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EXECUTIVE SUMMARY

This deliverable is linked to ARSINOE Task 7.3. It is the third of five deliverables in Work
Package 7 (WP7) which aims to provide support for the development of “financing pathways,"
meaning portfolios of financing solutions to support the innovation and adaptation pathways
developed in ARSINOE.

The main objectives are:

e To identify the current state of play in EU regions, with a focus on ARSINOE’s case
studies (CS), in relation to the availability of financing sources and financial instruments
(Task 7.1).

e To assess the extent to which stakeholders have access to or can effectively leverage
financing sources/instruments to support their adaptation projects, including identifying
barriers faced by the regions involved (Task 7.2).

e To design financial instruments that support the financing of transition pathways toward
the vision of the case studies (Task 7.3).

e To develop a hybrid model to quantify and measure performance at the CS level. This
model integrates the Sustainable Development Goals (SDGs) into the sustainability
reporting and performance model, which is based on Environmental, Social, and
Governance (ESG) criteria (Task 7.4).

e Ultimately, the outcome of these tasks will culminate in a "Manual for Sustainable
Finance,” which will combine the results of all previous tasks into tailored portfolios of
financing solutions for each ARSINOE case study.

ARSINOE Deliverable 7.3 5
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1.0 INTRODUCTION
1.1 Scope of the Deliverable

The scope of this deliverable is to:

« Outline the methodologies used to assess the economic values of intangible benefits/costs
related to climate change, such as Contingent Valuation and Choice Experiments.

e Test innovative methodologies, including the implementation of a Virtual Reality
environment, to assess the impact on stakeholders' demand functions related to climate
change adaptation.

o Describe the financial instruments to be designed based on choice experiments and
corresponding behavioral estimates. This includes detailing the varying maturities of the
financial instruments to align with the different time horizons of climate change
implications, as well as the acceptable level of risk for stakeholders.

1.2 Overview

This deliverable is structured as follows:

e Section 2 introduces the theoretical framework for the valuation of economic externalities
and the design of Financial Instruments.

e Section 3 discusses the implementation of a choice experiment in the ARSINOE Athens
Case Study

e Section 4 presents the design of the questionnaires and the implementation of the
experiment following several techniques.

A list of references is provided, followed by an annex.

ARSINOE Deliverable 7.3 6
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2.0 Valuation of Economic Externalities and Market Failures

2.1 Introduction

The importance of natural capital is widely acknowledged. It can be viewed as a stock of natural
resources that generates a flow of benefits for both people and the economy. The products and
services provided by natural capital, such as food, water, shelter, and climate regulation, are
known as ecosystem services, which form the foundation of healthy lives and economic activities
(HM Treasury, 2020). However, growing pressures from climate change and biodiversity loss are
significantly reducing the availability of these services, creating substantial challenges and risks
for both individuals and businesses.

The relationship between human, produced, and natural capital highlights that natural capital,
often neglected in economic evaluations, is crucial for production and human well-being through
the provision, regulation, and preservation of ecosystem services. People derive economic value
from natural resources and the environment, though this value is not always reflected in market
transactions. The Total Economic Value (TEV) of natural resources consists of both use and non-
use values. Use value can either be market-based, such as for minerals, timber, or water, or non-
market, such as outdoor recreation and landscape amenities. Non-use values, like the importance
people place on specific habitats or species, also contribute to TEV.

Despite the clear significance of ecosystem service values, policymakers often overlook the
economic and social benefits of environmental goods and services due to market failures. Many
ecosystem services are not traded in markets and therefore lack a price. TEV represents the overall
well-being derived from a policy, combining individuals' willingness to pay (WTP) for ecosystem
services and their willingness to accept (WTA) the policy’s effects.

Valuing ecosystem services is essential as it helps both the public and policymakers make more
informed decisions. By doing so, policy decisions can better account for the costs and benefits
related to the natural environment, as well as the broader impacts on human well-being. Valuing
ecosystem services encourages policymakers to explore alternative policies that reflect the true
value of nature’s contributions.

The term “ecosystem services” itself reflects the connection between natural capital and the
economy, representing the utility derived from ecosystems. However, existing metrics like Gross
Domestic Product (GDP) only measure economic progress without accounting for benefits such
as pollination, disaster mitigation, or regulatory functions of nature. This failure to recognize the
total economic value of ecosystems, combined with the cycle of overproduction and
overexploitation, has led to ecosystem degradation, threatening future growth and prosperity.
Therefore, integrating the economic value of ecosystem services into mainstream public and
private decision-making is vital to reversing ecosystem degradation.

ARSINOE Deliverable 7.3 7
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The valuation of natural capital plays a crucial role in addressing economic externalities and
market failures by assigning a quantifiable value to the benefits derived from ecosystems. Natural
capital, which encompasses resources like forests, water, biodiversity, and soils, provides essential
goods and services often referred to as ecosystem services. These services, such as air purification,
water filtration, and carbon sequestration, significantly contribute to human well-being and
economic activity. However, many of these benefits are not traded in markets, leading to
externalities where the true social costs or benefits are not reflected in market prices (Costanza et
al., 1997). The absence of a clear market value for these services often results in their
underappreciation and overexploitation, contributing to environmental degradation and the
depletion of natural capital (TEEB, 2010).

This inability of markets to price natural capital correctly is a classic case of market failure.
Externalities arise when the environmental costs, such as pollution or loss of biodiversity, are not
accounted for in economic transactions. For example, industries that emit greenhouse gases
contribute to climate change, but the associated costs—such as rising sea levels and more frequent
natural disasters—are borne by society rather than the polluters (Stern, 2007). Valuing natural
capital helps internalize these externalities by making the invisible costs of environmental
degradation visible to policymakers and businesses. This approach can lead to more sustainable
economic decision-making, where the environmental and social costs of exploiting natural capital
are weighed against short-term economic gains (Dasgupta, 2021). By incorporating the value of
ecosystem services into public and private sector decision-making, governments can design better
regulations, taxes, or subsidies to mitigate market failures and protect natural capital for future
generations.

2.2 Valuation of Ecosystem services

In other words, maintaining biodiversity ensures that the stock of natural capital remains stable,
which allows for the continued flow of ecosystem services essential to both current and future
human prosperity (TEEB, 2010). Ecosystem services (ES) are the end products or outcomes that
have direct and indirect effects on human well-being, making them compatible with economic
strategies. As Daily (1997) describes, ecosystem services are "the conditions and processes
through which natural ecosystems, and the species within them, sustain and enhance human life."
Similarly, Costanza et al. (1997) define them as the "benefits that human populations derive,
directly or indirectly, from ecosystem functions."

The Millennium Ecosystem Assessment (MA, 2005) identified four main categories of ecosystem
services. These categories, along with their sub-categories, are as follows:

e Provisioning services: These are products obtained from ecosystems, such as water, food,
and fiber.

e Regulating services: These services provide benefits through the regulation of ecosystem
processes, such as climate regulation, water regulation, and pollination.

ARSINOE Deliverable 7.3 8
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e Cultural services: These are non-material benefits that people gain from ecosystems,
including recreation, aesthetics, spirituality, religious practices, and cultural heritage.

e Supporting services: These are fundamental services required to sustain all other
ecosystem services, such as nutrient cycling, soil formation, and primary production.

Valuing ecosystem services is the final stage in a comprehensive and often detailed process of
assessing the impact of a policy change on these services. The selection of an appropriate
valuation method depends on the type of ecosystem service in question, as well as the availability
and quality of data. Ecosystem services are critically important because they provide both direct
and indirect value to humans. The concept of Total Economic Value (TEV) captures the full range
of ways in which ecosystem services contribute to both tangible and intangible benefits, ultimately
enhancing human well-being. Figure 1 illustrates the broader categories of value, considering both
the use and non-use values that individuals and society derive or lose due to changes in ecosystem
services. Since many ecosystem services are not traded in conventional markets, they do not have
a defined price. Therefore, non-market valuation methods are needed to estimate their worth.

TOTAL ECONOMIC VALUE

(TEW)
h
USE VALUE NON-USE VALUE
v A r
v
= .
. % Direct use value
L consumptive, Indirect use value Option value Existance value
= nonconsumptive
o
5
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z< 4 gCOSt—Ft;ased Y Change in Change in
o230 ) productivity, cost- productivity, cost- ’ ;
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S3SkH rices. travel cost based approaches, based approaches,
o= prices, - contigent valuation contigent valuation
o contigent valuation
="

Figure 1 The total economic value framework. Source: Millennium Assessment

Use value refers to the benefits derived from direct or indirect human use of ecosystem services.
This includes: (i) direct use value, where people intentionally utilize resources from ecosystems,
such as for food, water, or timber; (ii) indirect use value, where benefits are enjoyed without
directly using resources, like water regulation; and (iii) option value, which represents the
potential future use of ecosystem services, highlighting the importance of preserving natural

resources. In contrast, non-use value is based on the
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appreciation of the mere existence of these ecosystem services, regardless of whether they are
used.

The concept of TEV was first introduced into ecological economics by Pearce and Turner (1991)
and has since become increasingly influential. Turner et al. (2003) emphasizes the importance of
assessing the economic value of environmental resources to guide the development of policies
that account for sustainability. They argue that evaluating the marginal effects of changes in
ecosystem services and balancing these against economic factors that people care about, is crucial
for sound decision-making. However, the authors also acknowledge the limitations of the TEV
approach, particularly that marginal values—rather than the total "stock" value of ecosystem
services—are what influence policy decisions. Additionally, they point out potential challenges,
such as the risk of misapplying results from site-specific studies, double-counting ecosystem
services, and conflicts between short-term and long-term priorities among stakeholders when
considering increases in TEV.

The Total Economic Value (TEV) framework, along with developments in ecosystem service
valuation over the past 25 years, has made substantial contributions to both scientific research and
policymaking, helping to bridge the gap between economics and ecology (Costanza et al., 2017).
However, to fully appreciate the value of ecosystem services, it is essential to understand the
intricate connections between natural capital and traditional economic inputs, moving beyond
simplistic GDP measures (Costanza et al., 2014). To create a more comprehensive measure of
well-being, Ouyang et al. (2020) introduced the concept of Gross Ecosystem Product (GEP),
which translates the value of ecosystem services into monetary terms. This metric applies market
prices and proxies for non-market prices to estimate the economic value of ecosystem services,
allowing for a clearer understanding of ecosystems’ contributions to the economy. Where direct
market values are not available, non-market valuation methods are used to estimate people's
Willingness to Pay (WTP) for these services.

TEV represents the total welfare benefits derived from a policy change, incorporating both
people's WTP and their Willingness to Accept (WTA) compensation for ecosystem-related
impacts (DEFRA, 2007). The goal is to capture the overall economic value of marginal changes
in ecosystem services. The economic valuation of ecosystem services primarily focuses on
understanding how changes in these services impact individual welfare. The benefits and costs
associated with ecosystem services are expressed in monetary terms, based on the principles of
WTP and WTA. Although the natural environment provides significant value to human well-
being, its absence from market transactions often leads to its neglect in policy discussions.
Assigning monetary value to ecosystem goods and services is therefore crucial to ensure they are
considered in decision-making processes.

These techniques rely on understanding how changes in the quality or quantity of natural resources
influence people's behavior, either through direct responses or observed actions. Among the most
widely used non-market valuation approaches are revealed preference and stated preference

ARSINOE Deliverable 7.3 10
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methods. Stated preference techniques include contingent valuation and choice modeling, while
revealed preference methods, frequently employed in empirical research, include travel-cost
models, random utility models, hedonic pricing, and production function models. These
techniques offer policymakers tools to quantify the true value of ecosystem services, ensuring that
environmental goods are recognized as crucial components of human welfare.

2.3 Non-Market Valuation Methods

Non-market valuation methods are approaches employed to assess the economic value of goods
and services that are not exchanged in markets, including ecosystem services. These techniques
are essential for quantifying environmental benefits that do not have a market price. Figure 2
outlines the most utilized models and econometric methods. Major techniques include contingent
valuation, which involves directly asking individuals of their WTP for specific environmental
services; hedonic pricing, which derives value from related market items, such as property values
influenced by environmental quality; the travel cost method, which assesses the value of
recreational locations based on travel expenses incurred to reach them; and benefit transfer, which
uses valuation estimates from previous studies in similar contexts to apply them to new situations.

Non-Market Valuation Methods
|
| [ |
Benefit Value Revealed Stated
Transfers Preferences Preferences
|
[ [ |
Travel Cost o Alternative | | Contingent
Method (TCM) | |Hedonic Pricing Pricing Valuation (CV)
Methods* S——
Discrete Choice
] L Modelling
| |Indirect Markets (DCM)
Methods
Production | |
Function
| | Trade-Off
Method
Avoided Costs |
* (Market based revealed preferences)

Figure 2 Econometric Techniques used in the valuation of ES. Source: University of Queensland

2.3.1 Revealed preference methods

Revealed preference methods, also referred to as indirect valuation methods, seek to identify
related or surrogate markets where ecosystem services are implicitly valued (i.e., as components
of a good purchased by consumers). Information obtained from observed behaviors in these
surrogate markets is utilized to estimate willingness to pay (WTP), reflecting individuals'
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valuation of or the benefits derived from the ecosystem service. Two common methods found in
environmental economics are hedonic pricing and the travel cost method. These approaches are
effective for valuing ecosystem services that are indirectly marketed, allowing for the estimation
of their direct and indirect use values.

The hedonic pricing method (HPM) is founded on Lancaster's characteristics theory of value
(Lancaster, 1966), which asserts that any good can be understood as a combination of
characteristics and their varying levels, with the price of the good being influenced by these
attributes. This method is frequently employed to examine variations in housing prices that reflect
the value of local ecosystem services. The price of a home incorporates its relevant features, such
as the number of bedrooms, bathrooms, size, nearby schools, and crime rates, along with local
environmental factors like air quality, noise levels, and aesthetic views.

Consequently, an implicit price can be assigned to each characteristic, allowing for the statistical
identification of an implicit marginal WTP, which indicates an individual's valuation of an
additional unit of the ecosystem service. However, a limitation of the HPM is that it primarily
captures the direct use values of ecosystem services as perceived by consumers of the goods being
implicitly traded. Services such as flood control, habitat provision, and other ecological benefits
may yield value for individuals who are not directly involved in the consumption of those goods,
which the HPM fails to account for (Boyer and Polasky, 2004).

The travel cost method (TCM) is employed to estimate the use values linked to ecosystems or
locations (such as forests, wetlands, parks, and beaches) that people visit for recreational activities
like hunting, fishing, hiking, or wildlife observation. The fundamental concept of the TCM is that
the time and travel expenses incurred by individuals to reach a site serve as the "price" for
accessing that location. Consequently, individuals' willingness to pay (WTP) for visiting the site
can be inferred from the frequency of trips made at varying travel costs. This is determining WTP
for a marketed good based on the quantity demanded at different prices. The TCM includes
various models, from the straightforward single-site TCM to more comprehensive regional and
generalized models that incorporate quality indices and consider substitute sites (CGER, 1997).

This method can assess the economic benefits or costs arising from alterations in access expenses
to a recreational area, the removal of an existing recreational site, the establishment of a new
recreational site, and changes in environmental quality at a recreational location. However, there
are several limitations associated with the TCM. Determining and quantifying the opportunity
cost of time is challenging, as there is no strong consensus on an appropriate measure. Substitute
sites are only considered in the random utility approach to TCM, which utilizes information about
all potential sites a visitor might choose, their quality attributes, and the travel costs to each site.
This method provides insights into the value of specific characteristics as well as the overall value
of the site. However, the TCM is restricted to valuing goods consumed in situ and, like the HPM,
it fails to capture the non-use values of ecosystem services. The TCM was initially proposed by
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Hotelling (1931) and later refined by Clawson and Knetsch (1966).

Alongside the HPM and the TCM, there are additional revealed preference methods that are not
as commonly applied in the valuation of ecosystem services; nonetheless, they can be beneficial
in specific contexts, such as Avoided-Replacement Costs (Markandya et al., 2002), Production
Function (Acharya and Barbier, 2002) and other Indirect Market Methods (CGER, 1997).

2.3.2 Stated preference methods

Stated preference methods (SPM), also known as direct valuation methods, have been designed
to address the challenge of valuing environmental resources that are not traded in any market,
including surrogate markets. Besides their capability to estimate the use values of various
ecosystem services, the key advantage of these survey-based techniques is their ability to assess
non-use values, allowing for the estimation of each component of Total Economic Value (TEV).
Given that many outputs, functions, and services provided by ecosystems are not marketed, SPM
can be employed to evaluate the economic benefits they generate.

The contingent valuation method (CVM) aims to capture individuals' preferences in monetary
terms for changes in the quantity or quality of non-market environmental resources. With CVM,
the valuation process is contingent on a hypothetical scenario where a sample population is
surveyed and asked to express their maximum willingness to pay (WTP) or minimum willingness
to accept (WTA) compensation for an increase or decrease in the level of environmental quantity
or quality. Conducting a CVM requires careful attention to survey design and implementation,
including the use of focus groups, expert consultations, and pre-testing the survey. Important
decisions must be made regarding the method of conducting interviews (in-person, by mail, or via
telephone), the most suitable payment vehicle (e.g., increased annual taxes, one-time payments,
contributions to conservation funds), and the format for eliciting WTP (Champ et al.,2002).
Ultimately, the mean WTP values obtained from the sample can be extrapolated to the wider
population to calculate the aggregate WTP or value of the environmental resource (Mitchell and
Carson, 1989).

The choice experiment method (CEM) is theoretically based on Lancaster's characteristics theory
of value (Lancaster, 1966) and utilizes random utility models (RUMs) (Luce, 1959; McFadden,
1974). RUMs are discrete choice econometric models that assume respondents possess perfect
discrimination capabilities, while analysts operate with incomplete information and must account
for uncertainty (see Manski, 1977 for more details). CEM is a highly structured data generation
method (Hanley et al., 1998) that relies on carefully crafted tasks or “experiments” to uncover the
factors influencing choices. The environmental resource is characterized by its attributes and the
various levels those attributes might assume under sustainable management. For instance, an
attribute could relate to the quality of ecosystem services, with levels categorized as high, medium,
or low. A monetary attribute is included to facilitate the estimation of willingness to pay (WTP).
Profiles of the resource are developed based on experimental design theory, which statistically
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combines attribute levels into different scenarios presented to respondents. Two or three
alternative profiles are grouped into choice sets, and respondents are asked to indicate their
preferences (Hanley et al., 1998; Bateman et al., 2003).

Like the contingent valuation method (CVM), CEM can estimate economic values for any
environmental resource and can assess both non-use and use values. However, CEM provides the
capability to evaluate not only the overall value of the resource but also the implicit value of its
attributes, their ranking, and the combined effects of changing multiple attributes at once (Hanley
et al., 1998; Bateman et al., 2003). One advantage of CEM over CVM s that respondents are
generally more comfortable with the choice approach than with the payment approach.
Additionally, CEM addresses some biases inherent in CVM; for instance, strategic bias is
minimized since the prices of resources are predefined within the choice sets. Moreover,
“yeasaying bias” (or the warm glow effect) is mitigated because respondents cannot assign a value
to the resource unless they genuinely value it. Finally, the risk of insensitivity to scope (or the
embedding effect) is reduced in CEM; if the choice sets are complete and well-designed,
respondents are less likely to confuse the scale of the resource or its attributes with unrelated
factors (Bateman et al., 2003).

2.3.3 Benefit Value Transfer Method

The Benefit Transfer Value (BTV) method is a cost-effective approach used in environmental
economics to estimate the economic value of ecosystem services or environmental resources in a
specific context by transferring existing valuation estimates from studies conducted in different
contexts. This method is particularly useful when primary data collection is not feasible due to
time, budget, or logistical constraints. The BTV method operates on the premise that similar
resources, when evaluated under comparable socio-economic and ecological conditions, will
exhibit similar values. By leveraging previously published studies and their valuation estimates,
researchers can approximate the value of environmental benefits in new settings without the need
for extensive original research (Rosenberger & Loomis, 2000; Johnston et al., 2015).

However, the accuracy of the BTV method relies heavily on the relevance and quality of the
original studies from which values are being transferred. Key considerations in this process
include the similarity of the ecological, economic, and demographic contexts between the study
site and the original valuation site. To improve the robustness of the estimates, researchers often
apply statistical techniques and adjustments based on site-specific characteristics. Despite its
advantages, the BTV method has limitations, including potential biases stemming from the
differences in the context of the original studies and the site of application. Addressing these
challenges is crucial for ensuring that the transferred values provide a credible basis for decision-
making in environmental policy and management (Brouwer et al., 2015; Turner et al., 2010).

The objective is to statistically account for variations across the studies by analyzing specific
characteristics, including the valuation method, geographic region, study factors, survey mode,
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and relevant demographic variables. The meta-regression models (MRM) consist of multiple
linear and non-linear Least Squares models of the form:

Yi=f(X)+¢ (eql)

where index i corresponds to each observation gathered from the studies under consideration, Y
denoted the dependent variable in our case, WTP, and X is a matrix containing the rest of
explanatory variables and ¢ is the error term with the usual least-squares properties.

2.4 Valuation of Externalities and the design of Financial Instruments

Financial instruments designed to internalize externalities aim to align private incentives with
social costs and benefits. Examples of such instruments include carbon pricing mechanisms,
pollution permits, and green bonds. Carbon pricing, for instance, is implemented in various forms,
including carbon taxes and cap-and-trade systems. As an example we can refer to The European
Union Emissions Trading System (EU ETS), Green Bonds, REDD+ (Reducing Emissions from
Deforestation and Forest Degradation) and Debt-for-Nature-Swaps.

Under ETS companies are allocated emission allowances, which can be traded, thereby creating
a financial incentive to reduce their emissions. Green bonds are used to finance projects with
positive environmental impacts, such asrenewable energy projects or conservation initiatives.
Consequently, green bonds help redirect capital towards sustainable development. According to
Flammer (2021), the issuance of green bonds has surged in recent years, driven by increasing
investor demand for sustainable investments.

Debt-for-nature swaps entail buying foreign debt, exchanging it for local money, and donating the
money raised to conservation efforts. The ability of commercial banks (or governments) to sell
debt for less than the entire amount of the initial loan is crucial to the transaction. Another example
is REDD+, where it translates to “Reducing emissions from deforestation and forest degradation
in developing countries”. The + denotes extra climate-protecting forest-related actions, such as
sustainable forest management and the preservation and enhancement of forest carbon stores.
Developing nations that reduce deforestation are eligible to earn results-based payments for their
emission reductions under the framework of these REDD+ operations.

The effectiveness of these financial instruments’ hinges on accurate valuation of externalities to
ensure that the costs and benefits are properly accounted for, making it essential for policymakers
to integrate robust valuation methodologies into the design and implementation of such
instruments.In addition, the design of these financial instruments is crucial; they must be flexible
enough to adapt to changing market conditions while providing stable signals to reduce harmful
externalities (Heal et al, 2013).Moreover, considerate needs to consider the potential unintended
consequences of market-based approaches. For example, while pollution trading schemes can
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incentivize reductions in emissions, they may inadvertently lead to "hot spots™ where pollution is
concentrated in certain areas, thereby exacerbating local environmental issues.

3.0 Implementation in ARSINOE project
3.1 Case Study 1 — Metropolitan Athens

Athens is the capital and largest city of Greece. Athens Metropolitan Area (AMA) has 40
municipalities, 35 of which are referred to as Greater Athens municipalities and more than 40%
of the national GDP is produced therein. Moreover, due to its geographical location and the port
of Piraeus in each south-western part, Athens is also an area of particular importance for the
Mediterranean area as well. The ongoing infrastructure projects, such as contemporary highways
connecting Athens with the rest of Greece and Northern Europe through the Balkans, underpin
the special role that Athens has as a Metropolitan Region, not only for Greece but also for the
wider region.

Attica, the wider region to which Athens belongs, is particularly exposed to extreme weather
events. Every winter there is at least a heavy rainfall that causes damage to infrastructure, housing,
businesses and crops in the suburbs, and causes problems in the traffic and the smooth functioning
of the city in general. Wildfires that also occur almost annually during the summer months, in
forested areas on the mountains surrounding Attica, further exacerbate the severity of the effects
of rainfall and flooding.

Athens vulnerability to climate change effects will have serious negative consequence not only
for the city itself but also for Greece as a whole. Therefore, the Athens region must be adequately
shielded in terms of its resilience to climate change. ARSINOE project can help to this end, as the
implementation of the systemic solutions and innovations developed during the project, will help
the Civil Protection and Public Authorities to make timely and informed decisions, thus mitigating
the effects of extreme weather events.

Athens can adopt such solutions, considering also the explicit intention of the current leadership
of the Municipality of Athens to set both the improvement of green infrastructure and the support
of urban biodiversity as two of its Strategic Objectives.

ARSINOE’s innovation package introduces a holistic approach to materialize the Athens
Resilience Strategy, which was launched in 2017, including the city’s Climate Adaptation Action
plan. The Municipality of Athens is currently finalizing, with the support of C40, an update of its
Climate Action Plan in accordance with its commitments to the Paris Agreement and the Global
Covenant of Mayors.

The Municipality of Athens has started compiling existing data and combining it with new novel
observational and modelling platforms (e.g. satellite data, Copernicus Services, Citizen Science).
This allows the mapping of vulnerabilities across different activity sectors of AMA and the

ARSINOE Deliverable 7.3 16




)
gGARSINOE www.arsinoe-proiject.eu

identification of hot spots and their respective drivers (e.g. heat, flood, soil imperviousness,
inadequate housing).

Appropriate indicators are utilized, and a novel methodology is developed to move from the
vulnerability indicators to realistic measures and options and means to achieve them. Additionally,
financial instruments will be mapped, to provide optimal options for investment and facilitate an
efficient and timely decision chain, as well as sustainability options through connection with smart
and resilient city practices.

Additionally, equally important is an organized effort to increase the active participation of and
to train the new generation of citizens, and ARSINOE adopts three means: citizen science, youth
assemblies to simulate local Green Deal processes and curation of green practices, and innovation
and science into educational curricula.

Key systems addressed: The key systems addressed in this case study are environment, health
and infrastructure. In particular, the Athens municipality has a strategic focus to enhance green
infrastructure and support urban biodiversity, to best shield itself from, adapt to, and build
resilience to Climate Change challenges (extreme heat and flash floods). Considering that Athens
faces chronic urban growth issues that amplify climate change impacts, the above key systems are
addressed and are expected to deliver several benefits in terms of the resilience of the city.

Figure 3, provides an identification of the primary and cascade hazards in relation to climate

change for the CS1, an analysis which is documented in the previous deliverables for the case
study
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Figure 3 Case Study 1 — Hazards (primary and Cascade), Vulnerabilities and exposures.

The identification of the scope, as well as the validation of the conceptual model for CS1, was
also documented in WP2 and WP6 deliverables. Heatwaves, Air pollution and Noise are identified
as the main hazards, against which Athens needs to increase its resilience, with biodiversity loss
and violence to be reported as cascading hazards. The main vulnerabilities refer to the impact on
Wellbeing, Morbidity and Mortality, negative effects on the tourism sector and increased
consumption for energy and water sectors. On the other hand, many stakeholders are exposed to
the above risks, including residents, workers, businesses, tourists and animal and plant species.
AMA creates more than 40% of the national GDP and has a strategic focus on green infrastructure
and urban biodiversity. Nevertheless, there are some issues that put strains on the urban
biodiversity, inter alia, heatwaves (e.g., urban heat island effect), traffic and noise, health issues
(e.g., morbidity and mortality), population density (e.g., violence), and air pollution. Thus, climate
change adaptation is vital for the prosperity of citizens in AMA.

In essence, ways to achieve climate change adaptation is through public awareness and active
participation (Falk et al., 2022; Akinsete et al., 2022; Papadaki et al., 2023). This effort will be
enhanced by adopting three means: citizen science, youth assemblies to simulate local Green Deal
processes and curation of green practices, and innovation and science into educational curricula.
Aiming to evaluate the negative environmental externalities, the ARSINOE project would
implement the methodology of choice experiment (CE) under the scope of environmental
economics evaluation. The adaptation options will be evaluated with multi-criteria analysis,
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assessing effectiveness, contribution to climate change adaptation, technical and economic
viability, and public acceptance. Particularly, the ARSINOE project is going to train local citizens
from AMA to augment their adaptive capacity through traditional and novel methodologies from
environmental economics.

The ARSINOE project would monitor the WTP of citizens’ stated preferences via three ways, i.e.,
a meta-analysis method, a traditional Choice Experiment and a virtual reality (VR) CE. It is,
arguably, the first time that VR application is utilized in CE-based study and goes beyond the
typical questionnaires. The goal of this exercise, the results of which will be included in D7.5, the
manual for sustainable finance, would be to explore the efficiency of the VR technology in
shaping the preferences of stakeholders in relation to urban sustainability policies, which are used
to finetune and design financial instruments to efficiently support the adequate funding of the
adaptation pathways towards the vision of the CS.

3.2 Athens Metropolitan Area - Valuation for urban sustainability policies
3.2.1 Introduction

Urban settings, characterized by their dense populations and extensive infrastructure, are highly
vulnerable to a variety of primary and secondary hazards, often referred to as “multi-hazard
assessment” (Dall’Osso et al., 2014; Zhang et al., 2023). As of now, over 55% of the global
population lives in urban areas, and this number is expected to rise to 68% by 2050 (WHO, 2021).
Primary hazards in cities include challenges like heatwaves, air pollution, traffic, and noise, while
secondary or cascading hazards such as public health crises and biodiversity loss emerge from
these initial threats. The analysis of this section aims to explore individuals’ WTP preferences as
a tool for implementing urban sustainability policies in response to these multi-hazard scenarios.

Heat waves, the associated health risks, and the decline in biodiversity are critical concerns for
urban populations, driven by their increasing intensity and frequency. Heatwaves, which are
prolonged periods of extreme temperatures, pose significant threats to human well-being,
infrastructure, and cultural heritage (Dasgupta, 2021; Halkos, Bampatsou, et al., 2024; Halkos,
Koundouri, et al., 2024; Koundouri et al., 2024). Urban areas, covered predominantly by concrete
and asphalt, absorb and retain more heat than rural areas, exacerbating the urban heat island (UHI)
effect (Degirmenci et al., 2021; Mohajerani et al., 2017). This effect leads to exceptionally high
urban temperatures, straining public health systems and increasing mortality, especially among
vulnerable populations like the elderly (Halkos & Aslanidis, 2023a).. The interplay of heatwaves,
health risks, and biodiversity decline as urban hazards highlight their interconnectedness and
cumulative impacts (Lindley et al., 2019). In addition to immediate physical harm, heatwaves
contribute to biodiversity loss by creating stressful environments for plant and animal species that
are not adapted to such extreme conditions.

Health risks are secondary hazards that arise from initial threats such as heatwaves, air pollution,
traffic, and noise. The concentration of vehicles, industrial activities, and energy consumption in
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cities leads to elevated levels of air pollution (Sicard et al., 2023). During heatwaves, urban air
quality worsens due to higher levels of ground-level ozone and particulate matter, exacerbating
respiratory issues like asthma and chronic obstructive pulmonary disease (COPD). Poor soil
conditions can also harm urban sustainability, as pollution from heavy metals (Aslanidis & Golia,
2022) can exacerbate respiratory and cardiovascular issues, leading to increased hospitalizations,
reduced life expectancy, and even premature death.

According to the World Health Organization (WHO) (2022), the combination of heatwaves and
poor air quality is a major cause of illness and death in urban environments, underscoring the need
for adaptive strategies in public health systems. The WHO (2024) reports that air pollution causes
approximately 4.2 million deaths annually, with the majority occurring in cities. Moreover, air
pollution contributes to climate change by releasing greenhouse gases and short-lived climate
pollutants like black carbon, which not only directly warms the atmosphere but also alters weather
patterns and further degrades air quality.

Biodiversity loss in urban areas is primarily driven by the mentioned hazards. Urban sprawl often
leads to the destruction or fragmentation of natural habitats, resulting in a disruption of
ecosystem’s carrying capacity to urban life. This decline weakens urban ecosystems' resilience to
environmental changes and risks. For instance, the reduction of green spaces diminishes the
cooling effects provided by plants, thereby worsening the UHI effect (Founda & Santamouris,
2017). The loss of biodiversity also impairs the ecosystem services that cities rely on, such as air
and water purification, further exacerbating health risks for urban residents (Mutafoglu et al.,
2017).

The aim of this task is to understand the interaction between primary and cascading hazards in
urban areas, ultimately proposing a holistic approach that enhances urban sustainability by
considering residents' preferences for the preservation of urban ecosystem services. Specifically,
the objectives are to (i) evaluate studies that reveal individuals' mean WTP? in response to multi-
hazard occurrences and (ii) assess valuation techniques, particularly non-market approaches like
choice experiments and contingent valuation methods.

3.2.2 Primary and Cascading Effects

Several studies shed light on factors influencing WTP for environmental goods such as air quality
and biodiversity conservation, as well as socioeconomic issues like the effects of traffic and noise
on health, living, and working conditions. First, climate change, particularly heatwaves, can
severely impact both indoor and outdoor jobs, exacerbating social exclusion and leading to energy
poverty. Second, air pollution, a significant contributor to climate change, poses a substantial
health threat, being linked to respiratory, cardiovascular, mental health issues, chronic diseases,
and cancer. Third, higher population density worsens urban living conditions by intensifying
traffic and noise pollution, negatively affecting residents’ well-being. Lastly, biodiversity loss is
critical, as it hampers ecosystem services, reduces recreational and cultural value, and decreases

LWTP is the maximum amount that a consumer is willing to spend on a good or service.
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economic benefits derived from natural environments. Studies using choice experiments (CE) and
contingent valuation methods (CEM) have demonstrated these impacts. Understanding public
preferences is therefore essential for urban planning and conserving ecosystem services.

3.2.2.1 Heatwaves

Heatwaves, driven by climate change, have far-reaching consequences for both living and
working conditions, especially for those in indoor and outdoor jobs, which face significant health
risks (Barreca et al., 2016) and reduced productivity (Ciuha et al., 2019; Lowe et al., 2011;
Varghese et al., 2019; Zhang et al., 2018). The business sector and local communities alike could
experience economic losses due to higher absenteeism, reduced working hours, and operational
shutdowns during extreme heat events.

Indoor conditions can become especially difficult during heatwaves. Employees working in
warehouses, factories, or certain offices are exposed to dangerously high indoor temperatures
(Ciuha et al., 2019; Xiang et al., 2014), further worsened by poor building insulation and
ventilation. Urban heat island (UHI) effects also amplify this problem, as building materials retain
heat during summer months, exacerbating the discomfort (Founda & Santamouris, 2017; Halkos
& Aslanidis, 2023a). These adverse conditions contribute to social exclusion, particularly in
energy-poor households (Halkos & Aslanidis, 2023b). Employers must prioritize improving
indoor environments to protect workers’ health and ensure productivity. Energy poverty also
worsens conditions for vulnerable groups such as the elderly, unemployed, and students, creating
cycles of social vulnerability (Gigante et al., 2024; van Steen et al., 2019). Nature-based solutions
(NbS) could address UHI impacts in cities, improving well-being for indoor workers and the
general public. Circular economy strategies, such as using industrial wastewater for green roofs
or living walls, could further enhance sustainable economic performance (UNEP, 2023; Halkos
& Aslanidis, 2024a, 2024b). Technological innovations that conserve energy could also increase
resilience to climate change (Degirmenci et al., 2021).

Outdoor workers face even greater risks during heatwaves, especially those in physically
demanding jobs such as construction, hospitality, and delivery services. Direct exposure to
extreme temperatures raises the risk of heat-related incidents (Varghese et al., 2019), contributing
to one percent of annual work-related accidents (Drescher & Janzen, 2023; Ireland et al., 2023).
To safeguard worker health, employers should implement adaptive measures like rescheduling
work to cooler times, providing shaded areas, frequent breaks, and hydration. Continuous
monitoring of worker conditions during extreme heat is crucial to maintaining safety.

Numerous studies have shown that NbS can help regulate temperatures and highlight the
importance of urban sustainability. For example, studies on urban parks show that citizens' WTP
increases for well-maintained and accessible green spaces (Andrews et al., 2017; Arabomen et al.,
2019; Bertram et al., 2017; Chen, 2015). Andrews et al. (2017) found WTP values ranging from

€18 for non-users to €45 for park users. Arabomen et al.
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(2019) examined urban tree conservation in Nigeria, revealing a WTP of €16.58. Similarly,
Bertram et al. (2017) observed WTP values in Germany ranging from €120 to €125 for
maintenance and €168 to €199 for cleanliness improvements. Chen (2015) highlighted high WTP
for the protection of heritage trees in urban areas, particularly rare or historically significant
species.

Furthermore, water quality and availability are critical factors that influence WTP for
environmental protection and conservation (Khan et al., 2019; Perez Loyola et al., 2021). Moving
forward, a comprehensive approach to urban planning is required to integrate climate change
adaptation and improve living and working conditions for urban populations.

3.2.2.2 Air Pollution

Air pollution is not only a leading contributor to climate change but also a significant public health
hazard. Various pollutants, including particulate matter (PM2.5 and PM10), ground-level ozone
(03), carbon monoxide (CO), sulfur dioxide (SO2), and nitrogen oxides (NOx), are frequently
studied due to their harmful effects (Brook et al., 2004). Extensive research shows that exposure
to both fine and coarse particulate matter, whether short-term or long-term, drastically increases
rates of illness and mortality (C. Liu et al., 2019; Sanyal et al., 2018). According to the World
Health Organization (WHO, 2018), approximately 7 million deaths annually are attributed to fine
particle pollution, making air pollution the fourth leading cause of death worldwide (Brauer,
2016). Common health conditions linked to air pollution include respiratory problems like asthma,
cardiovascular diseases, mental health disorders, cancer, and chronic diseases (Dominski et al.,
2021). Additionally, air pollution can lead to visibility issues, or haze, which obscures distant
objects and alters the clarity and color of visible surroundings due to airborne particulates (Boyle
etal., 2016).

Numerous studies have quantified the financial impact of health issues caused by air pollution,
revealing a substantial economic burden. A significant share of healthcare expenditures is
dedicated to treating respiratory diseases. For instance, in 2014, the cost of PM2.5 pollution in
China was estimated between 17.2 and 57.0 billion yuan (Shen et al., 2017). In Shanghai, major
pollutants are responsible for an annual economic loss of 197 million USD due to asthma-related
medical visits (Guo & Chen, 2018). In England, between 2017 and 2025, air pollution-related
health costs are projected to reach 5.56 billion euros (Pimpin et al., 2018).

Further research has explored the severity of air pollution by examining the preferences of tourists
and local residents using stated preference models like choice experiments (CE) and contingent
valuation methods (CVM). These studies show a strong demand for cleaner air, with respondents
expressing a willingness to financially support improvements in ecosystem services in their areas.
For example, in Bang Kachao, residents are willing to pay €21.16 annually for a 50% increase in
clean air (Petcharat et al., 2020). In Israel, nationals would pay up to €47.68, and regional
respondents up to €73.68 to preserve air quality at high levels based on local air purification
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capabilities (Raviv et al., 2021). In the United States, people are willing to contribute €149.41 per
year for programs that reduce the worst 20% of visibility-impaired days (Boyle et al., 2016).

Lera-Lopez et al. (2014) found a willingness to pay (WTP) of €6.90 for reducing air pollution.
The study also showed that individuals living near major roads are more motivated to reduce
environmental costs. Additionally, younger, more educated, and environmentally conscious
individuals are more inclined to pay for mitigating air pollution due to the influence of green
values shaped by decades of environmental advocacy. Interestingly, a study focusing on tourists
revealed that visitors prioritize waste reduction (€120.48) over air pollution control (Perez Loyola
et al., 2021). Z. Liu et al. (2022) highlighted that in Beijing, air pollution significantly affects
residents’ WTP for green spaces, with WTP increasing as pollution levels rise, peaking at €272.52
under maximum pollution conditions.

3.2.2.3 Population Density, Traffic and Noise

Urban sustainability is deeply influenced by factors such as population density, commercial
growth, traffic, and noise pollution, all of which shape residents’ willingness to pay (WTP) for
environmental improvements. Higher population density, driven by residential and commercial
expansion, can place significant pressure on urban resources, leading to overcrowding and
increased housing demand. Additionally, traffic and noise pollution elevate emissions, worsen air
quality, and decrease the overall quality of life, posing challenges for cities aiming to meet
sustainability targets.

Climate change significantly impacts both residential and commercial environments by increasing
energy demand for air conditioning, potentially overloading power grids and causing outages.
Rising temperatures also lead to higher cooling costs, putting financial strain on both households
and businesses.

Urban planners can improve residential resilience to heatwaves through nature-based solutions
(NDbS). Recent studies highlight how enhancing natural environments, whether through green or
blue NbS, can positively influence public attitudes. For example, Zhang et al. (2019) found that
people in China are willing to pay around €20 per year for green roofs to mitigate the urban heat
island effect. Similarly, Teotdnio et al. (2020) revealed that residents in Portugal showed a greater
WTP for accessible green roofs, and the addition of green walls as complementary NbS further
boosted WTP.

Urban sustainability significantly impacts public preferences, as seen in property prices near
parks. Park et al. (2017) used a hedonic pricing method to show that households near urban parks
had a WTP of €388. A study in Greece estimated a WTP of €5.11 for urban park projects
(Latinopoulos et al., 2016), while in China, the WTP for urban green space conservation nearly
doubled to €12.97 (Song et al., 2015). For air quality improvements, the reduction of particulate
matter pollution was linked to a WTP of around €1,390 (Ambrey et al., 2014). Khan et al. (2019)
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also found higher WTP for better water quality in rivers, while Bennett et al. (2016) suggested
that using recycled water for irrigation or domestic purposes is another viable solution.

On the commercial side, tourism is critical for well-being and sustainability, as extreme heat can
reduce foot traffic, impacting retail revenue. In a study using contingent valuation methods (CVM)
in Chile, the heritage value of three tourist routes led to a WTP range of €19.3 to €21.1 (Béaez-
Montenegro et al., 2016). In Colorado, tourists expressed a WTP range of €174 to €181 for eco-
tourism activities like hiking, reflecting a strong value placed on nature-based tourism (Keske &
Mayer, 2014).

Environmental noise from human activities is widespread in developed countries. According to
the European Environmental Agency (EEA) (2020), nearly 20% of EU residents were exposed to
road traffic noise levels exceeding 55 dB LDEN (average yearly day-evening-night noise levels).
Evidence suggests that traffic noise negatively affects health, leading the WHO (2018a) to issue
guidelines to protect health in Europe, based on systematic reviews assessing the impacts of road
noise. Research also indicates that both the intensity and source of traffic noise can affect mental
well-being (Hegewald et al., 2020), potentially causing reactions like annoyance (Beutel et al.,
2016), depression (Seidler et al., 2017), anxiety (Generaal et al., 2019), and even conditions like
dementia and Alzheimer’s disease (Andersson et al., 2018).

Several studies have attempted to quantify the benefits of reducing traffic and noise pollution.
Bravo-Moncayo et al. (2017) estimated a mean WTP of €14.60 to reduce road traffic noise in
Quito, Ecuador. In Madrid’s Retiro Park, Calleja et al. (2017) found a WTP of €10.36 per visitor
for noise reduction. In South Korea, Kang et al. (2021) found an average WTP of €4.37 to reduce
noise from construction activities. Similarly, Lera-Lopez et al. (2014) recorded a WTP of €5.94
for reducing road noise and air pollution in Spain’s Pyrenees, while Merchan (2014) reported a
WTP of €438 for a noise mitigation program.

3.2.2.4 Biodiversity Loss

Biodiversity loss significantly affects ecosystem services, diminishing both their recreational and
cultural values. It also undermines the economic benefits associated with natural environments,
as demonstrated by studies employing choice experiments (CE) and contingent valuation methods
(CVM) to assess these services. These approaches have been applied across urban forests, natural
landscapes, and ecosystems, underscoring their value (Halkos, 2021).

Several studies have focused on the recreational value of urban parks. For example, Bertram et al.
(2017) analyzed the WTP for enhanced maintenance and cleaning of parks in Germany, revealing
a WTP of €125.10 for maintenance and €199.98 for cleaning. Andrews et al. (2017) emphasized
that park location affects WTP, with the highest values being for central city parks (€34.65) and
park user amenities (€40.58-€45.02). Additionally, Ratzke (2022) examined urban biodiversity's
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importance, showing a significant WTP (€212.8) for preserving urban ecosystems due to their
ecological, aesthetic, and recreational benefits.

Research has also explored biodiversity conservation in natural parks. Studies by Bhat and Sofi
(2021) in India and Kamri et al. (2017) in Malaysia reported WTP for biodiversity conservation
at €3.60 and €1.66, respectively. These values are often influenced by the rarity of species and
recreational benefits. In Thailand, Petcharat et al. (2020) found a WTP of €50.77 for ecosystem
services, particularly for air quality and recreation in the Bang Kachao Green Area. Similarly,
Wondifraw et al. (2021) highlighted preferences for forest preservation and water conservation in
Ethiopia's Mount Guna, using CE to capture these values.

In urban settings, B. Chen and Qi (2018) emphasized the role of survey design in reducing bias,
especially when assessing public reactions to urban green spaces. Their findings align with
Bernath and Roschewitz (2008), who used the theory of planned behavior to differentiate visitors'
WTP for recreational benefits. Vojacek and Louda (2017) assessed ecosystem services in the
Eastern Ore Mountains, while Blaeij et al. (2011) examined the complexities of expanding
commercial wetlands, with WTP ranging between €3.56 and €5.18. These studies emphasize the
importance of effective governance in ecosystem management. Rocchi et al. (2019) used cost-
effectiveness analysis to evaluate stakeholder involvement in Natura 2000 sites in Umbria, Italy,
revealing a WTP of €10.04 for significant ecosystem changes.

Research into urban forest recreation preferences by Japelj et al. (2016) found that residents in
Ljubljana, Slovenia, prefer natural, less crowded environments with information boards and
waymarks. Similarly, Khan et al. (2019) demonstrated that the public highly values river
ecosystems, with a WTP of €3.22 for reducing erosion.

In Taiwan, H.-S. Chen and Chen (2019) used CE to estimate the economic value of Green Island’s
natural landscape and biodiversity, revealing a WTP of €74.27 for landscape preservation, €62.04
for species restoration, and €34.73 for environmental education. Dahal et al. (2018) identified a
WTP of €94.14 for preserving open waterfront spaces, further supporting the integration of public
preferences into environmental management policies.

Agricultural landscapes also hold substantial non-market value, as shown in Aizaki et al. (2006),
with WTP ranging from €3.96 to €8.86 for various landscape services in Japan. Similarly,
Bateman et al. (2008) demonstrated that framing CE alternatives can influence WTP estimates,
showing values between €21.45 and €44.62 for bird and plant cover increases.

In Catalonia, Soy-Massoni et al. (2016) highlighted the multifunctionality of coastal agricultural
landscapes, emphasizing the need for integrated management strategies to conserve ecosystem

services like erosion control and water purification. Cook et al. (2018) and Hang et al. (2023)
found substantial WTP for natural site conservation in Iceland and Vietnam, with values ranging
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The conflict between renewable energy and environmental conservation is illustrated in
Einarsdottir et al. (2019), who found a WTP of €240.71 for preserving Iceland’s natural
landscapes despite the presence of wind farms. Similarly, Cong et al. (2019) identified a WTP
ranging from €10.05 to €57.17 for enhancing rural landscapes in China, indicating that tailored
management practices can promote sustainable rural development.

Finally, Koundouri et al. (2023) conducted a meta-analysis on marine and freshwater ecosystems
across Europe, finding that over 63% of European countries showed a greater willingness to pay
for marine and freshwater habitat improvements than for terrestrial ecosystems. These findings
highlight the importance of aligning public preferences with sustainable policy decisions for
effective environmental management.

3.2.3 Meta Analysis — Descriptive statistics

In this section, we develop a framework for analyzing primary and cascading hazards in urban
areas. The analysis was based on a comprehensive review utilizing the Environmental Valuation
Reference Inventory (EVRI) (2024) and the Ecosystem Services Valuation Database (ESVD)
(2024). Priority was given to the EVRI database to avoid duplicate articles, particularly
concerning ecosystem services and hazard-related issues. Both EVRI and ESVD are recognized
as reputable databases, offering extensive empirical valuation studies that cover environmental
assets and human health impacts.

For determining eligibility, 80 most recent publications were selected ensuring accuracy and
relevance. The reported estimates for WTP (in April 2024 euros), the year of publication, the
country or region studied, and socio-economic factors such as age, income, gender, and education,
were collected from the underlying papers.. Table 1 reports the descriptive statistics for all socio
economic variables used in the analysis, while Table 2 presents the descriptive statistics of the
219 WTP estimates extracted from the underlying papers, categorized by the underlying country.
Table 2 reports the 80 papers and the number of WTP estimates extracted. Details for the WTP
estimates and the underlying assets can be found in the Appendix I.

Table 1 Descriptive Statistics — Socio Economic Factors

Mean | Median | Min Max STDEV | Skewness | Kurtosis
Age
42.508 41.700 | 16.900 55.500 6.383 -0.297 0.410
Income
29,303.903 27,852.340 | 50.835 | 124,173.000 21,599.581 0.942 1.453
Gender (1=Female)
0.499 0.506 0.000 0.720 0.093 -3.195 14,748
Education
0.386 0.366 0.054 0.910 0.213 0.250 -0.690
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Table 2 WTP values extracted by the 80 publications considering the country level (the countries
are presented in alphabetical order).

Country Average Min Max STDEV

1. Australia 192.91 0.19 1,390.21 484.43
2. Brazil 123.27 82.02 164.52 58.34
3. Chile 20.07 19.30 21.11 0.93
4. China 43.67 0.44 272.52 57.05
5. Czech Republic 1,561.56 - - -
6. Denmark 223.40 - - -
7. Ecuador 78.46 14.60 149.63 66.68
8. Ethiopia 3.24 1.90 6.10 1.97
9. France 16.37 6.36 38.62 13.85
10. Georgia 19.18 18.66 19.69 0.73
11. Germany 189.81 32.40 468.72 136.98
12. Greece 5.11 - - -
13. Iceland 172.79 113.10 240.71 64.20
14. India 31.84 3.60 66.84 33.06
15. Ireland 413.32 0.14 1,211.80 501.24
16. Israel 43.11 24.92 73.68 19.16
17. ltaly 9.55 1.07 14.62 5.08
18. Japan 31.13 3.96 223.55 72.18
19. Lebanon 45.72 43.51 47.92 3.12
20. Lithuania 2,906.49 1,676.49 4,136.49 1739.48
21. Malaysia 1.66 - - -
22. Netherlands 4.37 3.56 5.18 1.15
23. Nigeria 16.58 - - -
24. Portugal 478.08 288.72 721.80 168.13
25. Slovakia 1,138.80 1,062.15 1,215.45 108.40
26. Slovenia 2.72 -0.62 17.61 5.17
27. South Korea 43.27 3.33 388.30 121.24
28. Spain 59.92 5.94 438.00 117.47
29. Switzerland 165.49 113.39 219.71 38.41
30. Taiwan 47.26 20.92 74.27 21.60
31. Thailand 19.49 5.88 50.77 16.23
32. United Kingdom 30.53 18.38 45.02 10.38
33. United States 129.49 0.04 1193.55 272.84
34. Vietnam 46.25 - - -
Total Sample 125.14 -0.62 4,136.49 373.80

The effects of both primary and cascading hazards are crucial considerations for urban planners
and policymakers aiming to enhance urban sustainability and resilience against natural or human-
induced events. Table 3 illustrates the impact of these hazards at a categorical level. Population
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density issues were found to have the highest mean willingness to pay (MWTP), reaching nearly
300€, with the second-largest deviation and maximum value across all studies. Heatwaves
followed with a MWTP of around 140€, roughly half the amount of that for population density.
Other notable MWTPs include biodiversity loss at 96€, air pollution at 76€, health concerns at
63€, and traffic and noise at 42€. These values serve as an indicator of public willingness to
address these issues.

Table 3 WTP values for the impact of primary and cascading hazards at a category level.

Categories Mean Median  Min Max STDEV Skewness Kurtosis
Air Pollution 76.10 68.88 6.90 27245 69.37 1.41 2.28
Biodiversity

Loss 96.65 18.52 -0.62 1,561.56 238.41 4.34 19.77
Health 63.29 24.78 18.58  146.52 72.14 1.71 -
Heatwaves 142.81 2.78 0.04 702.60 280.47 1.68 1.17
Population

Density 298.87 19.89 0.14 4,136.49 779.13 4.08 18.61
Traffic &

Noise 42.50 5.71 3.563 438.00 124.59 3.46 11.98
Total Sample 125.14 18.76 -0.62 4,136.49 373.80 6.98 64.13

Note: The WTP values are presented in Euro (€) in April 2024 levels.

Figure 4 outlines the effects of these hazards on citizens, flora and fauna, and both indoor and
outdoor workers. From a citizen-focused perspective, population density was the most impactful,
affecting 16% of public welfare, followed by air pollution (8%), and traffic and noise (6%).
Interestingly, health problems and heatwaves showed a relatively smaller impact, affecting only
1.5% and 4.4% of welfare, respectively.
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Impacts of Hazards (Category-level)
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Figure 4 The impact of impact of primary and cascading hazards at people, fauna, and flora under
the scope of category level

When assessing biodiversity loss, its impact on fauna and flora is overwhelming, influencing 71%
of the environment, while also significantly affecting citizen well-being (63%), outdoor workers
(52%), and indoor workers (29%). For workers, outdoor jobs were particularly impacted by
population density (22%), air pollution (17%), and traffic and noise (4%). Health issues and
heatwaves had minimal effects on outdoor workers, influencing only 3% and 1% of welfare,
respectively. Indoor jobs were similarly affected, with air pollution (24%) and population density
(21%) being the most significant factors, followed by traffic and noise (18%), while health and
heatwaves had minimal impact at 3% each. The low impact of heatwaves on workers' welfare
highlights a potential limitation of this review, possibly due to the scarcity of valuation studies
specifically focused on outdoor worker welfare.

At the sub-category level, notable changes were observed. For instance, air pollution's MWTP
dropped from 76€ to 67€ due to overlaps with other sub-categories, such as mortality and
morbidity. Table 4 further shows that urban planners should prioritize more pressing issues.
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Residential sprawl, as part of population density, had the highest MWTP at 814€, while the
commercial aspect of population density was less impactful with an MWTP of 83€. Other
significant WTPs include worker and local citizen well-being at 92€, mortality-related health
issues at 85€, air pollution at 67€, traffic and noise at 42€, and morbidity-related health concerns

at 18€. These findings provide valuable insights for directing urban planning efforts.

Table 4 WTP values for the impact of primary and cascading hazards at a sub-category level.

Mea Media Mi STDE Skewnes Kurtosi
Sub-categories n n n Max V s s
Air Pollution 67.67 4768  6.90 272.45 70.06 1.83 3.69
Morbidity 18.58
Mortality 85.65 - 2478 14652 86.08
Living/Working
Conditions 92.84 1761  -0.62 156156  232.14 4.47 21.08
Commercial 83.18 2111 19.30 181.14 86.46 0.61 2331
Residential 355.27 1998 014 413649 81456 3.74 16.00
Traffic & Noise 42,50 571 353 43800  124.59 3.46 11.98

Note: The WTP values are presented in Euro (€) in April 2024 levels.

Considering the MWTP levels for addressing urban-related challenges, Figure 5 illustrates their
effects on individuals, as well as flora and fauna, at a sub-category level. The most significant
impact on people's lives is largely linked to their living and working conditions, which serve as a
proxy for biodiversity loss, while also encompassing aspects of other hazards. Additionally, the
increase in residential housing appears to significantly influence both indoor (24%) and outdoor
(15%) employment. Indoor workers are particularly affected because those in densely populated
neighbourhoods struggle to access open spaces during breaks, while outdoor workers may face

similar challenges.
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Figure 5 The impact of impact of primary and cascading hazards at people, fauna, and flora under
the scope of sub-category level.

From a citizen-focused viewpoint, the well-being of citizens is predominantly influenced by
factors such as residential density (15%) and air pollution (7%), followed by traffic and noise
(6%) and commercial development (5%). Interestingly, health-related issues like mortality (1%)
and morbidity (0%) have a minimal impact. This raises the question of whether there is a sufficient
understanding of how health can be affected by both natural and human-induced phenomena, and
why many people do not associate their well-being with these challenges.

Outdoor workers are influenced by residential factors (17%) and air pollution (15%). The
establishment of new commercial shops or the increase of short- and long-term rentals also affects
their WTP preferences by 5%. Similarly, indoor workers show the same level of influence from
residential and air pollution factors, which account for 24.6% of their WTP choices. Notably,
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commercial growth does not seem to impact their preferences according to the valuation studies.
For both indoor and outdoor workers, issues related to noise, mortality, and morbidity do not
significantly influence their WTP preferences, possibly due to limited data availability on this
aspect of worker welfare.

A global analysis of MWTP, as shown in Figure 6, reveals that the lowest MWTP values, ranging
from 1.66€ to 10€, are found in six countries: Malaysia, Slovenia, Ethiopia, the Netherlands,
Greece, and Italy. The next category consists of moderate MWTP values, between 10€ and 100€,
across 16 countries, which will be detailed in sub-samples. The first subgroup, with MWTPs
between 16€ and 20€, includes France, Nigeria, Georgia, Thailand, and Chile. The second
subgroup features MWTPs from 20€ to 45€ and comprises the United Kingdom, Japan, India,
Israel, South Korea, and China. The third subgroup has MWTPs between 45€ and 78€, associated
with Lebanon, Vietnam, Taiwan, Spain, and Ecuador.

Mean WTP

WTP Range
0-10€
10-100 €
100 - 1000 € -
1000 - 3000 € & i :
Jmﬁ?wi N o - }

—

Figure 6 Mean WTP values for building urban sustainability.

The third group, characterized by relatively high MWTPs ranging from 123€ to 478€, includes
Brazil, the United States, Switzerland, Iceland, Germany, Australia, Denmark, Ireland, and
Portugal. Finally, the group with the highest MWTP values, ranging from 1,138€ to 2,906€,
consists of Slovakia, the Czech Republic, and Lithuania.

3.2.4 Choice Experiment Design

The ARSINOE project aims to develop climate-resilient solutions for Europe by integrating
systems innovation with the unique socio-ecological and economic contexts of various regions to
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tackle the risks. The literature reviewed in this discussion paper can significantly support
ARSINOE's goals by providing empirical evidence on public preferences and willingness to pay
(WTP) for environmental and socio-economic benefits, including air quality, biodiversity,
ecosystem services, living and working conditions, and the conservation of natural parks. The
above meta-analysis supported the values used in the choice cards of the experiment (as an
example we provide Figure 7).

Urban Status CHOICE A STATUS QUO
Good Status Under Pressure

9 A

QOutdoor Jobs Indoor Jobs

=

Citizens  Flora & Fauna

Heatway es

Air Pollution

Commercial ~ Residential

Noise

Figure 7 The structure of this questionnaire has been designed based on the consultations of the
ARSINOE Project team
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Notably, Ratzke (2022) explored urban biodiversity preferences, while Soy-Massoni et al. (2016)
investigated ecosystem services in coastal agricultural areas, both of which align with
ARSINOE’s mission to tailor climate resilience strategies to specific regional characteristics.
These studies deliver valuable insights into stakeholder perceptions and valuations of
environmental resources, which are crucial for creating nature-based solutions (NbS) that are
ecologically effective and publicly accepted. Appendix Il provides the complete Questionnaire in
both Greek and English versionz.

From July 15, 2024, the questionnaire was distributed in a Windows Forms format to more than
4000 stakeholders, following the synthesis of the CS1 stakeholder list, with a target to collect at
least 200 responses following the below quotas in relation to the type of stakeholders:

Until the 25" of September 2024, there were 50 responses.Although the detailed analysis of the
Choice Experiment, together with the statistical estimation of the relevant WTP for all primary
and cascading effects will be included in deliverable D7.5, we do include here an analysis of this
initial sample.

After a data cleaning process in which we removed those respondents with very low response
time, response inconsistencies and very low variance across the various questions, a total of 42
respondents were used for the analysis. The frequency distribution of the socio-demographic
characteristics of the sample shows that it is sufficiently heterogeneous. However, the sample is
not completely representative of the Greece population. This can be due also to the fact that
respondents were recruited not from the Greece at large, but from AE4RIA network, which may
show different structures in terms of socio-demographics and preferences related characteristics
compared to the national average. Thus, some caution should be used in generalizing the study’s
results to the entire country.

Compared to the Greek national population (reference), the study sample comprised more males
(52.38% versus 48.9%), and consequently fewer females (45.27% versus 51.1%). In terms of age,
the frequency distribution across the five categories is quite balanced and the sample represents
the Greek population well. However, people aged between 18 and 25 and 26 and 35 were
underrepresented (2.38% and 4.76% versus 7.6% and 10.5%), while the older age group was
slightly underrepresented (16.67% versus 19.6%). On the other side, respondenets belonging to
other age categories were overrepresented with the 21.43% (versus 13.7%) of respondents aged
between 36 and 45, the 38.1% (versus 15.4%) aged between 46 and 55, and the 16.67% (versus
14%) aged between 56 and 65. Regarding the household situation, half of the sample (50%) is
represented by singles and couples without children or grandchildren with less than 18 years old,
and 42.9% by couples with children or grandchildren under the age of 18. Divorced couples
represent only 7.14% of the sample.

The frequency distribution of annual income shows that respondents belonging to lowest income
category (<€10,000) represent 2.38% of the sample, while those belonging to the highest category

2 Greek version can be reached here: https://tinyurl.com/asxtspxs

English version: https://tinyurl.com/bdfxretm
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(> €50,000) make up 30.95%. Thus, a high percentage of respondents (66.67%) earns between
€10,000 and €50,000 per year. Furthermore, the majority of the respondents have a high —
Doctorate - (54.76%) or middle level education — Universities and Post graduate studies -
(45.24%), while no respondent has primary or other low levels of education, thus implying an
underrepresentation of the lower educated people. Finally, most of the sample is employed
(97.62%), while 2.38% is retired, revealing so an underrepresentation of the unemployed, students
and homemaker people. Almost half of the employed people (47.62%) are working in the public
sector, 23.81% in the private sector and 26.19% are delf employed (freelancers). In addition, for
more than half of the respondents (52.38%), their work is related to the environment, while
21.43% are members of an environmental organization.

Table 5 presents the descriptive statistics of the respondents’ socioeconomic characteristics, Table
6 displays analytically the opinions on the Athens Metropolitan Area, while Table 7 the Important
cultural elements in the urban environments.

Table 5 Descriptive statistics of respondents’ basic socioeconomic characteristics.

Number .Of Mean Standard Deviation
observations

Gender (%) 42 45.24% (Female)

Age (years) 42 51.63 11.8

Education level (years) 42 20.05 2.2

Mean annual income (€) 42 37083.33 15668.79

Marital Status 42 59.52% (Married)

Table 6 Opinions on the Athens Metropolitan Area in percentages

Neither
Strongly Somewhat Agree Somewhat Strongly
Agree Agree Not Disagree  Disagree
Disagree

Athens Metropolitan Area is currently
(ejxperlencmg env!ronmental 73.8% 23 8% 2.4% 0,0% 0,0%

amage/degradation due to human
activities
The quality of life in the Athens
Metropolitan Area needs to be 88,1% 9,5% 2,4% 0,0% 0,0%
improved.
Improving the quality of life of the
Athens Metropolitan Area is the 61,9% 33,3% 4,8% 0,0% 0,0%
responsibility of the government
Improving the quality of life of the
Athens M_e_tropolltan Area} is the 78.6% 21.4% 0,0% 0.0% 0.0%
responsibility of local/regional
authorities
Improving the quality of life of the
Athens Metropolitan Area is the 57,1% 35,7% 7,1% 0,0% 0,0%
responsibility of everyday citizens
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Neither
Strongly Somewhat Agree Somewhat Strongly
Agree Agree Not Disagree  Disagree
Disagree
A high !evel of quality of life is essential 26.2% 26.2% 40.5% 2.4% 4.8%
for tourism development.
Taxes are a more stable way of
maintaining the funding necessary to
successfully manage the urban 14,3% 26,2% 28,6% 23,8% 7,1%
environment than are donations and EU
funds
We should do something to significantly
reduce air pollution in Athens 45.2% 38.1% 9,5% 4,8% 2.4%

Metropolitan Area even if the economy
slows down because of this.

Opinions on the Athens Metropolitan Area in percentages
0% 10% 20% 30% 40% S0% 60% 70% 80% 90% 100%

Athens Metropolitan Area is currently experiencing environmental
damage/degradation due to human activities

The quality of life in the Athens Metropolitan Area needs to be improved.

Improving the quality of life of the Athens Metropolitan Area is the
responsibility of the government

Strongly Agree

Improving the quality of life of the Athens Metropolitan Area is the

A . P . Somewhat Agree
responsibility of local/regional authorities

m Neither Agree Not Disagree
m Somewhat Disagree

Improving the quality of life of the Athens Metropolitan Area is the

responsibility of everyday citizens m Strongly Disagree

A high level of quality of life is essential for tourism development.

successfully manage the urban environment than are donations and EU
funds

We should do something to significantly reduce air pollution in Athens
Metropolitan Area even if the economy slows down because of this.

Taxes are a more stable way of maintaining the funding necessary to —

Figure 8 - Opinions on the Athens Metropolitan Area in percentages

Table 7 Important cultural elements in the urban environments in percentages (number of
respondents in parentheses).

History 81% (34)
Arts 38.1% (16)
Daily Life 54.8% (23)
Religion 19% (8)
Other (Politics, Environment) 7.1% (3)
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3.2.5 Virtual Reality Experiment Design

Moreover, ARSINOE, which promotes inclusive and participatory approaches to climate
adaptation, can leverage methodologies such as contingent valuation method (CVM) and discrete
choice experiments (CE) from these studies to engage local communities in decision-making
processes. Additionally, the project has the potential to expand the existing literature by applying
these valuation techniques in diverse scenarios and integrating them into a more holistic climate
adaptation framework that utilizes systems thinking. By combining scientific, economic, and
social perspectives, ARSINOE enhances our understanding of the valuation of various ecosystem
services and environmental goods across different regions, thereby improving the effectiveness of
climate adaptation strategies and nature-based solutions programs.

The Choice Experiment Questionnaire will be embedded into the VR environment created and
presented in Deliverable 2.5 (D2.5). An example of a VR choice card is presented in Figure 8.
The Application provides an immersive VR environment where the users: can fill in choice
experiment questionnaires, by directly experience the consequences of the available options.

The VR labs are expected to start by November 2025 and collect more than 200 responses from
the in-person participants.

The results of the statistical processing of the VR questionnaires will be compared also to the
results of the traditional experiment to explore if the use of innovative methods, such as VR affects
the preferences of citizens towards resilience to climate change. The samples for the two
experiments will be independent and the results will be included in detail in Deliverable 7.5.

Chonce Card

Scroll to see

Switch
between
Options
option 3
Environm,
ConmlI:: i G reat
00 Mode;
'm,pam on (Too H’s:)e
ocal Improveq
€conomy by 2022 ' Positive
b)

y
Cost 5k 2025

o: |
I 4 7& 74;;)\
' A W
Figure 9 VR Choice Experiment — Indicative Card

4.0 Conclusions and Next Steps

This study emphasizes the significance of grasping citizens' willingness to pay (WTP) for
environmental and socio-economic goods and services in the context of urban sustainability and
multi-hazard assessments. It indicates that citizens prioritize issues such as biodiversity loss, air
pollution, and the adverse impacts of traffic and noise, all of which carry substantial economic
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consequences for urban planning and conservation efforts. The decline in biodiversity adversely
affects ecosystem services and overall human well-being, while the differences in WTP across
various countries and situations underscore the necessity for tailored solutions.

Specifically, the analysis of 80 valuation studies reveals that the primary hazard most concerning
to citizens is climate change, particularly heatwaves, with a mean WTP of €142. In contrast, air
pollution has a mean WTP of only €76. The findings indicate that population density driven by
residential and commercial activities poses the most critical challenge for policymakers, reflected
in a WTP of €298. This is followed by biodiversity loss at €96, health issues at €63, and traffic
and noise at €42. Notably, biodiversity loss significantly impacts all affected groups, particularly
flora and fauna, residents, and both outdoor and indoor workers.

To enhance urban sustainability, policy considerations for both primary and cascading hazards
must be addressed. Climate change adversely affects both indoor and outdoor employment,
contributing to issues like social exclusion and energy poverty. Implementing energy-efficient
technologies rooted in circular economy principles can help alleviate indoor challenges.
Furthermore, outdoor workers are particularly vulnerable during heatwaves due to direct exposure
to the elements; hence, governments and employers should adopt strategies like modifying work
schedules, providing shaded areas, ensuring regular breaks, and facilitating access to hydration.
Air pollution, a significant contributor to climate change and a health risk, leads to respiratory,
cardiovascular, mental, and chronic diseases. Thus, policymakers should invest in green and blue
infrastructure, such as creating green spaces (like green roofs and walls) and enhancing water
supply through blue infrastructure (like fountains) to improve urban liability. Additionally,
population density, along with its associated traffic and noise pollution, poses serious challenges
in both developed and developing nations, affecting health and mental well-being. Policymakers
must advocate for sustainable transportation solutions to alleviate traffic congestion, while the
construction sector should adhere to regulations regarding working hours to avoid disrupting
urban communities. Recognizing citizens' preferences is vital for effective urban planning and
conservation initiatives.

In conclusion, addressing both primary and cascading hazards is essential for fostering urban
sustainability. Economic valuation studies highlight the importance of robust experimental design,
multi-level governance, stakeholder engagement, and an understanding of public preferences in
environmental and urban policymaking. Consequently, policymakers should use WTP estimates
to prioritize investments in green infrastructure, biodiversity conservation, and pollution
reduction, ensuring that resources are allocated effectively to meet public needs. This can only be
accomplished through integrated planning that not only addresses immediate environmental
threats but also anticipates and manages potential chain reactions. Ultimately, urban sustainability
strategies informed by economic valuation principles can strengthen resilience against both
primary and cascading hazards.
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The above considerations are important for the design of specific financial instruments to be

included in the tailor-made portfolio of financing solutions for the CS1, which will be presented
in detail in Deliverable 7.5.

Next Steps in relation to Task 7.3 include the finalization and the processing of the Choice
experiments and the implications to be available in the Manual for sustainable finance (D7.5).
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Appendix |
Table A.1: The WTP values extracted from the studies.

Title of the study WTP Values Reference

Estimating the Willingness to Pay to Preserve Waterfront Open Spaces Using Contingent Valuation. 3 (Dahal et al.,
2018)

The Contingent Valuation Study of the Wind Farm Burfellslundur - Willingness to Pay for Preservation. 1 (Einarsdottir
etal., 2019)

The Role of Public Information in Increasing Homebuyers' Willingness-to-Pay for Green Housing: Evidence from Beijing. 2 (L. Zhang et
al., 2016)

Valuating Renewable Microgeneration Technologies in Lithuanian Households: A study on Willingness to Pay 2 (Suetal.,
2018)

Willingness-to-Pay and Free-Riding in a National Energy Efficiency Retrofit Grant Scheme. 3 (Collins &
Curtis, 2018)

Economic Valuation of Green Island, Taiwan: A Choice Experiment Method. 6 (H.-S. Chen
& Chen,
2019)

Understanding Tourists” Willingness-to-Pay for Rural Landscape Improvement and Preference Heterogeneity. 4 (Cong et al.,
2019)

Acoustic and Economic Valuation of Soundscape: An Application to the ‘Retiro’ Urban Forest Park. 1 (Calleja et al.,
2017)

Contingent valuation approach in measuring the multifunctionality of agriculture and rural areas in Japan. 8 (Aizaki et al.,
2006)

An extension of the Theory of Planned Behavior to predict willingness to pay for the conservation of an urban park. 1 (Lopez-
Mosquera et
al., 2014)

Decoy effects in choice experiments and contingent valuation, asymmetric dominance. 4 (Bateman et
al., 2008)

Recreational benefits of urban forests: Explaining visitors’ willingness to pay in the context of the theory of planned behavior. 4 (Bernath &
Roschewitz,
2008)

Can Personality Traits Explain Where and With Whom You Recreate? A Latent-Class Site-Choice Model Informed by Estimates 6 (Morey &

From Mixed-Mode LC Cluster Models With Latent-Personality Traits.

Thiene, 2017)



Can tenants afford to care? Investigating the willingness-to-pay for improved energy efficiency of rental tenants and returns to
investment for landlords.

Protest response and contingent valuation of an urban forest park in Fuzhou City, China.

Choice Experiments for Estimating the Non-Market Value of Ecosystem Services in the Bang Kachao Green Area, Thailand.
Community preferences for recycled water in Sydney.

Conservation of Maritime Cultural Heritage: A Discrete Choice Experiment in a European Atlantic Region.

Contingent valuation and motivation analysis of tourist routes: an application to the cultural heritage of Valdivia, Chile.

Contingent Valuation of Road Traffic Noise: A Case Study in the Urban Area of Quito, Ecuador.

Economic governance to expand commercial wetlands: within-and cross-scale challenges.

Differences in the Recreational Value of Urban Parks Between Weekdays and Weekends: A Discrete Choice Analysis.

Direct and Indirect Valuation of Air-Quality Regulation Service as Reflected in the Preferences Towards Distinct Types of
Landscape in a Biosphere Reserve.

Economic Valuation of Ecosystem Services: Application of a Choice Experiment Approach on Mount Guna Services, North West
of Ethiopia.

Economic valuation of recreational attributes using a choice experiment approach: An application to the Galapagos Islands.

Economic Value of Ecosystem Services in the Eastern Ore Mountains.

Ecosystem Services Valuation For Enhancing Conservation And Livelihoods In A Sacred Landscape Of The Indian Himalayas.

Effects of air pollution on Beijing residents’ willingness to pay for green amenities.
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(Collins &
Curtis, 2017)
(B. Chen &
Qi, 2018)
(Petcharat et
al., 2020)
(Bennett et
al., 2016)
(Duran et al.,
2015)

(Baez-
Montenegro
etal., 2016)
(Bravo-
Moncayo et
al., 2017)
(Blaeij et al.,
2011)
(Bertram et
al., 2017)
(Raviv et al.,
2021)
(Wondifraw
etal., 2021)
(Perez
Loyolaetal.,
2021)
(Vojacek &
Louda, 2017)
(Sinha &
Mishra,
2015)

(Z. Liuetal.,
2022)
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Environmental conservation value of an endangered species: the case of Cypripedium Japonicum.

Estimating the Cost of Air pollution in South East Queensland: An Application of the Life Satisfaction Non-market Valuation
égg:ios;?ks — Bad Parks: The Influence of Perceptions of Location on WTP and Preference Motives for Urban Parks.
Households' willingness to pay for green roof mitigating heat island effects in Beijing (China).

How Does Probability Judgment Influence Contingent Valuation Method to Estimate WTP for Natural Disaster Reduction.
Improving noise policies in South Korea: non-market valuation based on an impact pathway approach.

Integrating economic landscape valuation into Mediterranean territorial planning.

Investing in Sustainable Built Environments: The Willingness to Pay for Green Roofs and Green Walls.

Italian Consumers’ Willingness to Pay for Eucalyptus Firewood.

Valuation of recreational benefits and visitor conflicts in an urban forest.

Latent Preferences of Residents Regarding An Urban Forest Recreation Setting in Ljubljana, Slovenia.

Lie Detection in Stated Preferences: the Recoding and the Reward Approaches.

Multifunctional Recreation and Nouveau Heritage Values in Plantation Forests.

Noise Pollution in National Parks: Soundscape and Economic Valuation.

Park Accessibility Impacts Housing Prices in Seoul.

Payment Vehicle as an Instrument to Elicit Economic Demand for Conservation.
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(Kimetal.,
2021)
(Ambrey et
al., 2014)
(Andrews et
al., 2017)
(L. Zhang et
al., 2019)
(He & Zhai,
2017)
(Kang et al.,
2021)
(Molina et
al., 2016)
(Teotonio et
al., 2020)
(Palmieri et
al., 2020)
(Kleiber,
2001)
(Japelj et al.,
2016)
(Mabhieu et
al., 2015)
(Rolfe &
Windle,
2015)
(Iglesias
Merchan et
al., 2014)
(Park et al.,
2017)
(Carneiro &
Carvalho,
2014)
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Preferences of Tourists With Regard to Changes of the Landscape of the Tatra National Park in Slovakia.

Protecting the Environment: For Love or Money? The Role of Motivation and Incentives in Shaping Demand for Payments for
Environmental Services Programs.

Provision of ecosystem services from the management of Natura 2000 sites in Umbria (Italy): Comparing the costs and benefits,
using choice experiment.

Public Attitudes, Preferences and Willingness to Pay for River Ecosystem Services.

Public Awareness and Willingness to Pay for Tackling Smog Pollution in China: A Case Study.

Public willingness-to-pay for conserving urban heritage trees in Guangzhou, south China.

Revealing preferences for urban biodiversity as an environmental good.

Rider Preferences and Economic Values for Equestrian Trails.

Rural environment stakeholders and policy making: Willingness to pay to reduce road transportation pollution impact in the
Western Pyrenees.

Rural Households' Demand for Frankincense Forest Conservation in Tigray, Ethiopia: A Contingent Valuation Analysis.

Sand Dunes Management: a Comparative Analysis of Ecological versus Economic Valuations Applied to the Coastal Region in
Israel.

Sense of Place and Willingness to Pay: Complementary Concepts When Evaluating Contributions of Cultural Resources to
Regional Communities.

Sequence Effects in the Valuation of Multiple Environmental Programs Using the Contingent Valuation Method.
Social Sustainability of Renewable Energy Sources in Electricity Production: An Application of the Contingent Valuation
Method.

The importance of ecosystem services in coastal agricultural landscapes: Case study from the Costa Brava, Catalonia.

The contingent valuation study of Heidmork, Iceland - Willingness to pay for its preservation.
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(Soy-Massoni
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The Environmental Benefits of Organic Wine: Exploring Consumer Willingness-to-Pay Premiums?

The value of naturalness of urban green spaces: Evidence from a discrete choice experiment.

Towards multifunctionality of rural natural environments? An economic valuation of the extended buffer zones along Danish
rivers, streams and lake.

Transport Infrastructures, Environment Impacts and Tourists' Welfare: a Choice Experiment to Elicit Tourist Preferences in Siena,
Italy.

Valuation of Haze Management and Prevention Using the Contingent Valuation Method with the Sure Independence Screening
Algorithm.

Valuing Local Residents’ Willingness to Pay for the Conservation of Cat Ba Marine National Park, Vietnam.

Valuing Shifts in the Distribution of Visibility in National Parks and Wilderness Areas in the United States.

Valuing the Benefits of an Urban Park Project: A Contingent Valuation Study in Thessaloniki, Greece.

Reducing Wildfires in Georgia: A Cost Benefit Analysis of Agricultural Burning Practices in the Dedoplistskaro Municipality,
Georgia.

Visitor Willingness to Pay U.S. Forest Service Recreation Fees in New West Rural Mountain Economies.

Who pays more to preserve a natural reserve, visitors or locals? A confidence analysis of a contingent valuation application.
Willingness and motivation of residents to pay for conservation of urban green spaces in Jinan, China.

Willingness to pay for biodiversity conservation in Dachigam National Park, India.

Willingness to pay for conservation of natural resources in santubong national park.

Willingness to Pay for Measures of Managing the Health Effects of Heat Wave in Beijing, China: a Cross-sectional Survey.
Willingness to Pay for Public Health Policies to Treat Illnesses.

Willingness to Pay for Riparian Zones in an Ozark Watershed.

Willingness to pay of committed citizens: A field experiment.
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Willingness To Pay Towards A Public Good: How Does A Refund Option Affect Stated Values?

Willingness-to-Pay for Environmental Services Provided by Trees in Core and Fringe Areas of Benin City, Nigeria.

(O’Neill &
Yadav, 2016)
(Arabomen et
al., 2019)
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Appendix Il

A.1 Choice Experiment Questionnaire — English Version

Case Study 1: Greening the Athens Metropolitan Area

Research laboratory on Socio-Economic and Environmental Sustainability (ReSEES) - Athens University ofEconomics and Business
Dear Sir/Madam:

Hello! Today you will be asked to
answer some questions about your opinions on Athens Metropolitan Area (AMA).

Who is funding this work?

ARSINOE is an EU-funded project aimed at creating climate resilient-regions through systemic solutions and innovations. ARSINOE will shape the
pathways to resilience by bringing together the Systems Innovation Approach (SIA) and the Climate Innovation Window (CIW) to build an ecosystem
for climate change adaptation solutions. This approach is showcased in nine demonstrators, as a proof-of-concept with regards to its applicability,
replicability, potential and efficacy.

This specific part combines scientific, economic, and social research in order to investigate answers totwo main questions:

What are pgssible ways to improve the health of Athens Metropolitan Area between nowand 2030/2050?
What larges impacts, if any, might there be because of taking action to tryand improve the conditions of Athens Metropolitan Area, with focus to the
Municipality of Athens?

What will | be asked to do?

There are several parts to this
survey that you will be asked to complete should you agree to participate.

Part .
I: You will be asked to provide us with some of your opinions about the AthensMetropolitan Area.
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Part 11: Yoy will then be asked to read a small amount of background information

Part 111: You will be presented with a series of choice-based questions. Each question will ask you to compare two scenarios. For each comparison
question,you will be asked to pick the scenario that you prefer the most.

Part IV: You will be asked to answer some background classification questions aboutyourself. These questions will not be connected to your name but
will allow ys to improve our analysis of the results of the survey

Part V: You will be asked to provide feedback on the survey itself.

There are no wrong answers in this survey because it is only your opinions that matter
How will my answers be used?

The answers provided to the questions in the survey will help us to assess some of the positive and negative consequences that might arise as a result
of various hypothetical efforts to improve the quality of life? of the Athens Metropolitan Areabetween now and 2030. When the answers from every
respondent are collected, they will be made anonymous and combined with the answers of all theother participants to help us assess these potential
impacts.

Additionally, all the answers to this survey are strictly confidential. Under no circumstances will your answers be linked to your name, and in no case
will they be forwarded to the European Commission, any other government, university,or third party.

Why have | been invited to take part?

You have been asked to take part in this survey as a part of a sample of the public of this region and because your opinions on these issues are
valued. If at any point during the survey youshould wish to leave, you are free to do so.

If you are happy to participate in the survey today and understand that you are free to leave at any time as well as you have been given all the
necessary information for that survey and your rights as participant, please check the box below, and continue to the next page and the completion of
the questionnaire.

* Indicates required question
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Greening the Athens Metropolitan Area

Happy to Particiate? *

YES, | confirm that | am happy to participate in this survey today, and yes, | understand that | may leave at any timebefore the end of the survey if |
want to.

NO. Thank ybu for your time, have a good day/afternoon.

Part I: Opinions on the Athens Metropolitan Area

First, we
have a few questions to help us understand some of your opinions about the Athens Metropolitan Area. There is no wronganswer to
these questions. Please also remember that all of these answers are completelyconfidential. We will never use them to identify individuals.

1. In what city and country were you born? *
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2. In what city and country do you currently live? *
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3. Is there anything in the urban environment that you perceive as being important to your culture? *

History Arts Daily LifeReligion
I don't knowiNothing
Other:

4. It is absolutely safe to say that the Athens Metropolitan Area is currently experiencing environmental
damage/degradation? due to human activities

Mark only one oval.

Strongly Agree Somewhat Agree
Neither Agree Not DisagreeSomewhat Disagree Strongly Disagree
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5. The quality of life in the Athens Metropolitan Area needs to be improved. *

Mark only one oval.

Strongly Agree Somewhat Agree
Neither Agree Not DisagreeSomewhat Disagree Strongly Disagree
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6. Improving the quality of life of the Athens Metropolitan Area is the responsibility of: *

Neither
Strongly ~ Somewhat  Agree Nor Somewhat  StronglyDisagree
Agree Agree Disagree  Disagree

The Government?

Local/Regional
Authorities?

EverydayCitizens?
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7. A high level of quality of life is essential for tourism development. *

Mark only one oval.

Strongly Agree Somewhat Agree
Neither Agree Nor DisagreeSomewhat Disagree Strongly Disagree

8. Taxes are.a more stable way of maintaining the funding necessary to successfully manage the urban *
environment than are donations and EU funds ?

Mark only one oval.

Strongly Agree Somewhat Agree
Neither Agree Nor DisagreeSomewhat Disagree Strongly Disagree
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9. We should do something to significantly reduce air pollution in Athens Metropolitan Area even if the
economy slows down because of this.

Mark only one oval.

Strongly Agree Somewhat Agree
Neither Agree Nor DisagreeSomewhat Disagree Strongly Disagree

PART Il: Geographical Information on the Athens Metropolitan Area

Necessary information about the current condition in Athens Metropolitan Area. Please take a look!
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Climatic and Demographic characteristics of AMA
What happens to Athens Metropolitan area (AMA) is important and requires the attention of the policymakers. The main task ofthe questionnaire is
to explore what lowers living standards. Specifically, some phenomena that might aggravate urban living standards are:

Heatwavges — Climate — Urban Heat Island (UHI) effectPopulation density — violence
Air pollution Traffic — Noise
Health igsues — Morbidity and mortality.

The
aforementioned phenomena are considered as our attributes with changing levelsas well be shown in the choice cards. Below there is a summary of
the main demographic, geographic, and climatic characteristics in AMA.

ARSINOE Deliverable 7.3 68



Athens Metropolitan Area
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Demographic Characteristics

-

* Administration: 58 municipalities.

Demo g]"aphic *Population: 3,638.281 citizens.
*Pop. density: 1.200/km”.

.
-

*Location: Central Greece.

GEGgI’aphica] = Area: 3.000 km?.
*Elevation: 0 to almost 1,400 m.

\
r_
*Northern AMA: hot-summer Mediterranean.
Cli . *Southern AMA: hot semi-arid climate.
Imatic « Average rainfall: 430mm.
* Average relative humidity: 60%.
&

The interrelations between the study attributes
Risk assessment is based on the interrelations between (i) hazards, (ii) vulnerabilities, and (iii) exposures, which are also the attributes of the present
study. In essence, this three-level assessment might/can enable tounderstand how to build resilience to risks in urban systems.
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The hazards

The first level refers to the main hazards that can pressure the urban systems. The main hazards can be further decomposedinto primary hazards (e.g,
heatwave, air pollution, traffic, and noise) and the cascading hazards (e.g., biodiversity loss, population density, overcrowding and violence).

Air pollution in AMA main pollutants are carbon dioxide (CO2) and particulate matter (e.g., PM2.5 and PM10). Significant factors for respiratory
problems lie with rising air pollution levels. Especially the urban heat island (UHI) effect denotes that thehigh morning temperatures cannot be
lowered during nighttime due to inadequate building infrastructure or lack of green and blue spaces.

Traffic and noise can have adverse impacts on human well-being. For example, the long commute from and towards theworking place, the
construction operation, and even café-bars. Apparently, other negative phenomena are drug dealing inDowntown Athens or minor wrongdoings that
are boosting criminality and violence in some districts.

Biodiversity loss can be easily spotted in a city’s center, biodiversity loss can be the inexistence of green (e.g., trees and bushes) or blue (e.g., and
fountains) infrastructure. Green spaces have positive environmental functions that can alleviate a cityfrom problems like air pollution and noise.

Figure 1: Air Pollution in AMA. Acropolis of Athens (Left) and the Hellenic Parliament (Right).
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Figure 2: Heatwaves can affect residents and the natural environment.
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Figure 3: Population density, traffic, noise in Athens.

Figure 4: Urban biodiversity examples
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The Vulnerabilities

The second level refers to the vulnerabilities, which measure the impact of main hazards on human well-being. The evaluation of the vulnerabilities
also contains information about the pressures on the economy (e.g., tourism) and on society(e.g., human health).

More essentially, vulnerabilities play a significant role in urban sustainability as they are related to vulnerabilities is the riseof morbidity and
mortality rates, especially for pregnant women, people with asthma or aged people, during heatwave ordecrease of tourism.

Figure 5: Health issues due to different hazards in AMA.
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Figure 6: Health issues due to heatwaves, in more detail (a) headache, (b) creation of clots, and (c) cardiovascular and
respiratory deceases, and (d) mental health issues.

The Exposures

The third level (micro-level) tries to grasp the main impacts on the people, meaning that it is important to monitor how theexposure to hazards
affects residents, tourists, workers, and also the fauna and flora.

The workers on outdoor operations (e.g., delivery personnel, construction workers, or waiters) ought to be also asked howhazards affect them.

Another special category of group with great exposure is women (e.g. pregnant women)
and elderly people due to different reasons (e.g., heatwaves, air pollution, or noise).
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Figure 7: Exposure on heatwaves for different social groups: (a) tourists or residents, (b) workers or business,and (c) animals or
plants.

Part Ill: Choice Experiment

Please have in mind that you are going to answer two different scenarios, both of which have four different price choices.

ARSINOE Deliverable 7.3 76



Legend
The attributes of the questionnaire and their levels

\

Heatwaves

Outdoor Jobs Indoor Jobs Citizens

Air Pollution \ (

Medium Low

Y4

Population
Density, Traffic

( Biodiversity Loss \ (
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Choice A
Air Quality and Population are under pressure at Choice A scenario. You have to select either the proposed price at the leftcolumn of the Figure or
the current condition card (Status Quo= 0 Euros) at the right column.
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Choice A: 20 Euros
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¥ Medium

High

20€

0€

20 Euros
0 Euro
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Choice A: 40 Euros
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Good Status Under Pressure >
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Price 40€

0€

40 Euros
0 Euro
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Choice A: 80 Euros
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STATUS QUO

CHOICE A

Urban Status

Good Status Under Pressure

Outdoor Jobs
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Price | 80 €

0€

80 Euros D

0 Euro D
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Choice A: 160 Euros
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Urban Status
Good Status Under Pressure s
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Air Pollution Levels
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Biodiversity Loss Levels
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Price 160 €

0€

160 Euros
0 Euro

Choice B
Biodiversity is under pressure at Choice B scenario.

You have to select either the proposed price at the left column of the Figure or the current condition card (Status Quo= 0 Euros)at the right column.

ARSINOE Deliverable 7.3

90



Choice B: 20 Euros
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Price | 20€

0€

20 Euros
0 Euro
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Choice B: 40 Euros
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Price 40€

0€

40 Euros
0 Euro
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Choice B: 80 Euros
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U €

80 Euros
0 Euro
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Choice B: 160 Euros
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Urban Status
Good Status Under Pressure

© A

Outdoor Jobs Indoor Jobs

Citizens  Flora & Fauna

Air Pollution Levels

Heatway es

CHOICE B

STATUS QUO

* Medium
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Price | 160€ | | 0€ |
Check all that apply.

160 Euros | |
0 Euro D

1. What is your gender? *

Check all that apply.

Male Female |
Prefer not tcmy

[]

2. What is your age? *
Check all that apply.

18-25
26-35
36-45
46-55
56-65
Older than

F 1110
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3. Please describe your marital status *

Single Married
Separated/DivorcedWidowed

4. Do you have children and/or grandchildren under the age of 18?7 *

YesNo
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5. Educational level having been completed: *

Has not attend=d/completed any education level(Dimotiko) Primary school

(Gymnasium) Lower secondary school

General/ VVacational (EPAL) lyceum (Upper secondary) Institutes of vocational training (IEK) (upper secondary) Technical VVocational Institutes
(TEI) (Tertiary education)Universities, higher military schools, Open University Post graduate studies (Msc.,MBA, MA, Mlit, MPHIL) Doctorate
Other:
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6. Occupation *

Full-time job in the public sector Part-time job in the public sector Full-time job in the private sectorPart-time job in the private sectorUnemployed

Pensioner Student Freelancer Homemaker
Other:

7. 1s your work focused on the environment?*

YesNo
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*

8. Please provide to us the total annual income after taxes earned by all members of your household
last year:

0-4999,99 €

5000 —9999;99 €
10000 — 1495999 €
15000 — 19959199 €
20000 — 2495599 €
25000 — 29959199 €
30000 — 3995599 €
40000 — 49959199 €
50000 — or figher

9. Are you currently a member of an environmental organization(s)? *

YesNo
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10. Please write the names of the organization(s):

1. Please provide us the reasons of your participation in the survey: *
Check all that apply.

Interest for the Survey
Wanting to make your voice heard
Wanting to Ep the procession of the Survey

Other: |:|
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Thank you! We are grateful for your time!

$°° ARSINOE

A.2 Choice Experiment Questionnaire — Greek Version
Melén Iepintoong 1: Kédvooue Ipdoivn tny MntpomoAittikn Adnva
Epyaotiplo épguvag yio Thv Kowvmvikootkovo ikt kat teptBorrovtiky frociuomre (ReSEES) - Owovopukd Iovemiotiuio Adnvodv

Avyonnrot,

Y10 mhaicto Tov £pyov ARSINOE 6a BéLape va potioovpe v dmoyn| cag yio v Mntporoittiky| [leproyn tov ABnvov. Opiopéveg TAnpoopiec:
T10I0X ypnuarodotel oty v UeAéTh,
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ARSINOE eivat éva ypnpatodotovpevo Epyo amd v Evponaikr Evoon to onoio otoyedet va dnpovpyncetl teprpépeleg ol onoieg Oa etvar
avOEKTIKEG 6TV KAUOTIKY 0ALOYT LEG® GLOTNUIKAOV AVcemV kot kovotopdv. To mpdypappo ARSINOE Oa avacynuoaticetl myv mopeio mpog v
avOeEKTIKOTNTA LEGM TNG Evmon g Onm¢ Systems Innovation

Approach (SI1A) kot Climate Innovation Window (CIW) yia va dnpovpyficet £va 01koGOGTILO ADGEDY OVOEKTIKOTNTAG EVAVTLO GTIV KALOTIKY
aArayn. Tovtn n mpocéyyion AapPdver pépog oe evvéa (9) peréteg mepintmong wg amddEEN TG 10£0G Yo

AOYOVG EQOPLOYNG, OVOTAPOYWYNG, SUVOUGHOD KOl OTOTEAEGLATIKOTITOS.
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To ovykekplévo €pyo GLVOLALEL ETIGTNLOVIKY], OTKOVOUIKY] KOl KOIVOVIKT £PELVA TPOKELEVOD VOL EPEVVICEL OTAVINGELS GE OVO EPWTHLATO TOV
tifevTau:

e [lowot tpdmot vapyovv yio TNV BeAtiong ¢ KaTaoTaonS VYelag oty untpomoittiky AGMva tdpa kot to 2030/2050;

¢ Tloteg elvar o1 mBavEG EMMTOGELS, EAV VIAPEOLY, OC ATOTEAEGLOL TG ANYNG ATOPACEWDY Y10 TNV PEATI®OON TV TEPIPAALOVTIKAOV KATAGTACE®DV
otV Mntpomoitrtiky AOMva pe enikevipo tov Anpo Adnvaiov;

Tt kokobuar va. omovtow?

Yrapyovv opiopuéva LEPT TOL pOTNUATOAOYIOL T ool B KANOeite Vo amavINGETE, £V GUVOIVEGETE VO GUUUETACYETE.

Mépog |: @8 epotBeite va pog TapEyete OPIGUEVES TANPOPOPIES KoL TNV ATOYN oo GYETIKA pe TV MntpomoAittiky AOMva.

Mépog I1: Ba kAnbeite va doPdoete optopéveg TANPoPopies oYETIKA Le TO peLVITIKO LITORaBPO Tov TPoypdupatoc. Mépog II: Oa mapovciactovv
OPIOUEVES §PMOTNOELS EMAOYNC. X KABe epmdtnom Ba cuykpivete 600 vrobeoelg (oevapro). Ia kébe epdtnon cvykpiong Ba epmnBeite vo emiésete
TO TPOTWOTEPO GEVAPLO.

Mépog IV: ©a anavtoeTe OPIGUEVES EPOTNCELS GYETIKA LE TO O1KO Gag LITOPadpo, avtég ot epmoelc AEN Oa cuvoeBodv e 1o Ovoud cog, aArd Ha
BeATIDGOVV TV OVAAVOT| TOV ATOTELECUAT®V TNG Tapovoag Epevvac. Mépog V: Oa epmtnBeite va kpivete v épevva BAGEL THG TPOCOTIKNG GOG
dmoymg.

ARSINOE Deliverable 7.3 110



Agv vtépyovv AaVOUGUEVES ATAVINGELS GTNV EPELVA, POV OVTO TOL LLOG EVOLUPEPEL ELVOL 1) ATOYT] GOGC

[Tog Ba ypnoyoromBodv ot amavticeLS [ov;

Ot anavtoetg mov Ba pog dmaoete Oa pog Bondncovv va peletnoovpe opopéveg Beticég Kot apvnTikég ETMTOGELS TOV TPOEPYXOVTOL 0Tt dLdpopa
vrofeTikd cevapia pe okomod v Pertioon Tov Protikod emmédov oty Mntporoittikn AOnva topa kot to 2030. Otav cuiieyBovv dAeg ot
amavIoEels, Ba yivel avovoun eneepyacio Tovg Kot B0 GLVOVAGTOVV LE TIC ATAVTIGELS OAMV TV VITOALOIT®OV £POTNOEVTOV, TPOKELEVOL VO,
€PEVVNCOVLE TOAVEG ETMTTOGELS.

EmunpocBétmc, 6Aeg o1 amavTiGELS TOV EpMOTNUATOAOYIOV VAL QVGTNPMOG EUTICTEVTIKES. X Kopia mepintmon dev Ba cuvoefovV Ol amaVINGELS GOg L
70 Ovopd cog ko €' ovdevi dev Ba otarovv oty Evporaiky Eritponn (European Commission), kuBépvnon, Tavemiotio 1 Tpito HEPoG.

[Noti emAgyOnio va AdPo pépog;

"Eyete emieyBel va AdPete LEPOG GTNV £peuva MG LEPOG EVOG OETYLOTOG TOV YEVIKOD KOWVOU QTG TG TEPLPEPELNG KOL EMELON LLOG EVOLUPEPEL 1] AITOYT)|
coc. Edv og omoladnmote otiyun) awtodg Tov epotnuratoroyiov embupeite va dokoOyeTe, €lote

erehBepot va To KAVETE.

Edv cvpgoveite va coppetéyete oty €pevuva kot katovoeite 0Tt eiote eEAe0BEPOL VAL GTOUOTCETE OTOONTOTE GTIYUN, KOOMG emiong ki 0Tt AdPoate
KaBe TANpoPopia Yo TNV £pELVO KO TA OTKOUDUOTO GOG, TOPAKAAD EMAEETE 6TO TOPAKATO "KovTi"
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EMAOYNG Kot GLVEXIOTE GTNV EMOUEVT GEAIDO KOL TNV ATAVINGT) TOV EPOTNUATOAOYIOV.
* Indicates required question

Greening the Athens Metropolitan Area

Embopueite va coppetéyete; *

[] NAL cuvove kot gipot xopoOHEVOG VoL GUIETEX® GE QVTN TNV £PELVA KOt VoL KAToAOBoive OTL HTOp® VoL SIOKOY® 0T0100NTOTE OTIYUN TPV TO
TENOG NG €pevvag, €4V To EmBLU®.
OXI, Evyopiotoldpe yio Tov ¥pOvo GoG, KOAY GOG GUVEYELD.
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Apyikd, o TapoLGLOGTOVY OPIGUEVEG EPOTACELS 01 0Toleg Oa pag BonBncovy va KataAdfovpe T andyelg oag yio Tnv Mrntporoittiky) ABnva. Aev
vapyovv AdBog amaviioels o€ avtd Ta epmtnpata. [apakoid va Bopdote 6Tt OAeS 01
ATOVTAOELS GOG EIVL AKPMG EUMIGTEVTIKEG. AgV Oa TIG YPNCUYLOTOUGOVLLE Y10 VO GO AVOLYVOPIGOVE/ TOVTOTOUGOVLLE.

1. Xe mota TOAN Kou yopo. Exete yevvnoel; *

2. e o1, TOAT| Ko YOO, KOTOIKEITE; ™
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3. Yrdpyet kamoto otoryeio tov aotikol meptPdAilovtog To omoio avayvopilete mg omovdaio yio TNV
KOVATOVPO GOG;

Iotopia || Téyveg
Kobnuepvn Zom || Opnokeia
Agvyvopilo || Titote

Other:

*

4. Eivar acpoaréc va metl koveic 0t 1 MntpomoAttikn Ieproyn AOnvav Buoverl kamoto meptPBaAlovTiKn
vrofaduion Adym TV avOpOTIVOV dpacTNPOTATOV;
Mark only one oval.

ZOHEOVEO ATOALTA YUUPOVD €V HEPEL

OVte CLUPOVD, OVTE OLOPOVED Apovo v pépet
Apoved Amdivta
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5. To Brotiko eninedo otnv Mntpomoittikn [eproyn ABnvav ypnlet Bertioong; ™
Mark only one oval.

ZOHEOVO ATOALTA SUUQOVD €V HEPEL

OVtE CLUPWVD, OVTE SLOPOVED Alpovo ev pHEpet
Aweovd Atdivta
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6. H Bektioon tov Protiko emmédov otnv Mntpomoirtikn [eployn AOnvav eivar evdovn: *

Ovtte
SOUPOVOV ZVUQOVD EV CLUPOVO, Apovod v Alapoved AToAvTa
Amndivta HépeL ouTE pEPEL
SPOVD
Tng kopépviong; - - ¥ ¥ []
Twv tonukov/
TEPUPEPENOKDV OPYDV;;

Tov kabnuepuvov

TOAMITOV;,
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7."Eva. vynAo Brotikod eninedo eivat amopoitnto 6TotyElo yio TV ToOupIloTIKn ovamtuén; ™
Mark only one oval.

ZOHEOVO ATOALTA SUUPOVD €V HEPEL
OVtE CLUPWVD, OVTE SLOPOVED Alpovo ev pHEpet
Aweovd Atdivta

8. O1 pdpot glvar £vag mo KATAIAANA0G TPOTOC Y1oL TNV S10THPNOT THG OITOPOLTITNG XPNUATOSOTNONG DOTE ™~ VoL YIVEL EXITUYNG
dlayeipton Tov ootk TEPIPAALOVTOC GE GYEoN e TIC OwpeéS Katl KovovAtla amd thv Evporaikn 'Evoon;
Mark only one oval.

ZOHEOVEO ATOALTA YUUPOVO €V HEPEL

OVte CLUPOVD, OVTE OLOPOVED Awpovo ev pHeEpet
Awpove Arorvta
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9. [1pémel vo AaPovpe OpacTIKE HETPA Y10 VO LELWCOVE TNV aéptol pOTTAvoT 6TV MnTpomoALTikn
[Teproyn AOnvav, axoun kot edv vdpel emPpdovvor TG OIKOVOIKNG avVATTUENS AdY® o TOV.
Mark only one oval.

ZOUEOVO ATOALTA SUUQOVD €V HEPEL

OVtE CLUPOVD, OVTE HLOPOVED Alpovo ev pHEpet
Alpovod ATorvTto

Mépog 11: T'eoypagukég ITAnpoopieg yia tnv Mntpomoirtikn [eproyn AOnvav

Amoapaitnteg TANpoPopieg yio TNV mopovoa Katdotaot oty Mntpormoittikn [eproyn AOnvav. [apakarovpe, EAEYETE TIG TAPAKAVED TANPOPOPIEC.
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KAportikd kot Anpoypagikd xopoktnpiotikd g Mntporotikig [eproyne Abnvov

Ta earvépeva tov Aapfdavovy pépog otnv Mntporotikn [eproy ABnvov ivor onuavtikd kot tpénet vo ANeHoHv oYY ToV QopE®mV XAPUENS
TOAMTIKNG. O KOPL0g GKOTAS TOV EPOTNUOTOAOYIOV Eivat va epeVVIGEL TOVG AOYOVG pelwong Tov Protikod emumédov. TTio cuykekpipéva, optopéva
QovoEVO To 0Ttoto SuoyEPivOVY TO PloTikd emimedo lvar:

¢ Kavowvac— @avopevo aotikng Oepuknig vnoidag.  I[inbvouiokn mtukvotta - Bia.

* A¢puo POmavon.

¢ 01 cvueopnon - ®dpvPoc.

e [IpofAnuarta vyeiag - @vnoywodtta Kot Noonpotnta.

Ta mapondve eavdpeva Exovv Anedel og yapoakTnploTikd ototyeia e dtapopetikés dtofaduicels dnmg Ba deite 0TI KAPTEG EMAOYNG. ZTN CLVEXEL
TOPOVGIALETAL Hio GUVOYT] TOV KUPLOV SNHOYPUPIKAV, YEMYPUPIKAOV KOl KALOTIKOV YOPOKTNPIoTIK®OV TS Mntpomoittikng Ieproyng AOnvav.
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MntponoAttikn [eproyn Abnvav
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Anpoypaeikd XopoKTnploTikd

r

AnNpoypa@uka,

* Atoiknon;: 58 d1pot Kot KowvoTnTeG.
*ITAnBvopog: 3.638.281 moAitec.

* [TAnOvooakn mokvotnta: 1,200 dropa ovd T.yAp.

.
(_

I'eopyopwka

*TomoBecia: Kevipikr) EALGOQ.
*IIeproyn: 3.000 t. yAp.
*Yyouetpo: 0 péypt oyedov 1,400 p.

\.
(—

Khapotika

*Bopeta Mnpomoitikt) Adnva: Ceotd Kalokaipt.
*Southern AMA: (eoto ko nui-Enpo kAipa.
*Méon PBpoyodmtoon: 430y

*Méom oyeTikn vypacia: 60%.

H d1000voean uetald twv yopoxtnplotikoy otoLyeinv e EpEvvas
H extipnon kwvdvvov Paciletar otnv aAAnienidpaon petad (o) kivovvaov, (B) emkivovvotitov) kot (y) ékBeomn 6€ Kivduvoug, ol GYECELS TV TPLOV

TAPOTave otoryeiowv Aappdvoviot vroyT otV Tapovoa Epevva. OVoICTIKE, QLT 1] EKTIUNGT KvOHVOL o€
tpia enineda pmopei va pog fondnoet va katardfovpe mog o avamtuydel 1 avOeKTIKOTNTA TOV ACTIKOV GUGTNUATOV EVAVTLH GE KIVOUVOLG,.
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O1 Kivovvor

To mp®dTO eMinmedo apopd TOVE KHPLOVE KIVOVVOLG 01 010101 TELOVV TOL AGTIKA 01KOGVoTH T, O1 KOHPLot Kivouvol KOTATACCOVTOL GTOVS TPWTOYEVEIG

KIVOUVOLG (). KAOGMVES, 0€PLo pPOTOVGT), KUKAOPOPLOKT GLHEOPToN Kot 00pvPog) Ko
TOVG 0eVTEPOYEVEIG KIVOHVOLG (Y. am®AELL BlomTOKIAOTNTOC, TANOVG LK TUVKVOTNTA, LTEPTANOVGIOG Kot Piat).

Aépira. Pomovon otnv Mntponoltiki ABnva Aoymv tov emmédmv tov d10&e1diov tov dvBpakoa (CO2) kot drapéng omwpodUEVOY GOUOTIOImY
(particulate matter - PM) (r.y. PM2.5 ka1 PM10). H aépio pomavon ammotelel GNUavTIKO TapayovTo Yio avomveEVGTIKO TPOPATLOTOL.
Kvrhopoplaxn copeopnon (protikgpicpa) kot 06pufog propodv va TpoKaAEGOLY avemBOUNTES EMNTMOGES 6TV ovOpdTIvn gunuepia. Emi
TOPOSEIYUATL, 1] KUKLOQOPLOKT] GUUEOPNON GO KOl TTPOG TNV EPYAGIN TOV KAOE TOAiTY, OL

KOTOGKEVOOTIKES dPACTNPLOTNTES (T.). avEYEPTT KTNPIwV 1] LEYAAX 0GTIKA £pYa) axOuN Kot ot Kapetéples. [Ipogavac, vdpyovv Kot Aourd
ONUOVTIKA TPOPANHaTe OTC TO BEUA TG SOCOANYING VOPKMTIKOV OVCIHV GTO 16TOPIKO KEVTPO TG AOMVOC Kot TV

TEPLE MEPLOYADV 1] GUUPAVTA EYKANUATIKOTNTOS TO OO0 TOVOVOLV TaL EMimeda Plag.

Anwiero BioroikiAdtnrag ) omoia pmopet va wapoatnpndel kuplog 610 16T0p1kd KEVIPO, TVTKA Popd TNV avuTapSio Tpacvev (.. 0EVTpa Kot

Oauvev) N purke (.y. owtppavidv) vrodopmv. Ot Tpdoivol ydpot EmdPovy BeTikd otV avBpmTivn eunuepio AOYwV TV TEPIPAALOVTIKMOV
VINPEGLAOV TOL TOPEXOVLY Kol LTOPOoVV va Katampaivouy aAda mpofAnpato 6mwg 1 pomaven Kot o 06pvfog.
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Ewova 1: Aépra pomavon oty Mntpomoitikn [leproyn AOnvav. Axkpomoin tov ABnvav (Apiotepd) kot to Ktpto g Boving
tov EAMpvov (Aggid).

Ewédva 2: O1 kavcwveg pmopohv vo EXNPeAGOVY TOVG TOAITEG KOl TO PUOTKO TEPPAALOV.
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Ewova 3: [TAnBvo ok mokvotnta, KOKAOQOPLaKY) GLILEOPN o, Kot B0pvfoc otnv ABnva.
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O1 Emixrvoovotnteg

To dev1epO EMIMESO AVAAVONG APOPA TIG EMKIVOIVVOTNTES, Ol OTTOLEG LETPOVV TIG EMIATAOCELS TOV KIVOOUVOV otV avBpdmivny evnuepio. H ektipnon tov
EMKIVOLVOTHTOV TTEPLEYEL TANODPA TANPOPOPLDOV Y10 THV OlKOVOpia (T.)Y. TOVPIoUOS) Kot Yo TNV Kovmvia (1., avOpomvn vyeia).

[T cvykekpuéva, ot EmKIVOLVOTNTESG 0100 PaIATICOVY GTTOVONI0 POLO GTNV ACTIKN aElpopia. L& TEPLOOOVE KADGMVA 01 EMKIVOLVOTNTEG ALEAVOVY TO
enineda voonpotnNTog 1 BvnoudTToC, E101KA 68 £YKHOVS, OvVOPOTOV HE AGOUA 1) TV PEYOADTEP®V NAKIOKA ATOUMV.

Ewova 5: I[TpopAuata vysioag AOY® emkivovvotitemv otnv Mntpomolitikn [lepioyn AOnvov.
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Ewova 6: [TpoPfAquata vysiog katd v mepiodo KaOomVa, T GUYKEKPIUEVA LE (o) TovokePdAovg, (B) dnuovpyia Bpoupwv,
(V) avamvevosTik®v TpoANUATOV Kot (6) Yuytk®dv VOST|UATOV.

H ExBeon oe kivovvoog

To tpito enimedo TG AVAALONG EXIKEVTIPOVETUL GTIG EMUTTOCELS TNV AvOp®OTIVN LYEiQ, EVVOMVTOS OTL IVl GNUOVTIKO VO TOPOKOAOVOGOVE TMOG M
ékBeom og Kivdohvoug ennpedlel apevog TOVg KOTOTKOVG, TOVS TOVPIGTES, TOV £pYULOIEVOVS KOt OPETEPOV TNV YA®PIda Kot Tovida.

O1 epyalopevotl oe eEmtepikég dpaoTNPLOTNTES (.. TPoowTikd dtavoung eayntov (delivery), ot oepBrropot) Ba NTov KaAd va avapéPOLY TOVG
TAPAYOVTEG TOL TOVG eMNpedlovy. Mia dAAN Katnyopia ToALT®V 1 omoia B NTov KaAd va oG dMGEL

amovTNOELS lvat Ot yuvaikeg (.. £YKvot) Kot 0t MMKI®UEVOL TOALTES Y10 TANODpa AdY®V (). KOVCWVES, aépta pOmaven kKot 06pvpog).
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Ewova 7: H ékBeon oe kavowva ennpedlel d1opopeTikés KOmVIKES opades: (o) Tovpiotes, (B) epyalduevol 6 E6MTEPIKEG M)
eEMTEPIKES EpyNGies, TapAAANAL CIULOVTIKY Elval 1 onuocio TpooTaciag Yo v YAopida Kot mavido.

Mépog I11: M£00odog Tov Ilerpaparog Emiroyig (Choice Experiment)

[MapaxaroOpue va £xete vIOYY 6T B kKAnOeite va amavinoete 600 O1APOPETIKA GEVAPLA, TO KaBEva amd ta omoin £xel TEGoEPLS (4) SLPOPETIKEG
EMAOYEG YPNUOTIKNAG TIUNG.
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Yrouvnuo - Aelovro
To KOpLaL YOPAKTNPIGTIKE TOL EPMOTNUATOAOYIOV KO TO EMITEE TOVC.
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Heatwaves ‘

Outdoor Jobs

Indoor Jobs

Citizens

Flora & Fauna

Medium

Population
Density, Traffic

\ f Air Pollution \ (

Commercial

Residential

odiversity Loss \ f




High Medium Low

Choice A - Emtioyn A

H moiétnta tov aépa kat o mAnbooudg Ppiokovior vmo wicon oto aevipio e Emiloync A (Choice A). ®a npémel va
eMAEEETE €ltE TNV TPOTEWVOLEVT) TIUT| GTNV OPIGTEPT] GTNHAT TNG EIKOVOS 1] TNV KAPTO TG TOPOVGAS KOTAGTAONS (UNJEV gvpmd, O€) oty 6e&1d oTNAN

™G EKOVOC.
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Choice A: 20 Euros
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Urban Status
Good Status Under Pressure

© A

OutdoorJobs Indoor Jobs

= 0

Citizens  Flora & Fauna

Air Pollution Levels

Commercial Residential

n s

) -

’ D71 L
Ui

Biodiversity Loss Levels

STATUS QUO

Heatway es

Air Pollution

:
!
i

Population Density

Traffic & Noise

3iodiv ersity Loss
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PP Medium

High

0€

20 Euros
0 Euro
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Choice A: 40 Euros
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Urban Status CHOICE A STATUS QUO
Good Status Under Pressure »

Outdoor Jobs Indoor Jobs
| |
2
N
S Z
£
Citizens Flora& Fauna =
Air Pollution Levels =
z
-
2
(-
-
=
£
:
Commercial  Residential [~
T h e ;
3
=
&
-
2
-]
r4
2
o
=
£
-
-
e
-
F 136
v
=
=




v SaTuIuIL TTARARRTT mign

D 40 Euros
D 0 Euro
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Choice A: 80 Euros

ARSINOE Deliverable 7.3 138



Urban Status
Good Status Under Pressure L

STATUS QUO

@ A

Outdoor Jobs Indoor Jobs

= A

Citizens  Flora & Fauna

Heatway es

-

»

Mo . __

Air Pollution Levels

Biodiversity Loss Levels
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Price | 80 € | | 0€ |

D 80 Euros
D 0 Euro
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Choice A: 160 Euros
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STATUS QUO

CHOICE A

suomipuo)) Jurgiopy suonpuoy) Surary!

uonnjjo 1y

v

A

Indoor Jobs

:
<
§
[

Urban Status
Good Status Under Pressure

Air Pollution Levels

Qutdoor Jobs

Citizens

142

ss07] Ajisaa porg

+ Ksuaqq wonemdoy

ISTON 3 gL,

Noise

Biodiversity Loss Levels

Commercial  Residential




160 €

0€

160 Euros
0 Euro

Choice B - Eniloyn B

H Buorowihotta Bpicketar vid mieon oo oevapio e Emiloyng B (Choice B). ®o mpémel va emALEETE €1TE TNV TPOTEWVOUEVT] TIU GTNV OPLOTEPT

OTNAN NG EIKOVAG 1 TNV KAPTA TNG TapoVGoS Katdotoong (Undév evpm, 0€) otnv 8e&1d oTNAN TG EKOVOC.
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Choice B: 20 Euros
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Urban Status
Good Status Under Pressure 2

STATUS QUO

Outdoor Jobs Indoor Jobs
|
y E
- H
2
Citizens  Flora & Fauna =
Air Pollution Levels
z
=
-
i
o
N
<
Medium
z =
E ¥ :
Commercial  Residential £ g . EL g
- — = 7
b - 1 1
o1l = k HOT E
z | l
5
-
2 -.é_ Sa
Trafic Noise é
<
-
Biodiversity Loss Levels g
=
E
% 145
-2




Price [ 20€ | l 0€ I

20 Euros
0 Euro
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Choice B: 40 Euros
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Urban Status CHOICEB STATUS QUO
Good Status Under Pressure 3

& A 5
2
Outdoor Job: Indoor Jobs —é
y Q
'
z 2
3 ) s =
—— E
Citizens  Flora&Fauna = 2
g
U
£
>
Air Pollution Levels
5
E-|
=
=
e
&
3
=z
£
3
a
=
e
:
&
&
3
z
2
-
Biodiversity Loss Levels &
£
g 148
2
=




Price 40€

0€

D 40 Euros

D 0 Euro
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Choice B: 80 Euros
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Urban Status
Good Status Under Pressure S

CHOICE B

STATUS QUO

@ A

Qutdoor Jobs Indoor Jobs

=g

Citizens  Flora & Fauna

Heutwy es

Air Pollution Levels

Medium

}
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xae | BUE 1 1 U € ]

80 Euros
0 Euro
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Choice B: 160 Euros
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Urban Status
Good Status Under Pressure -

STATUS QUO

@ A

Outdoor Jobs Indoor Jobs
w E!}'

Citizens  Flora & Fauna

Heatway es

Air Pollution Levels

e O

Biodiversity Loss Levels

" Medium

154



Price | 160 € L'l 0€ |
Check all that apply.
" 1160 Euros
"l oEuro

1. IToto givor to VA0 oag; ™

Check all that aﬁly.
Apoevikd || OnAvko
[Tpot®d va pmv e

2. ITow givar n nAikio cog; ™

Check all that apply.
11825

| 126-35

| 136-45

|| 46-55

| 56-65

[] Meyaivtepn amd 65
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3. ITapakaAid TeEPypaYTE TV OIKOYEVELNKT OO KATAGTOOT *

ElevBepog/m/o || TTavipepuévog/n/o
e drdotaor/ Xmpopdg L | Xnpeia

4. Eyete mondid /xon eyyovio katm omd v nhkia tov 18 ypovov; *

Narl 1Oy
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5. Exnoudevtikd eninedo mov £xete OAOKANpOOEL: ™

Agv £x® TapaKoAoLONGEVOAOKANPDOGEL KATO10 EKTTAOEVLTIKO emimedo || (Anpotikod) [pwtofaduia exkmaidgvon
(Ivpvéaoo) Katdtepn Aevtepofdduio Exmaidevon
I'eviko/ Enayyehpatikd Avkeo (EITAA) - Avatepn Asvtepofaduia Exmaidgvuon

Ivetitovto emayyeipatikng koraptiong (IEK) (Avatepn Asvtepofddina Exnaidevon) | Teyviky Ernoyyelpatikd Ivetitovto (TEI) (TpiroPadpua
ekmaidevon)

[Movemoto, Avatateg XTpatiotikég yoAés, Avorytd [avemoto || Metantoylakég omovdég (Mse.,MBA, MA, Mlit, MPHIL)

ABOKTOPIKEG GTOVOEG
Other:
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6. Endyyeiua ™

[TApn¢ amaoydinon otov dnuocto topéa (Full-time job in the public sector) || Mepikn anacyoinon otov dnuocto topéa (Part-time job in the
public sector) || ITAnpn¢ amacydinon otov wiwtikd topéo (Full-time job in the private sector) || Mepikn| amacyoinon otov 1dtmtiko touéo (Part-
time job in the private sector) || Avepyoc/n/o

2uvta&lovyog

dortnmc/doutntpla

ElebBepog emayyeipatiog || Ouwoxvpikn|
Other:

*

7. Zyetieton | amacyOANGN 60G LE TOV PLGIKO TEPPAAAOV;

Narl 1Oy
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8. [Tapaxard avapEpETe TO GLVOAKO ETHGL0 E1GOOMUO LETA POPOV aTd OAC TO LEAT] TOL VOIKOKLPLOD TO
TEPAGLEVO £TOC.

0-4999,99 €

5000 — 9999,99 €
10000 — 14999,99 €
15000 — 19999,99 €
20000 —24999,99 €
25000 —29999,99 €
30000 —39999,99 €
40000 — 49999,99 €
50000 — or higher

9. Eiote péloc og mepforloviikn opyavmon (1 TepParloviikég opyavaceLg); ™

Narl 1Oy
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10. Iopokaid avaeépete To dvopa g TEPPAALOVTIKNG 0pYdveong (1 TEPPUALOVTIKAOV 0pYavVOGE®V) TOL £i0TE HEAOG:

1. [opokahoOE TOPOVCIAGTE OPICUEVOLS AOYOVG Y10 THV GUULETOYN OG OTNV pevva.: ™

Check all that apply.
[ ] Evdiagpépov yia v épevva
O&\® Vo aKoVGTEL 1] POVN LoV

| leéo va Bontnom v dwadikacio g Epevvag
Other:

ARSINOE Deliverable 7.3 160



Evyapiotodpe modd! Eipoaocte evyvopoveg yio tov xpovo cag!

8" ARSINOE




Systems Innovation Approach (SIA) addresses the growing complexity, interdependencies
and interconnectedness of modern societies and economies, focusing on the functions of the
cross-sectoral system as a whole and on the variety of actors. The Climate Innovation
Window (CIW) is the EU reference innovations marketplace for climate adaptation
technologies. ARSINOE shapes the pathways to resilience by bringing together SIA and
CIW, to build an ecosystem for climate change adaptation solutions. Within the ARSINOE
ecosystem, pathways to solutions are co-created and co-designed by stakeholders, who can
then select either existing CIW technologies, or technologies by new providers (or a
combination) to form an innovation package. This package may be designed for
implementation to a specific region, but its building blocks are transferable and re-usable;
they can be re-adapted and updated. In this way, the user (region) gets an innovation package
consisting of validated technologies (expanding the market for CIW); new technologies
implemented in the specific local innovation package get the opportunity to be validated and
become CIW members, while the society (citizens, stakeholders) benefits as a whole.
ARSINOE applies a three-tier, approach: (a) using SIA it integrates multi-faceted
technological, digital, business, governance and environmental aspects with social
innovation for the development of adaptation pathways to climate change for specific
regions; (b) it links with CIW to form innovation packages by matching innovators with end-
users/regions; (c) it fosters the ecosystem sustainability and growth with cross-fertilization
and replication across regions and scales, at European level and beyond, using specific
business models, exploitation and outreach actions. The ARSINOE approach is show-cased
in nine widely varied demonstrators, as a proof-of-concept with regards to its applicability,
replicability, potential and efficacy.

QO'ARSINOE

CLIMATE-RESILIENT REGIONS THROUGH SYSTEMIC SOLUTIONS AND INNOVATIONS

This project has received funding from the European Union’s Horizon H2020 innovation action
programme under grant agreement 101037424,




