. (2016), a range of principles that are relevant to the development of shale-gas and CCS projects:
-

Distributive justice: how are costs and benefits of the project distributed among different
stakeholders?
Intergenerational equity: how are the costs and benefits of the project distributed among
generations?
Procedural justice: are all stakeholders well- and equally informed? Is the decision-making process
fair and transparent?
Environmental justice: are all the stakeholders recognized and their perspectives respected? In what
way are the environments people live in impacted? Who is responsible for the risks?

Distributive justice relates to the ‘what’ of monitoring: it would entail that the costs and benefits incurred to
people are monitored (does the project influence real estate values for instance?). Intergenerational equity is,
in that sense, part of distributive justice, but focuses on the distribution between generations. Procedural justice
relates to the ‘how’ of monitoring: procedural justice would entail that stakeholders are well informed about the
decisions taken, in terms of what and how to monitor. The conceptualization of environmental justice by
Iwinska et al (2019) relates to both the ‘how’ and ‘what’ of monitoring: it is about the environmental impacts
imposed by local communities and also about who is responsible to respond to environmental risks.

6
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Figure 2

Overview of values and indicators, derived from literature review, which form the basis for identifying which
values are at stake in the SECURe WP6.3 case studies.

The substantive values tend to resemble the concept of environmental justice whereas procedural and
distributive justice are connected to procedural values.
2.4.2

Empirical phase

To empirically identify societal values for the 4 cases, we made use of secondary data (impressions from
project meetings, online project communication). We qualitatively analyzed these documents by coding
phrases that gave answer to the following questions:
What arguments do people have in favor of or against the project/technology?
What concerns do people raise?
What questions do they have about the project?
What would people like to see happen during the process of project development, in terms of:
o Monitoring (what would they want to be monitored)
o Communication (what kind of information would they like to have, in what form, by whom etc.)
o Procedures and participation (how would they like decisions to be made, how do they want to
be involved etc.).
When analyzing these codes, they are clustered according to the principles mentioned before: distributive
justice, procedural justice and environmental justice. If the code fitted neither of these categories an extra
category was added.
-

2.4.3

Technical phase

For translating the outcomes of the former two steps into a generic framework to identify in what ways a
monitoring program could deal with these values, we looked at indications for what should be monitored, how
it should be monitored and who should monitor it.
2.5

BUILDING BLOCKS FOR PARTICIPATORY MONITORING DESIGN

There are three ways in which monitoring systems of geo-energy projects can be made more participatory
(thereby fostering support for such projects); by changing the what, how and who in a PM design.
What is monitored?
First of all, the what of the monitoring can be broadened. Most monitoring systems focus on characteristics
that are important to the geo-energy project itself (such as technical, safety and/or business aspects) or are
obligatory by law (such as aspects concerning permit application). Those indicators do not necessarily reflect
concerns that are shared by a broader range of stakeholders, such as local communities. One way to make
monitoring more participatory is therefore to include a wider range of characteristics that monitoring systems
should focus on, matching concerns and interests of local stakeholders. This implies that project initiators
and/or monitoring experts need to understand the concerns and interests of local communities in order to
integrate these in the design of monitoring programs.
7
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How is monitoring done?
Second, the how of monitoring can be broadened, in multiple ways. From a technical point of view, different
ways of collecting information about the ‘what’ can be explored. This can be about the selection of particular
indicators or the use of particular measurement devices. Taking a broader perspective, however, the question
of ‘how’ can also be seen as the governance of the monitoring systems: What roles do particular stakeholders
have in the design and implementation of the monitoring systems? What decisions should be supported by the
particular types of monitoring?
Who is involved in monitoring?
Thirdly, the who-question might be approached differently. Monitoring and analysis of monitoring data is often
reserved for experts only. However, experts are no longer perceived as impartial, unbiased and/or trusted
beyond doubt. Expert opinions, advice or findings are more frequently questioned, partly because they are
conceived in, as far as the general public is concerned, a ‘black box’ that is neither controlled nor transparent.
As a consequence, lay people want to have a say in what is monitored, how this is done and who is involved,
in both data collection and analysis. They themselves can play a role in both monitoring activities.

8
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Table 1

Making monitoring systems more participatory by broadening the ‘what’, ‘how’ and ‘who’ of
monitoring
Business as usual

Addition from PM
perspective

Baseline (natural
system ‘as is’)

Project

Permit
(obligatory)

Societal
aspects/ local
community

WHAT

Substantial
indicators, based on
values

Substantial
indicators, based
on values

Substantial
indicators, based
on values

Substantial
indicators, based
on values

HOW

Methods for data
collection and
analysis on different
types of values

Idem

Idem

Idem

e.g.

e.g.

e.g.

Time / planning

• Expert
• Participatory
• Joint
• Objectified
• Trusted
Experts

•
•
•

•
•

Lay panel?

Experts

WHO

Budget
ROI
Operational

Safety
Nuisance

•
•

•
Operators

Legislators (gov’ts,
both local and
national)

Project
Stakeholders

Experts /
knowledge
institutes

real estate
value
quality of
living
environment
etc.

Local
stakeholders
Local government

Applicants
(operators)
Local stakeholders

By broadening the what, how and who of monitoring, it can be made more participatory in the sense that other
aspects are monitored (what), in a different way (how) and by different stakeholders (who). Monitoring is no
longer restricted to operators, monitoring experts and legislators but is also done for and with non-project
stakeholders, such as local governments and local communities. Monitoring of geo-energy projects is usually
instigated by three purposes.
First, monitoring of the baseline situation, the natural system as is. Geo-energy projects may have an impact
on the current state of affairs in the natural system, both under and on the surface level. The current status
needs to be defined to enable monitoring the impacts the project might have in different stages of development.
Next, the dynamics in the characteristics must be monitored on behalf of the directly involved stakeholders,
such as operators, investors and contractors and engineering companies. In different stages of the project
development, these stakeholders will want to know what the technical and economic situation is, in order to
be able to intervene if necessary.
Lastly, complex geo-energy projects such as CCS and shale gas extraction, need to apply for many different
permits in various stages of project development. Legislators will set specific requirements about the impacts
of the project that need to be monitored carefully, in order to acquire the permits needed to proceed.

9
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Figure 3

2.6

Overview of the scope of participatory monitoring and how it is related to baseline monitoring,
project ambitions, permitting procedures and societal values.

APPLICATION OF THE FRAMEWORK ON PARTICIPATORY MONITORING IN FOUR USE CASES

TNO (Netherlands Organisation for Applied Scientific Research) and ERBS (Erasmus Research and Business
Support, Erasmus University, Rotterdam) developed the participatory monitoring approach for the SECURe
project in 2019, which was tested and enriched during a two-day design training workshop in March 2019
(Task 6.3). The workshop objective was to introduce the framework for participatory monitoring with guidance
on how the framework could be used in practice, and covered its development and social license to operate,
particularly related to shale gas and CCS activities. Some of the key points from the workshop report (SECURe
D6.3, Puts et al, 2019) are summarized below:
The term ‘participatory’ can be used to mean that monitoring programs are designed and prepared in
collaboration with local stakeholders; looking at how their questions, concerns, perspectives and values can
be translated into key performance factors for monitoring, and identifying which data they would like to see
being monitored. ‘Participatory’ can also be used to describe when local stakeholders participate in collecting
the monitoring data. Both these interpretations of ‘participatory’ require interaction and collaboration with all
the key stakeholders to identify their main interests and concerns, so that their perspective of the project is
taken into account as well as what their role could be in the different phases of monitoring. Different stakeholder
groups can be involved in a variety of roles and project stages to fulfil the monitoring objectives.
Involving local stakeholders at all stages of the design and implementation of a project can improve trust in the
proposed activities and risk management strategies. The cost of setting up a participatory monitoring
programme is small compared with losing the social license to operate due to a lack of public acceptance, and
effort needs to be put into the societal aspects as well as the technical ones.
The purpose of participatory monitoring can include any of the following: knowledge generation, improving the
existing (expert) monitoring methods, raising citizen awareness, improving management practices, social
research behavior, policy development and legal justification for the policy.
Participatory monitoring is just one of many ways to embed the project in a societal context, where the benefits
are viewed as outweighing the costs and impacts to a person/group.

10

Copyright © SECURe 2021

Participation can range from intensive involvement (co-deciding) through co-working, co-thinking, co-knowing
to non-involvement.
Participatory monitoring can also include collaborative monitoring.
2.6.1

Step-by-step approach to a participatory monitoring design

TNO and ERBS introduced a theoretical framework for designing and setting up a staged PM-program to the
local case studies (Puts et al 2019). This step-by-step approach consists of the following steps:
Step 1. Purposes for participatory monitoring
Step 2. Stakeholder identification – force field analysis
Step 3. Exploring main interests and concerns through the perspective of key stakeholders
Step 4. Exploring in what phase of the design and implementation of the participatory monitoring program
stakeholders could play a role
Step 5. Exploring what their role would be (could be different in different phases)
Step 6. Including/adapting stakeholder interests into local design monitoring program
Each step of the participatory monitoring approach is explained in more detail below.
Step 1 – Purposes: to discuss and identify the purposes for a participatory monitoring approach in your local
context. From literature TNO and ERBS identified several purposes for working with a participatory monitoring
approach:
•
•
•
•
•
•
•
•
•

knowledge generation;
improving existing (expert) monitoring methods;
raising awareness among citizens and other stakeholders, through informing them;
improve adaptive management practices;
social research: behavior and multiple use of areas and/or infrastructures.
policy development and/or legal justification of the chosen policy;
influencing public opinion;
overcoming tensions between stakeholders involved;
societal embeddedness of CCS and/or shale gas projects (as component of new geo-energy
technologies).

Step 2 – Stakeholder identification: helps to identify the stakeholders relevant to the local case study with a
force field analysis (FFA) (Lewin, 1951). An example of a completed FFA is shown in figure 4. Stakeholders
are identified and plotted on the circles. Stakeholders could have interest in the physical system (left site) or
the social system (right site); stakeholders could have a positive attitude (upper side) or a negative attitude
(lower side) towards the foreseen project; and stakeholders can be active at different levels of scale: local –
regional – national – international (circles).

11
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Figure 4

Example of a format for local case studies to identify key stakeholders and compose a force field
analysis: how to position the key stakeholders on the axes of physical versus social system and
positive versus negative attitude towards the foreseen project. The circles correspond to the level
of scale at which stakeholders are active

Step 3 is to determine the main interests and concerns of the stakeholders mapped in step 2. The goal of this
step is to identify the key interest of all stakeholders in order to decide who and why. Priority stakeholders can
be identified because of their high interest and/or high power. The power/interest matrix (figure 5) is a relevant
tool to map your stakeholders 2.

Figure 5

The power/interest matrix gives insight in who needs to be involved when in the project
development process.

In step 4 the monitoring objectives of the key stakeholders (identified and mapped in step 2 & 3) are explicated
and in step 5 the roles of these stakeholders are detailed in the different phases of designing and applying a
monitoring program. This information helps to set up an effective participatory monitoring framework in which
the value of every stakeholder is established and incorporated. A monitoring program consists of different
steps in which the role of a local stakeholder might grow, change or shift. Figure 6 is set up by TNO and
ERBS/EUR as a practical tool for these steps. The left side will be filled in step 4 and the right side in step 5.

2

https://www.mindtools.com/pages/article/newPPM_07.htm
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This tool is based on a literature review on the steps and key decisions in setting up and implementing a
monitoring approach.

Figure 6

Format for step 3 and 4: exploring the monitoring objectives per key stakeholder (step 3;
left side of the format) and the roles these key stakeholders might play in the different
phases for designing and implementing the monitoring program (step 4; right side of the
format)

The last step, step 6, is to employ the information of steps 1-5 in a tailormade participatory monitoring program.
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3 Methodology – explorative research through use
cases
3.1

EXPLORATIVE RESEARCH

In task 6.3 explorative research was conducted through four case studies. In these cases, SECURe
researchers collected and analyzed data of geo-energy projects or programs they were actively involved in at
the time and/or had recent experiences with or access to the monitoring efforts. Based on the data collected
and analyzed, opportunities were explored for the potential implementation of participatory monitoring of
impacts of the geo projects on the physical-spatial and societal environment. As such the case studies served
as use cases for explorative research on the added value of participatory monitoring in different contexts.
This report describes how the participatory monitoring approach was applied in four use cases, in the United
Kingdom, the Netherlands, Norway and Poland, in order to explore and learn 1) how the approach works, and
2) how it could contribute to better societally embedded geo-energy projects.
The idea of use cases was originally coined by Ivar Jacobson (1987; 1992) as an approach to capture and
specify requirements for software development. Leffingwell and Widrig (2003) first applied the concept of use
cases to change management and stakeholder communication activities. Bittner and Spence (2003) indicate
that use cases can be implemented as a tool for capturing, modelling and specifying the requirements of a
system. A use case corresponds to a set of behaviors that this system may perform in interaction with its actors
(i.e. human users), and which produces an observable result that contributes to its goals.
Here, the system refers to the monitoring system that is developed and used for geo energy projects and the
actors are the parties that might use these monitoring systems, such as operators, scientists, legislators, local
community members and stakeholders. Through implementing a use case, relevant actors are asked what
specifications of a monitoring system would meet their objectives and interests. Of course, being developed
and implemented in a multi-actor environment, the specifications for a geo energy project monitoring system
will need to be comprehensive, connecting diverging stakeholders and their interests in one information
system.
3.2

RESEARCH DESIGN; ANALYSIS OF MULTIPLE USE CASES

For testing the generic framework presented and discussed in March 2019 in The Hague and exploring the
opportunities for designing a participatory monitoring program in The Netherlands we have looked for an
appropriate case study in geo-energy. The results of the discussion can be found in D6.2 of the SECUReproject 3. This D6.6-report is a follow-up on the generic framework presented in D6.2 and attempts to collect
and analyze real life data about exploring the opportunities for designing PM-systems.
We examined four different use cases, in which the opportunities and content (information needs about risks,
added value, environmental impact, local circumstances) for designing a PM- system were investigated. This
study has some characteristics of multiple case-study research (Stake, 2013; Eisenhardt, 1989). Here the four
use cases serve as more or less representative cases for the challenges in developing geo energy projects
and the opportunities for PM as a way to (better) embed them at the designated location. The cases are
analyzed to develop an in-depth understanding of the phenomenon under examination; here the potential
added value of PM and the opportunities for designing PM for geo energy projects. Yin (2003: 13-14) claims
that “a case study is an empirical inquiry that investigates a contemporary phenomenon within its real-life
context, especially when the boundaries between phenomenon and context are not evidently clear”. Casestudy research examines a phenomenon by deliberately taking its contextual circumstances into account.

3

https://www.securegeoenergy.eu/sites/default/files/SECURe%20D6_2.pdf
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Feagin et al. (1991) confirms that case-study research aims at a holistic understanding of a culturally defined
system of action.
Yin (2003) advocates triangulation for collecting “multiple sources of evidence” as it enables a researcher to
address a broader variety of cultural-historical, attitudinal and behavioral aspects of the object of study. Patton
(1987) identifies four types of triangulation: 1) triangulation of data resources, 2) of researchers, 3) of
theoretical perspectives on the same data set and, 4) of methods.
Our approach to triangulation addressed these types as follows. First, we used several different data resources
and data collection methods: through document analysis, semi-structured in-depth interviews, Q-methodology,
participatory observation and an online, internet-based questionnaire. Second, the involvement of multiple
researchers from different backgrounds and research organizations prevented self-referentiality and
theoretical ‘tunnel vision’.
Four European use case studies have been set up within SECURe task 6.3 to collect empirical data on values
of involved stakeholders in relation to the geo-energy project. It will differ from case to case which values are
present of relevant. These insights will contribute to future participatory monitoring programs in geo-energy
projects. Unfortunately, all four use cases have been heavily restricted in their empirical research due to the
impact of Covid-19 situation. Traveling and face-to-face interviews and workshops were largely banned from
March 2020 until now. This seriously hindered targeted data collection and joint analysis and interpretation.
The four cases, their approaches and the impacts of Covid-19 situation will be elaborately discussed in
chapters 4 to 8.
The four use cases are located in the United Kingdom, in Poland, Norway and the Netherlands. Their
characteristics are the following:
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Table 2

Characteristics of the use cases for participatory monitoring
Characteristics of the use cases for participatory monitoring
Content
Context
Target group(s)

UK

PL

NO

Exploration of local
communities’
opinions and
potential involvement
in monitoring at three
geo-energy research
sites 4
Exploration of expert
opinions on the
potential value of
and preconditions for
PM in geo energy
projects

Exploration of young
people’s opinions on
their values and risk
perceptions of the
Svelvik CO2 Field
Lab 9, a small scale
field laboratory for
development and
testing of CO2
monitoring
technology.

Stage of
development
Preparation, partially
implementation

National ban on
hydraulic fracking,
issued in November
2019.

Scientists of
UKGEOS
Local communities

No active shale gas
exploration after
2016 5. CCS-plants
were abandoned
after 2013 due to
financial problems.
R&D is continued 6.
Since October 2014
underground CO2
storage complexes
might be located only
off-shore 7 but no
permit granted
Favorable policy
conditions for further
development of
CCS 10. Shale gas
exploitation is not
likely 11

Experts with various
backgrounds:
geological
researchers who
conduct fieldwork,
public administration
representatives who
conduct EIAs 8 and
representatives of
NGOs which deal
with geo-energy.

Ex post; looking
back at recent
experiences, e.g. in
field work, shale gas
information
campaign

Secondary school
students

In operation since
November 2019

These are Vale of Pickering UK (https://www2.bgs.ac.uk/groundwater/shaleGas/monitoring/yorkshire.html), UKGEOS
Cheshire Observatory (https://ukgeos.ac.uk/observatories/cheshire) and UKGEOS Glasgow Observatory
(https://ukgeos.ac.uk/observatories/glasgow).
5 https://visegradpost.com/en/2018/03/29/what-happened-to-polish-shale-gas/
6 https://www.cslforum.org/cslf/sites/default/files/documents/warsaw2014/Wroblewska-CCSPoland-TG-Warsaw1014.pdf
7 ROZPORZĄDZENIE MINISTRA ŚRODOWISKA z dnia 3 września 2014 r. w sprawie obszarów, na których dopuszcza
się lokalizowanie kompleksu podziemnego składowania dwutlenku węgla, Dz.U.2014.1272 (REGULATION OF THE
MINISTER OF ENVIRONMENT of 3 September 2014 on areas where the location of an underground carbon storage
complex is permitted, Polish Journal of Laws.2014.1272)
8 environmental impact assessments.
4

9

https://www.eccsel.org/facilities/storage/no312_sintef_svelvik/

https://www.regjeringen.no/en/topics/energy/carbon-capture-and-storage/ccs-in-norway/id2601471/
Per Lars Tonstad, Norsk skifergass blir liggende i bakken, TekniskUkeblad, November. 3, 2010,
https://www.tu.no/artikler/norsk-skifergass-blir-liggende-i-bakken/251530 (explaining the economic and technical
problems pursuant to onshore shale gas development).
10
11
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NL

Exploration of the
added value and
opportunities in a
geothermal project in
Nieuwegein.

National ban on CCS
on land and shale gas
exploration

Operators / investors
Local and regional
government
Local community

Preparation
Acquiring permits
Additional research
on specific topics

In the four use cases inquiries were made into the participatory aspect of designing monitoring programs,
through 1) exploring the inclusion of values, questions, concerns and interests of local residents and other
stakeholders, and 2) exploring preconditions and possibilities of local residents and other stakeholders to
proactively contribute to the monitoring program itself 12.
Originally, we intended to organize these inquiries through active involvement in actual running geo-energy
projects for CCS and/or shale gas exploration. Prior to staging our active involvement, it was already clear that
in the Netherlands we had to find an off-shore CCS-project or resort to another geo-energy source, as onshore CCS and shale gas extraction are banned. In the United Kingdom hydraulic fracking was banned in
November 2019, leading us to shift our attention from one project to two other potential use cases for our
inquiries. In Poland no active shale gas exploration had taken place after 2016 and CCS-projects had halted
from 2013 onwards. Only in Norway, a CCS test facility is currently operative: Svelvik CO2 Field lab – a small
scale test site for development and testing of CO2 monitoring technologies.
The next chapter introduces the characteristics of each use case and explains how the COVID19 pandemic
influenced the original research plans.

12

think of sensors in their own house or in community centers, or the co-interpretation of monitoring data.
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4 Description and characterization of use cases
In this chapter we will introduce the key characteristics of the four national use cases and their contribution to
identifying the added value of a participatory monitoring approach for improving the societal embeddedness
of geo-energy projects.
4.1

USE CASES IN FOUR COUNTRIES: THE NETHERLANDS, NORWAY, POLAND AND THE UNITED
KINGDOM

For each use case, we will describe how the use case was selected, the planned data collection for getting
insight into the added value of a participatory monitoring approach as well as the influence of the COVID19
pandemic on the research plans per use case.
4.1.1

Use case description LEAN Nieuwegein project in the Netherlands

Selection use case: LEAN Nieuwegein project for deep geothermal energy
For testing the generic framework presented and discussed in March 2019 in The Hague and designing a
participatory monitoring program in The Netherlands, an appropriate case study in geo-energy was needed.
Since shale gas exploration and exploitation and onshore CCS are banned in the Netherlands, a geothermal
energy project was contacted, the so-called LEAN Nieuwegein project that is currently being developed in the
municipality of Nieuwegein (near the city of Utrecht). This project offers a ‘real life case’ or living lab to test
various steps of the generic PM-framework in practice. Together with the LEAN Nieuwegein project team the
aim was to develop and design a participatory monitoring program that will, next to the formal, standard
geologic and environmental requirements (indicators), also include relevant societal values, brought in by local
stakeholders.
Objectives use case LEAN Nieuwegein project
The collaboration with the LEAN Nieuwegein project team was aimed at identifying building blocks for
developing and designing a social inclusive monitoring program. The research team and the project director
of the LEAN Nieuwegein project deliberately made the decision not to work towards its actual application,
because an interference with the well-thought through project development process that is carefully undertaken
by the LEAN Nieuwegein project team was not desirable. The cooperation between the SECURe (WP6.3) and
LEAN Nieuwegein projects hinged on the use of insights that the LEAN Nieuwegein project team had already
gained and are of valuable use for the objectives of SECURe – the analysis and design of an inclusive
participatory monitoring program – without disturbing the LEAN Nieuwegein project itself with the SECURe
research activities. In turn, the LEAN-project team learned from the additional insights and reflections from the
SECURe researchers and could decide whether they wanted to use the results of the SECURe research efforts
for their further project development in Nieuwegein. As such the efforts of TNO and EUR are framed as
‘research’ that takes place ‘at a distance’ of the LEAN Nieuwegein project.
Data collection as primary objective – planning before COVID19 pandemic
For an inclusive monitoring program that brings as much values as possible to the forefront, we have made a
distinction in 1) baseline values, 2) project values, 3) permit values and 4) societal values.
The collection of data for the latter category of values was the main challenge in this use case, as the former
three are more or less ‘business as usual’ for geo-energy project developers, operators, legislators and other
professional stakeholders, such as researchers. These values are e.g. mandatory in conducting an
Environmental Impact Assessment (EIA).
For the data collection regarding societal values which are at stake in the LEAN Nieuwegein project, we had
the following steps in mind. This planning was set up before the COVID19 pandemic hit the world.
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Table 3

Planned data collection activities use case LEAN Nieuwegein in the Netherlands – before
COVID19 pandemic

Date

Activity

Method

Collected data / results

22-11-2019

First meeting with the LEANproject director to explore
potential cooperation between
LEAN and SECURe

------

Information about the LEANproject development process,
the key stakeholders, the
challenges and the potential for
cooperation

January
2020

Document analysis of project
description and LEAN-website

Desk
research

Project description

20-01-2020

Public Hearing in the local
community building.
Presentation of the LEANproject plan by the project
organizations and their
(scientific) advisors.

Participatory
observation

Initial inventory of values of local
residents (concerns, questions,
wishes)

February
2020

Analysis of additional
documents, taking stock of
additional values

Desk
research

Further data collection of
societal values at stake

13-03-2020

Telco with the project director
about progress of LEAN and the
availability of data about the
interaction process with the local
residents and other stakeholders

------

April 2020

Analysis of reports on the results
of the interaction process of the
LEAN-project team with local
residents and other stakeholders

Desk
research

May 2020

Collecting additional data from
representatives of local
residents and other
stakeholders.

In-depth
(online)
interviews

Additional and ‘conclusive’
representation of societal values
at stake. Identifying wishes and
ideas to proactively contribute to
the PM-program itself.

Meeting
(online)

Practical, professional reflection
on our (provisional) results

Societal values;
Roles in in the PMprogram.
Feeding back our account of the
values at stake to the LEANproject team
•
•

June / July
2020

19

First idea of stakeholders
involved
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July –
august 2020

Summer holidays

Sept. 2020

Translating the collected data
about values at stake into a
design for participatory
monitoring program for LEAN.
Identifying possibilities for local
residents and other stakeholders
to proactively contribute to the
PM-program itself

Reflection:
Workshop
with TNO
and
ERBS/EUR
researchers
– did not
take place
due to Covid19 pandemic

Provisional design of PMprogram

Oct. 2020

Presentation of the provisional
design of the PM program to the
LEAN-project team, and
(hopefully) also to
representatives of local
residents and other stakeholders

Reflection
session – did
not take
place due to
Covid-19
situation

Practical, professional reflection
on our (provisional) results

Nov. / Dec.
2020

Final design of PM-program for
LEAN-project

------

Reporting

The above data collection plan indicates that the participatory aspect of designing a monitoring program
concerns 1) the inclusion of questions, concerns and interests of local residents and other stakeholders, 2) the
exploration of possibilities of local residents and stakeholders to proactively contribute to the monitoring
program itself (think of sensors in their own houses or in community buildings, or the co-interpretation of
monitoring data).
Impact COVID19 pandemic
Due to the COVID19-pandemic and the lockdown measures of the Dutch government it became challenging
to keep track on our research plan and to hold the connection towards the LEAN team. During the first
lockdown in Spring 2020 it became difficult to stay connected with the project director of the LEAN Nieuwegein
project. It took until Autumn 2020 before we were able to reconnect to the project team and to get access to
other local stakeholders involved in the LEAN Nieuwegein project. This caused an enormous delay in our
research process and forced us to find alternative and creative ways to continue the research. Furthermore,
the original plan for data collection, identification of societal values and exploring how these values could
become part of monitoring programs, also included real life interviews and reflection sessions among SECURe
researchers and local stakeholders of the LEAN Nieuwegein project. These meetings could not be organized
due to the lockdown measures. As an alternative we asked the project director of the LEAN Nieuwegein project
to review the case study report.
In chapter 5 we will present how the research process looked after necessary alterations due to the COVID19
measures in the Netherlands.
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4.1.2

Use case description Svelvik site in Norway

Case selection: Svelvik CO2 Field Lab
Svelvik CO2 Field Lab was originally not selected as a case study for the SECURe project. However, when it
became clear that the originally proposed Danish case would not be pursued, it was decided to replace it with
a Norwegian case. This case was presented and discussed at the March 2019 SECURe Design Workshop
‘Towards Tailor Made Participatory Monitoring Programs’ in The Hague and formally adopted at the Advisory
Board meeting 14 January 2020. Svelvik CO2 Field Lab is strictly not a pilot CCS site, but rather a small scale
field laboratory designed for development and testing of CO2 monitoring technologies. Since the site involved
drilling of several wells and a permit to inject CO2, and because it resides in close proximity to both an active
industrial site and residential area, it was deemed to be of interest to serve as one of the four studied cases in
WP6.
Case description and objective
Svelvik CO2 Field Lab is located inside the quarry of Svelviksand AS at Verket, south-west of Oslo, Norway.
The test site was established in 2009 with ongoing research activities until 2013, when it was temporarily
closed. The site was then re-vitalized and upgraded in 2019 and is now open for national and international
R&D activities. The first experimental campaign was performed by the ACT financed Pre-ACT project in
October and November 2019 before it was closed for the winter.
The main objective of the Svelvik CO2 Field Lab case was to collect young people's view (14 – 18 years old)
on the activities at the test site. This was done through an on-line survey. The survey included also what they
believe their parents and grandparents would think about the same questions.
Data collection
Three schools participated in the study. At the beginning of 2020, 2 school classes visited the site. Both school
classes were invited shortly before Easter to be part of the Norwegian case study, and both responded
positively.
Re upper secondary school, Revetal
The school class visited the test site on Friday 31 January 2020.The visiting group was a mixture of about 15
students from first (born in 2003) and second level (born in 2002) studying geoscience (Geofag2). The main
purpose of the trip was to visit the quarry of Svelviksand in order to learn about mineral exploitation, but a short
stop (30-45 min) was included at the field lab as the Geofag2 subject also includes climate changes. The PM
survey was distributed to the students on 27 May 2020.
Børresen lower secondary school, Drammen
The school class visited the test site on Thursday 5 March 2020. The visiting group was a graduate class of
24 pupils (born in 2004) and two teachers with the only objective to visit the field lab. The visit was guided by
two persons starting with on-site made waffles and drinks before a general introduction to the test site was
given. Then four different stations were visited: injection well, injection infrastructure, monitoring wells and
instrument cabin. The stay lasted for about two hours. As part of their science education, the pupils were
preparing for a climate summit role play when visiting the test site. The role play is provided by Tekna (The
Norwegian Society of Graduate Technical and Scientific Professionals) in cooperation with The Norwegian
Board of Technology and The Ministry of Climate and Environment. Details can be found at (in Norwegian
only) https://www.tekna.no/om-tekna/miljoansvar/klimatoppmote/. The PM survey was distributed to the pupils
on 20 May 2020.
Strinda videregående secondary school, Trondheim
This school was contacted as they recently had participated in (and won) the National Climate Championship
for High Schools. In the championship, students and teachers across Norway were competing to reduce their
own CO2 emissions in everyday life. Details (in English) can be found on https://www.ducky.eco/en/nmiklima.
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A class studying geoscience (Geofag2) joined the study, where the PM survey was distributed right after the
test site had been presented in a lecture on 2 June 2020.
The PM was voluntarily for all three school classes.

Figure 7
Maps showing the location of Svelvik CO2 Field Lab, together with the location of the three
schools participating in the Norwegian case study: Børresen lower secondary school, Re upper secondary
school and Strinda upper secondary school.
Activity and progress plan for 2020
The Norwegian case study was formally included in WP6 by the SECURe Advisory Board 14 January 2020.
The (first and only) activity and progress plan was therefore made as late as in April 2020, during the first
phase of the Covid19 pandemic.
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Table 4

Data collection activities use case Svelvik CO2 Field Lab in Norway.

Date

Activity

Method

Collected data / results

22 April

First meeting with responsible
teacher at Strinda secondary school

Skype meeting

Discuss PM program, including
interaction with the students before
and after the survey and the survey
itself

April and start
May

Development of PM program for
Strinda secondary school

Desk work

With guidance and contribution from
responsible teacher at Strinda

April and start
May

Development of PM program for Re
secondary school

Desk work

With feedback from responsible
teacher at Re

April and start
May

Development of PM program for
Børresen primary school

Desk work

With feedback from responsible
teacher at Børresen

May

PM program and surveys to be
conducted

June

Analyses of survey results

Desk research

June and July

Recommendation for further work,
including additional PM programs
and development of site visit
programs
targeting
different
stakeholders

Interaction
with
responsible
teacher
at
Strinda

Intermediate reporting

July – August

Summer holidays

September

Presentation and discussion of
survey
results
and
the
recommendation for further work

Workshop for
WP6 partners

Design of additional PM programs
and site visit programs targeting
different stakeholders

Plan, implement and analyze new
PM programs and site visits

-------

Reporting
outcomes
Norwegian case study

September
December

–

The survey format, how to distribute
it and how to collect the answers will
be described in the PM programs

of

the

Impact of Covid19
The Norwegian use case was formally included in WP6 14 January 2020. Planning of the PMs took place in
the early stage of the Covid19 pandemic and incorporated therefore to a large extent the restrictions imposed
by the pandemic. However, the lecture at Strinda was postponed several times as the teaching become digital
and therefore changing the student's original time schedule. When finally agreed to have the Svelvik CO2 Field
Lab presentation digital and a date was set, physical lectures became allowed for smaller groups. It was
therefore decided to divide the school class in two and to give a short version of the presentation in person.
However, the day before the lecture larger student groups were allowed and the original plan with one physical
presentation for the whole class could be implemented. The lecture became the last one in Geoscience 2 for
this class.
Interaction with the responsible teacher at Strinda after the survey had to be cancelled, as the survey was
delayed and performed just before the summer holiday and that the pandemic already had put a lot of extra
load on the responsible teacher.
The online surveys have been collected and analyzed as planned.
In chapter 6 we will describe in more detail the approach and outcomes of the Norwegian use case.
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4.1.3

Case study description Poland

Case selection
At the time, the WP6.3 team started selecting use cases for research on participatory monitoring, the Polish
research team faced that in Poland, there was no single case of CCS and shale gas extraction at a particular
location to be presented as a direct use case. Therefore, the team needed to explore an alternative way to
gain insights for the added value of participatory monitoring.
Several meetings between AMU, PGI, TNO and EUR led to the decision to consult monitoring experts on their
perspectives on participatory monitoring through organizing a (real life) workshop with experts who have been
involved in previous subsurface projects. The Polish team planned to invite people from research institutes
and industries to discuss the opportunities and obstacles of participatory programmes executed at national
and/or local level. A first step towards this expert workshop was a “stakeholders’ analysis” in terms of
“participatory” methods in subsurface investments. In 2020, the workshop with monitoring experts was planned
in April/May and then the follow-up based on the needs and expectations from the participants.
At the beginning of the COVID19 pandemic (Spring 2020) it became clear that the planned in-person events
could not take place (depending on how the situation unfolds), so the team planned 3 alternative plans
anticipating the remote components in Task 6.3.
Data collection plan
PLAN A (based on our commitments from 2019)– face to face workshop held in PGI in Warsaw, organized by
AMU team (and PGI)
Aim:
The aim of the workshop was to present the idea of participatory monitoring (PM) and discuss the principles
of PM implementation in the environmental research/subsurface technology. During the workshop participants
analyzed their investment cases/"local situations" and the opportunities to use PM locally. The discussions
and teamwork of experts contributed to the collection of ideas in order to achieve two main results: 1) to
establish ways of carrying out PM and 2) to reflect on the current situation of public involvement in subsurface
research.
•
•

participants: experts and researchers from PGI, INIG + invited guests from other institutions (8-12
people);
output: feedback from participants, reflections about this approach, report with the highlights of the
discussion and feedback.

PLAN B – online workshop with PGI experts/researchers organized by AMU team
The aim and idea of the workshop was the same as above, but the online structure forced modification in its
organization.
PLAN C – participatory research with experts and researchers from PGI, INIG + invited guests from other
institutions using Q-methodology (organized by AMU team in cooperation with PGI)
Q Methodology (Q) is a qualitative/quantitative methodology which involves technique (sorting), method (factor
analysis. Q reveals and describes divergent views in a group as well as consensus 13. .
In Q we invited key-experts to order chosen statements (from the statements he/she agrees most with to the
statements he/she agrees least with) and then the analysis of the Q-sorts aids to find patterns in
opinions/attitudes across participants.

13

https://qmethod.org/
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This was complemented with the findings from our workshop in The Hague as well as with interviews and
discussion carried out during the SECURe project. The aim was to create narratives/models representing
opinions and perspectives towards participatory monitoring in subsurface technologies.
Q Methodology (Q) is a qualitative/quantitative methodology which involves technique (sorting), method (factor
analysis) to reveal and describe divergent views as well as consensus in a group 14.
In Q we will invite key-experts to order chosen statements (from the statements he/she agrees most with to
the statements he/she agrees least with) and then the analysis of the Q-sorts aids to find patterns in
opinions/attitudes across participants.
This will be complemented with the findings from our workshop in Den Hague as well as with interviews and
discussion carried out during the SECURe project. The aim is to create narratives/models representing
opinions and perspectives towards participatory monitoring in subsurface technologies.
The methodological details of the Q-method have been described by several authors (e.g. Brown 1993; Webler
et al. 2009).
The Q-method is a useful way to evaluate projects as well as a good way to study attitudes. We are aware of
the fact that there is no completely effective tool to measure attitudes accurately (Cross, 2004) but Q
methodology is one of the most common means of looking at this construct. Moreover, Q sorts are normally
distributed and therefore can also be used parametrically in inter-group comparisons (e.g. Peritore, 1989;
Zraick & Boone, 1991). In our case it was organized fully online using the following procedure:
1.
2.
3.
4.
5.
6.
7.
8.

development of statements, based on literature review and experts’ opinions;
translation of each statement to English;
translation of each statement to national language of each country;
preliminary pilot testing;
subsequent validation;
sampling of respondents (maximal heterogeneity);
q-sort using online based tool (probably https://qmethodsoftware.com/);
analysis.

Participants:
The Q research targeted the same general group of experts (workshop participants that have dealt with
subsurface environmental monitoring and investments, i.e. shale gas extraction in Poland) – min. 12 people,
max. 36 people (Q-sort).
The target group of Q-study was selected, within the following options:
a) The group of Polish experts;
b) SECURe members/partners involved in all WP;
c) SECURe partners from task 6.3 (Poland, Dutch, Norway, England).

Thematic categories involved: Justice and democracy, Environmental Impact Assessment, Ladder of
Participation, Social Trust, Participatory Monitoring, Citizen Science, Other Societal Values
Output: a systematic analysis of opinions and possibilities of PM application, feedback from participants,
reflections on diverse topics relevant for PM, feedback about this approach, report with the highlights of the
discussion and feedback

14

https://qmethod.org/

25

Copyright © SECURe 2021

Impact of COVID19 pandemic
It turned out that it was too challenging to organize reflection sessions with monitoring experts in real life due
to the lockdown measures. Therefore, in Autumn 2020, the Polish team made the final decision to go forward
with plan C; this plan was expected to be the most realistic plan (independent from the pandemic situation)
and the most informative as well as effective in terms of future recommendations regarding participatory
monitoring.
In chapter 7 we will describe in more detail the approach and outcomes of the Polish use case.

4.1.4

Case study description United Kingdom

Use case selection
Originally it was proposed that the United Kingdom participatory monitoring use case for the WP6 SECURe
project would feature a shale gas site, as the UK was one of the few European countries where shale gas and
hydraulic fracturing (‘fracking’) was still allowed. Independent baseline monitoring had started in 2015 and
there was already engagement with local stakeholders who were interested, curious and engaged and had
attended local drop-in events and were also carrying out their own monitoring (Kirby Misperton Monitoring
Group). However, the UK government imposed a halt on any fracking on 1 November 2019.
It was then decided more suitable to move the event to one of the UK Geoenergy Observatories (UKGEOS)
sites that include two new world-class research facilities that are being created in Cheshire and Glasgow to
inform the responsible development of new energy technologies. The observatories will run for 15 years and
provide essential data about the underground environment to generate new knowledge about the potential of
geo-energy to deliver clean energy at the scale required to achieve net-zero by 2050.
The UKGEOS research site in Cheshire in North West England already had a ‘Community Liaison Forum’ that
BGS staff had good connections with. However, the COVID-19 pandemic brought changes to BGS staff
availability, which led to the loss of the personal connection with this local forum, where local citizens and
researchers discussed the research work and had identified the issues of greatest concern. Due to this change
in personnel and the cancellation of all face-to-face meetings, the link to the local community, which was seen
as valuable for collaboration with the SECURe project on participatory monitoring, was no longer available,
which made it even more difficult to engage with this community.
In 2019, there was also a shift within the focus of the SECURe project, with geothermal energy now also being
considered. This meant that another UKGEOS site in Glasgow looking at the movement of warm water through
abandoned flooded mine workings was considered as a use case for researching the added value of
participatory monitoring.
Participatory monitoring case study options
PM in Cheshire
Several meetings had already been held in the local community, and surveys had been conducted previously
in Autumn 2107 and September 2018. These meetings ascertained the views of residents and other local
stakeholders and what data they were most interested in. The issues of greatest concern were ground
movement, water quality and air quality; other issues were noise, traffic, and habitats/wildlife.
COVID-19 - Cheshire
It was planned that the subject of participatory monitoring would be introduced and discussed at the next
Community Engagement Forum in April 2020, but by then face-to-face meetings were banned and further
changes were required due to the COVID-19 pandemic, now the participatory monitoring programme had to
be performed remotely. The following options were considered:
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1. Reconnect to participants in prior surveys of Autumn 2017 and September 2108, plus try and engage
with additional people via the Community Engagement Forum to ascertain both what worries them
and what they hope the benefits of the project could be (‘nightmares and dreams’); assess if they
were interested in collecting data/monitoring parameters.
2. Collect information on changes in water saturation of the site with time (eg timestamped photos of
standing water).
3. Compare existing time series data from air quality and meteorological sites in the surrounding area to
look for baseline seasonal and diurnal patterns. Then use this analysis to identify what might be of
value to monitor at the UKGEOS site, and select equipment that could be installed if funding was
available
4. Formally respond to some of the questions that were raised during the planning application.
If within the time scale of the SECURe project an opportunity arises to address the Cheshire site’s Community
Liaison Forum to demonstrate soil gas monitoring and request photographic evidence of ground saturation
and local weather data, this will be taken up, as in the longer term obtaining this additional information will be
helpful in interpreting the raw data.
PM in Glasgow
Prior to applying for the initial planning permission, there had been considerable community engagement with
the local community that lives in the site area. A Glasgow Community Liaison Forum had been established
that includes the owner of Cuningar Loop Woodland Park (Clyde Gateway), and site manager (Forestry and
Land Scotland), and other interested participants.
Participatory workshops had also been held in the Glasgow area by the University of Stirling and the British
Geological Survey to evaluate the relationship between public perception, engagement and attitudes towards
underground energy technologies. Their aim was to actively engage members of the public in discussions
around subsurface energy technologies and the science undertaken by the UK Geoenergy Observatories to
investigate:
1. public perceptions and attitudes towards underground energy technologies;
2. improving levels of engagement with publicly funded Geoenergy science;
3. whether public attitudes and perceptions of Geoenergy options align with the research
agendas of the Earth science community;
4. evaluating the effectiveness of community-focused, participatory workshops as an approach
to engage the public in energy-related debates and decision-making.
The target population were the non-engaged public, and community groups were invited to take part in a two
hour session between August-November 2019. In total, seven workshops were held with a total of
41 participants, of which four were in the Glasgow area comprising a university friendship group, members of
the University of the Third Age (U3A) and members of a church group. The workshops consisted of ‘drawing
the energy system’, a baseline questionnaire, participant-led discussion and a post-workshop questionnaire
(Dickie et al, 2020).

COVID-19 - Glasgow
Due to COVID-19 restrictions there was unlikely to be a Glasgow Community Liaison Forum meeting within
the timescale of the SECURe WP6 project. It was impossible to meet and talk to people, and only possible to
engage with them virtually. Therefore it was decided to try and engage the users of the Cuningar Loop
Woodland Park via noticeboards near the car park and skateboard park and other means, requesting
descriptions and photographic evidence of the ground conditions and weather to aid in the interpretation of the
soil gas and water quality data.
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5 Process and outcomes use case the Netherlands
Authors: Jitske van Popering-Verkerk (ERBS/EUR), Hanneke Puts (TNO) and Mike Duijn (ERBS/EUR)
5.1

RESEARCH

In this use case we identified so-called societal values which play a role in developing a geothermal energy
project, close to the city of Utrecht, through the perspective of different local stakeholders and explored how
these societal values could become part of a monitoring strategy. From this view on monitoring and the
importance of societal values for designing monitoring programs, we formulated the following research
question:
Which societal values are relevant in the development and implementation of the studied geothermal
energy project, and how could these values be included in the project monitoring?

To answer this question, we conducted a qualitative case study with a combination of desk study, interviews
and observations. Find the main research activities – after necessary alternations due to the COVID-19
pandemic – in the table below.

Table 5

Overview of adapted research activities, methods and results – use case LEAN Nieuwegein

Date

Activity

Method

Collected data/results

22-11-2019

First meeting with the project LEAN
director to explore potential cooperation
between LEAN and SECURe

Meeting

Information about the LEAN-project
development process, the key
stakeholders, the challenges and
the potential for cooperation

January February
2020

Document analysis of project
description and LEAN-website

Desk research

Project description, first idea of
stakeholders involved

20-01-2020

Information evening in the local
community center. Presentation of the
project LEAN plan by the project
organizations and their (scientific)
advisors.

Participatory
observation

Initial inventory of values of local
residents (concerns, questions,
wishes)

13-03-2020

Telco with the project director about
progress of LEAN and the availability of
data about the interaction process with
the local residents and other
stakeholders

Teleconference

April 2020

Composing an information memo on the
purpose and aim of collaboration
between SEUCRe and project LEAN, to
be used for inviting stakeholders
involved

September –
December
2020

Document analysis of the documents
published since January 2020

Desk research

Project description

September –
December
2020

Collecting additional data at
stakeholders on their values and on
(participative) monitoring

In-depth (online)
interviews

Additional and ‘conclusive’
representation of societal values at
stake. Identifying wishes and ideas
to proactively contribute to the PMprogram itself.

Information memo
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Date

Activity

Method

Collected data/results

December
2020

Analysis of the collected data

Analysis

Identifying societal values at stake.

December
2020 –
February
2021

Translating the collected data about
values at stake into a design for
participatory monitoring program for
LEAN. Identifying possibilities for local
residents and other stakeholders to
proactively contribute to the PMprogram

Design
workshop(s) with
TNO and EUR
researchers

Provisional design of PM-program

March 2021

Collecting feedback of the project LEAN
team on the provisional design of the
PM program

Reflection session

Practical, professional reflection on
our (provisional) results

March 2021

Final design of PM-program for project
LEAN

------

Reporting outcomes Dutch case
study.

5.2

TIME LINE PROJECT LEAN NIEUWEGEIN

In 2017, knowledge institutes, companies related to geothermal energy and (national, regional, local)
governments had the idea to explore the possibilities of geothermal energy in the province Utrecht, central in
the Netherlands. They mobilize several grants for realizing two projects: the project LEAN for geothermal
energy and the project GOUD for ultra-deep geothermal energy. Both projects are framed as research projects
but also include the realization and exploitation of geothermal energy. For realizing these projects, the project
organization Warmtebron Utrecht 15 (WBU) is established, which is a collaboration of knowledge institutes,
energy companies and engineering companies.
The first step in project LEAN is the application for the exploration license, which was granted in 2019. Within
the large geographical area which is mentioned in the exploration license, the geothermal potential is further
studied. The area around Nieuwegein, a small city south of the large city Utrecht, seems to have potential.
Through public information meetings end of 2019 and beginning of 2020, the project team informed the
stakeholders in Nieuwegein about LEAN. During these information meetings it became clear that support for
the project could not be taken for granted. During the meetings more and more questions about the project
were asked by local stakeholders, for instance about nuisance, the risks of drilling (seismicity, damage to
houses, quality of drinking water) and the choice of the site location. The local residents felt taken by surprise
about the project and asked why they were not involved earlier. The increasing resistance resulted in three
actions: an independent advisory organization was established, the local government got involved and the
inhabitants organized themselves in an action committee.
In the first half of 2020, the focus was on a feasibility study. In this study the feasibility of different site locations
was evaluated as an important next step in the process together with the local stakeholders (the local
government and residents). However, the feasibility study was executed in a rather technical process and local
stakeholders were hardly involved. In July 2020, the feasibility study LEAN was presented by WBU. The
analysis of the geothermal potential of 20 site locations in province Utrecht lead to a selection of 5 site locations
in Nieuwegein and Utrecht. However, in the ongoing project development process it seemed already clear that
the locations in Nieuwegein were preferred. The action committee had fundamental questions about the
feasibility study and started a petition against project LEAN. The municipality started with developing an
assessment framework. In several online meetings, they informed the inhabitants about the project and
discussed with them the local assessment framework. In the meanwhile, WBU communicated their preferred

15

In English: ‘Heat source Utrecht’
29

Copyright © SECURe 2021

site location (called Hoek Zuidstede). The owner of this location is the municipality. WBU thus not only had to
deal with the municipality for consent on the project, but also had to negotiate on using the site location.
The delay in the project planning due to additional communication with the local government and community,
became increasingly problematic for WBU because of the strict deadlines of the grants. In February 2020,
WBU had agreed to take more time to study potential locations, but now they had urged the local government
to reach a final decision on (use of) the preferred location. The municipality first wanted to decide on the local
assessment framework. However, the city council unanimously withdrew the framework. At this moment, it is
unclear whether final decision-making (foreseen in April 2021) is possible.
5.3

VALUE ANALYSIS

In the documents and interviews, various values are mentioned by different local stakeholders. These values
are relevant for monitoring. Therefore, we analyse in this section the values in the project LEAN. We distinguish
between environmental values, distributive values, and procedural values. The value analysis is summarized
in the table 6a below.

Table 6a

Values and their subcategories in the LEAN use case

Environmental

Distributive

Procedural

Subcategories

Values

Safety

• Personal safety
• Safe buildings
• Clean water

Environment

• High-standard environment
• Natural environment
• Sustainability

Equality

• Equality of regions
• Balance of interests

Financial

• Financial return
• Compensation

Participation

•
•
•
•

Process

• Collaboration
• Progress

Quality
process

of

the

•
•
•
•

Dialogue
Support
Inclusiveness
Representativeness

Trust
Transparency
Objectivity
Early involvement

Furthermore, we also identified connections between values. See the table 6b below.
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Table 7b

Interfaces between value categories in the LEAN use case
Interfaces between value categories

Procedural
values

environmental

• The contents of studies, assessment frameworks and contracts
could contribute to the (quality of the) process and the participation
• The subsurface is unknown which make trust more difficult to
achieve

Procedural and distributive values

• Process in which the advantages and disadvantages of the project
are discussed and balanced
• Involvement of all relevant stakeholders in the process

Environmental
values

• Insight in the environmental risks in relation to the procedures for
compensation

5.4

and

and

distributive

PARTICIPATORY MONITORING

Monitoring of project LEAN is not part of the collaboration between WBU, governments and stakeholders.
Monitoring gets attention as part of the preparation of permits. The permits are only given as WBU has
monitoring plans, for instance on seismic activity, vibration, water, flora and fauna. The only monitoring besides
the legal requirements is on the balance between costs and benefits, and herewith the expected financial
return. Herewith the monitoring is focused on environmental values and one specific distributive value. At this
moment, there are no plans for monitoring of procedural values and the other distributive values. However,
this is not an informed and deliberated choice; people involved just did not think about monitoring these kinds
of values. This is also part of the strong focus on technical and financial issues.
However, while exchanging the options for and added value of a participatory monitoring approach as part of
the participation process for project LEAN, some members of the project team observed possibilities to use
the participative monitoring approach as a vehicle to better connect different values between the project team
and local citizens. For example, the team of project LEAN set up several working groups around different
societal issues that have been raised by local stakeholders. One of these working groups, in which citizens
and project partners participate, is about safety risks and (financial) compensation. Monitoring of possible
damage to buildings, caused by drilling activities and extraction of geothermal heat (concern of local
community), is part of the discussions in the working group.
5.5

REFLECTIONS

The results of the case study LEAN in the Netherlands lead to three reflections.
Firstly, in the project LEAN there was a strong technical and financial focus. Consequently, the logic of project
management – with a strong focus on the technical solution, strict planning and budget control, and clear
decision-making steps and structures – was strong. This logic is different from process management, in which
solutions are developed in interactive processes with stakeholders, and in which interaction with the
environment is an inseparable part of planning and decision-making (Teisman et al. 2009). Participative
monitoring fits in the logic of process management, in which stakeholder interaction is part of the process and
thus also part of monitoring.
Secondly, we found that the debate was most of the time not about the values, but about the norms and thus
on the impact of project LEAN on the values. This corresponds with other studies (e.g. Dignum et al. 2016). It
is striking that the local government was a long time absent in the process. In discussing values and norms
with stakeholders, a clear position of the local government is crucial (Winters et.al. 2020). In this case it was
for a long time unclear whether the municipality was a representative of the local values, a collaborative
partner, or a ‘wait-and-see’ stakeholder. A clearer position helps to organize the interactive process between
the project organization, government(s), and stakeholders.
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Finally, during the project we brought in the perspective of participative monitoring. This was a new perspective
for many professionals involved. Participation in monitoring is a deliberate choice, but people involved just did
not think about monitoring these kind of values. Bringing in this perspective, leads to new ideas which could
help to embed the project in its societal context.

Further reading. Appendix 1 (attached to this report) presents the full case study report on the approach and
outcomes of the Dutch case study – project LEAN.
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6 Process and outcomes Norwegian use case
Author: Cathrine Ringstad (SINTEF)
6.1

NORWEGIAN CASE STUDY: SVELVIK CO2 FIELD LAB

Svelvik CO2 Field Lab is a small-scale field laboratory located inside the quarry of Svelviksand AS at Verket,
south-west of Oslo, Norway. The test site was established in 2009 with ongoing research activities until 2013,
when it was temporarily closed. The site was re-vitalized and upgraded in 2019, to facilitate the development
and testing of CO2 monitoring technologies (Figure 8). The first experimental campaign was performed in
October and November 2019 before it was closed for the winter. Since then, two school classes have visited
the test site: one from Re upper secondary school and one from Børresen lower secondary school. The test
site has, in addition, been presented in a lecture to a school class from Strinda upper secondary school.

Figure 8

Svelvik CO2 Field Lab, October 2019 (© SINTEF)

Figure 9

Børresen lower secondary school visiting Svelvik CO2 Field Lab (5 March 2019). One of the two
persons guiding the visit, Klaus Hagby, is shown in the photograph to the right with a reflex vest
(©SINTEF)
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6.2

RESEARCH

A web-based solution for online surveys has been distributed and answered by all three school classes. The
questionnaire is almost identical for all three school classes and is structured in three main parts:
1) personal view on aspects related to greenhouse gas emissions;
2) questions related to Svelvik CO2 Field Lab and its activities;
3) type of information and how it should be distributed if the respondent is a close neighbour to the field
lab. The respondent should also answer in the case their parents or their grandparents were a close
neighbour.
6.3

RESULTS

The results show that 60 – 70% of the pupils/students are interested in the climate debate. Even though as
many as 70 – 80% are influenced by articles, debates, documents, and posts about the climate, more than
70% answered that they know what their opinions are and where they stand in the climate debate. The results
show further that about 85% want greater measures to be taken to reduce climate emissions, including more
than 60% answering "Totally agree". The response is, however, somewhat reduced when responding to "I
make choices in everyday life to improve the climate"; with considerably fewer answers "Totally agree". The
results indicate also that more than 90% believe that CO2 capture and storage is an important step in improving
the climate.
One of the activities at Svelvik CO2 Field Lab is to inject CO2 into the ground. A large majority answered that
"This risk is assessed by knowledgeable professionals and approved by local authorities, and I trust the
decision makers in the community". Only a few answered that "any risk (no matter how small or large) should
stop the project".
If the pupils/students had been a neighbour to Svelvik CO2 Field Lab, they would have worried mostly about
"Noise", then "Dust", "Increased traffic", "CO2 exhaust" and finally "Pollution in the ground". Quite a few
responded "Without worry". Strinda upper secondary school was, in general, worrying more than the two other
schools. This might be related to how Svelvik CO2 Field Lab was presented; Børresen and Re had a site visit
while only a presentation was given to Strinda.
"There will be a CO2 storage project 500 meters away from where you live". The pupils/students were asked
what they would think, if no further information was given. Only 7% responded negatively and answered: "This
would worry me as I think there is a risk associated with such an installation."
The pupils/students were asked how they would like to receive information from Svelvik CO2 Field Lab, if they,
their parents, or their grandparents were the closest neighbour to the test site. The results show that several
options are relevant, ranging from traditional newspaper articles, letters, brochures and public meetings to a
dedicated Svelvik CO2 Field Lab web and Facebook site. Other social media such as Twitter, Snapchat and
TikTok were not found that relevant. Instagram received however quite a high score by Børresen lower
secondary school, especially when answering for themselves (almost 40%) and their parents (almost 30%).
SMS and e-mails were not found that relevant for any of the three groups (the respondents, their parents and
their grandparents). As a conclusion, the results indicate that a broad mixture of different information channels
might be appropriate, including both public meetings, letters, brochures, newspapers, a dedicated web site
and Facebook.
The pupils/students were also asked about what kind of information they would like to receive, and what kind
of information they believe their parents, and their grandparents would like to receive. The results show that
the most important information to receive is "Whether the activity involves risk to the local environment". This
was yielded for all three groups. Information about "noise" and "increased traffic" is considered to be equally
important for parents and grandparents, but less important for themselves. "What others think about the
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project" and "Who carries out the work" is found to be the least important information, even though the
grandparents are expected to be somewhat more interested in "Who carries out the work". Pupils from
Børresen lower secondary school consider information about "What societal benefit the project can have" as
very important (70% or more for all three groups) and considerably more important than Strinda and Re upper
secondary schools (40% or lower). The results indicate that the pupils/students expect that their parents and
grandparents would like to receive (more or less) the same type of information as themselves. This covers a
broad spectrum of information from a description of the test site and the work that can be done there, to when
and for how long there will be activity, to how this activity will affect the neighbourhood and the local
environment.
The responses to "What do you remember the most from the visit at Svelvik CO2 Field Lab?" and "If you were
responsible for the Svelvik CO2 Field Lab, how would you have presented the laboratory and the activities
there" gave the following recommendations:
In general
1. use simple language targeting the age and level of knowledge of the audience;
2. do not include too much information; not all details are important;
3. continue to show the demonstration model of the well casing when talking about the monitoring wells
and instrumentation installed behind casing;
4. make a movie showing how the test site is working and operated;
5. show recorded test data and if possible, some interesting results;
6. make a Kahoot or a quiz in order to engage the audience.
For site visits
1. divide the group into as many and small groups as possible. This is especially important when visiting
the instrument cabin;
2. show "live" recording of data and/or perform measurements during the visit;
3. if possible, engage the visitors in some activity;
4. inform about proper clothing, including footwear;
5. drinks and something to eat is always well received.

Further reading. Appendix 2 (attached to this report) presents the full case study report on the approach and
outcomes of the Norwegian case study.
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7 Process and outcomes Polish case study
Authors: Katarzyna Iwińska, Krzysztof Maczka and Aleksandra Lis (AMU)
7.1

CASE STUDY ON PARTICIPATORY MONITORING IN POLAND

The participatory approaches are becoming more common in energy research and participatory monitoring,
although not yet applied in Polish investment projects, might be a new method for better community
engagement. Since a successful participatory monitoring process would not be possible without experts,
finding out their opinion on how to involve stakeholders is crucial. The aim of this study is to evaluate the
perception of geo-experts, non-governmental organizations (addressing environmental issues), and regional
administration units from Poland concerning participatory monitoring and decision-making processes.
7.2

RESEARCH

In order to find out about the above perceptions, we employed the Q-methodology. After initial workshop and
literature review, we selected dimension of interest and prepared preliminary statements. Next, these
statements were, after the pilot testing phase, evaluated and improved to be used in the final study. Due to the
Covid-19 pandemic, we chose an online-based approach to conduct the Q study and we implemented our
research tool with the software called Q-method software (https://qmethodsoftware.com/). Finally, the results
were statistically tested using Ken-Q analysis.
The initial review of literature based on a number of relevant keywords identified 128 articles published
between years 1975 and 2020. Then, we selected the relevant articles and reviewed the collected text
passages where experts expressed their opinions towards participatory monitoring and decision-making
processes. From these text passages, we derived 48 statements. To get better structure among the selected
statements, we clustered them into 6 sub-categories. These were 1) Democracy, 2) Government’s role, 3)
Participation, 4) Trust, 5) Participatory monitoring, 6) Citizen Science.
The pilot testing included evaluation by two geology experts experienced in monitoring research. Thanks to
their input, we further reduced the number of statements to 33 and developed Q grid to be used in their ranking.
In the next step, we conducted a pilot Q sort with 4 high profile experts: 1) a geologist from the Polish Geological
Survey; 2) an expert on public consultation from the Regional Directorate for Environmental Protection; 3) a
public administration expert who deals with geo-energy projects, and 4) a citizen who participated in public
consultation processes on subsurface energy investment. Based on their feedback, we edited the final
phrasing of statements and improved the clarity of the instructions for participants. See table 7 below with the
final statements.
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Table 8 Overview of statements used for the Q-methodology approach in the Polish use case.
No.

Dimension

Polish version

English version

1

Powinno się realizować tylko te projekty
infrastrukturalne, które uzyskały akceptację ze
strony społeczności lokalnych.

Only those infrastructure projects that have
been accepted by local communities should be
implemented.

2

Powinno się wyjaśnić społecznościom lokalnym,
It should be made clear to local communities what their
jakie są ich interesy i korzyści płynące z inwestycji. interests and benefits in the investment might be.

3

Powinno się włączać społeczności lokalne w
proces decydowania o inwestycjach
geoenergetycznych.

Local communities should be involved in
decision making about geo-energy investments.

4

Sprawiedliwa transformacja energetyczna polega
na włączaniu społeczności lokalnych w proces
podejmowania decyzji o projektach
geoenergetycznych.

A just energy transition means involving local communities
in the decision-making process of geoenergy projects.

5

Specjaliści powinni mieć decydujący głos w
zakresie wysoko zaawansowanych technologii i
inwestycji podziemnych.

Experts should have final say on the implementation of
advanced technologies and subsurface projects.

6

Przed wdrożeniem dużych projektów
infrastrukturalnych konieczna jest formalna
akceptacja (np. głosowanie) ze strony
społeczności lokalnych.

Before implementing large infrastructure projects, formal
acceptance (e.g. voting) by local communities is
necessary.

7

Czuję obowiązek i moralną konieczność
angażować mieszkańców w projekty
geoenergetyczne na ich terenie.

It is my personal duty and moral necessity to involve
residents in geoenergy projects in their area.

Procedury OOŚ nie zakładają żadnej współpracy
specjalistów ze społecznościami lokalnymi.

EIA procedures do not assume any cooperation between
specialists and local communities.

Moim zadaniem jest analiza techniczna lub/i
środowiskowa a nie organizowanie komunikacji
społecznej w tym samym czasie.

My task is to provide technical and/or environmental
analysis and not to organize public communication at the
same time.

Democracy (5)

8
9

10

Govern-ment
role
(Environmental
Impact Assessment, EIA) (6)

Procedura OOŚ jest niewystarczająca dla pełnego The EIA procedures are insufficient for a comprehensive
oszacowania wpływu inwestycji na środowisko i
assessment of the environmental and social impacts of the
społeczeństwo.
project.

11

W naszym kraju nie ma kultury dialogu między
administracją a społeczeństwem w odniesieniu do
planowania przestrzennego (co też dotyczy
projektów realizowanych w przestrzeni
geologicznej).

12

Potrzebna jest edukacja społeczności lokalnych w There is a need to educate local communities about
zakresie zmian klimatycznych.
climate change.

13

Lokalna społeczność powinna być poinformowana A local community should be informed about the extent to
w jakim zakresie jej głos jest uwzględniony (np.
which its voice is taken into account when decisions about
doradczy, współdecydujący, decydujący).
an investment are made (e.g. advisory, co-determining,
decisive).

14

Samo informowanie o podziemnych działaniach w The mere provision of information about underground
projekcie jest wystarczające w zakresie włączania activities in the project is sufficient for the involvement of
Ladder of partici- społeczności lokalnych.
local communities.
pation (Arnstein)
Lokalna społeczność powinna mieć decydujący
A local community should have an influence on the project
(6)
głos dot. realizacji inwestycji na swoim terenie.
implementation in their own area.

15

There is no culture of dialogue between public
administration and society in our country with regard to
spatial planning (even more so when it comes to projects
carried out in subsurface geological formations).

16

Konsultacje społeczne powodują więcej szkody
niż pożytku.

Public consultations about a project do more harm than
good.

17

Oczekiwania społeczności lokalnych co do
zakresu udziału w konsultacjach projektów, przy
których pracowałem/pracowałam, były zazwyczaj
wygórowane i wykraczały poza poziom, który
akceptuję.

The expectations of local communities about their
participation in my geo-energy projects go beyond the
level I can accept.
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No.

Polish version

English version

18

Zaufanie społeczne buduje się poprzez udział
mieszkańców w procedurach konsultacyjnych dot.
korzystania z zasobów podziemnych.

Participation of local communities in decision making
processes for geo-energy projects increases the level of
trust and reduces the risk of local communities'
opposition.

19

Brak udziału mieszkańców w monitoringu
The lack of local participation in environmental monitoring
środowiskowym zwiększa ich poziom sceptycyzmu increases the level of community’s scepticism about
geoenergy projects
wobec projektów geoenergetycznych

20

Dimension

Trust (5)

Zaufanie do inwestora przekłada się na aprobatę
całego projektu.

Trust in the investor leads to the approval of the whole
project.

21

Na inwestorze spoczywa obowiązek stałego
It is the investor's responsibility to provide continuous
informowania o postępach projektu i współpracy ze feedback on the progress of the investment and cooperate
with local communites.
społecznością lokalną.

22

Media utrudniają budowanie zaufania dla
inwestycji.

The media make it difficult to build trust for investments.

Wszystkie dane z monitoringu środowiskowego
powinny być jawne.

Environmental monitoring data should be made public.

24

Udział specjalistów jest niezbędny przy realizacji
monitoringu partycypacyjnego.

Participation of experts is essential for the implementation
of participatory monitoring.

25

Społeczności lokalne nie są w stanie pomóc w
zbieraniu danych nt. wpływu inwestycji na
środowisko.

Local communities are unable to help in collecting data on
environmental impacts.

26

Społeczności lokalne powinny mieć możliwość
wyboru, co powinno być monitorowane na ich
terenie.

Local communities should have the possibility to choose
what should be monitored in their local area.

27

Powinien zostać wprowadzony społeczny system
monitorowania środowiska finansowany ze
środków publicznych.

A public (bottom up) environmental monitoring system
financed by public money should be introduced.

28

System monitoringu partycypacyjnego powinien
być integralną cześcią projektów
geoenergetycznych.

29

Brak wiedzy na temat technologii dyskwalifikuje
Lack of knowledge about technology limits/disqualifies the
uczestnictwo społeczności lokalnych w projektach possibility for local communities to participate in
technologicznych.
technological projects.

30

Edukacja mieszkańców w zakresie zbierania
danych dotyczących oddziaływania projektu na
środowisko zapewni wyższą jakość tych danych,
które mogą być wykorzystane specjalistów.

Education of local communities about methods to collect
data on projects' environmental impacts will ensure a
higher quality of these data.

Wiedza społeczności lokalnych powinna być
wykorzystana w przygotowaniu programów
monitoringu środowiskowego.

Local communities' knowledge should be used for
preparing environmental monitoring programmes.

23

31

Participatory
monitoring (6)

Citizen science
(5)

A participatory monitoring system should be an integrated
part of the geo-energy project strategy

32

Powszechna dostępność niesprawdzonych
The widespread availability of fake news and unreliable
informacji o nowych technologiach
data about new geo-energy technologies causes
geoenergetycznych wywołuje niechęć społeczności
reluctance of local communities to use them.
lokalnych do ich stosowania.

33

Realizacja projektów geoenergetycznych jest
potrzebna ze względu na problemy związane ze
zmianami klimatycznymi.

38

The implementation of geo-energy projects is needed for
climate change mitigation.
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To choose respondents for the Q sort in the final study, we used the list of geo-energy experts who had some
experience with communicating their work to the local people. We focused on 3 categories: 1) geological
researchers who conduct fieldwork, 2) public administration representatives who conduct environmental
impact assessment, 3) non-governmental organizations which deal with geo-energy. Of the selected 67
participants, 22 individuals (11, 5, 6 the three categories above, respectively) responded. In Q methodology
the standard method is to perform factor extraction using centroid analysis (CA) or principal component
analysis (PCA). We decided to determine 3 factors for further analysis with the results of CA and varimax
rotation, as it is a non-orthogonal method that gave us interpretable factors (correlated) and the percentage of
explained variance is the highest in 3 factors.
The three factors used in analysis accounted for 45% of the data variability. Factor 1 could be characterized
as a perception of expert-knowledge and expert-decision-making process as important (explaining 28% of the
data variability); Factor 2 can be labelled as Pro-partnership attitude (11%); and Factor 3 as Pro-informative
but with expert’s final say (6%).
7.3

RESULTS

The greatest consensus among respondents was built upon statements belonging to the trust dimension; this
result is statistically significant, and respondents agreed with them. Respondents believed that participation of
local communities in the decision-making process increases the level of trust concerning geo-energy projects.
Moreover, they also agreed that continuous feedback about the progress of investment and cooperation with
local communities is the investors' responsibility. There was also clear consensus around statements
belonging to the ladder of participation; this result was statistically significant, and respondents disagreed with
these components of statements. Respondents also disagreed with the belief that expectations of local
communities about their participation in geo-energy projects go beyond the level they can accept.
The greatest disagreement was built upon the statement belonging to democracy dimension representing the
belief that experts have the final word on the implementation of advanced technologies and subsurface
projects. Furthermore, respondents disagreed on statements belonging to the citizen science dimension, for
example that lack of technical knowledge limits the possibility for local communities to participate in
technological projects. Other statements participants disagreed belong to the dimensions of participation 16:
there are diverse opinions on the topic if a local community should have influence on the project implementation
in their own area.
Factor 1 (Expert-knowledge and expert-decision-making) was shared by the largest number of participants
and was mostly represented by the statement: “Participation of experts is essential for the implementation of
participatory monitoring” and “Experts should have final say on the implementation of advanced technologies
and subsurface projects”. However, there is also a belief that geo-energy projects can mitigate climate change
and experts could educate the public: “There is a need to educate local communities about climate change”.
The lowest score in this factor is assigned to statements on social-driven/participatory monitoring: “Local
communities should have the possibility to choose what should be monitored in their local area” and “Before
implementing large infrastructure projects, formal acceptance (e.g. voting) by local communities is necessary”.
The Factor 2 (Pro-partnership attitude) was less strongly represented among participants of the study and was
mostly characterized by a positive attitude towards statements on partnership in decision making processes
and bottom up environmental monitoring. This perception was characterized by a pro-partnership attitude and
a strong belief that local communities should be involved in decision-making processes in geo-energy
investments and the lack of knowledge about the technology does not limit the possibility to participate in such
projects. Also, appreciation of public consultation was discriminant: “Public consultation about a project do
more harm than good”. Same concerned positive attitude towards participatory monitoring (disagreement with
the statement: “Local communities are unable to help in collecting data on environmental impacts”). Although
See: Sherry R. Arnstein’s “A Ladder of Citizen Participation,” Journal of the American Planning Association, Vol. 35,
No. 4, July 1969, pp. 216-224.
16
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participation of experts was considered as essential, experts do not necessarily have the final say. The propartnership narrative is distinguished also by the claim of environmental data transparency (“Environmental
monitoring data should be made public”) and the need to build a trust in the investor. Conversely to the
narrative 1 (pro-expert knowledge) and narrative 3 (pro-informative), one of the least agreed statements related
to the task/role of geo-energy experts (participants of the study), which can lead interpretations towards more
open expert roles in the projects (“My task is to provide technical and/or environmental analysis and not to
organize public communication at the same time”). The ambiguity of this pro-partnership narrative is illustrated
by the statement “Local communities' knowledge should be used for preparing environmental monitoring
programmes” which is contradicting the statement on bottom-up approach. The disagreement (-1) on “no
culture of dialogue” can lead towards interpretation that it is a (slightly) positive evaluation of the existing
communication between public administration and society.
In the narrative linked to Factor 3 (Pro-informative but with expert’s final say), similarly to narrative 1, the central
dimension was knowledge (technical, expert), however there is an agreement on local communities’
involvement (only) in information and education. According to this perception, people should be informed and
then included in environmental monitoring to avoid their scepticism towards the project. We can also see the
technocratic attitude with the latent openness towards “communicative tasks” for experts in social aspects.
This means that in this perception the responsibility is placed at the investor to inform and educate local
communities (disagreement with “It is the investor's responsibility to provide continuous feedback on the
progress of the investment and cooperate with local communities”). What differentiates this factor from
perception 1 and 2, is the neutral attitude towards experts’ participation. There is a strong trust in EIA
procedures (“The EIA procedures are insufficient for a comprehensive assessment of the environmental and
social impacts of the project”), that can ensure also the legal form of local participation (disagreement with
“EIA procedures do not assume any cooperation between specialists and local communities”).
Concluding, this overview presents the most important issues put in context of 3 existing narratives of the
particular target group (geologists, geo-experts from non-governmental organization and regional
administration units from Poland). It gives insight into the participants’ views on the topics related to
participatory monitoring and reveals the logic behind their possible future behaviours and positions.
Further reading. Appendix 3 (attached to this report) presents the full case study report on the approach and
outcomes of the Polish case study.
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8 Process and outcomes United Kingdom case study
Authors: Melinda Lewis and Helen Taylor-Curran (BGS)

This chapter summarises how the participatory monitoring approach was applied in the United Kingdom.
8.1

VALE OF PICKERING, NORTH YORKSHIRE

It was initially planned (2019) that the UK case study would feature a proposed shale gas site, as at that time
the UK was one of the few countries in Europe with shale gas exploration and hydraulic fracturing still allowed.
A consortium that includes the British Geological Survey (BGS) has been carrying out independent
environmental baseline monitoring since 2015 across the Vale of Pickering, which had an active planning
application to hydraulically fracture a well, the aim being to characterise the environmental baseline before any
hydraulic fracturing and gas exploration or production took place. Monitoring includes groundwater and surface
water quality, seismicity, ground motion, air quality including radon, and soil gas; it is independent of any
monitoring carried out by the industry or the regulators.
Local stakeholders attending drop-in events had stated concerns about the proposed project, with their main
perceived risks being: pollution of groundwater and surface water from fracking chemicals; earthquakes; noise;
increased traffic and its impact on small communities; air quality and progressive industrialization of the area.
The local community therefore set up the Kirby Misperton Monitoring Group (KMMG) to make their own
baseline measurements, to understand the process and the conditions in the area (Drill or Drop, 2018), and
also enable them to talk about the issues and if necessary, hold the operator or regulator to account. They
prioritised four areas: noise, air, water and traffic; as neither noise nor traffic issues were included in the scope
of the independent monitoring and carried out air quality and groundwater sampling at additional locations.
They also monitored complaints to police, arrests and incidents. However, trust was an issue, with some
farmers not allowing KMMG access to their land to collect water samples from boreholes.
However, before any approach could be made to local stakeholders to develop a participatory monitoring
project, the UK government imposed a halt on any hydraulic fracturing on 1 November 2019 and the project
was moved to one of the UK Geoenergy Observatories (https://www.ukgeos.ac.uk/), a national research and
testing infrastructure for investigating the feasibility of innovative and emerging energy technologies across
several UK sites.
8.2

UK GEOENERGY OBSERVATORIES CHESHIRE OBSERVATORY

The Cheshire Observatory (https://ukgeos.ac.uk/observatories/cheshire) was designed to look at the rock
structure below Ince Marshes to explain how the underground environment changes over time. The initial plan
was to drill 50 boreholes (ranging in depth from 50 to 1200 m) to build up an accurate model of the geology,
understand the fault zone in detail, watch how fluids flow across and through the system and observe the
physical stresses and strains within it. As well as creating the infrastructure, sensors and developing real time
data systems, an additional objective was to test public opinion and address the questions and concerns of
local communities about new geo-energy sources.
Engagement with the local community had already been established, with surveys conducted in 2017 and
2018, and nine drop-in sessions held with regional and local stakeholders including landowners and wildlife
groups; an UK Geo-energy Observatory Cheshire Community Liaison Forum had been set up. The issues of
greatest concern were ground movement, water quality and air quality; other issues were noise, traffic, and
habitats/wildlife (British Geological Survey, 2018).
It was planned to introduce the SECURe project at the Community Liaison Forum meeting in April 2020, with
a demonstration of soil gas monitoring, explaining how local information on weather and ground conditions
can help interpret the data and assist in understanding the wider geoenergy story, and offer an opportunity for
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people to get involved. However, this meeting never took place due to COVID-19 and redeployment of key
staff. Citizen science projects were then explored, including involving the local secondary school in plotting
and comparing existing time series for weather and air quality data from the surrounding area to look for
seasonal and diurnal patterns.
However, in spring 2020, there was a shift in the scope of the Cheshire Observatory towards thermal research
installing borehole heat exchangers for heating and cooling of the subsurface with monitoring of the micro and
macro scale processes (including thermal perturbations and dispersion) that are also relevant to other
geoenergy technologies, including hydrogen and CO2 storage. However, the new planning application was
only approved in late 2020 and construction work has not yet commenced.
8.3

UK GEOENERGY OBSERVATORIES GLASGOW OBSERVATORY

During 2020 there was a shift within the focus of the SECURe project, with geothermal energy being included.
This meant that the UKGEOS site in Glasgow (https://ukgeos.ac.uk/observatories/glasgow) looking at the
movement of warm water through abandoned flooded mine workings as a potential sustainable source of heat
for homes and businesses in the city became an option.
Prior to applying for the initial planning permission there was considerable engagement by the UKGEOS
Glasgow Observatory delivery team with the local residents and a Glasgow Community Liaison Forum was
established to engage with the local community including the owner (Clyde Gateway) and manager (Forestry
and Land Scotland) of the Cuningar Loop Woodland Park. In addition, four 2-hour participatory workshops,
targeted at the non-engaged public and community groups, were held in the Glasgow area in 2019, to evaluate
the relationship between public perception, engagement and attitudes towards underground energy
technologies, and evaluate the effectiveness of community-focused, participatory workshops as a way to
engage the public in energy-related debates and decision-making (Dickie et al, 2020).
The site is within a community woodland park and was at a more advanced stage than Cheshire with twelve
boreholes already drilled and tested. The rock core and baseline data on soil and surface water chemistry,
ground gas, water temperature, flow and chemistry data enabled the 3D underground system to be modelled
and the potential for mine water geothermal heat to be calculated. The model observes how warm water moves
around the abandoned mine workings over time and monitors changes in the chemistry, and physical and
microbiological properties of the environment below the surface to understand the processes and impacts of
this heat source and potential heat store.
Continuous ground gas monitoring is planned for the Glasgow Observatory. Gas fluxes from the ground to air
change seasonally and diurnally, and the presence of frozen or snow-covered ground, rapid snow melt,
flooding, waterlogging, rapid falls in barometric pressure, changes in water level and agricultural changes all
have significant effects on data. Therefore, understanding of ground gas sensor data, and other geochemical
monitoring such as water chemistry, can be improved by local intelligence on weather conditions, especially
information on ground saturation, freeze/thaw, or the presence of lying snow. Meteorological data (including
barometric pressure) are recorded with the air, soil gas and groundwater measurements to assist interpretation
and infer ground conditions from the passage of weather systems. However, this data does not provide direct
information at any given time on conditions under foot, and therefore how likely that flux to air will occur.
It was originally hoped to implement several strands to the participatory monitoring work at the Glasgow site.
These included using the Community Liaison Forum, and participants of the Glasgow community engagement
events and the workshops to obtain views on: geothermal energy in general, and using the legacy of old mine
workings that contain warm water as a resource that could be exploited to provide energy security and reduce
energy costs. However, COVID-19 restrictions meant the participatory monitoring options had to be
implemented remotely and without access to the site. Therefore, users of the Cuningar Loop Woodland Park
were asked to provide descriptions of ground conditions and weather to aid in the interpretation of the soil gas
and water quality data. To avoid vandalism, the data is collected via a QR code displayed on noticeboards
asking:
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•
•
•

What is the weather like at the park today (e.g. fine and dry, windy, light/heavy rain, snow)?
Is the ground at the park waterlogged, snow-covered or dry?
Let us know if you have any other comments (e.g. further investigations or information you would like to
see collected)

The number of responses (25 between 28 October 2020 and 17 January 2021) have been limited as the
Glasgow area has been under a series of lockdowns with limited travel allowed for exercise and recreation. In
addition, there has not yet been any promotion of the scheme, which only attracts attention from passing
footfall. However, already there has been engagement with the park users and useful data is being provided
with reports of when waterlogging (flux likely to be restricted) and frozen ground (flux to air unlikely) occur.
Therefore, more active efforts to draw in participants could be productive, asking regular visitors to report at
each visit. The Glasgow Observatory is due to operate for 15 years, so once COVID-19 restrictions are lifted,
it may be possible to also install a postbox (to allow people without smart phones to respond), and a photo
frame (to collect photographic evidence of the ground conditions at a specific location in a structured way).
8.4

CONCLUSIONS

The UK participatory monitoring case study has undergone several iterations due to changes in government
policy on hydraulic fracturing, and then the COVID-19 pandemic. However, this has allowed a large number
of options to be explored, most of which could not be developed within the timescale of the project but could
still be implemented in the future. The final option selected (reporting weather and ground conditions) was very
simple but is proving of interest to the public and providing useful data to support the baseline and continuing
monitoring effort.
The information being reported is brief (taking on average 10.3 seconds to record), and once sufficient soil gas
data has been collected and interpreted with the aid of this information, further details information could be
requested as part of a dissemination and exchange event with the local community. Hence when COVID-19
restrictions end, it is planned to expand the questions and ask participants whether there are other parameters
they would like to see monitored, and whether they would like to be involved. Possibilities include collaborating
with the community and other organisations to collect ecological data, such as the health of plants or survey
bird, insect or plant species. Members of the UKGEOS team are also interested in installing a weather station
at a local school to involve children in participatory monitoring.

Further reading. Appendix 4 (attached to this report) presents the full case study report on the approach and
outcomes of the United Kingdom case study.
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9 Building blocks for participatory monitoring as a
result of four use cases
In this chapter we attempt to identify a synthesis between the outcomes of the use case analysis. Although the
four use cases have had their unique approaches, all four provided building blocks for broadening the ‘what’,
‘how’ and ‘who’ of monitoring programs for geo-energy projects.

Table 9

Making monitoring systems more participatory by broadening the ‘what’, ‘how’ and ‘who’ of
monitoring
Business as usual

Addition from PM
perspective

Baseline (natural
system ‘as is’)

Project

Permit
(obligatory)

Societal
aspects/ local
community

WHAT

Substantial
indicators, based on
values

Substantial
indicators, based
on values

Substantial
indicators, based
on values

Substantial
indicators, based
on values

HOW

Methods for data
collection and
analysis on different
types of values

Idem

Idem

Idem

e.g.

e.g.

e.g.

Time / planning

• Expert
• Participatory
• Joint
• Objectified
• Trusted
Experts

•
•

•
•

WHO

Lay panel

•

Budget
Return-oninvestment
(ROI).
Operational

Safety
Nuisance

•
•

•

Operators

Legislators
(government
agencies both local
and national)

Experts
Project
Stakeholders

Experts /
knowledge
institutes

real estate
value
quality of
living
environment
etc.

Local
stakeholders
Local government

Applicants
(operators)
Local stakeholders
In this chapter we will elaborate the contributions of the four use cases towards participatory monitoring
programs by discussing the societal inputs (if any) on what should be monitored, how should this be monitored
and who should do it. Furthermore, we will show which societal values were identified in each use case.
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9.1

ANALYSIS OF THE USE CASE IN THE NETHERLANDS

Based on the concept of value sensitive design, for the use case in the Netherlands we analyzed 1) the values
that have been identified in the exploration of the possibilities for participatory monitoring as part of the LEAN
Nieuwegein project and 2) the so-called building blocks for designing and implementing a participatory
monitoring-system. See the tables below.
Table 10

Analysis of values involved in the Dutch use case

Values
related to:

Aspects related
to:

Occurrences in the use case

Distributive
justice

Accessibility

*local stakeholders feel that they have been invited to
participate in the project at a late stage of development.
Preparations were already ongoing within a small group of
initiators (and their advisors). Some stakeholders feel like
everything has already been decided and that only little
adaptions are possible.

Distribution
of
costs and benefits

*Citizens addressed that there were too many initiatives for
sustainable energy production in their region and advocated
that the pressure on the regional environment (both physical
and social) became too much; they questioned why all these
sustainable initiatives should be realized in this area?
*Citizens also mentioned that their local environment is
already overburdened with (plans for) other large
infrastructures, such as three highways, railway tracks and
energy production plants; the capacity (draagkracht) to
embed a new infrastructural initiative is being questioned.
*Local community observes a focus on technical and
financial aspects while developing the proposed LEAN
Nieuwegein project. Integration of societal aspects needs
more attention as part of the project development strategy.
*the project team of the geothermal energy initiative
experiences challenges in finding a (financial) balance in
designing a strong business case and responding to requests
for additional research and dealing with delays in the decision
making process.

Environmental
justice

Compensation

*Citizens and the initiators of the LEAN Nieuwegein project
are negotiating about risk management and (financial)
compensation strategies in case of unforeseen future
(seismic) risks/events .

Aesthetic quality

Citizens appreciate their local environment and the park area
in which they can relax and recreate.

Nuisance

Citizens have concerns that the foreseen project will lead to

nuisance as a consequence of the exploration and production
activities in the subsurface as well as increasing traffic
movements during the building and construction phase.
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Environmental
risks

Seismicity
*All actors underline safety, however, citizens and the local
government have different perceptions from the risks of
induced seismicity (caused by exploration and production
activities in the subsurface) than the project initiators who
describe these risks as minimal.
Clean water
*Citizens and local governments have concerns that the
exploration and production activities in the subsurface could
influence the quality of ground water and/or drinking water in
a negative way.
Sustainability
*Especially
governments
mentions
sustainable
developments as high values. A geothermal energy project for
transforming the current district heating system into a more
sustainable energy supply contributes to this.

Procedural
justice

Participation

*local stakeholders feel that they have been invited to
participate in the project at a late stage of development.
Preparations were already ongoing within a small group of
initiators (and their advisors). Some stakeholders feel like
everything has already been decided and that only little
adaptions are possible.
*all stakeholders underline the need for local participation,
thought about how participation must be organized, differs.
Some local stakeholders expect a dialogue in which
information is shared and stakeholders can influence
decision-making. For others, getting support is the main driver
for the participation process.
*questions are raised about the representativeness of
attending inhabitants
*geothermal energy as an innovative energy technology was
new for the local government; they had to gain new knowledge
on this energy technology and an actual policy strategy for
transforming the current energy supply system into a more
sustainable one was lacking at the moment the LEAN initiative
was introduced to them.
*project initiator face tensions between ‘making progress’
and ‘keep on track with preparing the required permits’ versus

Transparency

*availability and objectivity of underlying studies for
developing the project are argued by local stakeholders.
*importance of a local policy framework to assess whether
the foreseen geothermal energy project contributes to local
policy ambitions (or not)
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*Trust is mentioned most in the interviews. All actors
recognize the distrust among the stakeholders, local
government and WBU.

Trust

*Trust is strongly related to how stakeholders experience the
quality of the participation process
*Unfamiliarity with what happens in the subsurface and
uncertainties regarding risks and impact on local environment

An interesting observation is that discussions between project developers and local community in the LEAN
Nieuwegein project mainly focus on when and to what extend the project will impact the local values at stake
rather than on the values themselves. Focussing on the possible negative impacts instead of the local values,
easily leads to contradistinctions regarding the ‘what’ and ‘who’ between the local community and the project.

Besides the identification of distributive, environmental and procedural values which are at stake in the LEAN
Nieuwegein case study, we also analyzed how these types of values are connected. We found five
interrelationships.
Table 11

Interfaces between the three value categories
Interfaces between value categories

Procedural
values

and

environmental

•

•
Procedural and distributive values

Environmental
values

and

distributive

•
•
•

The contents of studies, assessment frameworks and
contracts could contribute to the (quality of the) process
and the participation
The subsurface is unknown which makes trust more
difficult to achieve
Process in which the advantages and disadvantages of the
project are discussed and balanced
Involvement of all relevant stakeholders in the process
Insight in the environmental risks in relation to the
procedures for compensation

Analysis of the building blocks
Based on the identification and analysis of the societal values in the LEAN Nieuwegein use case, we explored
how these values could help to broaden the what, how and who of monitoring activities from the perspective
of participatory monitoring programs. Table 11 shows how the (intended) interaction between project initiators,
scientists and local community members could look from a participatory monitoring perspective.
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Table 12

Options for broadening the what, how and who of the monitoring program for LEAN Nieuwegein
Business as usual
Baseline
(system ‘as
is’) 17

WHAT

Addition from PM perspective

Project

Permit

Societal aspects/ local
community

*Business case

*Studies on current
status of flora and
fauna.

*Seismicity and the
consequences of exploration
and production activities on
(private) constructions and
buildings.

*Progress of the
project
development

*Environmental
impact assessment
*Monitoring impact of
exploration and
production activities
in subsurface

Main regulatory
frameworks:
-Environmental
legislation (WABO)
-Mining Act

*Financial risks due to damage
to (private) constructions and
buildings
*Compensation measures for
private property owners
*Pollution of ground water and
drinking water due to
exploration and production
activities in the subsurface
*Noise, Increased traffic,
*Impact on green areas and
parks
*Objectivity of underlying
feasibility studies
*Quality of the participation
process

HOW

17

*Working groups
on specific topics
in which project
partners and local
citizens explore
options and
solutions for the
issues addressed

*Public hearings

*Local stakeholders like to
have more influence on the
project development than only
being informed – co-deciding.
*Local policy framework to
assess whether the foreseen
geothermal energy project
contributes to local policy
ambitions or not
*Reporting about actions for
follow up and the
implementation of agreements
among stakeholders
*Monitoring the
implementation of actions and
agreements into project
development strategies and/or
the participation process.

Before any hydraulic fracking or gas exploitation or production takes place.
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WHO

Project team &
(financial/
communication)
advisors

*Project team &
advisors, like
environmental
experts / geo-energy
experts
*Regulating
authorities

*Local stakeholders /
community.
*Representative group of local
citizens
*Local government

Conclusions
The Dutch use case shows that local stakeholders with different interests and perspectives add new topics to
the agenda for project development and decision-making processes. Looking at the local values at stake from
the perspective of participatory monitoring, new monitoring objectives have been identified as well as new
ways for collecting the required information. The challenge here is to find new ways for collaboration at local
level and to align different speeds of (intended) progress, i.e. preparing permit procedures versus gaining new
knowledge on an innovative energy technology or designing local policy frameworks for future energy supply.
In order to be successful in this, a process management approach fits better to the identified societal
requirements than a project management approach.
Providing (more) space for local dynamics might take some extra time at the beginning of the project
development process but could save time towards deployment of the geothermal energy project because
investments in societal embeddedness might lower resistance and prevent the project team from judicial
procedures.
Making monitoring programs more participatory seems a valuable way to decrease insecurities and to find
common ways to deal with risks and compensation measures.
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9.2

ANALYSIS OF THE USE CASE IN NORWAY

The Norwegian case study mainly focuses on the perspectives and information needs of students from lower
and upper secondary school classes regarding research activities at the Svelvik CO2 Field Lab site. The
students were asked what kind of information they would like to receive as well as what they thought their
parents and grandparents would like to know about the Svelvik CO2 Field Lab site in the case they were a
close neighbour.
Although the Norwegian case study was not designed to ask the students about their perspectives on
participatory monitoring approaches at this specific site location*, the outcomes of the Norwegian case study
do give insight in the risk perception of the school students regarding research activities at the Svelvik CO2
Field Lab site.
The outcomes of the Norwegian case study therefore mainly refer to values related to ‘environmental justice’
and ‘procedural justice’. The questionnaires did not cover aspects related to ‘distributive justice’.

Table 13

Analysis of values involved in the Norwegian use case

Values related
to:

Aspects related
to:

Occurrences in the use case

Distributive
justice

Accessibility

Not included in the case study research

Distribution of
costs and benefits

Not included in the case study research

Compensation

Not included in the case study research

Aesthetic quality

Not relevant for PM as the test facility is located inside the
premises of an active sand quarry.

Nuisance

Noise from testing activities at the Svelvik CO2 Field Lab site

Environmental
justice

Dust
Increased Traffic
Environmental
risks

The questionnaires asked in different ways about
environmental risks regarding the research activities at the
Svelvik CO2 Field Lab. Students were asked in a more
general way how they perceived the risks of the CO2
injection. And they were asked about the type of risks that
could occur as a consequence of the research activities at the
Svelvik CO2 Field Lab.
In a general way, they seem to have high trust in the involved
professionals and authorities (Figure 10).

Asking about specific environmental risks, they had some
concern about pollution in the ground and CO2 exhaust
(Figure 11). Notice that nuisance such as noise, dust and
increased traffic had a greater concern that the environmental
risks. However, when asked about information needs,
"Whether the activity involves risk to the local environment "
was stated as the most important information.
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Procedural
justice

Participation

The aspect of participation was researched by asking the
students about their information needs, as well as their
parents’ and grandparents’ information needs in case they
would be the closest neighbour to Svelvik CO2 Field Lab.
*Information about the research activities.
*Information about possible risks
*different preferences regarding type of media to spread
information.

Figure 9

Transparency

Not included in the case study research

Trust

One of the questions was related to trust in the site operators
and researchers involved in the monitoring test activities at
the Svelvik CO2 Field Lab site. The answers show that the
students trust the involved geo-energy experts as well as the
local decision-making authorities (Figure 10).

Response to the question: "One of the activities at Svelvik CO2 Field Lab is to inject CO2 into the
ground. How risky do you think this sounds?". Blue shows the average response from all three
schools, red from Strinda, green from Re and purple from Børresen (©SINTEF).
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Figure 10 Response to the question: "If you had been a neighbour to Svelvik CO2 Field Lab, which of these
factors would have been the most worrying one?" Several options were allowed to be selected. Blue shows
the average response from all three schools, red from Strinda, green from Re and purple from Børresen
(©SINTEF).

Analysis of the building blocks
As a consequence of the design of the Norwegian case study, the outcomes only give indications for what
should be monitored (see Figure 11) rather than how it should be monitored or who should do it.
It would have been interesting to have conversations with the students about the what – how – who of
monitoring programs for CO2 storage activities. An interesting additional question would have been what the
students would find important to monitor in case CO2 is injected at a site location close to their living area. And
also how these monitoring data could contribute to improve the safety of the CO2 storage activities and the
impacts on the environment. However, this requires much more interaction with the pupils/students than just
a short visit to the test site or a single lecture as part of a Geoscience school subject.

9.3

ANALYSIS OF THE USE CASE IN POLAND

The Polish use case is grounded in the assumption that “a successful participatory monitoring process would
not be possible without experts”. Therefore, their opinion on how to involve stakeholders is crucial. This use
case investigated experts’ opinions on the added value of involving citizens and local community members
and stakeholders in the monitoring of geo energy projects. This investigation is conducted through the Qmethodology in which participants are requested to rank statements that represent certain beliefs about the
involvement of citizens in monitoring activities. These statements were formulated based on a literature review
and a collection of expert opinions expressed in interviews, workshops and conferences. The appropriate
respondents for the Q sort were selected based on a list of geo energy experts who had some experience with
communicating their work to local community members and stakeholders. In the study 22 respondents were
included, divided into 3 categories: 1) geological researchers who conduct fieldwork, 2) public administration
representatives who conduct environmental impact assessment, 3) non-governmental organizations which
deal with geo-energy.
The report on the use case represents the respondents’ accounts of the statements put before them in the Qmethodology. As such, the applied Q-methodology and factor analysis explored the involvement of local
communities in monitoring from an expert’s perspective, with the observation in mind that monitoring usually
is an expert activity.
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In the Polish use case three different narratives about the relation between experts and local communities in
decision-making processes and PM were tested from an expert’s perspective. This was executed by factor
analysis, revealing an ambiguous and somewhat fuzzy picture of their experts’ attitudes towards local
communities’ involvement. The three types of perceptions can be acknowledged as types (or models) of
narratives that characterize the experts’ attitudes towards the involvement of local communities in monitoring
activities of geo energy projects.
•
•
•

Narrative 1 (F1): Expert-knowledge and expert-decision-making process as most important.
Narrative 2 (F2): Pro-partnership attitude, a co-productive relation between experts and local
communities.
Narrative 3 (F3): Pro-informative towards local communities, but with expert’s final say.

The factor analysis reveals the following insights. In general, values with regard to procedural justice,
especially the aspects of trust and participation, are highly agreed upon by the respondents. (See table A3-7
in Appendix A3 in which all statements have been ranked based on the outcomes of the Q-methodology)
However, the other aspect of procedural justice, that is, transparency, is less supported by the respondents,
as they largely disagreed on the statements referring to citizens’ science. The lack of knowledge about the
technical project among citizens is an important motivation for this.
However, the separate narratives show a diverse image concerning their relevance for the aspects of the three
value categories. This indicates that the beliefs of the experts differ when it comes to involving local
communities in decision-making about geo energy projects and their monitoring. In addition, if experts grant
local communities access to decision-making processes and monitoring activities, the level of participation
seems relatively low, moving only a few steps up on the ladder of citizen’s participation (Arnstein, 1969).
Because the Polish use case focuses on the relation between experts and local communities in monitoring
efforts, only procedural justice is a relevant value category. From the data in the use case report, some
illustrations of the narratives’ relevance for this value category and related aspects can be derived. These
illustrations indicate the rather ambiguous attitudes of experts with regard to the potential involvement of local
communities in monitoring efforts for geo energy projects. Not surprisingly, this tends to depend on the
narrative that experts (implicitly) feel most comfortable with.
With regard to the aspect of participation, experts acknowledge that a geo energy project can benefit from
public consultations. Still, at the same time, they feel that local communities’ involvement should only be
targeted on information and education.
The aspect of transparency equally reveals a more or less indifferent stance of experts towards the
involvement of local communities in monitoring activities, as each of the narratives provides little support for
or opposition to the idea that a PM-system should be an integrated part of the geo-energy project strategy.
Also, the support of experts for local communities’ possibility to choose what should be monitored, depends
largely on their narrative-in-use. Remarkably enough, in narrative F2 – co-productive relation between experts
and local communities – the attitude towards this idea is indifferent.
The experts’ attitudes towards the aspect of trust are also diverging. This is, of course, also related to the
reciprocal nature of the concept of trust, as it can be both the means and the end. The F2-narrative denies the
idea that lack of knowledge about technology limits/disqualifies the possibility for local communities to
participate in technological projects, indicating trust in their competencies to be involved in PM. An important
precondition seems to be the trust put in the investor as a basis for approval of the entire geo energy project
(also F2-narrative). However, in the F3-narrative – pro-informative towards local communities – trust in the
investors is not perceived as necessary with an experts’ final say.
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Analysis of the building blocks
Again, as the use case report mainly focuses on the relation between experts and local communities in
monitoring efforts, only the building block ‘who’ is relevant here. Each narrative represents a different
perspective on the ‘who’ question with regard to which actors should be involved in PM. This ranges from
‘experts only’ (F1), to ‘co-production between experts and local communities’ (F2), to the more common
approach of providing information to or educating local communities (F3). The ‘who’ question rather depends
on the narrative experts adhere to. Currently, experts have an important role in preparing, guiding and
evaluating geo energy projects. The opinions matter, and will influence the behavior of operators, investors
and legislators, and the course of action in these complicated projects. Therefore, their attitude towards the
involvement of local communities and to what extent is very essential. The rather ambiguous attitude of experts
towards an important value category as procedural justice is for the preparation, organization and facilitation
of geo-energy projects, might make the possibilities for local community members and stakeholders to
participate in monitoring activities rather random. The question arises whether this is acceptable with so many
important decisions and interests at stake, both for operators and legislators, as well as local community
members and stakeholders. The challenge here seems to ‘convince’ experts that is of societal importance to
open the black boxes that many geo energy projects still are at the moment.
Conclusion
The Polish use case deals with expert perspectives on and attitudes towards participation in monitoring for
geo energy projects. Until now, geo energy projects are largely developed in consortia of operators, investors,
governments (legislators) and experts. This approach can have considerable repercussions with regard to
local support and acceptance (Roovers & Duijn, 2021). Non-project stakeholders tend to perceive these
projects as black boxes to which they have no access nor influence. As stated earlier in this report, PM might
be a productive way to open these black boxes by allowing local stakeholders to participate in collecting,
reviewing and/or interpreting data about the project and its impact on the local environment. As such, experts
need to be willing to allow local community members and stakeholders access to the project’s monitoring
efforts because this might interfere with their designated role and position. Hence the relevance for exploring
their attitudes towards PM is significant because experts have an important role in conducting research for
operators, investors and legislators.
The Polish use case indicates that these attitudes are rather ambiguous and not particularly favourable.
Experts seem to adhere to their prominent role and position in conducting monitoring activities for geo energy
projects. But, in contrast, experts also seem to agree with the idea that local communities’ participation in
decision-making processes might help to build trust. This participation, however, needs to be limited to
providing information and educating local communities about geo energy projects. The question then remains
whether limited degrees of participation will contribute to reaching broader accepted decisions on geo energy
projects. Or might a deliberate choice for PM, supported and facilitated by experts, be a more societally sound
strategy?
9.4

ANALYSIS OF THE USE CASE IN THE UNITED KINGDOM

Based on the concept of value sensitive design, we have analyzed for the use case UK 1) the values that can
be identified in the exploration of the possibilities for PM at the three test facility locations, and 2) the so-called
building blocks for designing and implementing a PM-system.
In the UK use case report (Appendix 4) three attempts are discussed:
1. Vale of Pickering: an independent environmental baseline monitoring programme in an area with a
planning application to hydraulically fracture a shale gas well.
2. UKGEOS Cheshire Observatory: designed to look at the rock structure below Ince Marshes (North
West England) to explain how the underground environment changes over time. Since Spring 2020 a
shift in scope towards thermal geo energy research.
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3. UKGEOS Glasgow Observatory: looking at the movement of warm water through abandoned flooded
mine workings (Cuningar Loop Woodland Park) as a potential source of heat for homes and
businesses.
Each of the three projects includes baseline monitoring and opportunities for including societal aspects by
involving local stakeholders and communities. The project and permit aspects of monitoring are not (fully)
included in the cases because 1) at two sites they concern test facilities and locations, 2) suffered from a
change in policy with regard to hydraulic fracturing, and 3) COVID-19 prevented any involvement of ‘real’
actors and stakeholders, including operators and/or legislators.

Table 14

Analysis of values involved in the use case UK

Values
related to:

Aspects related
to:

Occurrences in the use case

Distributive
justice

Accessibility

No data found.

Distribution of
costs and benefits

-

Compensation

No data found 18.

Aesthetic quality

-

Progressive industrialization of area
Impact on habitats and wildlife

Nuisance

-

Noise from project construction and operation
Traffic movements
Noise from traffic

Environmental
risks

-

Air quality
Water quality, both ground and surface water, potential
pollution by fracking chemicals
Ground movement
Soil gas emissions
Plant survey (habitat/wildlife questions) to indicate leaks.

Environmental
justice

Procedural
justice

Participation

-

-

Impact on small communities
Complaints to police, arrests and incidents
Progressive industrialization of area
Impact on habitats and wildlife

Exploring stakeholder engagement: 1) consultations with
landowners, key stakeholders and local wildlife groups, 2)
involvement with regional stakeholders and 3)
engagement with the public in ‘Meet the BGS’ sessions
and 4) setting up Community Liaison Fora.
Improving levels of engagement with publicly funded geo
energy science.
Exploring if people wanted to be more involved in
monitoring, what else they would like to see monitored or
tell us what they think about low carbon energy? Data
collection through asking two questions: 1) What is the

Although a package of community benefits is provided when wells are fractured and gas produced, see section 7 of
https://www.gov.uk/government/publications/about-shale-gas-and-hydraulic-fracturing-fracking/developing-shale-oil-andgas-in-the-uk
18
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weather like at the park today (e.g. fine and dry, windy,
light/heavy rain, snow)? and 2) Is the ground at the park
waterlogged, snow-covered or dry?
Transparency

-

-

Trust

-

Exploring citizen science possibilities: 1) Collect
information on changes in ground conditions of the site
over time e.g. timestamped photos of standing water,
from recreational users of the area. 2) Involve the local
secondary school, asking them to plot and compare
existing time series data from UK Meteorological and Air
Monitoring Networks.
Exploring whether public attitudes and perceptions of geo
energy options align with the research agendas of the
Earth science community.
Exploring public perceptions and attitudes towards
underground energy technologies.
Evaluating the effectiveness of community-focused,
participatory workshops as an approach to engage the
public in energy-related debates and decision-making.

Analysis of the building blocks
In the following Section the three parts of the UK use case are analyzed based on the what, how and who
scheme, leading to an exploration of the (intended) interaction between scientists and local community
members and stakeholders on the added value and opportunities for PM.

Table 15

Vale of Pickering
Business as usual

Addition from PM perspective

Baseline (system
‘as is’) 19

Project

Permit

Societal aspects/ local community

WHAT

Water quality
(ground and
surface water),
seismicity, ground
motion, air quality
(including radon),
soil gas.

Costs; Gas
production

Well integrity
and site safety;
radioactive
sources;
groundwater
protection;
waste water;
emissions

Pollution of ground and surface 20
water from fracking chemicals,
Earthquakes, Noise, Increased
traffic, Impact on small communities,
Air quality and Progressive
industrialization of area.

HOW

Scientists,
independent of
monitoring by
industry or
regulators.

Pressure, leakoff and
formation
integrity tests;
cement bond

Local community set up Kirby
Misperton Monitoring Group
(KMMG). They monitored: 1. Noise
and traffic issues (not included in
independent monitoring); 2. air
quality and ground water sampling at

19
20

Before any hydraulic fracking or gas exploitation or production takes place.
The italics indicated prioritized areas.
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log; baseline
monitoring.

WHO

Table 16

BEIS 21 funding for
independent
research by BGS,
universities (York,
Manchester,
Bristol,
Birmingham),
Public Health
England.

Operator (Third
Energy)

Shale
Environmental
Regulator Group
(Environment
Agency, Oil and
Gas Authority,
Health and
Safety
Executive);
Minerals
Planning
Authority; BEIS;
Department of
Health; Office of
Nuclear
Regulation; Well
examiner.

Local stakeholders / community.

UKGEOS Cheshire Observatory
Business as usual
Baseline (system ‘as is’)

WHAT

additional locations; 3. complaints to
police, arrests and incidents. Some
farmers would not allow the KMMG
access to their land to collect water
samples from boreholes.
KMMG

Addition from PM perspective
Project

The role the subsurface has in
decarbonizing energy supply, the
potential risks and the
environmental regulation needed.

Permit

Societal aspects/ local community
Issues of greatest interest were 1)
ground movement, 2) water quality, 3)
air quality. Other issues were noise,
traffic and impacts on habitats and
wildlife.

Changes in underground
environment over time, including
tiny earthquakes, water movement,
chemical changes, physical and
biological properties.

Weather and ground conditions for
interpreting results from soil gas
monitoring.

After refocus towards geothermal:
Long-term effect of thermal
perturbations on aquifer properties
including chemistry, microbiology,
natural attenuation capacity and
groundwater flow regime.

21

UK Department of Business, Energy and Industrial Strategy.
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HOW

Seismic sensors, Water and rock
sampling. Initially to 1) build up an
accurate model of the geology
below, 2) understand the fault zone
in high levels of detail, 3) watch
how fluids flow across and through
the system, and 4) observe physical
stresses and strains within the
system.

Prior stakeholder engagement
included 1) consultations with
landowners, key stakeholders and
local wildlife groups, 2) involvement
with regional stakeholders and 3)
engagement with the public in ‘Meet
the BGS’ open drop in sessions in
community halls and 4) setting up a
UK Geoenergy Observatory Cheshire
Community Liaison Forum (CCLF).

After shift towards geothermal:
Borehole heat exchangers for
heating and cooling of the
subsurface, advanced sensors for
3D imaging of subsurface
processes in real time, and a
network of boreholes, for multilevel
groundwater monitoring and
hydraulic control.

WHO

22

Attend CCLF meeting to demonstrate
soil gas monitoring and offer
opportunity to get involved with
collecting weather and ground
conditions to assist in interpretation.
Remote citizen science possibilities
were explored: 1) Collect information
on changes in ground conditions of
the site over time e.g. photos of
standing water with dates, from
recreational users of the area. 2)
Involve the local secondary school,
asking them to plot and compare
existing time series weather and air
quality data (from Met Office and Air
Quality Networks), looking for
seasonal and diurnal patterns. Based
on this identify what might be of value
to monitor and select equipment
needed.3) Reconnect with participants
of prior surveys and others via the
CCLF to ascertain what they thought
were concerns and benefits. 4)
Formally respond to some of the
questions that were raised during the
planning application.5) Assess interest
in collecting data and monitoring
parameters. 6) Plant survey
(habitat/wildlife questions) as a way to
indicate leaks.
CCLF. Local community

UKGEOS team 22

https://ukgeos.ac.uk/observatories/cheshire
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Table 17

UKGEOS Glasgow Observatory
Business as usual
Baseline (system ‘as is’)

Addition from PM perspective
Project

Permit

Societal aspects/ local community

WHAT

Baseline data on soil and
surface water chemistry
and ground gases and
measurements of
groundwater temperature,
flow and chemistry.

No data available 23; see also ‘who’ category.

HOW

To produce 3D model of the
geology of the site, model
the underground systems
and calculate the potential
mine water geothermal
heat.
Observe how warm water
moves around the
abandoned mine workings
over time and monitor
changes in the chemistry,
and physical and
microbiological properties of
the environment just below
the surface.
Environmental baseline
monitoring, mine
characterization, sensor
testing and seismic
monitoring.
Continuous ground gas
monitoring. Interpretation of
geochemical monitoring
data such as ground gas
and water chemistry, is
improved by local
intelligence on weather
conditions, meteorological
data (including barometric
pressure) recorded with the
air, soil gas and
groundwater measurements
but also information on
ground saturation,
freeze/thaw, or the
presence of lying snow.

Prior to applying for the initial planning
permission, there was considerable
engagement with the local residents. A
Glasgow Community Liaison Forum (GCLF)
was established to engage with the local
community, including the owner of the
Cuningar Loop Woodland Park (Clyde
Gateway) and the site manager (Forestry and
Land Scotland) and other interested
participants.
Participatory workshops were held in Glasgow
area by the University of Stirling and the BGS
to evaluate the relationship between public
perception, engagement and attitudes towards
underground energy technologies. To actively
engage members of the public in discussions
around subsurface energy technologies and
the science undertaken by the UK Geoenergy
Observatories to investigate:
• Public perceptions and attitudes towards
underground energy technologies;
• Improving levels of engagement with publicly
funded geoenergy science;
• Establishing whether public attitudes and
perceptions of geoenergy options align with
the research agendas of the Earth science
community;
• Evaluating the effectiveness of communityfocused, participatory workshops as an
approach to engage the public in energyrelated debates and decision-making.
Investigated options for participation at site
level:

23 Due to the severe lockdown situation in Scotland it was not possible to ask local community members and
stakeholders what additional aspects they want to put up for monitoring.
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WHO

1.Re-engaging with the original participants of
Glasgow community engagement events via a
Community Liaison Forum meeting.
2.Re-establishing contact with the Glasgow
based University of Stirling/BGS workshop
community group participants to ascertain
views on geothermal energy, and the use of
the mining legacy of old, often well-connected,
workings that contain warm water as a
resource that could be exploited to provide
energy security and reduce energy costs.
3. Asking users of the Cuningar Loop
Woodland Park to provide information on
ground conditions and weather to aid in the
interpretation of the soil gas and water quality
data.
4. Engaging with local school to collect
weather data
5. Plant health and/or bird, insect and plant
surveys
GCLF, Landowner (Clyde Gateway), Site
manager (Land & Forestry Scotland), Local
community / other participants.

UKGEOS team 24

Glasgow based workshop participants
Users of the Cuningar Loop Woodland Park,
asked via a QR code (to avoid potential for
vandalism) posted on noticeboards asking two
questions and for any comments: 1) What is
the weather like at the park today (e.g. fine
and dry, windy, light/heavy rain, snow)?, and
2) Is the ground at the park waterlogged,
snow-covered or dry? It is also hoped to ask if
people want to be more involved in monitoring,
what else they would like to see monitored or
tell us what they think about low carbon
energy.

24

https://ukgeos.ac.uk/observatories/glasgow
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Concluding observations:
The participatory monitoring option in the Vale of Pickering was at a site where a shale gas operator was
applying for a permit to carry out hydraulic fracturing. Some monitoring of baseline conditions was being carried
out by both the operator and the regulators. In addition the UK Government (BEIS) was funding independent
monitoring, and additional monitoring was being done by the local community (KMMG). The possibility of
developing further interactions between the different ‘actors’ was stopped by the UK halting all ‘fracking’. The
other two attempts to involve local community members and stakeholders in the UK were limited to experts
(scientists) – citizens interactions, as both the UKGEOS locations were test sites for geo energy research.
“Interference” from project actors (operators, investors, contractors) and legislators (mainly governments or
formal supervisors) did not occur in these projects, although, previous public engagement events had at the
time that the planning applications were submitted. However, evidence shows that in the UK significant
attempts are made today to at least include the perspectives of local community members and stakeholders
in collecting monitoring data. Also, monitoring activities are being opened up for public involvement, leading to
additional knowledge and monitoring questions, based on local interests and concerns.
There is evidence of proactive behavior of local communities to organize monitoring themselves and/or
willingness to participate in the PM-process, prepared and organized by UKGEOS scientists.
Scientists actively explored the potential for useful citizens’ science at their test facility locations, e.g. by asking
the public for support in collecting data that are readily available to them, such as local weather and ground
conditions.
Additional aspects derived from the engagement of local community members and stakeholders, concerning
the potential impact of the intended activities at the geo energy test locations, relate to the quality of the local
living environment (such as local water and air quality, noise and nuisance from increased traffic).
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10 Overarching observations, lessons learned and
recommendations for participatory monitoring
In this concluding chapter we share our overarching observations from an action-researchers perspective, our
lessons learned for operationalizing the step-by-step approach for participatory monitoring as well as some
recommendations for future participatory monitoring activities.
10.1 OBSERVATIONS
Black boxes. The question whether participatory monitoring is acknowledged as ‘business as usual’, being
an integrated part of geo-energy project strategies, cannot be answered decisively in a positive way. PM is not
(yet) an integrated part of geo-energy projects’ strategies. Geo-energy projects are too often still organized as
‘black boxes’, only accessible to experts, operators, investors and legislators. However, there seem to be some
signs in the studied use cases that there is visible change towards a more participatory project development
approach, allowing local communities to see, follow and question what is going on in geo-energy projects.
Experts attitude towards local stakeholders. Experts have a central role to play in supporting operators,
investors and legislators with the preparation, development and exploitation of geo-energy projects. Their
attitudes towards involvement of local community members and stakeholders really matter when it comes to
making project monitoring a more participatory activity. The ambiguous attitudes of experts towards more local
community engagement in monitoring might be a serious hindrance for opening up ‘the black boxes’. To avoid
relying on formal preconditions only, by instigating that PM should legally enforced, more practical ways of
convincing experts to organize and/or support PM might be pursued. This could be reached by providing
educational and knowledge support and through more in-depth collaboration with social science professionals
who are skilled in communication and community engagement.
Well-capable. The use cases in the Netherlands, Norway and United Kingdom show that local community
members and stakeholders seem to be well-capable of organizing and/or willing to participate in monitoring
activities for geo-energy projects (including test facility locations). Their contribution to designing and executing
monitoring programs might not reach the in-depth technological level that experts will achieve, but nonetheless
leads to insightful information with regard to the project’s impact on the quality of the local living environment,
the distribution of costs and benefits and the quality of the decision-making process. Their capability and
willingness are largely based on concerns about the potential impacts of geo energy projects on the quality of
their local living environment. Community engagement gives insight in the societal requirements for
developing, implementing and deploying geo-energy projects.
Interdependencies. In turn, operators, investors and legislators are sometimes overwhelmed and/or caught
off guard by the self-organizing capacity and willingness for local communities’ engagement. They seem to
be incapable of productively using this engagement for exploring the degree of societal acceptance, nor for
identifying the preconditions for acquiring (more) acceptance for the intended project. This observation is
well-illustrated by Stewart and Lewis (2017) who claim that “… scientists' attention to technical accuracy and
their emphasis on professional consensus may do little to influence multiple publics whose worries instead
root into their sense of place, trust and governance, as well as equity and ethics.” Underestimating the
interdependency of community engagement at all stages of the project development project might lead to the
loss of trust between project initiators and the local community. Hence, it is important that engagement with
them and other interested local stakeholders occurs from the project initiation stage. This requires
multidisciplinary project teams and the involvement of social scientists to work alongside scientific, financial
and technical staff.
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10.2 LESSONS LEARNED ON APPLICABILITY PARTICIPATORY MONITORING APPROACH
Originally, the use cases on participatory monitoring were aimed at giving insight in the applicability of the
staged participatory monitoring approach as well as deriving insights on the added value of participatory
monitoring for improving the societal embeddedness of geo-energy projects. However, the impact of the
COVID-19 pandemic changed the original research plans and made it very challenging to get into contact with
local communities and project development teams. Although we weren’t able to apply the step-by-step PM
approach as planned, our research does provide lessons learned on how participatory monitoring could
contribute to better embedding geo-energy projects in their societal context.
For identifying practical recommendations for operationalizing the step-by-step approach to PM, we made a
distinction between project stakeholders (actors directly involved in the geo-energy project, such as operators,
investors, experts and legislators) and non-project stakeholders (local community, NGOs, local/regional
government).
Step 1. Purposes for participatory monitoring
•

•
•
•

Get insight in the local context in which the project will be implemented. What is the area used for?
Historical context? Cultural background? Other industrial activities and/or large scale infrastructures
(energy supply, highways, railways, etc.)?
Identify the values that the intended geo-energy project will represent as well as values that might be put
at risk by the intended project.
Map these values for the stages of the project development process, for its exploitation and future
abandonment.
Decide how participatory monitoring could contribute to reaching or protecting the identified values.

Step 2. Stakeholder identification – force field analysis
•
•
•
•
•

Identify the interests and related stakeholders that might be affected by the intended geo-energy project
as a basis for drafting a monitoring system.
Explore the (societal) values that are of the identified stakeholders.
Translate these values and interests in a ‘what’, ‘how’ and ‘who’ structure for monitoring.
Explore ways to balance all identified values over time and for project- and non-project stakeholders.
Decide on the design of the monitoring system as well as on its organization and implementation.

Step 3. Exploring main interests and concerns through the perspective of key stakeholders
•
•
•
•

Start a dialogue with key stakeholders, project- and non-project stakeholders, on what they think the impact
of the intended geo-energy project might be (both positive and negative; wishes and concerns).
Facilitate the dialogue between project- and non-project stakeholders on how to seize positive impacts
and how to mitigate negative impacts.
Use the to be mitigated impacts as a basis for a broader monitoring approach that goes beyond ‘standard’
project and permit related monitoring.
Jointly explore ways to balance the ‘values at risk’ over time and for project- and non-project stakeholders.
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Step 4. Exploring in what phase of the design and implementation of the participatory monitoring
program stakeholders could play a role.
•

•
•

Based on the outcomes of step 2 (stakeholders and their interests) and step 3 (mitigation strategy of
potential negative impacts), start a dialogue with non-project stakeholders on their willingness to
participate in (setting up) monitoring activities. What would they like to be monitored (what type of issues)
and how? In what stage of the monitoring program would they like to be involved themselves? And/or who
would they want to execute the monitoring activities (collecting and interpreting monitoring data)?
Communicate the outcomes with the project stakeholders and explore ways to productively include nonproject stakeholders in the monitoring activities.
Explore practical approaches to implement non-project stakeholder monitoring activities, e.g. type of
technologies, ways of data collection, monitoring instructions and training, etc.

Step 5. Exploring what their role would be (could be different in different phases).
•
•
•

Based on outcomes of step 4, a comprehensive monitoring plan is drafted for identifying and distributing
the roles project- and non-project stakeholders will play in the monitoring activities.
Identification of the potential interplay between project and non-project stakeholders in setting up and
executing monitoring activities, e.g. a coproduction between experts and citizens.
Exploration of the means / resources that non-project stakeholders need to perform their desired role(s) in
monitoring.

Step 6. Including/adapting stakeholder interests into local design monitoring program
•
•

•

A comprehensive design of the monitoring program is drafted, communicated and sanctioned (ratified) by
all stakeholders – project and non-project - involved.
This design includes a procedure to transparently collect, interpret, discuss and communicate the
outcomes of the monitoring activities, e.g. through an annual monitoring meeting that is open to all
stakeholders; it might even be considered to invite the press.
This design also includes procedures for 1) dealing with differences of opinions between stakeholders
involved, 2) acquiring independent knowledge or second opinions to decide on the interpretation of
ambiguous data, and 3) legal action if stakeholders do not reach agreement on the interpretation of the
monitoring outcomes (arbitrage, settlement).

10.3 RECOMMENDATIONS
Multidisciplinary project teams. In order to bridge the different perspectives on the value of community
engagement for better embedding geo-energy projects in their societal context, it is required to work with
multidisciplinary project teams in which experts with different technical, financial and social backgrounds
collaborate in defining and executing an appropriate project development strategy.
Start engagement at early stage. In connection to the insights gained through the SECURe fact-finding
efforts in the United States and Australia, it takes some considerable time prior to drilling to successfully
engage the local community (in both context up to at least a whole year). Starting with participatory
monitoring at the very last minute when many decision already have been made, inevitably generate
resentment among local stakeholders, instead of (local) support or at least some degree of understanding
the necessity of the intended geo-energy projects. It seems that PM would be most successful in helping
establish baselines and will be difficult to mobilize later on. This is especially true retroactively. In the Svelvik
CO2 Field Lab use case (NO), the local population was mobilized prior to the project opening, and probably
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this explains somewhat the good scores the project has when it comes to understanding and acceptance
now.
Accessibility and transparency. In the application of many contested technologies or projects, lack of
transparency tends to increase the degree of opposition and resentment. Treating non-project actors - such
as local communities, local stakeholders, such as NGOs and local governments - as incapable or even
‘annoying’, will inevitably empower these local actors to apply their opposing power for stopping and
frustrating the project initiative. Acknowledging non-project actors as vital for the project’s successful
development and exploitation is a first step towards distributive and procedural justice. Inform them in a
transparent way, organize dialogues based on equality and take their interests and concerns seriously, and
jointly explore how they could play a role in the project’s monitoring efforts.
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Public introduction
Subsurface Evaluation of CCS and Unconventional Risks (SECURe) is gathering unbiased,
impartial scientific evidence for risk mitigation and monitoring for environmental protection to
underpin subsurface geoenergy development. The main outputs of SECURe comprise
recommendations for best practice for unconventional hydrocarbon production and geological
CO2 storage. The project is funded from June 2018–May 2021.
The project is developing monitoring and mitigation strategies for the full geoenergy project
lifecycle; by assessing plausible hazards and monitoring associated environmental risks. This is
achieved through a program of experimental research and advanced technology development that
includes demonstration at commercial and research facilities to formulate best practice. We will
meet stakeholder needs; from the design of monitoring and mitigation strategies relevant to
operators and regulators, to developing communication strategies to provide a greater level of
understanding of the potential impacts.
The SECURe partnership comprises major research and commercial organisations from countries
that host shale gas and CCS industries at different stages of operation (from permitted to closed).
We are forming a durable international partnership with non-European groups; providing
international access to study sites, creating links between projects and increasing our collective
capability through exchange of scientific staff.

Executive summary
This Appendix presents the approach and outcomes of the use case on participatory monitoring
in the Netherlands, as part of the task 6.3 research and deliverable D6.6 of the SECURe project.
The insights from this use case have been combined with the outcomes of use cases in Norway,
Poland and the United Kingdom. Overarching conclusions are presented in the main report D6.6
“Improving the societal embeddedness of geo-energy projects: added value of a participatory
monitoring approach”.
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Summary
RESEARCH
This report presents the outcomes of applying this participatory monitoring approach to a Dutch use case –
the development of a geothermal energy project in the Utrecht area. In this use case we identified so-called
societal values which play a role in developing this geothermal energy project through the perspective of
different local stakeholders and explored how these societal values could become part of a monitoring strategy.
From this view on monitoring and the importance of societal values for designing monitoring programs, we
formulated the following research question: Which societal values are relevant in the development and
implementation of Dutch geothermal energy projects, and how could these values be included in the project
monitoring? To answer this question, we conducted a qualitative case study with a combination of desk study,
interviews and observations.
CASE PROJECT LEAN
In 2017, knowledge institutes, companies related to geothermal energy and (national, regional, local)
governments find each other in the idea to explore the possibilities of geothermal energy in the province
Utrecht, central in the Netherlands. They mobilize several grants for realizing two projects: the project LEAN
for geothermal energy and the project GOUD for ultra-deep geothermal energy. Both projects are framed as
research projects but also include the realization and exploitation of geothermal energy. For realizing these
projects, the project organization Warmtebron Utrecht (WBU) is established, which is a collaboration of
knowledge institutes, energy companies and engineering companies.
The first step in project LEAN was the application for the exploration license, which was granted in 2019. Within
the large area which is mentioned in the exploration license, the geothermal potential is further studied.
Especially the area around Nieuwegein, a small city south of the large city Utrecht, seems to have potential.
End 2019 and begin 2020, the project team informed the stakeholders in Nieuwegein about LEAN and during
the information meetings it became clear that support for the project could not be taken for granted. During the
meetings more and more questions are asked by stakeholders about the project, for instance about nuisance,
the risks of drilling (seismicity, damage to houses, quality of drinking water) and the choice of the location. The
local residents felt taken by surprise about the project and asked why they were not involved earlier. The
increasing resistance resulted in three actions. An independent advisory organization was established, the
local government got involved and the inhabitants organized themselves in an action committee.
In the first half of 2020, the focus is on a feasibility study. In this study the feasibility of different locations was
evaluated as an important next step in the process together with the local stakeholders (the local government
and residents). However, the feasibility study was executed in a rather technical process and local
stakeholders were hardly involved. July 2020, the feasibility study LEAN was presented by WBU. The analysis
of the geothermal potential of 20 locations in province Utrecht leads to a selection of 5 locations in Nieuwegein
and Utrecht. However, in the ongoing project development process it seemed already clear that the locations
in Nieuwegein were preferred. The action committee had fundamental questions about the feasibility study
and started a petition against project LEAN. The municipality started with developing an assessment
framework. In several online meetings, they informed the inhabitants about the project and discussed with
them the local assessment framework. In the meanwhile, WBU communicated their preferred location (called
Hoek Zuidstede). Owner of this location is the municipality. WBU thus not only had to deal with the municipality
for consent on the project, but also had to negotiate on using the location.
The delay in the project planning due to additional communication with the local government and community,
became increasingly problematic for WBU because of the strict deadlines of the grants. In February 2020,
WBU had agreed to take more time to study potential locations, but now they had urged the local government
to reach a final decision making on (use of) the preferred location. The municipality first wants to decide on the
local assessment framework. However, the city council unanimously withdraw the framework. At this moment,
it is unclear whether final decision main (foreseen in April 2021) is possible.
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VALUE ANALYSIS
In the documents and interviews, various values are mentioned. These values are relevant for monitoring.
Therefore, we analyse in this section the values in the project LEAN. We distinguish between environmental
values, distributive values, and procedural values. The value analysis is summarized in the table below.
Environmental

Subcategorie

Values

Safety

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Environment
Distributive

Equality
Financial

Procedural

Participation

Process
Quality of the process

Interfaces

Proceduralenvironmental
Proceduraldistributive
Environmentaldistributive

•
•
•
•

Personal safety
Safe buildings
Clean water
High-standard environment
Natural environment
Sustainability
Equality of regions
Balance of interests
Financial return
Compensation
Dialogue
Support
Inclusiveness
Representativeness
Collaboration
Progress
Trust
Transparancy
Objectivity
Early involvement
The contents of studies, assessment frameworks and contracts could
contribute to the (quality of the) process and the participation
The subsurface is unknown which make trust more difficult to achieve
Process in which the advantages and disadvantages of the project
are discussed and balanced
Involvement of all relevant stakeholders in the process
Insight in the environmental risks in relation to the procedures for
compensation

PARTICIPATIVE MONITORING
Monitoring of project LEAN is not part of the collaboration between WBU, governments and stakeholders.
Monitoring gets attention as part of the preparation of permits. The permits are only given as WBU has
monitoring plans, for instance on seismic activity, vibration, water, flora and fauna. The only monitoring besides
the legal requirements is on the balance between costs and benefits, and herewith the expected financial
return. Herewith the monitoring is focused on environmental values and one specific distributive value. At this
moment, there are no plans for monitoring of procedural values and the other distributive values. However,
this is not an informed and deliberated choice; people involved just did not think about monitoring this kind of
values. This is also part of strong focus on technical and financial issues.
However, while exchanging the options for and added value of a participatory monitoring approach as part of
the participation process for project LEAN, some members of the project team observed possibilities to use
the participative monitoring approach as a vehicle to better connect different values among project team and
local citizens. For example, the team of project LEAN set up several working groups around different societal
issues that have been raised by local stakeholders. One of these working groups, in which citizens and project
partners participate is about safety risks and (financial) compensation. Monitoring of possible damage to
buildings, as a consequence of drilling activities and extraction of geothermal heat (concern of local
community), is part of the discussions in the working group.
REFLECTIONS
In this case report, we described the geothermal energy project LEAN, analysed the societal values and the
possibilities of participatory monitoring. The results lead to three reflections.
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Firstly, in the project LEAN there was a strong technical and financial focus. Consequently, the logic of project
management – with a strong focus on the technical solution, a strict planning and budget control, and clear
decision-making steps and structures – was very strong. This logic is very different from process management,
in which solutions are developed in interactive processes with stakeholders, and in which interaction with the
environment is inseparable part of planning and decision-making (Teisman et al. 2009). Participative
monitoring fits in the logic of process management, in which stakeholder interaction is part of the process and
thus also part of monitoring.
Secondly, we found that the debate is most of the time not about the values, but about the norms and thus on
the impact of project LEAN on the values. This corresponds with other studies (e.g. Dignum et al. 2016). It is
striking that the local government was a long time absent in the process. In discussing values and norms with
stakeholders, a clear position of the local government is crucial (Winters et.al. 2020). In this case it was a for
a long time unclear whether the municipality was a representative of the local values, a collaborative partner,
or a ‘wait-and-see’ stakeholder. A clearer position, helps to organize the interactive process between the
project organization, government(s), and stakeholders.
Finally, during the project we brought in the perspective of participative monitoring. This was a new perspective
for many professionals involved. No participation in monitoring is not a deliberated choice, but people involved
just did not think about monitoring this kind of values. Bringing in this perspective, leads to new ideas which
could help to embed the project in its societal context.
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1 Introduction
The energy transition from carbon-driven energy supply to carbon-free or carbon-low energy supply (and
therefore carbon-low society) is just underway. The gap between carbon-high and carbon-free (-low) societies
cannot be bridged overnight. Societies need time to scale renewables up, and/or to develop and apply new
technologies, such as hydrogen. CCS and shale gas can buy us time. By taking CO2 from the atmosphere
and store it, and by swapping carbon-high fossil fuels such as coal and oil for carbon-lower fuels like (shale)
gas. Therefore, it is wise and ethically sound to invest EU-money in knowledge and technologies that enable
us to bridge the gap by helping projects to forecast, monitor, mitigate and reduce any potential associated
risks. The SECURe project helps to forecast, monitor, mitigate and reduce these risks. And supports the
participation of all relevant stakeholders in designing and developing monitoring networks, which provide data
that are both of scientific and industrial interest and reflect societal questions, needs and concerns regarding
CCS and shale gas.
One of the main uneasy aspects of CCS and shale gas is that activities will take place at great depths in the
subsurface and that their scope of action and their impact on the environment and/or humans cannot be
touched or witnessed. All that is known now about these subsurface activities is ‘mediated’ by models,
equations, indicators and meters like plots of seismic investigations and models of reservoirs. And this
knowledge has a highly heuristic character. Intensifying monitoring networks, further improvement of
monitoring tools and data analysis helps us gain more knowledge about the characteristics of and a better
understanding of the mechanisms within the deeper subsurface. Improved monitoring of mining activities not
only support scientific research and industrial initiatives, it could also contribute to making CO2 storage and
shale gas production activities more ‘visible’ to non-experts. Developing innovative monitoring tools and
participative monitoring methods can support the understanding of the subsurface by non-expert stakeholders
and give them more insight in the impact of the activities on the (built) environment and in the way potential
risks are being managed.
1.1

PARTICIPATIVE MONITORING AND VALUES

Creating acceptability from society for new innovative mining activities starts with researching not only the
technical aspects of the technology, but also the social aspects. Developing a strategy for participatory
monitoring could be part of the overall project strategy that follows from both technical and social feasibility
studies. In the SECURe project an approach for developing participatory monitoring systems has been
developed (Puts et.al. 2019). This report presents the outcomes of applying this participatory monitoring
approach to a Dutch use case – the development of a geothermal energy project in the Utrecht area. In this
use case we identified so-called societal values which play a role in developing this geothermal energy project
through the perspective of different local stakeholders and explored how these societal values could become
part of a monitoring strategy (see this report, D6.3).
1.2

SELECTION DUTCH CASE STUDY

In the time the SECURe project was designed there were no actual CCS or shale gas developments in the
Netherlands. There is a political ban on shale gas activities in the Netherlands. And CCS can only be developed
offshore. While starting with the research on participatory monitoring as part of WP6 in the SECURe project,
industries were taking first steps for developing a new offshore CCS initiative in the Port of Rotterdam: the
Porthos project. As this was the only CCS initiatives in the Netherlands for years, many research teams were
inviting the Porthos team for collaboration in research programs. Parallel to this, we observed that geothermal
energy projects in the Netherlands were facing similar questions and concerns from local communities
regarding safety aspects as other mining activities in the subsurface. This made us decide to connect to an
actual geothermal energy project in the Utrecht area in which we could also research how participatory
monitoring could contribute to better embed geothermal energy in its societal context: the geothermal energy
project LEAN Nieuwegein (from here ‘project LEAN’). We connected to this project in an early stage of project
development when communication towards the local community was about to start.
We aimed at using this project as ‘real life case’ to test various steps of the generic framework for participatory
monitoring as introduced in deliverable D6.2 of the SECURe project (Puts et. al. (2019) Together with the
project LEAN team we aim at developing and designing a participatory monitoring program that will, next to
the formal, standard geologic and environmental requirements (indicators), also include relevant societal
values, brought in by local stakeholders. In close cooperation with the project LEAN team, we agreed that the
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collaboration would focus on identifying societal values which are of importance for developing and
implementing the LEAN Nieuwegein project. We – deliberately – did not work towards the actual application
of a participatory monitoring approach as part of the project LEAN, because we didn’t want to interfere with
the well-thought through project development process. The cooperation between the SECURe (WP6.3) and
project LEAN hinges on the use of the actual insights that LEAN already delivers for the objectives of SECURe
– the analysis and design of an inclusive participatory monitoring program – without disturbing the LEANproject itself. In turn, the project LEAN team can decide whether they want to use the results of the SECURe
research efforts for their further project development. As such the efforts of TNO and EUR are framed as
‘research’ that takes place ‘at a distance’ of the project LEAN.
1.3

RESEARCH QUESTION AND CASE STUDY METHODS

From this view on monitoring and the importance of societal values for designing monitoring programs, we
formulated the following research question: Which societal values are relevant in the development and
implementation of the studied geothermal energy project, and how could these values be included in
the project monitoring?
For an inclusive monitoring program that brings as much values as possible to the forefront, we have made a
distinction in 1) baseline values, 2) project values, 3) permit values, and 4) societal values. The collection of
data for the latter category of values is the challenge for data collection, as the former three are more or less
‘business as usual’ for geo-energy project developers, operators, legislators and other professional
stakeholders, such as researchers.
To answer this question, we conducted a qualitative case study with a combination of desk study, interviews
and observations (see details per step in table 1). Firstly, we analyzed public documents on the project LEAN.
These include documents from the project team and from governments, meeting reports, letters from the
citizen committee as well as advisory reports from an independent information and advisory body for
geothermal energy developments. In the desk study, we paid specific attention to the activities and events
during the process, and how these might relate to monitoring. Secondly, 7 interviews were held with key
stakeholders in the project LEAN. In the interviews we focused on respondents’ experience of the process, the
societal values which are important for them and the way monitoring might become part of the local process.
Finally, we aimed to observe several public information hearings for local citizens. We were able to attend and
observe only one ‘live’ meeting; due to the Corona pandemic, several other meetings were cancelled.
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Tabel A1-1 Activities, methods and results
Date

Activity

Method

Collected data/results

22-11-2019

First meeting with the project LEAN
director to explore potential cooperation
between LEAN and SECURe

Meeting

Information about the LEAN-project
development process, the key
stakeholders, the challenges and
the potential for cooperation

January February
2020

Document analysis of project
description and LEAN-website

Desk research

Project description, first idea of
stakeholders involved

20-01-2020

Information evening in the local
community center. Presentation of the
project LEAN plan by the project
organizations and their (scientific)
advisors.

Participatory
observation

Initial inventory of values of local
residents (concerns, questions,
wishes)

13-03-2020

Telco with the project director about
progress of LEAN and the availability of
data about the interaction process with
the local residents and other
stakeholders

Teleconference

April 2020

Composing an information memo on the
purpose and aim of collaboration
between SEUCRe and project LEAN, to
be used for inviting stakeholders
involved

September –
December
2020

Document analysis of the documents
published since January 2020

Desk research

Project description

September –
December
2020

Collecting additional data at
stakeholders on their values and on
(participative) monitoring

In-depth (online)
interviews

Additional and ‘conclusive’
representation of societal values at
stake. Identifying wishes and ideas
to proactively contribute to the PMprogram itself.

December
2020

Analysis of the collected data

Analysis

Identifying societal values at stake.

December
2020 –
February
2021

Translating the collected data about
values at stake into a design for
participatory monitoring program for
LEAN. Identifying possibilities for local
residents and other stakeholders to
proactively contribute to the PMprogram

Design
workshop(s) with
TNO and EUR
researchers

Provisional design of PM-program

March 2021

Collecting feedback of the project LEAN
team on the provisional design of the
PM program

Reflection session

Practical, professional reflection on
our (provisional) results

March 2021

Final design of PM-program for project
LEAN

------

Reporting outcomes Dutch case
study.

Information memo

This data collection process plan indicates that the participatory aspect of designing a monitoring program
concerns 1) the inclusion of questions, concerns and interests of local residents and other stakeholders, and
2) the exploration of possibilities of local residents and stakeholders to proactively contribute to the monitoring
program itself (think of sensors in their own house or in community centers, or the co-interpretation of
monitoring data).
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Impact of COVID19 on the case study research
Due to the COVID19-pandemic and the lockdown measures of the Dutch government it became challenging to keep
the connection towards the project LEAN team. During the first lockdown in Spring 2020 we lost contact to the project
director. It took until Autumn 2020 before we could reconnect and got access to other local stakeholders involved in
the project LEAN. Furthermore, the original plan for data collection, identification of societal values, and exploring how
these values could become part of monitoring programs also included reflection sessions among SECURe researchers
and stakeholders of the project LEAN. These face-to-face meetings could not be organized due to the lockdown
measures. As an alternative we asked a few key players in the project LEAN to review the case study report.

1.4

FURTHER READING

In this case study report, we present our findings. In section 2 we describe the case ‘project LEAN’ in
Nieuwegein. This description is separated in several rounds in time. In the next sections, we analyze the values
which we found in the interviews, observation and documents (section 3), and analyze the project monitoring
and the way values are included (section 4). In the last section we reflect on the results.
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2 Case description
2.1

ROUND I – MOBILIZING PARTNERS AND FINANCE FOR GEOTHERMAL ENERGY IN PROVINCE
UTRECHT

In 2017, knowledge institutes, companies related to geothermal energy and (national, regional, local)
governments find each other in the idea to explore the possibilities of geothermal energy in the province
Utrecht, central in the Netherlands. They mobilize several grants for realizing two projects: the project LEAN
for geothermal energy and the project GOUD for ultra-deep geothermal energy. Both projects are framed as
research projects but also include the realization and exploitation of geothermal energy. For realizing these
projects, the project organization Warmtebron Utrecht (WBU) is established, which is a collaboration of
knowledge institutes, energy companies and engineering companies.
The first step in project LEAN was the application for the exploration license. This license contains the permit
to explore for geothermal energy (deep and ultra-deep) in a large area in the province Utrecht. During this
process, the focus was on technical studies and location studies. On 29 October 2019, the exploration license
was granted.
2.2

ROUND II – SELECTING A LOCATION FOR GEOTHERMAL ENERGY

Within the large area which is mentioned in the exploration license, the geothermal potential is further studied.
Especially the area around Nieuwegein, a small city south of the large city Utrecht, seems to have potential. It
has potential for geothermal energy and the energy could be used in the district heating which already functions
in this city. End 2019 and begin 2020, the project team informed the stakeholders in Nieuwegein about LEAN
and during the information meetings it became clear that support for the project could not be taken for granted.
During the meetings more and more questions are asked by stakeholders about the project, for instance about
nuisance, the risks of drilling (seismicity, damage to houses, quality of drinking water) and the choice of the
location. The local residents felt taken by surprise about the project and asked why they were not involved
earlier.
The increasing resistance resulted in three actions. Firstly, an independent organization (ICO Aardwarmte)
was established, aimed at sharing independent information on geothermal energy and advising all
stakeholders about the process. Secondly, the local government got involved. They also were surprised by the
initiative for the project LEAN and asked to put the process ‘on hold’ to give them the opportunity to become
better involved. The municipality appointed a process manager to improve the representation of the local
government and its inhabitants in the project. Thirdly, the inhabitants organized themselves in an action
committee (BAN, in Dutch ‘Bewoners Aardwarmte Nieuwegein’, English translation ‘Residents Geothermal
Heat Nieuwegein’), with the aim to share information among inhabitants and to represent the inhabitants in the
project.
In the first half of 2020, the focus is on a feasibility study. In this study the feasibility of different locations was
evaluated as an important next step in the process together with the local stakeholders (the local government
and residents). However, the feasibility study was executed in a rather technical process and local
stakeholders were hardly involved. The independent organization ICO Aardwarmte was critical on this process
and concluded that it seems that the location was already determined, and participation was limited to inform
and convince people: “In this way, the public debate is undermined and trust in the project from especially
citizens is damaged” (ICO Aardwarmte, 2020b, p. 2).
In July 2020, the feasibility study LEAN was presented by WBU. The analysis of the geothermal potential of
20 locations in province Utrecht leads to a selection of 5 locations in Nieuwegein and Utrecht. However, in the
ongoing project development process it seemed already clear that the locations in Nieuwegein were preferred.
At the same time, the municipality carried out a study to the perceptions of citizens on geothermal energy.
Many inhabitants of Nieuwegein are familiar with geothermal energy (90%) and a majority also knows that the
potential of geothermal energy in Nieuwegein is explored (64%). Residents were also questioned about their
involvement and a majority (66%) wants to be involved early in the process, before a location is selected
(Citisens, 2020).
The action committee had fundamental questions about the feasibility study and started a petition against
project LEAN. Municipality Nieuwegein and the committee discussed about the feasibility study and the
municipality asked the independent organization ICO Aardwarmte how to deal with it. Its advice was to develop
an assessment framework in which local interests are emphasized and operationalized. This framework can
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be used to assess the location which WBU would propose. The municipality started with developing an
assessment framework. In several online meetings, they informed the inhabitants about the project and
discussed with them the local assessment framework. In the meanwhile, WBU communicated their preferred
location (called Hoek Zuidstede). Owner of this location is the municipality. WBU thus not only had to deal with
the municipality for consent on the project, but also had to negotiate on using the location.
The delay in the project planning due to additional communication with the local government and community,
became increasingly problematic for WBU because of the strict deadlines of the grants. In February 2020,
WBU had agreed to take more time to study potential locations, but now they had urged the local government
to reach a final decision making on (use of) the preferred location before February 2021. However, the
municipality maintains its own planning that has two steps. First a decision on the assessment framework
(January) and second, a decision on whether or not the project LEAN will be supported, including the preferred
location (April). In January 2021, the assessment framework was discussed in the city council. The framework
consists of a wide range of criteria, including the responsible actor and relevant (legal) procedures. However,
the city council did not agree with the assessment framework. An amendment was unanimously adopted to
withdrawn the framework. In the amendment a list of criteria is presented, which is almost the same list of
criteria of the proposed framework, however without the operationalization of the criteria. The councilor is
asked to operationalize these criteria in a new assessment framework and the council will decide again on that
new framework.
2.3

LOOKING FORWARD

Final decision making on the location of project LEAN is foreseen in April 2021. If the decision supports the
development of the geothermal project at the location preferred by WBU, further studies will be conducted for
acquiring the necessary permits and for organizing (more) active involvement of local stakeholders.
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3 Value analysis
In the documents and interviews, various values are mentioned. These values are relevant for monitoring.
Therefore, we analyse in this section the values in the project LEAN. We distinguish between environmental
values, distributive values, and procedural values (see figure 1):
Distributive values: how are costs and benefits of the project distributed among different stakeholders?
Procedural values: are all stakeholders well- and equally informed? Is the decision-making process
fair and transparent?
• Environmental values: are all the stakeholders recognized and their perspectives respected? In what
way are the environments people live in impacted? Who is responsible for the risks?
For further reading, see the theoretical framework for participatory monitoring in chapter 2 in the main report
D6.6).
•
•

Figure 1

3.1

Overview of values and indicators, derived from literature review, which form a basis for
identifying which values are at stake in the project LEAN Nieuwegein

ENVIRONMENTAL VALUES

The environmental values around the project LEAN were mentioned in the negative sense, like no hinder or
no risks of seismic activity. For this analysis, we translated the norms mentioned by the respondents into
values. The environmental values around the project LEAN could be divided in two categories: safety and
environment (see table 2).
Regarding safety, both personal safety and safe buildings are mentioned especially related to vibrations or
induced seismic activity caused by drilling or fracking. The other value is clean water, which relates to the risk
of pollution of ground water and drinking water. These values are important for all actors involved, for citizens
and governments as well as WBU. However, the impact of the project LEAN on these values is discussed. For
instance, citizens stated that they anticipate that risks of seismic activity are not impossible, while WBU replied
by describing these risks as minimal. This corresponds with other studies, in which is concluded that the debate
is most of the time not about the values but about the norms (Dignum et al. 2016).
The other values are related to environmental conditions in general. Citizens appreciate their local living
environment and are afraid the project will lead to nuisance, for instance by noise, light, or traffic. The natural
environment is also mentioned, especially since the preferred location is close to a park. Finally, sustainability
is a relevant value especially for the governments involved. They strive for a more sustainable district heating
and the project LEAN contributes to this.
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Table A1-2 Environmental values in project LEAN
Environmental values
Safety

Personal safety
Safe buildings
Clean water

Environment

High-standard environment
Natural environment
Sustainability

3.2

DISTRIBUTIVE VALUES

In the interviews and documents, several distributive values could be distinguished (see table 3). The equality
of regions is a value which is highlighted by citizens. To realize the sustainability goals, several plans with wind
turbines and solar parks are located close to the city of Nieuwegein. This leads to questions why Nieuwegein
is again selected as location for a sustainability project, instead of other areas. Next to this, it is observed by
local residents that Nieuwegein is already overburdened with other infrastructures, such as three highways,
railway tracks and power plants. Another value related to equality, is the balance of interests. Many actors
involved describe the project LEAN as a project with a focus on technical and financial issues, and attention
to societal issues arises only from 2020. Especially the independent organization ICO Aardwarmte and citizens
ask for a balance of interests, in which societal interests are weighted equally.
Next, several financial values were mentioned. For WBU the financial return of the project is most important.
The requests for additional studies, technical complexity and delay, lead to worries about the project costs.
Citizens are concerned about the compensation for possible damage to their properties. In another case in the
Netherlands (gas exploitation in Groningen), the compensation was difficult and many citizens still wait for
compensation. Citizens demand guarantees for an effective and trustworthy compensation procedure, but
WBU waits for the national government to decide on new compensation procedures for mining in general. This
is further complicated because WBU is a small organization with limited financial resources, also in case of
damage and compensation.
Table A1-3 Distributive values in project LEAN
Distributive values
Equality

Equality of regions
Balance of interests

Financial

Financial return
Compensation

3.3

PROCEDURAL VALUES

A variety of procedural values is mentioned (see table 4). Trust is mentioned most in the interviews. All
respondents recognize the distrust among the stakeholders, local government and WBU. Related to trust also
other values are mentioned, like the transparency and objectivity of information, and early involvement. With
regard to the last, local residents and local government feel they were involved too late in the process and are
afraid all decisions were already taken.
In all interviews and documents, the need for participation is underlined. However, the way participation must
be organized, differs. Some (especially citizens, ICO Aardwarmte, some civil servants) expect a dialogue in
which information is shared and stakeholders can influence decision-making. For others, getting support is the
main driver for the participation process. Another tension is between the values inclusiveness and
representativeness. Since Autumn 2020, much more effort is put into the participation process. However, in
the participatory process (e.g. information meetings with local residents), the question is raised whether the
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attending inhabitants represent the public opinion of all local stakeholders. These are different values
(inclusiveness, representativeness) which became evident in the participation process, without making them
explicit in the choices about the organization of the process.
Finally, two different procedural values were mentioned with regard to the process. First, collaboration is of
importance. After a first round in which the collaboration was limited to some actors, the process is broadened
to the local government, citizens and local organizations. Although the process is much more open than at its
start, it is still dominated by distrust without to WBU’s intentions and competencies (see part on the value trust).
This is partly induced by the observation that for WBU progress is very important; although WBU values
broader collaboration, this might also lead to additional delay. The grants for realizing the project have strict
deadlines. WBU attempts to convince the others of this value, but others like ICO Aardwarmte and the local
government favor the quality of the process instead of progress. Here, we see incongruence in the procedural
values at hand.
Table A1-4 Procedural values in project LEAN

Procedural values
Participation

Dialogue
Support
Inclusiveness
Representativeness

Process

Collaboration
Progress

Quality of the process

Trust
Transparency
Objectivity
Early involvement

3.4

INTERFACES BETWEEN VALUE CATEGORIES

The value categories also influence each other. In the interviews and documents, we found five specific ways
the values influence each other (see table 5). Firstly, the contents (environmental values) of studies,
frameworks and contracts is relevant for the quality of the process (procedural values). For instance, the WBU
conducted a feasibility study in which several criteria were used to compare locations. But the citizens do not
agree with the way seismic risks and leakages are studied, and the results of the study were not trusted by
citizens.
Secondly, projects in the subsurface like project LEAN, are largely invisible for lay people. This unfamiliarity
and feeling of uncertainty about the subsurface set additional requirements to the process. It takes time to
build relationships and trust and requires involvement of stakeholders in the studies and transparency of
information. In this way the environmental values related to the subsurface relate to the procedural values
relevant in the process. In addition, many references to the problems with the gas extraction in Groningen are
made in the interviews. Project developers (WBU) as well as their advisors are confronted with concerns and
fears about the impact of project LEAN on the living environment of local residents. Although people
acknowledge that a transition towards (more) sustainable energy supply is needed, the question that this
should be implemented by, in their view hazardous, geo energy project is often contested, based on
unfavorable experiences in the recent past. This imbalance in value distribution between project initiators and
local stakeholders is further deepening by the perceived unjust division of ‘costs and benefits’.
Thirdly, on the interface of procedural and distributive values, the process in which is dealt with (dis)advantages
of the project is of importance. The way the advantages and disadvantages are discussed and balanced, is
especially relevant for the support and trust among citizens. In project LEAN, citizens only see disadvantages
of the project and experience not enough attention to these disadvantages. There is even a downward spiral
A1-14

Copyright © SECURe 2021

between the distributive and procedural values: the possible risks for citizens are not discussed with them (until
2020), citizens distrust the project and a dialogue is hardly possible, the project continues with the studies and
locations, which leads to more distrust among citizens.
Fourthly, the involvement of all relevant stakeholders is mentioned by the respondents. Until 2020, only a few
stakeholders were involved. Citizens were not yet involved. And the local government was informed, but was
at that moment not interested in a more active role. Looking back, all respondents underline the importance of
early involvement especially of the stakeholders around a location.
Finally, on the interface of environmental and distributive values, we touch upon one of the main points in the
discussion on LEAN, which is compensation. The environmental risks are interpreted differently (environmental
values) and this hinders an agreement on the way compensation is organized (distributive values). If, for
instance, citizens ask about the procedures for compensation, the answer of WBU is that the risks are minimal.
This makes (at this moment in the process) a dialogue and agreement on compensation very hard to achieve.
Especially to the background of the earlier mentioned stagnating damage assessment and compensation
process in Groningen.
Table A1-5 Interfaces between the three value categories
Interfaces between value categories
Procedural
values

and

environmental

Procedural and distributive values
Environmental
values

and

distributive

• The contents of studies, assessment frameworks and contracts
could contribute to the (quality of the) process and the participation
• The subsurface is unknown which make trust more difficult to
achieve
• Process in which the advantages and disadvantages of the project
are discussed and balanced
• Involvement of all relevant stakeholders in the process
• Insight in the environmental risks in relation to the procedures for
compensation
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4 Monitoring and participative monitoring
4.1

MONITORING OF VALUES

Monitoring got hardly attention in the project LEAN. To be more exactly, monitoring is not part of the
collaboration between WBU, governments and stakeholders. But within WBU, monitoring gets attention as
part of the preparation of permits. The permits are only given as WBU has monitoring plans, for instance on
seismic activity, vibration, water, flora and fauna. The only monitoring besides the legal requirements is on the
balance between costs and benefits, and herewith the expected financial return. Herewith the monitoring is
focused on environmental values and one specific distributive value.
At this moment, there are no plans for monitoring of procedural values and the other distributive values.
However, this is not an informed and deliberated choice; people involved just did not think about monitoring
this kind of values. This is also part of the earlier mentioned focus on technical and financial issues. The
independent organization ICO Aardwarmte advices several times to invest in collaboration, transparency and
dialogue (procedural values), but WBU and the municipality did not relate these points to monitoring (for
example monitoring of relevant values, monitoring of the process).
4.2

PARTICIPATIVE MONITORING

Monitoring is thus limited to permits and not yet part of the collaborative process. However, while exchanging
the options for and added value of a participatory monitoring approach as part of the participation process for
project LEAN, some members of the project team observed possibilities to use the participative monitoring
approach as a vehicle to better connect different interests and perspectives among project team and local
citizens. So, the collaboration with the SECURe project opened up new perspectives on how to overcome
tensions and different perspectives on how to embed the project in its societal context. For example, the team
of project LEAN set up several working groups around different societal issues that have been raised by local
stakeholers. One of these working groups, in which citizens and project partners participate is about safety
risks and (financial) compensation. Monitoring of possible damage to buildings, as a consequence of drilling
activities and extraction of geothermal heat (concern of local community), is part of the discussions in the
working group. So far, the discussions within this working group mainly focus on juridical aspects of safety
risks and are experienced as difficult; interviewees found it difficult to say how the conversations in this working
group would develop and if a conversation on participatory monitoring could lead to joint monitoring efforts.
We also asked our respondents for ideas about monitoring. These ideas are thus not part of the project LEAN,
but personal ideas which arise during the interview. We mention some of these ideas:
•
•
•
•

surveys – use surveys among citizens close to the location and collect by these surveys also subjective
information about hinder (noise, light), safety, and about procedural values;
‘red button’ – if citizens notice serious damage, they could press the bottom and the drilling will be
stopped;
open data – use a fully transparent system in which monitoring data are available for all stakeholders;
baseline measurement – start early with the baseline measurement, not only for the permits but also
for the values which citizens are worried about.

A1-16

Copyright © SECURe 2021

5 Reflections
In this case report, we described the geothermal energy project LEAN, analysed the societal values and the
possibilities of participatory monitoring. The results lead to three reflections.
Firstly, in the project LEAN there was a strong technical and financial focus. Consequently, the logic of project
management – with a strong focus on the technical solution, a strict planning and budget control, and clear
decision-making steps and structures – was very strong. This logic is very different from process management,
in which solutions are developed in interactive processes with stakeholders, and in which interaction with the
environment is inseparable part of planning and decision-making (Teisman et al. 2009). Participative
monitoring fits in the logic of process management, in which stakeholder interaction is part of the process and
thus also part of monitoring.
Secondly, we found that the debate is most of the time not about the values, but about the norms and thus on
the impact of project LEAN on the values. This corresponds with other studies (e.g. Dignum et al. 2016). It is
striking that the local government was a long time absent in the process. In discussing values and norms with
stakeholders, a clear position of the local government is crucial (Winters et.al. 2020). In this case it was a for
a long time unclear whether the municipality was a representative of the local values, a collaborative partner,
or a ‘wait-and-see’ stakeholder. A clearer position, helps to organize the interactive process between the
project organization, government(s), and stakeholders.
Finally, during the project we brought in the perspective of participative monitoring. This was a new perspective
for many professionals involved. No participation in monitoring is not a deliberated choice, but people involved
just did not think about monitoring this kind of values. Bringing in this perspective, leads to new ideas which
could help to embed the project in its societal context.
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Public introduction
Subsurface Evaluation of CCS and Unconventional Risks (SECURe) is gathering unbiased,
impartial scientific evidence for risk mitigation and monitoring for environmental protection to
underpin subsurface geoenergy development. The main outputs of SECURe comprise
recommendations for best practice for unconventional hydrocarbon production and geological
CO2 storage. The project is funded from June 2018–May 2021.
The project is developing monitoring and mitigation strategies for the full geoenergy project
lifecycle; by assessing plausible hazards and monitoring associated environmental risks. This is
achieved through a program of experimental research and advanced technology development that
includes demonstration at commercial and research facilities to formulate best practice. We will
meet stakeholder needs; from the design of monitoring and mitigation strategies relevant to
operators and regulators, to developing communication strategies to provide a greater level of
understanding of the potential impacts.
The SECURe partnership comprises major research and commercial organisations from countries
that host shale gas and CCS industries at different stages of operation (from permitted to closed).
We are forming a durable international partnership with non-European groups; providing
international access to study sites, creating links between projects and increasing our collective
capability through exchange of scientific staff.

Executive report summary
This case study report presents the approach and outcomes of the Norwegian use case on
participatory monitoring as part of the task 6.3 research and deliverable D6.6 of the SECURe
project. The insights from this Norwegian use case have been combined with the outcomes of use
cases in the Netherlands, Poland and the United Kingdom. Overarching conclusions are presented
in the main report D6.6 “Improving the societal embeddedness of geo-energy projects: added
value of a participatory monitoring approach.”

A2-1

Copyright © SECURe 2021

Contents
Public introduction ......................................................................................................................................1
Executive report summary..........................................................................................................................1
Contents .......................................................................................................................................................2
1

Introduction ..........................................................................................................................................3

2

Svelvik CO2 Field Lab ..........................................................................................................................3

3

Participating groups ............................................................................................................................4
3.1
Re upper secondary school .........................................................................................................4
3.2
Børresen lower secondary school ...............................................................................................5
3.3
Strinda upper secondary school ..................................................................................................5

4

Questionnaire .......................................................................................................................................7

5

Meta data...............................................................................................................................................8
5.1
Re upper secondary school .........................................................................................................8
5.2
Børresen lower secondary school ...............................................................................................8
5.3
Strinda upper secondary school ..................................................................................................8

6

Questionnaire results ....................................................................................................................... 10
6.1
Re upper secondary school ...................................................................................................... 10
6.2
Børresen lower secondary school ............................................................................................ 17
6.3
Strinda upper secondary school ............................................................................................... 23

7

Comparison and discussion ............................................................................................................ 29

8

Summary ............................................................................................................................................ 45

Appendix 1
Questionnaire details ...................................................................................................... 47
Appendix 1.1 Questionaire(s) translated to englsih ............................................................................ 47
Appendix 1.2 Desktop questionnaire .................................................................................................. 52
Appendix 1.3 Phone questionnaire ..................................................................................................... 60
Appendix 2

Presentation at Strinda secondary school ................................................................... 64

A2-2

Copyright © SECURe 2021

1 Introduction
Svelvik CO2 Field Lab was originally not selected as a case study for the SECURe project. However, when it
became clear that the originally proposed Danish case would not be pursued, it was decided to replace it with
a Norwegian case. This case was formally presented and discussed at the March 2019 SECURe Workshop
in The Hague and formally adopted at the Advisory Board meeting 14 January 2020. Svelvik CO2 Field Lab is
strictly not a pilot CCS site, but rather a small scale field laboratory designed to test and facilitate the
development of CO2 monitoring technologies. Since the site involved drilling of several wells and a permit to
inject CO2, and because it resides in close proximity to both an active industrial site and residential area, it was
deemed to be of interest to serve as one of the four studied cases in WP6.

2 Svelvik CO2 Field Lab
Svelvik CO2 Field Lab is located inside the quarry of Svelviksand AS at Verket, south-west of Oslo, Norway.
The test site was established in 2009 with ongoing research activities until 2013, when it was temporarily
closed. The site was then re-vitalized and upgraded in 2019 (Figure A2-1) and is now open for national and
international R&D activities. The first experimental campaign was performed by the ACT financed Pre-ACT
project in October and November 2019 before it was closed for the winter. Since then, two school classes have
visited the test site: Re upper secondary school and Børresen lower secondary school.

Figure A2-11

Svelvik CO2 Field Lab, October 2019
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3 Participating groups
The Norwegian school system is divided into three parts: Elementary school (Barneskole, ages 6–13), lower
secondary school (Ungdomsskole, ages 13–16), and upper secondary school (Videregående skole, ages
16–19). Elementary and lower secondary school are mandatory for all children aged 6–16.
The following schools and classes have been part of the Norwegian case study (Figure A2-2):
1) Børresen lower secondary school from Drammen: Graduating class;
2) Re upper secondary school from Revetal: Class studying Geoscience 2;
3) Strinda upper secondary school from Trondheim: Class studying Geoscience 2.

Figure A2-12
Maps showing where Børresen lower secondary school, Re upper secondary school and
Strinda upper secondary school are located. The location of Svelvik CO2 Field Lab is in addition
shown on the maps
3.1

RE UPPER SECONDARY SCHOOL

Re upper secondary school visited Svelvik CO2 Field Lab on Friday 31 January 2020. The visiting group was
a mixture of 16 students from first (born in 2003) and second level (born in 2002) studying Geoscience 2. The
main purpose of the trip was to visit the quarry of Svelviksand in order to learn about mineral exploitation, but
a short stop (30-45 min) was included at the field lab as the Geoscience 2 subject also includes topics related
to climate changes. For details, see https://www.udir.no/kl06/GFG1-01/Hele/Kompetansemaal/geofag2?lplang=http://data.udir.no/kl06/nob (in Norwegian only).
Link to the questionnaire was sent to the teacher 26 May who distributed the link to his students the next day.
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Figure A2-13
Re upper secondary school visiting the quarry of Svelviksand and Svelvik CO2 Field Lab
(31 January 2020). The photograph is from the quarry visit guided by CEO of Svelviksand Kristin
Husebo Hestnes
3.2

BØRRESEN LOWER SECONDARY SCHOOL

Svelvik CO2 was contacted by a teacher at Børresen primary school, who wondered if a visit was possible for
his school class. The teacher knew about the test site as he is a neighbour of the local contact person for
Svelvik CO2 Field Lab.
The class was a graduate class with pupils born in 2004 (age 14 and 15 years old). As part of their science
education, they were preparing for a climate summit role play when visiting the test site. The role play is
provided by Tekna (The Norwegian Society of Graduate Technical and Scientific Professionals) in cooperation
with The Norwegian Board of Technology and The Ministry of Climate and Environment. Details can be found
at (in Norwegian only) https://www.tekna.no/om-tekna/miljoansvar/klimatoppmote/. The site visit became
therefore an integrated part of their science education.
The school class from Børresen visited Svelvik CO2 Field Lab on Thursday 5 March 2020. The visiting group
consisted of 24 pupils and two teachers. The visit started with serving juice, coffee and on-site made waffles,
followed by a short introduction of the test site. The group was then divided in two and four different stations
(injection well, injection infrastructure, monitoring wells and instrument cabin) were visited. The visit lasted for
about two hours.
Link to the questionnaire was sent to the teacher 20 May who distributed the link to his students the same day.
3.3

STRINDA UPPER SECONDARY SCHOOL

A local secondary school in Trondheim, Strinda videregående, were in addition contacted as they participated
in (and won) the National Climate Championship for High Schools early 2019. In the championship, students
and teachers across Norway were competing to reduce their own CO2 emissions in everyday life. Details (in
English) can be found on https://www.ducky.eco/en/nmiklima. The school responded positively, and a
Geoscience 2 class joined our study.
Unlike the two classes from Re and Børresen, the class from Strinda could not visit the field lab. Instead, a
lecture of about one and a half hour was given, including a presentation of about one hour (se PowerPoint
slides in Appendix 2) and time for answering the questionnaire. The lecture was given 2 June and was the first
physical lecture since the Covid-19 closedown in Norway. The lecture was also the last one in Geoscience 2
for this class.
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Figure A2-14
Børresen lower secondary school visiting Svelvik CO2 Field Lab (5 March 20120). One of
the two persons guiding the visit, Klaus Hagby, is show to the right in the middle right photograph
with a reflex vest
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4 Questionnaire
The web-based solution for online surveys provided by Netigate (https://www.netigate.net/sv) was
used for generating, distributing the questionnaires and collecting and analysing the responses. The
questionnaire is almost identical for all three school classes and is structured in three main parts:
4) personal view on aspects related to greenhouse gas emissions;
5) questions related to Svelvik CO2 Field Lab and its activities;
6) type of information and how it should be distributed if the respondent is a close neighbour to
the field lab. The respondent should also answer in the case their parents or their
grandparents were a close neighbour.
The only differences between the questionnaires are supporting text, as their knowledge about the
test site was gained in quite different ways: Re upper secondary school had a short vist, Børresen
lower secondary school had a long, dedicated visit and Strinda upper secondary school were
introduced to the field lab in a lecture since no site visit was possible. The questions are, however,
equal in all three questionnaires. The questionnaires were in Norwegian. An English translation is
given in Appendix 1, together with its appearance on the desktop and mobile phone.
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5 Meta data
Metadata provided by Netigate for the three different surveys are summarised below. The following information
is included (with reference to Figure A2-7 to Figure A2-6 where the text is in Norwegian):
Dager igjen Days left of the survey
Spørreskjema Number of questionnaire views (excluding the last one)
Svar Number of answers (both complete and uncomplete)
Antall spørsmål Number of questions
Utsendelser Number of mailings (from SINTEF to the teacher)
Gjennomførte Number of completed questionnaires
Frafall Number of uncompleted questionnaires
Responstid (median) Median response time
Mobilbrukere Respondents using mobile phone
Desktop brukere Respondents using PC or tablet
5.1

RE UPPER SECONDARY SCHOOL

Survey metadata for Re upper secondary school is given in Figure A2-5. Of the 9 students starting on the
questionnaire, 5 were boys and 4 were girls. All questionnaires were answered the same day as it
was distributed.
5.2

BØRRESEN LOWER SECONDARY SCHOOL

Survey metadata for Børresen lower secondary school is given in Figure A2-6. Of the 21 students starting on
the questionnaire, 5 were boys and 16 were girls. Most of questionnaires were answered the same day as it
was distributed (20 May). The last questionnaire was completed on 27 May.
5.3

STRINDA UPPER SECONDARY SCHOOL

Survey metadata for Strinda upper secondary school is given in Figure A2-7. Of the 19 students starting on
the questionnaire, 10 were boys and 9 were girls. All questionnaires were answered the same day as it was
distributed or the day after.

Figure A2-15

Survey meta data for Re Upper Secondary School
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Figure A2-16

Survey meta data for Børresen Lower Secondary School

Figure A2-17

Survey meta data for Strinda Upper Secondary School
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6 Questionnaire results
Questionnaire results from the three schools are presented separately in the following sub-chapters. The
results are not commented, except when asking for text input (in View 3, 4 and 14). The results are compared
and discussed in Chapter 7.

6.1

RE UPPER SECONDARY SCHOOL

Questions
1)
2)
3)
4)
5)
6)

The climate debate interests me
I am influenced by articles, debates, documents and posts about the climate
I know what my opinions are and where I stand in the climate debate
I want greater measures to be taken to reduce greenhouse gas emissions
I make choices in everyday life to improve the climate (source sorting, public transport, etc.)
I believe that CO2 capture and storage is an important step in improving the climate

Figure A2-18

Re upper secondary school: View 2. Check the option that suits you best

In View 3, the students were asked: "CO2 capture and storage can help us reduce the amount of CO2 released
into the atmosphere. How?" The answers varied considerably in length and wording, but all students showed
that they understand the principles of CO2 capture and storage, even though not all answers are strictly correct.
Some few examples are given below:
"Capture of CO2 lowers greenhouse gas emissions into the atmosphere, by being captured and
stored underground."
"The CO2 will be captured before it reaches the atmosphere and prevented from reaching it in
the future."
"With CO2 capture, it is possible to separate the greenhouse gas from the petroleum before it
leaks from the ground and into the atmosphere. What you do is to send the gas back down into
deep sandstone reservoirs."
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In View 4, questions about the Svelvik CO2 Field lab were given: "What do we do at Svelvik CO2 Field Lab?"
and "What do you remember the most from the visit at Svelvik CO2 Field Lab?" As for the question in View 3
about CO2 capture and storage, the answers varied considerably in length and wording.
With respect to the first question "What do we do at Svelvik CO2 Field Lab?", some very detailed and correct
answers were given. For instance:
"You have drilled wells and an injection well so you can inject CO2 down into the ground. The
purpose is mainly to improve monitoring of the CO2 movement in geological formations so that
scientists among other things, can detect leaks faster."
Others were more general (and not completely
correct) like:
"At Svelvik CO2 Field Lab, they test how to
best inject and store CO2."
With respect to the second question: "What do
you remember the most from the visit at Svelvik
CO2 Field Lab?" the instrumentation of the
monitoring wells was mentioned by almost all
respondents. The instrumentation was
explained in detail when visiting the instrument
cabin with the help from the demonstration
model shown in Figure A2-9. Examples of data
being recorded were in addition displayed and
explained.
Note that the visit at Svelvik CO2 Field Lab was
relatively short (30-45 minutes) and that the
questionnaire was answered almost four
months after the visit. At the end of the visit, the
group was given folders with general
information about CO2 storage (including a
brochure in Norwegian downloaded from
http://www.co2geonet.com/resources/#1392)
and a description of Svelvik CO2 Field Lab
(printout of a presentation comparable to the
last part of the presentation given to Strinda
upper secondary school shown in Appendix 2).
It is not known to the project, whether this
material or CO2 capture and storage as a topic
has been part of the teaching after the visit.

Figure A2-19
Demonstration model of the casing
and instrumentation installed behind casing at
Svelvik CO2 Field Lab

One of the activities at Svelvik CO2 Field Lab is to inject CO2 into the ground.
How risky do you think this sounds?
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Figure A2-20

Re upper secondary school: View 5. Check the option that suits you best.
If you had been a neighbour to Svelvik CO2 Field Lab,
which of these factors would have been the most worrying one?

Figure A2-21

Re upper secondary school: View 6. Check the option that suits you best.

There will be a CO2 storage project 500 meters from where you live.
You will not receive any further information. What would you be thinking?
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Figure A2-22.

Re upper secondary school: View 7. Check the option that suits you best
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How would you like to receive information from the project, if you / your parents / your grandparents
were the closest neighbour to Svelvik CO2 Field Lab?

Figure A2-23
Re upper secondary school: View 8 (you), view 10 (your parents) and view 12 (your
grandparents). Several options may be selected
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If you / your parents / your grandparents were the closest neighbour to Svelvik CO2 Field Lab.
What type of information would you / they like to receive?

Grade each question
1)
2)
3)
4)
5)
6)
7)
8)

A description of the field laboratory and the activities that can be done there
Which and how much activity is planned for the future
Who will carry out the work?
If the work creates noise
Whether the work creates increased traffic
Whether the activity involves a risk to the local environment
What others think about the project (politicians, other researchers, economists, etc.)
What societal benefit the project can have

Figure A2-24

Re upper secondary school: View 9 (you), 11 (your parents) and 13 (your grandparents)
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In the last view, View 14, the students were asked: "If you were responsible for the Svelvik CO2 Field Lab, how
would you have presented the laboratory and the activities there for pupils studying Geofag2?" The answers
pointed in the same direction:
"PowerPoint presentation and shown photographs of the test site."
"I would have organised a site visit and explained briefly what the purpose of the laboratory is and
how it is implemented."
"First shown the area, explained why this particular place was chosen. Show instrumentation,
newly acquired data and some important discoveries/results."
"Except it was too crowded in the instrument cabin, I thought it was a fairly good presentation,
and would probably have done something similar myself."
" I had done what you had done. Maybe ended the visit with a kahoot, or a game to end it with
something "fun"."
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6.2

BØRRESEN LOWER SECONDARY SCHOOL

Questions
1)
2)
3)
4)
5)
6)

The climate debate interests me
I am influenced by articles, debates, documents and posts about the climate
I know what my opinions are and where I stand in the climate debate
I want greater measures to be taken to reduce greenhouse gas emissions
I make choices in everyday life to improve the climate (source sorting, public transport, etc.)
I believe that CO2 capture and storage is an important step in improving the climate

Figure A2-25

Børresen lower secondary school: View 2. Check the option that suits you best.

In View 3, the students were asked: "CO2 capture and storage can help us reduce the amount of CO2 released
into the atmosphere. How?" The answers varied considerably in wording, but most of the pupils showed that
they understand the principles of CO2 capture and storage, even though not all answers are strictly correct.
Some few examples are given below:
"When CO2 emissions are not regulated, the gases are released into the atmosphere (not good).
Capture and storage of CO2 avoids this."
"Because they move CO2 from the air and down into the ground instead, in order to reduce the
greenhouse effect."
"Because there is too much CO2 in the atmosphere relative to the amount of water and oxygen."
" If there is too much CO2 in the atmosphere, there may be holes in the atmosphere. By capturing
and storing it, you will significantly reduce the risk."
In View 4, questions about the Svelvik CO2 Field lab were given: "What do we do at Svelvik CO2 Field Lab?"
and "What do you remember the most from the visit at Svelvik CO2 Field Lab?" As for the question in View 3
about CO2 capture and storage, the answers varied considerably in wording.
With respect to the first question "What do we do at Svelvik CO2 Field Lab?", only general answers, like "CO2
is stored in the ground", "Research on capture and storage of CO2" and "Captures CO2" were given. It should
be noted that the exact wording "CO2 is stored in the ground" and "Captures CO2" was written by four and two
respondents, respectively.
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No one wrote something like "development of CO2 monitoring techniques" or "techniques for tracking the CO2
plume", even though this was mentioned (at least) in the general introduction given before the four-station tour
started. This was however mentioned by one respondent when answering the second question: "What do you
remember the most from the visit at Svelvik CO2 Field Lab?":
"I remember that you had various wells where you checked how the CO2 moved."
In general, the responses varied considerably. A video showing drilling and completion of one of the monitoring
wells was, however, mentioned by several (see https://www.sintef.no/projectweb/svelvik-co2-fieldlab/nyheter/boring-og-instrumentering-av-nye-bronner/). Some additional answers are given below:
"I remember the video was cool. The ferry ride was also quick and fun. I also remember the CO2
tank very well."
"I remember that they were mixing salt and water."
"I remember the cabin where all the computer equipment was."
"Remember it was instructive and interesting."
"I remember it was fun to see how researchers worked, and how a real laboratory looked like."
"That you are storing oxygen in the ground via a pipe."
Some few commented also that they remembered the two persons guiding the visit. In addition, Klaus Hagby
was mentioned alone by several, including being handsome.

One of the activities at Svelvik CO2 Field Lab is to inject CO2 into the ground.
How risky do you think this sounds?

Figure A2-26

Børresen lower secondary school: View 5. Check the option that suits you best
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If you had been a neighbour to Svelvik CO2 Field Lab,
which of these factors would have been the most worrying one?

Figure A2-27

Børresen lower secondary school: View 6. Check the option that suits you best

There will be a CO2 storage project 500 meters from where you live.
You will not receive any further information. What would you be thinking?

Figure A2-28

Børresen lower secondary school: View 7. Check the option that suits you best

A2-19

Copyright © SECURe 2021

How would you like to receive information from the project, if you / your parents / your grandparents
were the closest neighbour to Svelvik CO2 Field Lab?

Figure A2-29
Børresen lower secondary school: View 8 (you), view 10 (your parents) and view 12 (your
grandparents). Several options may be selected
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If you / your parents / your grandparents were the closest neighbour to Svelvik CO2 Field Lab.
What type of information would you / they like to receive?

Grade each question
1)
2)
3)
4)
5)
6)
7)
8)

A description of the field laboratory and the activities that can be done there
Which and how much activity is planned for the future
Who will carry out the work?
If the work creates noise
Whether the work creates increased traffic
Whether the activity involves a risk to the local environment
What others think about the project (politicians, other researchers, economists, etc.)
What societal benefit the project can have

Figure A2-30
Børresen lower secondary school: View 9 (you), 11 (your parents) and 13 (your
grandparents)
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In the last view, View 14, the students were asked: "If you were responsible for the Svelvik CO2 Field Lab, how
would you have presented the laboratory and the activities there for pupils that are 13-15 years old?" The
answers indicated that the presentations were too advanced and difficult to understand. Some examples are
given below:
"I had shown the test site and had a short, simple and precise explanation what is being done."
The same person commented in View 9 that "It may be wise to adapt the information to the target
group. It was at times a bit difficult."
"I would have served food and had seating. I would split the visit into stations, so that there were
fewer people in each group and that one could focus more. I would also have simplified the
language and present research with a film or PowerPoint presentation, and perhaps let students
test some things."
"Make things easy to understand and then go into detail."
"I would lower the expectations for any class and spend a little simpler language and inform about
any bad / cold weather."
"Much less advanced. It was very difficult to understand and very boring when you talked for so
long. You should rather present the test site as a performance for young people and not as a
conference meeting for older adults."
"I would use simpler, more understandable language, and rather focused on why it is important
rather than ALL mechanics etc. I understand that not so much of to be honest."
It was quite cold during the visit. This was commented by several, indicating that proper clothing should have
been stressed upfront, even though they knew they were visiting a field lab. Several of the students wore for
instance sneakers or cloth shoes.
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6.3

STRINDA UPPER SECONDARY SCHOOL

Questions
1)
2)
3)
4)
5)
6)

The climate debate interests me
I am influenced by articles, debates, documents and posts about the climate
I know what my opinions are and where I stand in the climate debate
I want greater measures to be taken to reduce greenhouse gas emissions
I make choices in everyday life to improve the climate (source sorting, public transport, etc.)
I believe that CO2 capture and storage is an important step in improving the climate

Figure A2-21

Strinda upper secondary school: View 2. Check the option that suits you best

In View 3, the students were asked: "CO2 capture and storage can help us reduce the amount of CO2 released
into the atmosphere. How?" The answers varied considerably in length and wording, but all students showed
that they understand the principles of CO2 capture and storage, even though not all answers are strictly correct.
Some few examples are given below:
"For example, purification of gas before combustion, captured and cooled so that it takes up less
space, and further pumped into the ground where it stays stored forever."
"You capture CO2 before it is released to the atmosphere and stores it in the subsurface. So that
there is no increase in CO2 concentration in the atmosphere."
"By storing CO2 deep in the subsurface forever."
"With help from the sea and ice, we collect CO2 so it is not released to the atmosphere, which
contributes to a better climate"
In View 4, questions about the Svelvik CO2 Field lab were given: "What do we do at Svelvik CO2 Field Lab?"
and "What do you remember the most from the visit at Svelvik CO2 Field Lab?" As for the question in View 3
about CO2 capture and storage, the answers varied considerably in length and wording. With respect to the
first question "What do we do at Svelvik CO2 Field Lab?" some of the answers were:
"Tests how it is when you send CO2 down into wells to see how it responds to pressure, and
maybe a little about how the ground around responds."
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"Experiments with CO2 storage and research on how CO2 affects and behave in the subsurface."
"Tests how CO2 moves / behaves in the ground."
Some answers were more general and not exactly correct:
"They work with carbon capture and storage."
"Drilling and instrumentation of new wells"
No one wrote something like "development of CO2 monitoring techniques" or "techniques for tracking the CO2
plume". This was, however, partly mentioned by a couple of students when answering the second question:
"What do you remember the most from the visit at Svelvik CO2 Field Lab?":
"Injects CO2 and water and has sensors in four wells for observations."
"They have drilled 4 pipes around the injection hole that can be used to monitor the CO2 in
the ground."
Even though the responses to this question varied considerably, several mentioned drilling and/or
instrumentation of the monitoring wells:
"How they drill wells, what equipment they use and how it works."
"Lots of advanced technology and instruments in the casings down in the ground."
"They use diamonds when drilling."
As a last example, one student commented on the implementation of CCS: "The part that was about
companies wanting to create a network which can operate with CCS on a larger scale."
One of the activities at Svelvik CO2 Field Lab is to inject CO2 into the ground.
How risky do you think this sounds?

Figure A2-31

Strinda upper secondary school: View 5. Check the option that suits you best
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If you had been a neighbour to Svelvik CO2 Field Lab,
which of these factors would have been the most worrying one?

Figure A2-32. Strinda upper secondary school: View 6. Check the option that suits you best
There will be a CO2 storage project 500 meters from where you live.
You will not receive any further information. What would you be thinking?

Figure A2-33

Strinda upper secondary school: View 7. Check the option that suits you best
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How would you like to receive information from the project, if you / your parents / your grandparents
were the closest neighbour to Svelvik CO2 Field Lab?

Figure A2-34
Strinda upper secondary school: View 8 (you), view 10 (your parents) and view 12 (your
grandparents). Several options may be selected
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If you / your parents / your grandparents were the closest neighbour to Svelvik CO2 Field Lab.
What type of information would you / they like to receive?

Grade each question
1)
2)
3)
4)
5)
6)
7)
8)

A description of the field laboratory and the activities that can be done there
Which and how much activity is planned for the future
Who will carry out the work?
If the work creates noise
Whether the work creates increased traffic
Whether the activity involves a risk to the local environment
What others think about the project (politicians, other researchers, economists, etc.)
What societal benefit the project can have

Figure A2-35
Strinda upper secondary school: View 9 (you), 11 (your parents) and 13 (your
grandparents).
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In the last view, View 14, the students were asked: "If you were responsible for the Svelvik CO2 Field Lab, how
would you have presented the laboratory and the activities there for pupils studying Geofag2?" The answers
pointed in the same direction:
"Give a presentation similar to the one we had, using lots of pictures and videos, and explain the
usefulness of the test site and how it can be used as a solution to the climate crisis."
"Brief introduction on what carbon capture is about. Gradually more specific about what the test
site does and how it works. Include figures and videos."
Several suggested entertaining video(s) showing how the test site is functioning. One suggested, in addition,
a site visit.
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7 Comparison and Discussion
Questionnaire results from all three schools are presented together in this chapter. Figure A2-26 shows that
60 – 70% of the respondents are interested in the climate debate, answering "Totally agree" and "Somewhat
agree". Even though 70 – 80% are influenced by articles, debates and etc., more than 70% answers that they
know what their opinions are and where they stand in the climate debate. Figure A2-27 shows further that
about 85% want greater measures to be taken to reduce climate emissions, including more than 60%
answering "Totally agree". The response is, however, somewhat reduced when responding to "I make choices
in everyday life to improve the climate"; with considerably fewer answering "Totally agree". Figure A2-27 shows
also that more than 90% believes that CO2 capture and storage is an important step in improving the climate.
No significant difference between the schools were observed for the statements given in Figure A2-26 and
Figure A2-27.
One of the activities at Svelvik CO2 Field Lab is to inject CO2 into the ground. Figure A2-28 shows how risky
the respondents think this sounds. A large majority answered that "This risk is assessed by knowledgeable
professionals and approved by local authorities, and I trust the decision makers in the community". Only a few
answered that "any risk (no matter how small or large) should stop the project".
Figure A2-29 shows that if the respondents had been a neighbour to Svelvik CO2 Field Lab, they would have
worried the most about "Noise", then "Dust", "Increased traffic", "CO2 exhaust" and finally "Pollution in the
ground". Quit a few responded "Without worry", even though some of them also selected at least one of the
other items such as "Noise". As other, "CO2 that settles on the ground" and "Possible destruction of the forest
and the surrounding environment" was written. Figure A2-29 shows further that Strinda upper secondary
school was worrying more in general than the two other schools. This might be related to how Svelvik CO2
Field Lab was presented; Børresen and Re had a visit while only a presentation was given to Strinda.
There will be a CO2 storage project 500 meters away from where the respondents live. Figure A2-30 shows
what they would think, if no further information was given. As other, "I hope it does not affect me, because the
project itself sounds good and exiting." and "It's time to move, or I'll call the municipality and move them." was
written. The figure shows that only a few responded negatively (7% in average) and answered: "This would
worry me as I think there is a risk associated with such an installation." in addition to the above mentioned:
"It's time to move, or I'll call the municipality and move them."
Figure A2-31 shows how the respondent would like to receive information from Svelvik CO2 Field Lab, if they
or their parents were the closest neighbour to the test site. Figure A2-32 shows the responses if their
grandparents were the closest neighbour. The figures show that several options are relevant, ranging from
traditional newspaper articles, letters, brochures and public meetings to a dedicated Svelvik CO2 Field Lab
web and Facebook site. Other social media such as Twitter, Snapchat and TikTok were not found that relevant.
Instagram received however quite a high score by Børresen lower secondary school, especially for the
respondents (almost 40%) and their parents (almost 30%). SMS and e-mails were not found that relevant for
all three groups (the respondents, their parents and their grandparents). As a conclusion, Figure A2-31 and
Figure A2-32 indicate that a broad mixture of different information channels is recommended, including public
meetings, letters, brochures, newspapers, a dedicated web site and Facebook.
What kind of information the respondents would like to receive and what type of information they believe their
parents and grandparents would like to receive are summarised in Figure A2-33 to Figure A2-40. The figures
show that the most important information to receive is "Whether the activity involves risk to the local
environment". This yield for all three groups; both the respondents, their parents and their grandparents.
Information about "noise" and "increased traffic" is considered to be equally important for parents and
grandparents, but less important for the respondents themselves. "What others think about the project" and
"Who carries out the work" is found to be the least important information, even though the grandparents are
expected to be somewhat more interested in "Who carries out the work". Respondents from Børresen lower
secondary school consider information about "What societal benefit the project can have" as very important
(70% or more for all three groups) and considerably more important than Strinda and Re upper secondary
schools (40% or lower).
Figure A2-33 to Figure A2-40 indicate that the respondents expect that their parents and grandparents would
like to receive (more or less) the same type of information as themselves. This covers a broad spectrum of
information from a description of the test site and the work that can be done there, to when and for how long
there will be activity, to how this activity will affect the neighbourhood and the local environment.
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Figure A2-36
View 2 Statement 1-3: Check the option that suits you best. Blue shows the average
response from all three schools, red from Strinda, green from Re and purple from Børresen
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Figure A2-37
View 2 Statement 4-6: Check the option that suits you best. Blue shows the average
response from all three schools, red from Strinda, green from Re and purple from Børresen
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One of the activities at Svelvik CO2 Field Lab is to inject CO2 into the ground.
How risky do you think this sounds?

Figure A2-38
View 5. Check the option that suits you best. Blue shows the average response from all
three schools, red from Strinda, green from Re and purple from Børresen

If you had been a neighbour to Svelvik CO2 Field Lab,
which of these factors would have been the most worrying one?

Figure A2-39
View 6. Several options may be selected. Blue shows the average response from all
three schools, red from Strinda, green from Re and purple from Børresen
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There will be a CO2 storage project 500 meters from where you live.
You will not receive any further information. What would you be thinking?

Figure A2-40
View 7. Check the option that suits you best. Blue shows the average response from all
three schools, red from Strinda, green from Re and purple from Børresen
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If you had been the closest neighbour to Svelvik CO2 Field Lab:
How would you like to receive information from the project?

If your parents had been the closest neighbour to Svelvik CO2 Field Lab:
How would you like to receive information from the project?

Figure A2-41
View 8 (you) and 10 (your parents). You can check several options. Blue shows the
average response from all three schools, red from Strinda, green from Re and purple from Børresen
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If your grandparents had been the closest neighbour to Svelvik CO2 Field Lab:
How would you like to receive information from the project?

Figure A2-42
View 12 (your grandparents). You can check several options. Blue shows the average
response from all three schools, red from Strinda, green from Re and purple from Børresen
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Figure A2-43
View 9 (you), 11 (your parents) and 13 (your grandparents) Statement 1. Grade each
point, where 5 is very important and 1 not important at all. Blue shows the average response from
all three schools, red from Strinda, green from Re and purple from Børresen
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Figure A2-44
View 9 (you), 11 (your parents) and 13 (your grandparents) Statement 2. Grade each
point, where 5 is very important and 1 not important at all. Blue shows the average response from
all three schools, red from Strinda, green from Re and purple from Børresen
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Figure A2-45
View 9 (you), 11 (your parents) and 13 (your grandparents) Statement 3. Grade each
point, where 5 is very important and 1 not important at all. Blue shows the average response from
all three schools, red from Strinda, green from Re and purple from Børresen
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Figure A2-46
View 9 (you), 11 (your parents) and 13 (your grandparents) Statement 4. Grade each
point, where 5 is very important and 1 not important at all. Blue shows the average response from
all three schools, red from Strinda, green from Re and purple from Børresen
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Figure A2-47
View 9 (you), 11 (your parents) and 13 (your grandparents) Statement 5. Grade each
point, where 5 is very important and 1 not important at all. Blue shows the average response from
all three schools, red from Strinda, green from Re and purple from Børresen
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Figure A2-48
View 9 (you), 11 (your parents) and 13 (your grandparents) Statement 6. Grade each
point, where 5 is very important and 1 not important at all. Blue shows the average response from
all three schools, red from Strinda, green from Re and purple from Børresen
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Figure A2-49
View 9 (you), 11 (your parents) and 13 (your grandparents) Statement 7. Grade each
point, where 5 is very important and 1 not important at all. Blue shows the average response from
all three schools, red from Strinda, green from Re and purple from Børresen
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Figure A2-50
View 9 (you), 11 (your parents) and 13 (your grandparents) Statement 8. Grade each
point, where 5 is very important and 1 not important at all. Blue shows the average response from
all three schools, red from Strinda, green from Re and purple from Børresen
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In View 3, the respondents were asked: "CO2 capture and storage can help us reduce the amount of CO2
released into the atmosphere. How?" The answers varied considerably in length and wording, but all showed
that the principles of CO2 capture and storage were (more or less) understood. Examples of answers are given
in Chapter 6.1, 6.2 and 6.3 for Re upper secondary school, Børresen lower secondary school and Strinda
upper secondary school, respectively.
In View 4, questions about the Svelvik CO2 Field lab were given: "What do we do at Svelvik CO2 Field Lab?"
and "What do you remember the most from the visit at Svelvik CO2 Field Lab?" As for the question in View 3,
the answers varied considerably in length and wording and examples of answers are given in Chapter 6.1,
6.2 and 6.3 for Re, Børresen and Strinda, respectively. It is worth noting that only a few answers included
something like "development of CO2 monitoring techniques" or "techniques for tracking the CO2 plume". Most
of the answers included "storing CO2 in the subsurface", which is not really what we do at Svelvik CO2 Field
Lab, even though closely related.
In the last view, View 14, the respondents were asked: "If you were responsible for the Svelvik CO2 Field Lab,
how would you have presented the laboratory and the activities there for pupils that are 13-15 years old /
studying Geofag2?" Examples of answers are given in Chapter 6.1, 6.2 and 6.3 for Re, Børresen and Strinda,
respectively. These answers give the following recommendations together with the answers from View 4:
In general
1) Use a simple language targeting the age and level of knowledge of the audience.
2) Do not include too much information; not all details are important.
3) Continue to show the demonstration model of the casing when talking about the monitoring
wells and instrumentation installed behind casing.
4) Make a movie showing how the test site is working and operated.
5) Show recorded test data and if possible, some interesting results.
6) Make a Kahoot or a quiz in order to engage the audience.
For site visits
7) Divide the group into as many and small groups as possible. This is especially important when
visiting the instrument cabin.
8) Show "live" recording of data and/or perform measurements during the visit.
9) If possible, engage the visitors in some activity.
10) Inform about proper clothing, including footwear.
11) Drinks and something to eat is always received well.
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8 Summary
Svelvik CO2 Field Lab is a small-scale field laboratory located inside the quarry of Svelviksand AS at Verket,
south-west of Oslo, Norway. The test site was established in 2009 with ongoing research activities until 2013,
when it was temporarily closed. The site was re-vitalized and upgraded in 2019, to facilitate the development
and testing of CO2 monitoring technologies. The first experimental campaign was performed in October and
November 2019 before it was closed for the winter. Since then, two school classes have visited the test site:
one from Re upper secondary school and one from Børresen lower secondary school. The test site has, in
addition, been presented in a lecture to a school class from Strinda upper secondary school.
A questionnaire including questions related to climate changes, the activities at Svelvik CO2 Field Lab and
information the test site should distributed to its neighbourhood has been answered by all three school classes.
The results show that 60 – 70% of the pupils/students are interested in the climate debate. Even though as
many as 70 – 80% are influenced by articles, debates, documents, and posts about the climate, more than
70% answers that they know what their opinions are and where they stand in the climate debate. The results
show further that about 85% want greater measures to be taken to reduce climate emissions, including more
than 60% answering "Totally agree". The response is, however, somewhat reduced when responding to "I
make choices in everyday life to improve the climate"; with considerably fewer answering "Totally agree". The
results indicate also that more than 90% believes that CO2 capture and storage is an important step in
improving the climate.
One of the activities at Svelvik CO2 Field Lab is to inject CO2 into the ground. A large majority answered that
"This risk is assessed by knowledgeable professionals and approved by local authorities, and I trust the
decision makers in the community". Only a few answered that "any risk (no matter how small or large) should
stop the project".
If the pupils/students had been a neighbour to Svelvik CO2 Field Lab, they would have worried mostly about
"Noise", then "Dust", "Increased traffic", "CO2 exhaust" and finally "Pollution in the ground". Quit a few
responded "Without worry". Stinda upper secondary school was, in general, worrying more than the two other
schools. This might be related to how Svelvik CO2 Field Lab was presented; Børresen and Re had a site visit
while only a presentation was given to Strinda.
There will be a CO2 storage project 500 meters away from where you live. The pupils/students were asked
what they would think, if no further information was given. Only 7% responded negatively and answered: "This
would worry me as I think there is a risk associated with such an installation."
The pupils/students were asked how they would like to receive information from Svelvik CO2 Field Lab, if they,
their parents, or their grandparents were the closest neighbour to the test site. The results show that several
options are relevant, ranging from traditional newspaper articles, letters, brochures and public meetings to a
dedicated Svelvik CO2 Field Lab web and Facebook site. Other social media such as Twitter, Snapchat and
TikTok were not found that relevant. Instagram received however quite a high score by Børresen lower
secondary school, especially when answering for themselves (almost 40%) and their parents (almost 30%).
SMS and e-mails were not found that relevant for any of the three groups (the respondents, their parents and
their grandparents). As a conclusion, the results indicate that a broad mixture of different information channels
might be appropriate, including both public meetings, letters, brochures, newspapers, a dedicated web site
and Facebook.
The pupils/students were also asked about what kind of information they would like to receive, and what type
of information they believe their parents and their grandparents would like to receive. The results show that
the most important information to receive is "Whether the activity involves risk to the local environment". This
yield for all three groups. Information about "noise" and "increased traffic" is considered to be equally important
for parents and grandparents, but less important for themselves. "What others think about the project" and
"Who carries out the work" is found to be the least important information, even though the grandparents are
expected to be somewhat more interested in "Who carries out the work". Pupils from Børresen lower secondary
school consider information about "What societal benefit the project can have" as very important (70% or more
for all three groups) and considerably more important than Strinda and Re upper secondary schools (40% or
lower). The results indicate that the pupils/students expect that their parents and grandparents would like to
receive (more or less) the same type of information as themselves. This covers a broad spectrum of information
from a description of the test site and the work that can be done there, to when and for how long there will be
activity, to how this activity will affect the neighbourhood and the local environment.
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The responses to "What do you remember the most from the visit at Svelvik CO2 Field Lab?" and "If you
were responsible for the Svelvik CO2 Field Lab, how would you have presented the laboratory and the
activities there (..)" gave the following recommendations:
In general
12) Use a simple language targeting the age and level of knowledge of the audience.
13) Do not include too much information; not all details are important.
14) Continue to show the demonstration model of the casing when talking about the monitoring
wells and instrumentation installed behind casing.
15) Make a movie showing how the test site is working and operated.
16) Show recorded test data and if possible, some interesting results.
17) Make a Kahoot or a quiz in order to engage the audience.
For site visits
18) Divide the group into as many and small groups as possible. This is especially important when
visiting the instrument cabin.
19) Show "live" recording of data and/or perform measurements during the visit.
20) If possible, engage the visitors in some activity.
21) Inform about proper clothing, including footwear.
22) Drinks and something to eat is always received well.
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Appendix 1 Questionnaire details
APPENDIX 1.1 QUESTIONAIRE(S) TRANSLATED TO ENGLSIH
The questionnaire given to the three different school classes were identical except the introduction given in
View 1, the second question in View 4 and the question in View 14. The text for all three questionnaires are
therefore given below for these views.
-----------------------------------------------------------------------------------------------------------------------------------------------View 1

Strinda secondary school
Hi,
You have now learned about Svelvik CO2 Field Lab. Hope you found the presentation interesting.
We would like to have a good relationship with those who live close to the field lab and hope you
can give us some advice by answering this questionnaire. It will take approximately 15 minutes
to complete the survey, which is anonymous.
Kind regards Cathrine Ringstad
SINTEF / Svelvik CO2 Field Lab
Re secondary school
Hi,
How are you?
On Friday 31 January, you visited Svelvik CO2 Field Lab at Verket. Hope you thought it was an
exciting visit. We would like to have a good relationship with those who live close to the field lab
and hope you can give us some advice by answering this questionnaire. It will take approximately
15 minutes to complete the survey, which is anonymous.
Kind regards Cathrine Ringstad
SINTEF / Svelvik CO2 Field Lab
Børresen lower secondary school
Hi,
How are you?
On Thursday 5 March, you visited Svelvik CO2 Field Lab at Verket. Hope you thought it was an
exciting visit. We would like to have a good relationship with those who live close to the field lab
and hope you can give us some advice by answering this questionnaire. It will take approximately
10-12 minutes to complete the survey, which is anonymous.
Kind regards Cathrine Ringstad
SINTEF / Svelvik CO2 Field Lab

-----------------------------------------------------------------------------------------------------------------------------------------------View 2

First a bit about yourselves <HEADING>
I am a girl / a boy
Radio button, required
Check the option that suits you best
Matrix with following options: totally agree, somewhat agree, neither nor, slightly disagree,
completely disagree
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The climate debate interests me
I am influenced by articles, debates, documents and posts about the climate
I know what my opinions are and where I stand in the climate debate
I want greater measures to be taken to reduce climate emissions
I make choices in everyday life to improve the climate (source sorting, public transport, etc.)
I believe that CO2 capture and storage is an important step in improving the climate

-----------------------------------------------------------------------------------------------------------------------------------------------View 3

CO2 capture and storage <HEADING>
CO2 capture and storage can help us reduce the amount of CO2 released into the
atmosphere. How? Textbox

-----------------------------------------------------------------------------------------------------------------------------------------------View 4

Strinda secondary school
Svelvik CO2 Field Lab <HEADING>
What do we do at Svelvik CO2 Field Lab? Textbox
What do you remember best from the presentation of Svelvik CO2 Field Lab? Textbox
Re secondary school
Svelvik CO2 Field Lab <HEADING>
What do we do at Svelvik CO2 Field Lab? Textbox
What do you remember best from the visit to Svelvik CO2 Field Lab? Textbox
Børresen lower secondary school
Svelvik CO2 Field Lab <HEADING>
What do we do at Svelvik CO2 Field Lab? Textbox
What do you remember best from the visit to Svelvik CO2 Field Lab (apart from waffles and juice,
and that it was cold)? Textbox

-----------------------------------------------------------------------------------------------------------------------------------------------View 5

Svelvik CO2 Field Lab <HEADING>
One of the activities is to inject CO2 into the ground. How risky do you think this sounds? Check
the option that suits you best. Radio button






I think any risk (no matter how small or large) should stop the project
If there is a risk, then the local residents should be allowed to decide whether the project
should be implemented
This risk is assessed by knowledgeable professionals and approved by local authorities, and
I trust the decision makers in the community
As with other research projects, there will be a minimal risk of not doing well, but not
something I spend time worrying about
That it should go wrong could be the plot of a moderately good action film, but does not
happen in reality

------------------------------------------------------------------------------------------------------------------------------------------------
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View 6

Svelvik CO2 Field Lab <HEADING>
If you had been a neighbour (see the mark on the map), which of these factors would have been
most worrying in terms of activity at Svelvik CO2 Field Lab? You can select several options.
Check box








Noise
Dust
Increased traffic / reduced traffic safety
Pollution in the ground
CO2 exhaust
Without worry
Other, write here Textbox

-----------------------------------------------------------------------------------------------------------------------------------------------View 7

CO2 storage <HEADING>
There will be a CO2 storage project 500 meters from where you live. You will not receive any
further information. What would you be thinking? Check the option that suits you best.
Radio button








Cool, that sounds exciting!
I want to know more about this
Can I visit?
I reckon it will not affect me, so I do not care
Why is it located here?
This would worry me as I think there is a risk associated with such an installation
Other, write here Textbox

-----------------------------------------------------------------------------------------------------------------------------------------------View 8

If you were the closest neighbour to Svelvik CO2 Field Lab <HEADING>
How would you like to receive information? You can select several options Check box











Letter
Flyer
Facebook
Instagram
Twitter
Other social media (Snapchat, TikTok etc.)
Svelvik CO2 Field Lab's web site
Newspaper article
Public meetings
Other, write here Textbox

-----------------------------------------------------------------------------------------------------------------------------------------------View 9

If you were the closest neighbour to Svelvik CO2 Field Lab <HEADING>
What type of information would you like to receive? Grade each point, where 5 is very important
and 1 very unimportant. Matrix







A description of the field laboratory and the activities that can be done there
Which and how much activity is planned for the future
Who will carry out the work
If the work creates noise
Whether the work creates increased traffic
Whether the activity involves a risk to the local environment
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What others think about the project (politicians, other researchers, economists, etc.)
What societal benefit the project can have

Something else that might be relevant to inform about? Write here or leave the box blank.
Textbox
-----------------------------------------------------------------------------------------------------------------------------------------------View 10

If your parents were the closest neighbour to Svelvik CO2 Field Lab <HEADING>
How would you like to receive information? You can select several options Check box











Letter
Flyer
Facebook
Instagram
Twitter
Other social media (Snapchat, TikTok etc.)
Svelvik CO2 Field Lab's web site
Newspaper article
Public meetings
Other, write here Textbox

-----------------------------------------------------------------------------------------------------------------------------------------------View 11

If your parents were the closest neighbour to Svelvik CO2 Field Lab <HEADING>
What type of information would they like to receive? Grade each point, where 5 is very important
and 1 very unimportant. Matrix









A description of the field laboratory and the activities that can be done there
Which and how much activity is planned for the future
Who will carry out the work
If the work creates noise
Whether the work creates increased traffic
Whether the activity involves a risk to the local environment
What others think about the project (politicians, other researchers, economists, etc.)
What societal benefit the project can have

Something else that might be relevant to inform about? Write here or leave the box blank.
Textbox
-----------------------------------------------------------------------------------------------------------------------------------------------View 12

If your grandparents were the closest neighbour to Svelvik CO2 Field Lab <HEADING>
How would you like to receive information? You can select several options Check box











Letter
Flyer
Facebook
Instagram
Twitter
Other social media (Snapchat, TikTok etc.)
Svelvik CO2 Field Lab's web site
Newspaper article
Public meetings
Other, write here Textbox
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View 13

If your grandparents were the closest neighbour to Svelvik CO2 Field Lab <HEADING>
What type of information would they like to receive? Grade each point, where 5 is very important
and 1 very unimportant. Matrix









A description of the field laboratory and the activities that can be done there
Which and how much activity is planned for the future
Who will carry out the work
If the work creates noise
Whether the work creates increased traffic
Whether the activity involves a risk to the local environment
What others think about the project (politicians, other researchers, economists, etc.)
What societal benefit the project can have

Something else that might be relevant to inform about? Write here or leave the box blank.
Textbox
-----------------------------------------------------------------------------------------------------------------------------------------------View 14

Strinda and Re secondary school
If you were responsible for the Svelvik CO2 Field Lab <HEADING>
How would you have presented the laboratory and the activities there for pupils studying
Geofag2? Textbox
Børresen lower secondary school
If you were responsible for the Svelvik CO2 Field Lab <HEADING>
How would you have presented the laboratory and activities there for pupils that are 13-15
years old? Textbox

-----------------------------------------------------------------------------------------------------------------------------------------------View 15

Thank you for responding to the survey
Kind regards Cathrine Ringstad
SINTEF / Svelvik CO2 Field Lab
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APPENDIX 1.2 DESKTOP QUESTIONNAIRE
View 1 Strinda secondary school

View 2
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View 3

View 4
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View 5

View 6
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View 7

View 8
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View 9

View 10
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View 11

View 12

A2-57

Copyright © SECURe 2021

View 13

View 14
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View 15
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APPENDIX 1.3 PHONE QUESTIONNAIRE

View 1a

View 1b

View 1c

View 1d

View 2a

View 2b
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View 3

View 4a

View 4b

View 5

View 6

View 7
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View 8

View 9

View 10

View 11

View 12

View 13
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View 14

View 15
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Appendix 2 Presentation at Strinda secondary school
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Public introduction
Subsurface Evaluation of CCS and Unconventional Risks (SECURe) is gathering unbiased,
impartial scientific evidence for risk mitigation and monitoring for environmental protection to
underpin subsurface geoenergy development. The main outputs of SECURe comprise
recommendations for best practice for unconventional hydrocarbon production and geological
CO2 storage. The project is funded from June 2018–May 2021.
The project is developing monitoring and mitigation strategies for the full geoenergy project
lifecycle; by assessing plausible hazards and monitoring associated environmental risks. This is
achieved through a program of experimental research and advanced technology development that
includes demonstration at commercial and research facilities to formulate best practice. We will
meet stakeholder needs; from the design of monitoring and mitigation strategies relevant to
operators and regulators, to developing communication strategies to provide a greater level of
understanding of the potential impacts.
The SECURe partnership comprises major research and commercial organisations from countries
that host shale gas and CCS industries at different stages of operation (from permitted to closed).
We are forming a durable international partnership with non-European groups; providing
international access to study sites, creating links between projects and increasing our collective
capability through exchange of scientific staff.
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Executive report summary
Polish case study
There is an increasing interest in participatory monitoring approaches in energy research and
investment projects. The main reason is their complexity that requires a carefully crafted policy
response. As a successful participatory monitoring process would not be possible without experts,
finding out their opinion on how to involve stakeholders is crucial. The aim of this study is to
evaluate the perception of geo-experts, non-governmental organizations (addressing
environmental issues), and regional administration units from Poland concerning participatory
monitoring and decision-making processes.
In order to find out about the above perceptions, we employed the Q-methodology. After initial
workshop and literature review, we selected dimension of interest and prepared preliminary
statements. Next, these statements were, after the pilot testing phase, evaluated and improved to
be used in the final study. Due to the Covid-19 pandemic, we chose an online-based approach to
conduct the Q study and we implemented our research tool with the software called Q-method
software (https://qmethodsoftware.com/). Finally, the results were statistically tested using Ken-Q
analysis.
The initial review of literature based on a number of relevant keywords issued 128 articles
published between 1975 and 2020 year. Then, we selected the relevant articles and reviewed the
collected text passages where experts expressed their opinions towards participatory monitoring
and decision-making processes. From these text passages, we derived 48 statements. To get
better structure among the selected statements, we clustered them into 6 sub-categories. These
were 1) Democracy, 2) Government role, 3) Participation, 4) Trust, 5) Participatory monitoring, 6)
Citizen Science.
The pilot testing included evaluation by two geology experts experienced in monitoring research.
Thanks to their input, we further reduced the number of statements to 33 and developed Q grid to
be used in their ranking. In the next step, we conducted a pilot Q sort with 4 high profile experts:
1) a geologist from the Polish Geological Survey; 2) an expert on public consultation from the
Regional Directorate for Environmental Protection; 3) a public administration expert who deals
with geo-energy projects, and 4) a citizen who participated in public consultation processes on
subsurface energy investment. Based on their feedback, we edited the final phrasing of statements
and improved the clarity of the instructions for participants.
To choose respondents for the Q sort in the final study, we used the list of geo-energy experts
who had some experience with communicating their work to the local people. We focused on 3
categories: 1) geological researchers who conduct fieldwork, 2) public administration
representatives who conduct environmental impact assessment, 3) non-governmental
organizations which deal with geo-energy. Of the selected 67 participants, 22 individuals (11, 5, 6
the three categories above, respectively). In Q methodology the standard method is to perform
factor extraction using centroid analysis (CA) or principal component analysis (PCA). We decided
to determine 3 factors for further analysis with the results of CA and varimax rotation, as it is nonortogonal method that gave us interpretable factors (correlated) and the percentage of explained
variance is the highest in 3 factors.
The three factors used in analysis accounted for 45% of the data variability. Factor 1 could be
characterized as a perception of expert-knowledge and expert-decision-making process as
important (explaining 28% of the data variability); Factor 2 can be labelled as Pro-partnership
attitude (11%); and Factor 3 as Pro-informative but with expert’s final say (6%).
The greatest consensus among respondents was built upon statements belonging to the trust
dimension; this result is statistically significant and respondents agreed with them. Respondents
believed that participation of local communities in the decision making process increases the level
A3-2
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of trust concerning geo-energy projects. Moreover, they also agreed that continuous feedback
about the progress of investment and cooperation with local communities is the investors'
responsibility. There was also clear consensus around statements belonging to the ladder of
participation; this result was statistically significant and respondents disagreed with these
components of statements. Respondents also disagreed with the belief that expectations of local
communities about their participation in geo-energy projects go beyond the level they can accept.
The greatest disagreement was built upon the statement belonging to democracy dimension
representing the belief that experts have the final word on the implementation of advanced
technologies and subsurface projects. Furthermore, respondents disagreed on statements
belonging to the citizen science dimension, for example that lack of technical knowledge limits the
possibility for local communities to participate in technological projects. Other statements which
caused disagreement belong to the ladder of participation dimension: there are diverse opinions
on the topic if a local community should have influence on the project implementation in their own
area.
Factor 1 (Expert-knowledge and expert-decision-making) was shared by the largest number of
participants and was mostly represented by the statement: “Participation of experts is essential for
the implementation of participatory monitoring” and “Experts should have final say on the
implementation of advanced technologies and subsurface projects”. However, there is also a belief
that geo-energy projects can mitigate climate change and experts could educate the public: “There
is a need to educate local communities about climate change”. The lowest score in this factor is
assigned to statements on social-driven/participatory monitoring: “Local communities should have
the possibility to choose what should be monitored in their local area” and “Before implementing
large infrastructure projects, formal acceptance (e.g. voting) by local communities is necessary”.
The Factor 2 (Pro-partnership attitude) was less strongly represented among participants of the
study and was mostly characterized by a positive attitude towards statements on partnership in
decision making processes and bottom up environmental monitoring. This perception was
characterized by a pro-partnership attitude and a strong belief that local communities should be
involved in decision-making processes in geo-energy investments and the lack of knowledge
about the technology does not limit the possibility to participate in such projects. Also, appreciation
of public consultation was discriminant: “Public consultation about a project do more harm than
good”. Same concerned positive attitude towards participatory monitoring (disagreement with the
statement: “Local communities are unable to help in collecting data on environmental impacts”).
Although participation of experts was considered as essential, experts do not necessarily have the
final say. The pro-partnership narrative is distinguished also by the claim of environmental data
transparency (“Environmental monitoring data should be made public”) and the need to build a
trust in the investor. Conversely to the narrative 1 (pro-expert knowledge) and narrative 3 (proinformative), one of the least agreed statements related to the task/role of geo-energy experts
(participants of the study), which can lead interpretations towards more open expert roles in the
projects (“My task is to provide technical and/or environmental analysis and not to organize public
communication at the same time”). The ambiguity of this pro-partnership narrative is illustrated by
the statement “Local communities' knowledge should be used for preparing environmental
monitoring programmes” which is contradicting the statement on bottom-up approach. The
disagreement (-1) on “no culture of dialogue” can lead towards interpretation that it is a (slightly)
positive evaluation of the existing communication between public administration and society.
In the narrative linked to Factor 3 (Pro-informative but with expert’s final say), similarly to narrative
1, the central dimension was knowledge (technical, expert), however there is an agreement on
local communities involvement (only) in information and education. According to this perception,
people should be informed and then included in environmental monitoring to avoid their skepticism
towards the project. We can also see the technocratic attitude with the latent openness towards
“communicative tasks” for experts in social aspects. This means that in this perception the
responsibility is placed at the investor to inform and educate local communities (disagreement with
“It is the investor's responsibility to provide continuous feedback on the progress of the investment
and cooperate with local communities”). What differentiates this factor from perception 1 and 2, is
the neutral attitude towards experts’ participation. There is a strong trust in EIA procedures (“The
A3-3
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EIA procedures are insufficient for a comprehensive assessment of the environmental and social
impacts of the project”), that can ensure also the legal form of local participation (disagreement
with “EIA procedures do not assume any cooperation between specialists and local communities”).
Concluding, this overview presents the most important issues put in context of 3 existing narratives
of the particular target group (geologists, geo-experts from non-governmental organization and
regional administration units from Poland). It gives insight into the ways participants view the topics
related to participatory monitoring and reveals the logic behind their possible future behaviors and
positions.
This Appendix presents the approach and outcomes of the Polish use case on participatory
monitoring as part of the task 6.3 research and deliverable D6.6 of the SECURe project. The
insights from this Polish use case have been combined with the outcomes of use cases in the
Netherlands, Norway and the United Kingdom. Overarching conclusions are presented in the main
report D6.6 “Improving the societal embeddedness of geo-energy projects: added value of a
participatory monitoring approach”.
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1 Introduction
The aim of this study is to evaluate the perception of geo-experts, non-governmental organizations (addressing
environmental issues), and regional administration from Poland towards participatory monitoring and decisionmaking processes.
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2 Methods
There is an increasing interest in participatory monitoring approaches in energy research and investment
projects mainly for the reason of their complexity that requires a carefully crafted policy response (Arnstein,
1969; Schroeter et al., 2016). As a successful participatory monitoring process would not be possible without
experts, their opinion on how to involve stakeholders is crucial. In order to find out about it, we chose the Q
methodology, which is used to reveal links between beliefs on a topic to beliefs on other topics through the
use of factor analysis (Brown, 1980; Watts and Stenner, 2005). Participants are requested to rank the
statements (Q sort), which represent particular beliefs, according to whether they agree or disagree with them.
Respondents should do that by fitting the statements into a fixed template (grid) that looks like a pyramid and
reflects a normal distribution curve. The pyramid contains as many boxes as the number of statements. There
are at least three important differences between this method and survey-based methods - collectively termed
R methodology - that identify similarities across categories of age, gender, education, income, etc.) (Addams
and Proops, 2000). Firstly, in Q methodology, a Q sort done by a participant is the variable, while in R
methodology, the survey question is the variable. Secondly, in Q methodology, a Q statement is the subject,
while in R methodology, a respondent is the subject. Thirdly, in Q methodology, the population is concourse
(all possible statements), while in R methodology respondents make the sample of a given population (Webler
et al., 2001). Therefore, the Q method enables us to focus on the constructs, e.g. beliefs, and not on the
constructors (respondents). A set of statements amenable to appraisal are constructed. They are usually
driven from prior interviews or literature review to form the Q sample.
The Q sort could be completed either manually or using online-based software (Brown, 1996). The application
eliminates the possibility to interact with participants while they are sorting the statements and reduces it to
electronic communication via emails.
The main steps of the research are as follows (See also Figure A3-1):
1. development of statements based on literature review and experts’ opinions collected during
interviews, workshops or conferences
2. pilot testing and validation
3. final study
4. analysis

Figure A3-51
2.1

Timeline of the research procedure

SELECTION OF STATEMENTS

We developed our set of statements based on 1) a workshop and 2) a comprehensive review of scientific
literature. The workshop was organized as a part of the SECURe project tasks and was titled "Towards tailor
made participatory monitoring programs". Its main objective was to introduce the framework for participatory
monitoring and an accompanying guidance on how the framework could be used in practice. The diversity of
participants and their open discussions on the topic was a useful starting point for selecting a set of statements
for the Q-method study. We used the workshop’s transcript to select dimensions of experts’ opinions and the
preliminary group of statements. For the literature search we used the Scopus base of journals. For the search
strategy we used the following search string: "engagement" AND "shale" OR "ccs"; "participatory monitoring"
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AND "shale" OR "ccs". We got 128 articles published between 1975 and 2020 year. Then we selected the
relevant articles, reviewed the collected text passages where experts expressed their opinions towards
participatory monitoring and decision-making processes. From these text passages, and after having removed
some obvious repetitions, we derived 48 statements. To better structure the statements and to gain a better
overview we followed the approach described by Díaz et al. (2017), which is to define categories and assign
the statements accordingly. This clustering of statements enabled us to easily delete duplicates and to merge
similar ideas or turn very detailed statements into more general ones. For this, we introduced 6 sub-categories:
1.
2.
3.
4.
5.
6.

democracy;
government role;
participation (Ladder of participation);
trust;
participatory monitoring;
citizen Science.

We ensured that different opinions, schools of thought and political views were adequately represented in
each category.
2.2

PILOT TESTING AND VALIDATION

With a more manageable set of 42 statements we entered a pilot testing and validation phase. Each statement
was evaluated separately by two geology experts who conduct monitoring research. Based on the gathered
feedback we adapted the phrasing and further reduced the number of statements to 33. For the ranking of the
statements, we developed a Q grid (template) based on Fisher and Brown (2014) on which the participant can
allocate each of the 33 statements according to his or her individual preferences (Figure A3-2). Additionally, it
was possible to preliminarily assign the statements to one of three categories (agree, so-so, do not agree) –
an optional step for each participant - and then sort them out using the Q grid. During the final step, changes
between categories were possible.

Figure A3-52

Q grid used in the study

Source: adapted from Fisher and Brown 2014

Due to the Covid-19 pandemic, we chose an online-based approach to conduct the Q study and we
implemented our research tool with the software called Q-method software (https://qmethodsoftware.com/) –
Fig A3-3.
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Figure A3-53
Screen shot of the Q grid in Q-method Software. Statements were preliminary put into
three categories (agree, neutral, do not agree) – which is an optional step for each participant.
Source: https://qmethodsoftware.com/
In the next step we conducted a pilot Q sort with 4 high profile experts: 1) a geologist from the Polish Geological
Survey; 2) an experts on public consultation from the Regional Directorate for Environmental Protection; 3) a
public administration expert who deals with geoenergy projects, and 4) a citizen who participated in public
consultation processes on subsurface energy investment. We sent them a link to the study and conducted a
short telephone interview after they had carried out the sorting of statements. Based on the gathered feedback,
we edited the final phrasing of statements (Appendix 1) and improved the clarity of the instructions for
participants, which is crucial in an online-based study.
2.3

FINAL STUDY

To choose respondents (P set) for the Q sort we used the list of geoenergy experts who had some experience
with communicating their work to the local people. We focused on 3 categories: 1) geological researchers who
conduct fieldwork, 2) public administration representatives who conduct environmental impact assessment, 3)
non-governmental organizations which deal with geo-energy.
We selected 67 participant (Table A3-1). They were invited by email (3 rounds of mailing and reminders) as
well as via telephone. However, due to the pandemic, the recruitment process was long and not fully
successful: the remote work mode and quarantines caused many problems with reaching people, even if via
e-mail and phone.
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Table A3-18 Number on geoenergy experts invited and participated in the study.
Source: own work

Geological
researchers who
conduct
fieldwork
Invited
sort

Non-governmental
organizations
which deal with
geoenergy

Total

Q

26

14

27

67

Participated in
Q sort

11

5

6

22

2.4

to

Public administration
representatives who
conduct environmental
impact assessment

ANALYSIS

We conducted our data analysis using the Ken-Q Analysis software (Banasick, 2019). Factor analysis was
performed to analyse Q sorts gathered within the study. Factor analysis in Q method aims at finding the
underlying patterns of Q sorts. Contrary to other methods that use factor or component analysis to find factors
that explain a smaller number of characteristics among a large sample of participants, Q uses a limited number
of participants and instead finds correlations between the sorts made by the participants. Identified factors,
which are singled out through the analysis, are often referred to as „ideal sorts”. Ideal sorts are composed of
opinions of different participants. Each ideal sort (factor) may be interpreted as a social perspective or a
narrative that can be found in social practice.
There are two types of factor extraction - the principal component analysis (PCA, main components method)
and centroid (CA). PCA is the most commonly used way of isolating factors and has been created in most
tests and statistics to determine how many factors should be distinguished. The centroid method is currently
used in the analysis of ideal Q sorts (Watts and Stenner, 2005). There is a suggestion from Watts and Stennert
to extract a factor for every 6 sorts provided. As we gathered 22 Q sorts, we decided to perform CA for 3 and
4 factors as well as PCA (the software enable to extract maximum 8 factors) for the results (Table A3-2 to A34). Kaiser's criterion (Bussell, 1998) says to keep for further analysis as many factors as there are own values
Table A3-2 PCA 8 factors
Source: own work

Table A3-3 CA 3 factors
Source: own work
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Table A3-4 CA 4 factors
Source: own work

Taking into account criteria explained above CA shows that both 3 and 4 factors options could be taken into
account, and PCA shows that even 6 factors option is possible. However, an additional method to determine
the number of factors is a scree plot which allows us to observe how the share of variations is explained by
subsequent factors changes. The principle is to leave those factors that are before a long mild fall down. Basing
on three scree plots (Figure A3-4 to A3-6) we decided to determine 3 factors for further analysis with the results
of CA, as the results do not differ much from PCA and CA is the only method that extracts non orthogonal
factors (is regarded as best method of factor analysis in Q-methodology) (Akhtar-Danesh, 2017)

Figure A3-4 PCA 8 factors

Figure A3-5 CA 3 factors
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Figure A3-6 CA 4 factors
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3 RESULTS
In this section we present three descriptions of the narrations which are strongly represented in the
Q sorts. Each description is based on the factor extraction using Centroid Analysis to find correlations
between Q-sorts (Table A3-5) – the final three factors together account for 45% of the data variability:
Q sorts load/score very high on factor 1 which makes factor 1 a prominent factor.
Table A3-19 Unrotated Factor Matrix

Source: own work

Part.Num.

Participant

Factor 1

Factor 2

Factor 3

1 I18649

0,5715

-0,2644

-0,1072

2 I18650

0,6462

0,0736

0,1289

3 I18718

0,4677

-0,4043

-0,1996

4 I18830

0,387

0,017

-0,1751

5 I19515

0,5543

-0,2552

0,3208

6 I19945

0,097

0,0388

0,4042

7 I19959

0,7898

0,026

0,1374

8 I19964

0,7011

-0,1208

-0,3411

9 I20025

0,5798

0,407

0,0853

10 I20148

0,4746

-0,5449

0,009

11 I20167

0,5613

-0,3277

-0,3224

12 I20275

0,5447

-0,4356

0,0628

13 I20440

0,4266

0,7169

0,1483

14 I20446

0,4465

0,3107

-0,2086

15 I20450

0,6644

0,342

0,0736

16 I20627

0,6925

-0,0793

0,2301

17 I20699

0,7499

0,0464

0,1289

18 I20957

0,5683

0,0647

-0,3717

19 I20962

0,1627

0,0268

-0,4008

20 I21027

0,1781

0,4016

0,0175

21 I22430

0,4117

0,4035

0,161

22 I22612

0,2418

-0,4176

0,5358

6,1916

2,32

1,368

28

11

6

Eigenvalues
% Explained Variance

The correlation matrix below (Table A3-6) reveals the factors’ structure. It indicates in tabular form
the extent to which each Q sort is correlated or uncorrelated in terms of significant or insignificant
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loadings (Brown 1991): a low correlation indicates low similarity in content between the analyzed
factors.
Table A3-20 Factor score correlations.
Source: own work

factor 1 factor 2 factor 3
factor 1

1

0,3287

0,2231

factor 2

0,3287

1

0,0283

factor 3

0,2231

0,0283

1

We call each narrative an "ideal type”, which means it should be treated as a model narrative
represented in the perception of participants.
Factor 1 can be characterized as a perception of expert-knowledge and expert-decision-making
process as important (28% of the data variability); Factor 2 can be labelled as Pro-partnership
attitude (11%); and Factor 3 as Pro-informative but with experts final say (6%).
3.1

SIMILARITIES AND DIFFERENCES WITHIN PERCEPTIONS (FACTORS)

The following table (Table A3-7) contains the ranking of all statements in all Q-sorts within the study
from the lowest to the highest z-score. Statements that do not distinguish between any pair of factors
(with low z-score) are called consensus statements. These are either statements with which there is
a general agreement across the factors or a general disagreement.
The greatest consensus (Z=0) was built upon statements belonging to the trust dimension - this
result is statistically significant (p <0.01) and respondents agree with them (>=1). Respondents
believe that participation of local communities in the decision making process increases the level of
trust (and reduces opposition) concerning geo-energy projects (value =1 among all 3 factors) –
statement 18. Moreover, they also agree (Z=0,018) that continuous feedback about the progress of
investment and cooperation with local communities is the investors' responsibility (values from 2 to
3 among all 3 factors) – statement 21.
Furthermore, consensus (Z=0,04) was built upon statements belonging to the ladder of participation
- this result was statistically significant (p <0.01) and respondents disagree with these components
of statements (<=-1). Respondents disagree with the belief that expectations of local communities
about their participation in geo-energy projects go beyond the level they can accept (values from -2
to -1 among all 3 factors,) – statement 17.
The greatest disagreement (Z=1,902) was built upon the statement belonging to democracy
dimension representing the belief that, the final say of experts on the implementation of advanced
technologies and subsurface projects – statement 5. This statement was ranked as 4 (factor 1 and
2) and as -2 (factor 2). This was a statistically significant distinguishing statement for factor 2 (p
<0.01). Furthermore, respondents disagree (Z=1,431) on statements belonging to the citizen science
dimension and say that lack of technical knowledge limits the possibility for/or even disqualifies local
communities from participating in technological projects – statement 29. This statement was ranked
as -3 (factor 2), -1 (factor 1) and 4 (factor 3). It was a statistically significant distinguishing statement
(p <0.01) for factor 2 and 4. Other statements which caused disagreement (Z=1,115) belong to the
ladder of participation dimension and say that a local community should have influence on the project
implementation in their own area – statement 15. This statement was ranked as -4 (factor 1) 1 (factor
2) and 2 (factor 3). This was a statistically significant distinguishing statement for factor 1 (p <0.01).
There is only one statement (p <0.01) which causes disagreement (Z=0,534) and is a statistically
significant distinguishing statement among all 3 factors. This statement represents a belief that
A3-14
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participation of experts is essential for the implementation of participatory monitoring – statement
24, participatory monitoring dimension. This statement was ranked as 0 (factor 3) and as 4 (factor 1
and 2).
Table A3-21 The ranking of all statements in all Q-sorts within the study from the lowest (consensus) to the
highest (disagreement) z-score. All mentioned statements are statistically significant at least at
p<.05 while those with asterisk (*) indicates significance at p<.01
Source: own work
Statement
Number

Statement

F1

F2

F3

Z-Score
variance

18

Participation of local communities in decision making
processes for geo-energy projects increases the level of
trust and reduces the risk of local communities'
opposition.

1

1

1

0

21

It is the investor's responsibility to provide continuous
feedback on the progress of the investment and
cooperate with local communities.

2

2

3

0,018

17

The expectations of local communities about their
participation in my geo-energy projects go beyond the
level I can accept.

-1

-1

-2

0,04

2

It should be made clear to local communities what their
interests and benefits in the investment might be.

2

1

0

0,066

4

A just energy transition means involving local
communities in the decision-making process of geoenergy projects.

0

2

1

0,098

22

The media make it difficult to build trust for investments.

0

-2

-2

0,099

13

A local community should be informed about the extent
to which its voice is taken into account when decisions
about an investment are made (e.g. advisory, codetermining, decisive).

1

2

0

0,1

8

EIA procedures do not assume any cooperation
between specialists and local communities.

-2

-2

-3

0,13

30

Education of local communities about methods to collect
data on projects' environmental impacts will ensure a
higher quality of these data.

1

0

2

0,142

31

Local communities' knowledge should be used for
preparing environmental monitoring programmes.

1

-1

1

0,152

32

The widespread availability of fake news and unreliable
data about new geo-energy technologies causes
reluctance of local communities to use them.

2

0

-1

0,197

19

The lack of local participation in environmental
monitoring increases the level of community’s
scepticism about geoenergy projects

0

0

3

0,213

28

A participatory monitoring system should be an
integrated part of the geo-energy project strategy

-1

1

0

0,265

1

Only those infrastructure projects
been accepted by local communities
implemented.

-4

-1

-1

0,283

that have
should be
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Statement
Number

Statement

F1

F2

F3

Z-Score
variance

25

Local communities are unable to help in collecting data
on environmental impacts.

-1

-4

-2

0,299

10

The EIA procedures are insufficient for a
comprehensive assessment of the environmental and
social impacts of the project.

-1

-2

-4

0,312

7

It is my personal duty and moral necessity to involve
residents in geoenergy projects in their area.

1

-1

-3

0,357

23

Environmental monitoring data should be made public.

3

3

-1

0,381

16

Public consultations about a project do more harm than
good.

-2

-4

-1

0,436

11

There is no culture of dialogue between public
administration and society in our country with regard to
spatial planning (even more so when it comes to
projects carried out in subsurface geological
formations).

2

-1

1

0,531

24

Participation of experts is essential
implementation of participatory monitoring.

the

4*

4*

0*

0,534

33

The implementation of geo-energy projects is needed
for climate change mitigation.

3

3

-1

0,558

26

Local communities should have the possibility
to choose what should be monitored in their local area.

-3

0

2

0,69

6

Before implementing large infrastructure projects,
formal acceptance (e.g. voting) by local communities is
necessary.

-3

0

1

0,856

9

My task is to provide technical and/or environmental
analysis and not to organize public communication at
the same time.

0

-3

3

0,952

3

Local
communities
should
be
involved
decision making about geo-energy investments.

in

-2

4

0

0,975

12

There is a need to educate local communities about
climate change.

3

3

-2

0,977

20

Trust in the investor leads to the approval of the whole
project.

0

2

-3

0,987

14

The mere provision of information about underground
activities in the project is sufficient for the involvement
of local communities.

-3

-3

2

1,014

27

A public (bottom up) environmental monitoring system
financed by public money should be introduced.

-2

1

-4

1,101

15

A local community should have an influence on the
project implementation in their own area.

-4*

1

2

1,115

29

Lack of knowledge about technology limits/disqualifies
the possibility for local communities to participate in
technological projects.

-1

-3*

4*

1,431

5

Experts should have final say on the implementation of
advanced technologies and subsurface projects.

4

-2*

4

1,902
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3.2

FACTOR 1: PRO-EXPERT KNOWLEDGE ATTITUDE

Factor 1 (Table A3-8 and Figure A3- 6) was shared by the largest number of participants and it is
mostly represented by the statement: “Participation of experts is essential for the implementation of
participatory monitoring” and “Experts should have final say on the implementation of advanced
technologies and subsurface projects” (+4).
The following table contains the distinguished statements ranked from the highest to the lowest Zscore in factor 1 that differentiate the narrative from factors 2 and 3.
In this narrative, experts are essential in geo-energy projects. The main focus is on their knowledge
due to wide spreading fake news, myths, unreliable data and chaotic information. That said, in this
perspective there is a perception that experts should have a final say on the implementation of
advanced technologies and subsurface projects (Z=1,886). However, there is also a belief that geoenergy projects can mitigate climate change and experts could educate the public: “There is a need
to educate local communities about climate change” (Z=1,259) (there is a moral necessity to involve
residents in projects). Similarly, the least agreed with statements related to the influence of local
community on the project implementation (acceptance or any choice of local communities):
The lowest z-score is assigned to statements on social-driven/participatory monitoring, too: “Local
communities should have the possibility to choose what should be monitored in their local area” (Z=
-1,167) and “Before implementing large infrastructure projects, formal acceptance (e.g. voting) by
local communities is necessary” (Z= -1,48).
Table A3-22 Distinguishing statements in FACTOR 1: pro-expert knowledge attitude. All mentioned
statements are statistically significant at p<.01
Source: own work
No

Statement

F1

F2

F3

24

Participation of experts is essential for the implementation
of participatory monitoring.

4

4

0

32

The widespread availability of fake news and unreliable
data about new geo-energy technologies causes reluctance
of local communities to use them.

2

0

-1

7

It is my personal duty and moral necessity to involve
residents in geoenergy projects in their area.

1

-1

-3

28

A participatory monitoring system should be an integrated
part of the geo-energy project strategy

-1

1

0

26

Local communities should have the possibility to choose
what should be monitored in their local area.

-3

0

2

6

Before implementing large infrastructure projects, formal
acceptance (e.g. voting) by local communities is necessary.

-3

0

1

15

A local community should have an influence on the project
implementation in their own area.

-4

1

2

Only
those
infrastructure
projects
been accepted by
local
communities
implemented.

-4

-1

-1

1

that
have
should
be
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Figure A3-54. Visualization of FACTOR 1: pro-expert knowledge attitude
Source: own work
3.3

FACTOR 2: PRO-PARTNERSHIP ATTITUDE

The factor 2 (Table A3-9 and Figure A3-7) is less strongly represented among participants of the
study and is mostly characterized by a positive attitude towards statements on partnership in
decision making processes and bottom up environmental monitoring.
This perception is characterized by a pro-partnership attitude and a strong belief that local
communities should be involved in decision-making processes in geo-energy investments (Z=1,524)
and the lack of knowledge about the technology does not limit the possibility to participate in such
projects. Also, appreciation of public consultation is discriminant (“Public consultation about a project
do more harm than good” Z=-2,168), as well as positive attitude towards participatory monitoring
(disagreement with the statement: “Local communities are unable to help in collecting data on
environmental impacts”, Z=-1,771).
Although participation of experts is considered as essential (Z=1,452), experts do not necessarily
have the final say (Z=-0,927). The pro-partnership narrative is distinguished also by the claim of
environmental data transparency (“Environmental monitoring data should be made public”, Z=1,029)
and the need to build a trust in the investor (Z=0,949).
Conversely to the narrative 1 (pro-expert knowledge) and narrative 3 (pro-informative), one of the
least agreed statements related to the task/role of geo-energy experts (participants of the study),
which can lead interpretations towards more open expert roles in the projects (“My task is to provide
technical and/or environmental analysis and not to organize public communication at the same time”,
Z=-1,38).
The ambiguity of this pro-partnership narrative is illustrated by the statement “Local communities'
knowledge should be used for preparing environmental monitoring programmes” (-1) which is
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contradicting the statement on bottom-up approach. The disagreement (-1) on “no culture of
dialogue” can lead towards interpretation that it is a (slightly) positive evaluation of the existing
communication between public administration and society.
Table A3-23. Distinguishing statements in FACTOR 2: pro-partnership attitude. All mentioned statements
are statistically significant at p<.01
Source: own work
No

Statement
3

F2

Local
communities
should
be
involved
decision making about geo-energy investments.

F1

F3

in

4

-2

0

24

Participation of experts is essential for the implementation of
participatory monitoring.

4

4

0

20

Trust in the investor leads to the approval of the whole
project.

2

0

-3

27

A public (bottom up) environmental monitoring system
financed by public money should be introduced.

1

-2

-4

31

Local communities' knowledge should be used for preparing
environmental monitoring programmes.

-1

1

1

11

There is no culture of dialogue between public administration
and society in our country with regard to spatial planning
(even more so when it comes to projects carried out in
subsurface geological formations).

-1

2

1

5

Experts should have final say on the implementation of
advanced technologies and subsurface projects.

-2

4

4

9

My task is to provide technical and/or environmental analysis
and not to organize public communication at the same time.

-3

0

3

29

Lack of knowledge about technology limits/disqualifies the
possibility for local communities to participate in technological
projects.

-3

-1

4

16

Public consultations about a project do more harm than good.

-4

-2

-1

A3-19

Copyright © SECURe 2021

Figure A3-55

Visualization of FACTOR 2: pro-partnership attitude

Source: own work

3.4

FACTOR 3: PRO-INFORMATIVE ATTITUDE

In this narrative (Table A3- 10 and Figure A3-8), similarly to narrative 1, the central dimension is
knowledge (technical, expert), however there is an agreement towards involvement of local
communities in information and education only. According to this perception, people should be
informed and then included (also) in environmental monitoring to avoid their scepticism towards the
project (Z=1,29).
We can see the technocratic attitude with the latent openness towards “communicative tasks” for
experts in social aspects. This means that in this perception the responsibility is placed at the investor
to inform, educate (and cooperate?) with local communities: “It is the investor's responsibility to
provide continuous feedback on the progress of the investment and cooperate with local
communities” (Z=- 0,985).
What differentiates the factor from perception 1 and 2, is the neutral attitude towards experts’
participation. There is a strong trust in EIA procedures (“The EIA procedures are insufficient for a
comprehensive assessment of the environmental and social impacts of the project” Z=-1,65), that
can ensure also the legal form of local participation (“EIA procedures do not assume any cooperation
between specialists and local communities” Z=-1,65).
The need to educate about climate change is unnecessary according to this narrative. Also, no
public monitoring is viewed as a good idea nor it is a trust in the investor that helps in the project
approval.

A3-20

Copyright © SECURe 2021

Table A3-24 Distinguishing statements in FACTOR 3: pro-informative attitude. All mentioned statements are
statistically significant at p<.01
Source: own work.
Statement

No

F3

F1

F2

29

Lack of knowledge about technology limits/disqualifies the
possibility for local communities to participate in
technological projects.

4

-1

-3

9

My task is to provide technical and/or environmental analysis
and not to organize public communication at the same time.

3

0

-3

14

The mere provision of information about underground
activities in the project is sufficient for the involvement of
local communities.

2

-3

-3

24

Participation of experts is essential for the implementation of
participatory monitoring.

0

4

4

23

Environmental monitoring data should be made public.

-1

3

3

33

The implementation of geo-energy projects is needed for
climate change mitigation.

-1

3

3

12

There is a need to educate local communities about climate
change.

-2

3

3

20

Trust in the investor leads to the approval of the whole
project.

-3

0

2

27

A public (bottom up) environmental monitoring system
financed by public money should be introduced.

-4

-2

1
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Figure A3-56
Visualization of FACTOR 3: pro-informative attitude
Source: own work
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• List of statements applied in the study divided in six
categories. Polish and English version.
Source: own work
No. Dimension Polish version

English version

1

Powinno się realizować tylko te projekty
infrastrukturalne, które uzyskały
akceptację ze strony społeczności
lokalnych.

Only those infrastructure projects that have
been accepted by local communities should be
implemented.

2

Powinno się wyjaśnić społecznościom
lokalnym, jakie są ich interesy i korzyści
płynące z inwestycji.

It should be made clear to local communities
what their interests and benefits in the
investment might be.

3

Powinno się włączać społeczności lokalne Local communities should be involved in
Democracy
w proces decydowania o inwestycjach
decision making about geo-energy
(5)
geoenergetycznych.
investments.

4

Sprawiedliwa transformacja energetyczna
A just energy transition means involving local
polega na włączaniu społeczności
communities in the decision-making process of
lokalnych w proces podejmowania decyzji
geoenergy projects.
o projektach geoenergetycznych.

5

Specjaliści powinni mieć decydujący głos Experts should have final say on the
w zakresie wysoko zaawansowanych
implementation of advanced technologies and
technologii i inwestycji podziemnych.
subsurface projects.

6

Przed wdrożeniem dużych projektów
infrastrukturalnych konieczna jest
formalna akceptacja (np. głosowanie) ze
strony społeczności lokalnych.

Before implementing large infrastructure
projects, formal acceptance (e.g. voting) by
local communities is necessary.

7

Czuję obowiązek i moralną konieczność
angażować mieszkańców w projekty
geoenergetyczne na ich terenie.

It is my personal duty and moral necessity to
involve residents in geoenergy projects in their
area.

Procedury OOŚ nie zakładają żadnej
współpracy specjalistów ze
społecznościami lokalnymi.

EIA procedures do not assume any
cooperation between specialists and local
communities.

Moim zadaniem jest analiza techniczna
lub/i środowiskowa a nie organizowanie
komunikacji społecznej w tym samym
czasie.

My task is to provide technical and/or
environmental analysis and not to organize
public communication at the same time.

8

9

10

Government role
(Environme
ntal Impact
Assessment, EIA)
(6)

Procedura OOŚ jest niewystarczająca dla The EIA procedures are insufficient for a
pełnego oszacowania wpływu inwestycji comprehensive assessment of the
na środowisko i społeczeństwo.
environmental and social impacts of the
project.
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No. Dimension Polish version

English version

11

W naszym kraju nie ma kultury dialogu
między administracją a społeczeństwem
w odniesieniu do planowania
przestrzennego (co też dotyczy projektów
realizowanych w przestrzeni
geologicznej).

There is no culture of dialogue between public
administration and society in our country with
regard to spatial planning (even more so when
it comes to projects carried out in subsurface
geological formations).

12

Potrzebna jest edukacja społeczności
lokalnych w zakresie zmian
klimatycznych.

There is a need to educate local communities
about climate change.

13

Lokalna społeczność powinna być
poinformowana w jakim zakresie jej głos
jest uwzględniony (np. doradczy,
współdecydujący, decydujący).

A local community should be informed about
the extent to which its voice is taken into
account when decisions about an investment
are made (e.g. advisory, co-determining,
decisive).

14

Samo informowanie o podziemnych
działaniach w projekcie jest wystarczające
w zakresie włączania społeczności
lokalnych.

The mere provision of information about
underground activities in the project is
sufficient for the involvement of local
communities.

Lokalna społeczność powinna mieć
decydujący głos dot. realizacji inwestycji
na swoim terenie.

A local community should have an influence
on the project implementation in their own
area.

16

Konsultacje społeczne powodują więcej
szkody niż pożytku.

Public consultations about a project do more
harm than good.

17

Oczekiwania społeczności lokalnych co
do zakresu udziału w konsultacjach
The expectations of local communities about
projektów, przy których
their participation in my geo-energy projects go
pracowałem/pracowałam, były zazwyczaj
beyond the level I can accept.
wygórowane i wykraczały poza poziom,
który akceptuję.

18

Zaufanie społeczne buduje się poprzez
udział mieszkańców w procedurach
konsultacyjnych dot. korzystania z
zasobów podziemnych.

Participation of local communities in decision
making processes for geo-energy projects
increases the level of trust and reduces the
risk of local communities' opposition.

19

Brak udziału mieszkańców w monitoringu
środowiskowym zwiększa ich poziom
sceptycyzmu wobec projektów
geoenergetycznych

The lack of local participation in environmental
monitoring increases the level of community’s
scepticism about geoenergy projects

Zaufanie do inwestora przekłada się na
aprobatę całego projektu.

Trust in the investor leads to the approval of
the whole project.

15

20

Ladder of
participation
(Arnstein)
(6)

Trust (5)

21

Na inwestorze spoczywa obowiązek
It is the investor's responsibility to provide
stałego informowania o postępach projektu continuous feedback on the progress of the
i współpracy ze społecznością lokalną.
investment and cooperate with local
communites.

22

Media utrudniają budowanie zaufania dla The media make it difficult to build trust for
inwestycji.
investments.

23

Participatory

Wszystkie dane z monitoringu
środowiskowego powinny być jawne.
A3-24
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No. Dimension Polish version

English version

24

Udział specjalistów jest niezbędny przy
realizacji monitoringu partycypacyjnego.

Participation of experts is essential for the
implementation of participatory monitoring.

25

Społeczności lokalne nie są w stanie
pomóc w zbieraniu danych nt. wpływu
inwestycji na środowisko.

Local communities are unable to help in
collecting data on environmental impacts.

26

Społeczności lokalne powinny mieć
możliwość wyboru, co powinno być
monitorowane na ich terenie.

Local communities should have the possibility
to choose what should be monitored in their
local area.

27

Powinien zostać wprowadzony społeczny A public (bottom up) environmental monitoring
system monitorowania środowiska
system financed by public money should be
finansowany ze środków publicznych.
introduced.

28

System monitoringu partycypacyjnego
A participatory monitoring system should be an
powinien być integralną cześcią projektów integrated part of the geo-energy project
geoenergetycznych.
strategy

29

Brak wiedzy na temat technologii
Lack of knowledge about technology
dyskwalifikuje uczestnictwo społeczności limits/disqualifies the possibility for local
lokalnych w projektach technologicznych. communities to participate in technological
projects.

30

Edukacja mieszkańców w zakresie
zbierania danych dotyczących
oddziaływania projektu na środowisko
zapewni wyższą jakość tych danych,
które mogą być wykorzystane
specjalistów.

31

monitoring
(6)

Citizen
science (5)

Education of local communities about methods
to collect data on projects' environmental
impacts will ensure a higher quality of these
data.

Wiedza społeczności lokalnych powinna Local communities' knowledge should be used
być wykorzystana w przygotowaniu
for preparing environmental monitoring
programów monitoringu środowiskowego. programmes.

32

Powszechna dostępność niesprawdzonych The widespread availability of fake news and
informacji o nowych technologiach
unreliable data about new geo-energy
geoenergetycznych wywołuje niechęć
technologies causes reluctance of local
społeczności lokalnych do ich stosowania. communities to use them.

33

Realizacja projektów geoenergetycznych
jest potrzebna ze względu na problemy
związane ze zmianami klimatycznymi.
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The implementation of geo-energy projects is
needed for climate change mitigation.
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Public introduction
Subsurface Evaluation of CCS and Unconventional Risks (SECURe) is gathering unbiased,
impartial scientific evidence for risk mitigation and monitoring for environmental protection to
underpin subsurface geoenergy development. The main outputs of SECURe comprise
recommendations for best practice for unconventional hydrocarbon production and geological
CO2 storage. The project is funded from June 2018–May 2021.
The project is developing monitoring and mitigation strategies for the full geoenergy project
lifecycle; by assessing plausible hazards and monitoring associated environmental risks. This is
achieved through a program of experimental research and advanced technology development that
includes demonstration at commercial and research facilities to formulate best practice. We will
meet stakeholder needs; from the design of monitoring and mitigation strategies relevant to
operators and regulators, to developing communication strategies to provide a greater level of
understanding of the potential impacts.
The SECURe partnership comprises major research and commercial organisations from countries
that host shale gas and CCS industries at different stages of operation (from permitted to closed).
We are forming a durable international partnership with non-European groups; providing
international access to study sites, creating links between projects and increasing our collective
capability through exchange of scientific staff.

Executive report summary
This report (Appendix 4 to deliverable D6.6) is the product of a study by the British Geological
Survey (BGS) describing the work to set up a participatory monitoring project in the UK and
contributing to Deliverable 6.6 of the SECURe project. The project had to undergo several
iterations due to both changes in UK policy on hydraulic fracturing, and then the COVID-19
pandemic. However, this has allowed a large number of options to be considered, many of which
could not be developed within the timescale of the project, but could be implemented at future
dates. The option that was finally selected, the reporting of local ground saturation and weather
conditions to assist in the interpretation of soil gas data was very simple, but is proving of interest
to the public and providing useful data.
This Appendix presents the approach and outcomes of the United Kingdom use case on
participatory monitoring as part of the task 6.3 research and deliverable D6.6 of the SECURe
project. The insights from this UK use case have been combined with the outcomes of use cases
in the Netherlands, Norway and Poland. Overarching conclusions are presented in the main report
D6.6 “Improving the societal embeddedness of geo-energy projects: added value of a participatory
monitoring approach”.
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1 Participatory Monitoring
TNO (Netherlands Organisation for Applied Scientific Research) and ERBS (Erasmus Research and
Business Support, Erasmus University, Rotterdam) developed the participatory monitoring approach for the
SECURe project in 2019, which was tested and enriched during a two day design training workshop in March
2019 (Task 6.3). The workshop objective was to introduce the framework for participatory monitoring with
guidance on how the framework could be used in practice, and covered its development and social licence to
operate, particularly related to shale gas and CCS activities. Some of the key points from the workshop report
(Puts et al, 2019) are summarised below:
The term ‘participatory’ can be used to mean that monitoring programmes are designed and
prepared in collaboration with local stakeholders; looking at how their questions, concerns,
perspectives and values can be translated into key performance factors for monitoring, and
identifying which data they would like to see being monitored. ‘Participatory’ can also be used to
describe when local stakeholders participate in collecting the monitoring data. Both these
interpretations of ‘participatory’ require interaction and collaboration with all the key stakeholders to
identify their main interests and concerns, so that their perspective of the project is taken into
account as well as what their role could be in the different phases of monitoring. Different
stakeholder groups can be involved in a variety of roles and project stages to fulfil the monitoring
objectives.
• Involving local stakeholders at all stages of the design and implementation of a project can improve
trust in the proposed activities and risk management strategies. The cost of setting up a participatory
monitoring programme is small compared with losing the social licence to operate due to a lack of
public acceptance, and effort needs to be put into the societal aspects as well as the technical ones.
• The purpose of participatory monitoring can include any of the following: knowledge generation,
improving the existing (expert) monitoring methods, raising citizen awareness, improving
management practices, social research behaviour, policy development and legal justification for the
policy.
• Participatory monitoring is just one of many ways to embed the project in a societal context, where
the benefits are viewed as outweighing the costs and impacts to a person/group.
• Participation can range from intensive involvement (co-deciding) through co-working, co-thinking, coknowing to non-involvement.
• Participatory monitoring can also include collaborative monitoring.
This report describes how the participatory monitoring approach was applied in the United Kingdom case
study, one of four complementary national case studies (Netherlands, Norway, Poland and United Kingdom)
in order to compare and learn:
•

• how the approach works;
• how it could contribute to better societally-embedded geoenergy projects.
The UK work described below evolved significantly and had to be relocated several times due to various
external factors. These locations are shown in Error! Reference source not found..
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2 Vale of Pickering
Originally (in March 2019) it was planned that the UK participatory monitoring case study for the SECURe
project would feature a proposed shale gas site, as the UK was one of the few countries in Europe with shale
gas exploration and hydraulic fracturing still allowed at the time.
The British Geological Survey (BGS) is part of a consortium that also includes Public Health England (PHE)
and the universities of Birmingham, Bristol, Royal Holloway (RHUL), Manchester and York (National Centre
for Atmospheric Science) that has been carrying out an independent environmental baseline monitoring
programme across the Vale of Pickering in North Yorkshire since 2015. The work is funded by a grant awarded
by the Department of Energy and Climate Change (DECC), now BEIS (Department of Business, Energy and
Industrial Strategy), and relates to the area where Third Energy UK Gas Limited had submitted a planning
application to hydraulically fracture one of its wells.
The monitoring includes water quality (groundwater and surface water), seismicity, ground motion, air quality
including radon, and soil gas to characterise the environmental baseline for these parameters before any
hydraulic fracturing and gas exploration or production takes place (in the event that planning permission is
granted). The investigations are independent of any monitoring carried out by the industry or the regulators
and
the
information
collected
from
the
programme
is
publically
available
(https://www2.bgs.ac.uk/groundwater/shaleGas/monitoring/yorkshire.html).
Local stakeholders are interested, curious and engaged, attending local drop-in events organised in the area
and exhibiting various levels of trust, but have stated concerns about the proposed Third Energy project, with
their main perceived risks being:
pollution of groundwater and surface water from fracking chemicals;
earthquakes;
noise;
increased traffic and impact on small communities;
air quality;
progressive industrialisation of the area.
The local community was also keen to make their own baseline measurements to provide a solid
understanding of the measurement process and the conditions in the area before any ‘fracking’ happened (Drill
or Drop, 2018). The plan being to better enable them to talk about the issues and to hold the operator and/or
the regulator to account if needed. They set up the Kirby Misperton Monitoring Group (KMMG) and used
industry standard equipment and methods to ensure that the results would conform to accepted and proven
protocols. They prioritised four areas: noise, air, water and traffic; neither noise nor traffic issues were included
in the scope of the independent monitoring funded by BEIS, and air quality (nitrogen dioxide and benzene),
and water (groundwater) sampling were carried out at additional locations. They also monitored complaints to
police, arrests and incidents. However, trust was an issue, with some local farmers not allowing KMMG access
to their land to collect water samples from their boreholes.
•
•
•
•
•
•

However, before any ideas or plans for a collaborative participatory monitoring project had been developed or
any approach made to local stakeholders, the UK government imposed a halt on any hydraulic fracturing on 1
November 2019. It was therefore deemed more productive to move the participatory monitoring project to one
of the UKGEOS research sites, proposed national field laboratories.

A4-4

Copyright © SECURe 2021

3 UK Geoenergy Observatories (UKGEOS)
The UK Geoenergy Observatories (https://www.ukgeos.ac.uk/) include two new world-class research facilities
that are being created at Ince Marshes, North West England, and Cuningar Loop in Glasgow to inform the
responsible development of new low carbon energy technologies. The observatories will provide essential data
about the underground environment to generate new knowledge about the potential of geoenergy to deliver
clean energy at the scale required to achieve net-zero by 2050. It is planned that the UK Geoenergy
Observatories will drive innovation by:
•
•
•
•

creating a first-of-its-kind set of national infrastructure research and testing facilities capable of
investigating the feasibility of innovative unconventional and emerging energy technologies;
developing real-time, independent data capable of providing independent evidence to better inform
decisions relating to unconventional, emerging and innovative energy technologies policy, regulatory
practice and business operations in these technology areas;
deploying sensors and baseline monitoring equipment to enable world-class science and
understanding of subsurface processes and interactions;
an additional and prominent innovative objective is that they may also test public opinion and
questions and concerns of local communities about these new geoenergy sources.
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Figure A4-57

Location map of proposed SECURe project UK participatory monitoring case study sites
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4 UKGEOS Cheshire Observatory
The
Cheshire
Observatory
(previously
the
Cheshire
Energy
Research
Field
Site;
https://ukgeos.ac.uk/observatories/cheshire) was designed to look at the rock structure below Ince Marshes to
explain how the underground environment changes over time. Seismic sensors and water sampling will
monitor tiny earthquakes, water movement and chemical changes. Rock samples will provide data on physical
and biological properties.
The observatory will be a world first for scientists to take forward research that is vital to understanding the
role that the subsurface has in decarbonising our energy supply, the risks involved and the
environmental regulation needed.
The initial plan was to drill 50 boreholes ranging in depth from 50 to 1200 m (within a 12 km2 area) to:
•
•
•
•

build up an accurate model of the underlying geology;
understand the fault zone in high levels of detail;
watch how fluids flow across and through the system;
observe physical stresses and strains within the system.

The project was planning to extract more than 3 km of core samples from different depths and types, and
produce one of the most comprehensive datasets in the world on the geological environment,
with the data free and open to the public, public bodies, researchers and industry.
The planning application was approved by the local authority on 2 July 2019, but no boreholes had been
drilled by spring 2020.
4.1

PRIOR STAKEHOLDER ENGAGEMENT

Several meetings had already been held in the local community, and surveys previously had been conducted
in Autumn 2107 and September 2018, with a total of 817 conversations taking place. These included:
•
•
•

consultations with landowners, key stakeholders, & local wildlife groups;
involvement with regional stakeholders;
engagement with the public that included nine ‘Meet the BGS’ open drop in sessions in community
halls and setting up a UK Geoenergy Observatory Cheshire Community Liaison Forum.

These ascertained the views of residents and other local stakeholders, and what data they were most
interested in. The issues of greatest concern were ground movement, water quality and air quality; other issues
were noise, traffic, and habitats/wildlife (British Geological Survey, 2018).
4.2

PARTICIPATORY MONITORING CASE STUDY IDEAS

It was planned that the subject of participatory monitoring at the Cheshire site would be introduced and
discussed at the next Community Liaison Forum scheduled for March (later moved to April) 2020. The idea
being to provide:
•

•
•
•
•

Background to the SECURe project – ensuring that this does not imply an intent to develop shale
gas in the area but that Ince Marshes provides a case study taken seriously at EU level. It would be
part of an EU wide study about the local concerns and knowledge that must be taken into account
when determining the location and development of geoenergy in the transition to NetZero.
Soil gas monitoring, what it is for, how it is done (with a short video) and how it helps to understand
the wider geoenergy story.
How weather and ground condition information can help in interpreting soil gas data
What kind of data is helpful and how this could be collected (online or paper), with an opportunity for
people to get involved?
Reasons and reward to get involved.
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However, this meeting never took place due to the COVID-19 pandemic, and therefore further changes were
required with the likelihood that any participatory monitoring programme would have to be performed remotely.
The following citizen science possibilities were then considered:
Collect information on changes in ground conditions of the site over time eg photos of standing water
with dates, from dog walkers and other recreational users of the area.
Involve the local secondary school, asking them to plot and compare existing time series data from the Met
Office (Table A4-1) and UK Air Monitoring Networks (Table A4-2) sites in the surrounding area to look for
seasonal and diurnal patterns. Then use this analysis to identify what might be of value to monitor at the Ince
Marshes UKGEOS site and select equipment that could be installed at the site (if funding was available).
• Reconnect to prior participants in surveys of Autumn 2017 and September 2108, plus try and
engage with additional people via the Community Engagement Forum to ascertain both what worries
them and what they hope the benefits of the project could be (‘nightmares and dreams’).
• Formally respond to some of the questions that were raised during the planning application.
• Conduct survey / liaise with community to assess interest in collecting data and monitoring
parameters.
• Plant survey (habitat/wildlife questions) as a way to indicate leaks.
•

Table A4-25 Meteorological sites close to UKGEOS Cheshire site (https://wow.metoffice.gov.uk)

Location

NGR

Type

Site ID

Commenced

The
Rookery, c 3336 3633
Broughton

personal

89019600

October 2014 active

Hawarden
(airport)

Met Office

11004
(formerly
20200409)

active

Shannon Close, c 3381 3642
Saltney

personal

2df32e70May 2018
875b-e811bd6d0003ff59b2de

Active,
but
latest
data
July 2020

Great
Broughton,
Chester

c 3427 3650

amateur

42384463

March 2013

December
2015

Chester weather c3388 3638
station

amateur

1692407

January 2012

active

near
Norton c 3552 3817
(WeatherSleuth)

personal

0e828e24November
950b-ea112019
b2650003ff599673

c 3341 3646

Closed

active

(formerly
0200409)
ACB-Cheshire
(Acton Bridge)

c 359 375

Personal,
automatic

9edd2275July 2018
e38c-e8118c6e0003ff597a81

active

(formerly
2020050974)
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Table A4-26 Air quality data sites close to UKGEOS Cheshire site (https://uk-air.defra.gov.uk/networks/)

Location
Wirral
Tranmere
Birkenhead
Borough
Road
Liverpool
Speke

NGR
332054
386711
331926,
388453

Network
Automatic Urban

343887,
383603

Automatic
Hydrocarbon

Widnes
- 351409,
Milton -Road 385641
Warrington
Liverpool
Centre
Liverpool
Queen’s
Drive
Liverpool
Edge Lane
Liverpool
Everton
Valley
Liverpool
Lime Street
Liverpool
Clayton
Square
Liverpool
Speke Road

359172,
388226
334934,
390630

Automatic Urban

Site ID
Commenced
UKA00406 Various
(2000-2010)
UKA00625 August 2016

Closed
Various
(2007-active)
active

UKA00247 November 1995

December 2000

Automatic Urban

Various
(2003-2010)

Various
(2012-active)

Non-Automatic
Hydrocarbon

April 2003

Active

PAH Andersen

January 2001

December 2006

Various
PAH Digitel (solid
phase)
(2006-2012)
Automatic Urban
UKA00603 March 2015

Various
(2011-active)
Active

UK Urban NO2
Automatic Urban

Active
Various
(2018-active)
September 2002

Automatic Urban

January 2020
UKA00538 Various
(2008-2010)
UKA00226 April1993
June 2002

August 2002

Non-automatic
hydrocarbon
Automatic Urban

UKA00517 August 2008

November 2016

339676,
390461
335465,
393144

NO2

LVP8

August 2020

Active

NO2

LVP9

August 2020

Active

334949,
390524
334798,
390278

NO2

LVP5

August 2020

Active

NO2

LVP4

August 2020

Active

341058,
384200

NO2

LVP6

August 2020

Active

336172,
394896

However, the COVID-19 pandemic also brought changes to staff availability and the link with the Community
Engagement Forum was no longer available within the timeframe of the project, hence it became more difficult,
and may not have been possible, to be able to engage with the local stakeholder community.
4.3

REVISED CHESHIRE PLANS

Since spring 2020, there has also been a shift in the scope of the Cheshire Observatory towards thermal
research. It is now planned to install borehole heat exchangers for heating and cooling of the subsurface,
advanced sensors for 3D imaging of subsurface processes in real time, and a network of boreholes, for
A4-9
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multilevel groundwater monitoring and hydraulic control. UK researchers will be able to access the systems,
along with the data needed to optimise the design and operation of subsurface energy storage and ground
source heating and cooling systems. The new platform for at-scale investigation of in-situ effects related to
subsurface energy storage will include:
state of the art electrical resistance tomography and thermal/strain monitoring systems;
4 closed loop borehole heat exchangers;
4 abstraction and reinjection boreholes for hydraulic control of groundwater flow direction and
velocity within the test site;
• 5 multilevel monitoring wells for groundwater sampling and online monitoring of groundwater flow
direction;
• 7 uncased bedrock boreholes for geophysical evaluation of formation properties and installation of
additional monitoring systems.
The data collected, over the 15-year lifetime of the site, will enable optimisation of the design and operation of
subsurface energy storage and geothermal systems, which are an important and growing component of UK
heating and cooling demand. The Cheshire Observatory will also provide researchers with unparalleled
opportunities to characterise and monitor micro and macro scale in-situ processes that are relevant to other
geoenergy technologies, including hydrogen storage and CO2 storage.
•
•
•

To enable research into:
the long-term effect of thermal perturbations on aquifer properties including chemistry, microbiology,
natural attenuation capacity and groundwater flow regime;
• how variation in geology and aquifer properties affect the dispersion of heat around aquifer thermal
energy storage boreholes;
• investigation of the factors that determine the degree of interaction between adjacent heated or
cooled thermal energy storage boreholes;
• implications of aquifer thermal energy storage for other surface infrastructure;
• the combined use of geophysical, electrical and fibre optic monitoring technologies for 4D imaging of
subsurface change that may result from subsurface energy storage;
• time-series imaging of fluid processes in the near surface including natural (e.g. near surface
infiltration, fresh-saline water interface dynamics etc.) and induced changes (e.g. experimental pumping/tracer tests);
• integrated hydrogeological and hydro-geophysical experiments consisting of controlled and
continuously monitored perturbations of the natural groundwater flow regime, subsurface
temperature and hydro-chemical composition of groundwater.
However, the new planning application was only approved in late 2020 and construction work has not yet
commenced.
•

During 2020 there was also a shift within the focus of the SECURe project, with geothermal energy now being
included. This meant that another of the UKGEOS sites in Glasgow looking at the geothermal use of mine
water became an option.
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5 UKGEOS Glasgow Observatory
5.1

INTRODUCTION

The Glasgow Observatory (https://ukgeos.ac.uk/observatories/glasgow) is looking at the movement of warm
water through abandoned flooded mine workings as a potential source of heat for homes and businesses. The
site is in the Clyde Gateway area, within a community woodland park, and is at a more advanced stage than
Cheshire and hence has additional opportunities.
Twelve boreholes varying in depth from 13 to 199 m have already been drilled and tested, collecting rock core,
baseline data on soil ,surface water chemistry, ground gases and measurements of groundwater temperature,
flow and chemistry. The collected information allows for an accurate 3D model of the geology of the site to be
built, modelling of the underground systems and the potential for mine water geothermal heat to be calculated.
The system has been designed to observe how warm water moves around the abandoned mine workings over
time and to monitor changes in the chemistry, and physical and microbiological properties of the environment
just below the surface. The boreholes are for a variety of purposes (environmental baseline monitoring, mine
characterization, sensor testing and seismic monitoring) and are open (via well screen) at several target
intervals within the superficial deposits, former mine workings at depths of 50-90 m and unmined bedrock. The
data will help to understand the processes and impacts of this heat source and potential heat store as to
whether this geothermal heat resource could provide a sustainable way of heating homes and businesses in
the city.
Former mines could also be used as inter-seasonal stores for excess energy from solar and wind sources that
are reliant on the weather and hence cannot be guaranteed on a daily basis.
Continuous ground gas monitoring is planned for the Glasgow Observatory (which the Cheshire Observatory
lacks). Understanding of the data, and other geochemical monitoring data such as water chemistry, would be
improved by local intelligence on weather conditions, especially information on ground saturation, freeze/thaw,
or the presence of lying snow. Gas fluxes from the ground to air change seasonally and diurnally, and the
presence of frozen or snow covered ground, rapid snow melt, flooding, waterlogging, rapid falls in barometric
pressure, changes in water level and agricultural changes all have significant effects on data. Therefore it is
important that meteorological data (including barometric pressure) are recorded with the air, soil gas and
groundwater measurements to assist in their interpretation and infer ground conditions from the passage of
weather systems. However, this data does not provide direct information on conditions under foot, and
therefore how likely flux to air will occur, at any given time.
5.2

PRIOR STAKEHOLDER ENGAGEMENT

Prior to applying for the initial planning permission, there was considerable engagement with the local
residents. Also a Glasgow Community Liaison Forum was established to engage with the local community that
includes the owner of the Cuningar Loop Woodland Park (Clyde Gateway) and the site manager (Forestry and
Land Scotland), as well as other interested participants.
Participatory workshops had also been held in the Glasgow area by the University of Stirling and the British
Geological Survey in the second half of 2019 to evaluate the relationship between public perception,
engagement and attitudes towards underground energy technologies. The aim being to actively engage
members of the public in discussions around subsurface energy technologies and the science undertaken by
the UK Geoenergy Observatories to investigate:
public perceptions and attitudes towards underground energy technologies;
improving levels of engagement with publicly funded geoenergy science;
establishing whether public attitudes and perceptions of geoenergy options align with the research
agendas of the Earth science community;
• evaluating the effectiveness of community-focused, participatory workshops as an approach to
engage the public in energy-related debates and decision-making.
The target population were the non-engaged public, and community groups were invited to take part in a 2hour session between August-November 2019. In total, seven workshops were held with a total of 41
participants, of which four were in the Glasgow area, comprising a university friendship group, members of the
University of the Third Age (U3A) and members of a church group. The workshops consisted of ‘Drawing the
•
•
•
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energy system’, a baseline questionnaire, participant-led discussion and a post-workshop questionnaire
(Dickie et al, 2020).
Their perceived benefits of subsurface energy technologies were environmental, jobs, aesthetics, reduction in
carbon emissions and energy security; whilst disadvantages were the risks, uncertainties, and to a lesser
extent cost and lack of research. However, when asked whether research into subsurface energy technologies
was good value for public money, participants requested more details on the source of BGS funding, and
whether the research was neutral or driven to suit the funder's agenda.
5.3

PARTICIPATORY MONITORING CASE STUDY IDEAS

It was originally hoped to implement several strands to the participatory monitoring work at the Glasgow site.
These included:
Re-engaging with the original participants of Glasgow community engagement events via a
Community Liaison Forum meeting. However, due to COVID-19, as summer 2020 progressed, it
became obvious there was unlikely to be a meeting within the timescale of the SECURe project.
• Re-engaging with participants of the Glasgow based community groups from the previous University
of Stirling/BGS participatory workshops to ascertain their views on geothermal energy, and the use
of the mining legacy of old, often well-connected, workings that contain warm water as a resource
that could be exploited to provide energy security and reduce energy costs. However, due to ethics
protocols and GDPR issues re-engaging with them was not possible; although some of the
participants from the U3A (based in Bearsden and Milngavie) did explicitly request further
engagement with BGS.
• Asking users of the Cuningar Loop Woodland Park to provide descriptions and photographic
evidence of ground conditions and weather to aid in the interpretation of the soil gas and water
quality data. This was the option chosen as the data could be collected remotely and it could be
implemented without any of the SECURe project team requiring access to the site, which was not
possible under COVID-19 travel restrictions. It was planned to also ask if people would like to get
more involved in monitoring, what else they would like to see monitored or tell us what they think
about low carbon energy. However, due to travel restrictions imposed by the COVID-19 pandemic, it
was not possible to meet and talk to people.
To avoid the potential for vandalism, it was decided that the data initially would be collected via a QR code
(linked to a Microsoft Form) on noticeboards (near the car park and at the bike track) asking two questions and
for any comments (see Appendix 1):
•

What is the weather like at the park today (e.g. fine and dry, windy, light/heavy rain, snow)?
Is the ground at the park waterlogged, snow-covered or dry?
Let us know if you have any other comments (eg further investigations or information you would like
to see collected)
The results up until 17 January 2021 are shown in Table A4-3. The number of responses (25) have been
limited to date as the Glasgow area has been under a series of lockdowns with limited travel allowed for
exercise and recreation. In addition there has as yet been no promotion of the scheme, with it just attracting
attention from passing footfall (and the occasional BGS environmental scientist). However, already there has
been engagement with the local community and some useful data is being provided, with reports of when
waterlogging (flux likely to be restricted) and frozen ground (flux to air unlikely) occur. Therefore more active
efforts to draw participants in could be very productive, asking regular visitors such as dogwalkers and
children to report every time they visit.
Once COVID-19 restrictions are lifted, and regular site visits can be made, it may be possible to install a
postbox (so that people with no access to social media can also respond), and a photo frame (to collect
photographic evidence of the ground conditions at a specified location in a structured way), as the Glasgow
Observatory is due to operate for 15 years.
•
•
•

Some of the Observatory project team are also interested in involving the local community in participatory
monitoring, by building links with a local school. There are few meteorological sites in this part of Glasgow
(Table A4-4) and the students could get involved with collecting weather data at their school site. However,
due to COVID-19 restrictions, it was not possible to access school premises, so it would not have been possible
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to install the equipment and collect data within the time scale of the SECURe project; however again this may
be followed up at a later date.
Table A4-27 Responses from weather reporting activity at Glasgow site, and potential value in interpreting
soil gas monitoring data from the site
Date

Time

What is the weather
like at the park today
(e.g. fine and dry,
windy, light/heavy
rain, snow)?

Is the ground
at the park
waterlogged,
snow-covered
or dry?

28/10/20

11:13:19

Light rain, windy

Water logged

Waterlogging =
flux may be
restricted

28/10/20

11:19:32

Windy and light rain

Water logged

Flux may be
restricted

29/10/20

9:12:12

Light rain

Wet

Wet ground but not
waterlogged

Flux still likely

30/10/20

10:22:14

Windy dry sunny

Yes

river Clyde running very
high

Possible raised
water table,
subsurface
conditions
suggest flux may
still be possible

30/10/20

12:30:45

Sunny and breezy

Ground is wet

Flux likely

4/11/20

10:19:08

Fine and dry

Waterlogged

Flux may be
restricted

7/11/20

15:59:18

Dry

Wet

Flux likely

22/11/20

14:43:54

Light/heavy rain

Waterlogged

Flux may be
restricted

10/12/20

9:10:42

Overcast and cold

Wet

Flux likely, cold
could impede
biological activity
reducing flux,
check met data

11/12/20

13:46:00

Drizzle- light rain

Water logged

Flux may be
restricted

13/12/20

12:15:36

Heavy rain

Waterlogges

Flux may be
restricted

17/12/20

13:52:43

Mild and dry, slight
breeze

Mostly dry,
small puddles

19/12/20

14:49:06

Windy

A bit wet

24/12/20

15:35:54

Dry,cold, still

Dry

29/12/20

16:35:11

Dry, cold, clear

Snow

31/12/20

14:14:04

Snow/rain

Slushy snow

2/1/21

10:09:03

Cold and dry

Snow and ice

2/1/21

11:51:50

Cold an clear sky

Frozen!
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Let us know if you have
any other comments (eg
further investigations or
information you would
like to see collected)

Potential value
for soil gas
interpretation

Sunny intervals and a bit
of rain

First visit great use of the
space
Flux to air
unlikely?
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Date

Time

What is the weather
like at the park today
(e.g. fine and dry,
windy, light/heavy
rain, snow)?

Is the ground
at the park
waterlogged,
snow-covered
or dry?

Let us know if you have
any other comments (eg
further investigations or
information you would
like to see collected)

Potential value
for soil gas
interpretation

4/1/21

11:40:40

Cold, ice

Icy

10/1/21

12:12:37

Very icy and wet

Waterlogged
and Icy

Need to get the ground
gritted and the bike trail
gritted

Flux to air
unlikely?

12/1/21

12:53:19

Dry slippy

Icy

Footpaths are icy n
slippy !

Waterlogging =
flux may be
restricted

13/1/21

15:14:35

Light drizzle

Waterlogged

Overcast

17/1/21

11:37:12

overcast, gentle
breeze

Wet, few
puddles

17/1/21

13:11:25

Dry

Wet and
mucky

17/1/21

15:27:11

Rain and wind

Waterlogged

Flux to air
unlikely?

Flux may be
restricted
The road leading to the
park is terrible because of
all the potholes on both
sides of the road. This
needs to be addressed as
cars are being damaged
because of this.
Flux may be
restricted

Table A4-28 Meteorological sites closest to UKGEOS Glasgow site (https://wow.metoffice.gov.uk)

Location

NGR

Type

Site ID

Braidfauld

c 26308
66324

Met Office

952016002

Active, but
not reporting
observations

Rutherglen

c 26085
66178

Met Office

951046002

Active, but
not reporting
observations

Clincarthill

c 26152
66135

personal

48d47183-18bee711-94020003ff598027

Bridgeton

c 26143
66371

Met Office

954546006

Active, but
not reporting
observations

Parkhead
(Glasgow)

c 26283
66421

Met Office

955386006

Active, but
not reporting
observations

Celtic FC

c 26191
66419

Met Office

956746011

Active, but
not reporting
observations

CambuslangGibson

c.26514
66061

personal

942376001
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Location

NGR

Type

Site ID

Commenced Closed

Cambuslang

c.2645
6607

Met Office

953906011

Active, but
not reporting
observations

Glasgow
Clynder
Street

C 25585
66507

personal

180981b5-b900ea11-b8620003ff59ab13

Active, but
not reporting
observations

6 Conclusions
The UK participatory monitoring case study for the SECURe project has had to undergo several iterations due
to both changes in UK policy on hydraulic fracturing, and then the COVID-19 pandemic. However, this has
allowed a large number of options to be considered, most of which could not be developed within the timescale
of the project, but many of which could be implemented at future dates. The final option selected was very
simple but is proving of interest to the public and providing useful data.
The messages being reported are useful but brief, and once there has been sufficient soil gas data collected
and interpreted with the aid of the ground condition information, it is possible that further detail could be
requested, as to date it has only taken an average of 10.3 seconds for the survey questions to be completed.
Also currently the participatory monitoring is purely the reporting of weather and ground conditions and
although participants have been asked whether there are additional parameters they would like to see
monitored, no responses have been received. This needs better consultation to allow more input of ideas by
local stakeholders, or co-design. Once the COVID-19 lockdown is over, it is planned to expand the questions
and more specifically ask participants whether there are other things that they would like to see monitored,
and if they would like to get more involved (this would lead to a loss of participant anonymity). Another
possibility is to collaborate with the community and other organisations to collect ecological data, such as on
the health of plants (that could indicate leaks) or the conduct surveys of bird, insect or plant species.
Engagement with a local school to install a weather station will also be explored.
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Appendix 1: Notice in Cuningar Loop Woodland Park

Tell us about the weather
Scan the QR code* to tell us:
What the weather is like at Cuningar Loop today?
Is the ground waterlogged, snow-covered or dry?
Our scientists want to understand how conditions in the
park compare to readings from their equipment. All the
information you give us is anonymous and will help
scientists in their research working towards reducing
carbon emissions.
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