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EXECUTIVE ABSTRACT

The UIA SPIRE project experiments an innovative approach to nature-based solutions (NBS) and sustainable
land use in Baia Mare, in order to address the environmental, health, economic and social problems
generated by historical Heavy Metal (HM) pollution inthe city and its surrounding Metropolitan Area. It does
so by developing and testing bio-based, participatory and digital tools to support the development of new

productive value chains out of HM-polluted brownfields.

Because of the complexity of such an experimental approach, it is essential to identify existing policies,
thematic protocols and standards, and to construct a unitary evaluation framework which can allow the
results of the project to be properly collected and assessed, against both a local baseline as well as the

potential to scale up at European level.

The SPIRE standards and Key Performance Indicators (KPI) report provides this framework for the impact
assessment of the project. In order to achieve its objective, the report first highlights the policy architecture
in which SPIRE is being implemented, identifying the potential project contributions to the Sustainable
Development Goals (SDGs) and the European Commission’s Areas of EU Action domains for
environment, climate change, industry, energy, social and employment, public health, research and
innovation. Framing the policy context allowed the extraction of targets relevant to SPIRE from several
strategies, action plans, directives and requlations in force at EU level, as well as the laws and regulations at
national level in Romania which carry over and implement existing directives. These targets, most
significantly on the topic of climate change and energy, will represent orientation points for the future

development of the Baia Mare 2050 Masterplan and the assessment of replication potential.

Further, this report provides an overview of the existing and upcoming standards within the SPIRE policy
domains, based on a survey of publications from the main Standards Development Organisations (SDOs).
Although there is a robust body of standards for environmental quality, construction and energy, geospatial
data and ICT instruments, the specific topics of sustainable land use / urban planning and nature-based
solutions are either only tangentially addressed, or still incipient in their development. However,
significant steps are being made towards the development of a global NBS standard (IUCN), which can

provide the credibility and endorsement necessary to overcome perception barriers and inertia.

In lieu of standards, the report surveys the existing indicator frameworks developed with the purpose of
performance measurement of urban systems, singling out two two key domains for this assessment: Smart
and Sustainable urban development assessment, and Nature-Based Solutions assessment. A selection of KPI
frameworks from ITU-T, UNECE, ISO, CityKEYS / ETSI, MAES, EKLIPSE and Nature4Cities is explored. After a
comparative analysis, the KPI Framework for SPIRE is substantiated through the selection of eight EKLIPSE
challenges for NBS evaluations, to which the UIA SPIRE actions contribute directly. In total, this report
identifies 28 expected short- and medium-term impacts of SPIRE addressing the challenges, cross-

referenced with the SDGs and key policy domains.
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The final definition of a set of key performance indicators is consistent with the initial list developed within
the SPIRE project and with the EKLIPSE framework, however integrating indicators from several other key
surveyed standards and widely-used frameworks, due to the trans-sectorial character of SPIRE. In total, 61
relevant indicators from the SDG 11, EKLIPSE framework and CityKEYS have been included as-is or adapted,

each referenced, and containing the unit of measurement, data sources and method of collection.

The distribution of indicators per challenges and topics is consistent with the hierarchy between the main
project focus and the secondary or longer-term objectives, such as improvement of air quality and public
health, for which a measurable impact is improbable during the three-year piloting of the project, and could

in turn be expected for the longer-term Baia Mare 2050 metropolitan scale-up.

The main contribution of this proposed KPI framework in the project will be to support the definition of the
result indicators for SPIRE, project monitoring and project assessment. Perhaps equally important, it will also
assist development of the Baia Mare Metropolitan bio-based strateqy and Masterplan for 2050,
specifically the definition of its methodological approach, monitoring and assessment instruments and
targets. Lastly, beyond the SPIRE consortium, this report can also assist other cities or interested
stakeholders in broadening their knowledge about EU policies, standards and key performance indicators

supporting the assessment of innovative sustainable land use and nature-based solutions projects.
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1. INTRODUCTION

1.1.  Introduction to the project

1.1.1. Context and rationale

Baia Mare’s industrial past in the mining and metallurgical sector left circa 627 hectares of land polluted by
heavy metals (up to 5 times the acceptable value) within the metropolitan area, which are now disconnected
from the urban framework and a danger to the inhabitants and the environment. SPIRE’s challenge is to test
an integrated, innovative strategy capable of:

- Recovering contaminated land and starting a long-term phytoremediation and land revalorisation
process;

- Co-creating new bio-based development models and novel solutions to pressing urban issues, like
housing insulation or carbon emissions reduction;

- Finding alternatives to fossil fuel to foster sustainable energy transition;

- Supporting participation and a behavioural shift, leveraging on novel digital solutions to reward
environmentally friendly actions.

SPIRE — Smart Post-Industrial Regenerative Ecosystem Baia Mare is an Urban Innovative Actions project
financed under the Sustainable Land Use and Nature Based Solutions priority in the third UIA call, and it is
being implemented between September 2019 and Auqust 2022, with a one-year closure and knowledge
transfer period after the end of the implementation period.

The project’s objective is to start a long-term redevelopment process through the participatory co-
design of new adaptive and productive landscapes, integrated into a circular ecosystem of cascading
material and energy value chains.

To achieve this, SPIRE activates a critical mass of stakeholders and opens a Hub in the city centre for co-
design and mentoring activities. A GIS Dynamic Atlas and a Remediation Toolkit support co-design and
implementation processes for renaturing and phytoremediation of a total of 7.15 ha pilot sites. An
innovative iLEU local digital token system is under implementation, rewarding civic environmental
behaviour, involvement, and eco-entrepreneurship.

Furthermore, the project develops a bio-based circular ecosystem in Baia Mare, using the biomass yields of
the phytoremediation actions in two cascading value chains: 1) to produce renewable energy for a public
building, and 2) in carbon-neutral experimental materials with construction / industrial applications, co-
developed with young entrepreneurs who will be mentored in the SPIRE Hub. iLEU will incentivize further
adoption of NBS at local level. Finally, Life Cycle Assessment will evaluate the SPIRE value chains, and a co-
designed Metropolitan 2050 strategy will upscale the approach and open up the possibilities of urban
regeneration, economies of scale, sustainable socio-economic and environmental transitions.

The project will be implemented between September 2019 and August 2023 (including closure and
knowledge transfer), and is structured process-wise into three stages:

The 1st stage (WP4, WPS5, and Activity 7.1) is dedicated to activation, development and construction of the
support infrastructure of SPIRE:

- Activating local stakeholders (A4.1) and creating the SPIRE Hub (A4.2), where all participatory and
mentoring initiatives will take place.

- Developing a GIS-based Dynamic Atlas (A5.1) for long-term monitoring and planning and the iLEU
(A5.2): a local token-based value system aimed at rewarding sustainable behaviour and eco-
entrepreneurship.
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- Surveying the latest applied research on in-situ phytoremediation and its integration in bio-based
economies; on standards and KPIs (A4.3); and performing a multi-dimensional baseline analysis for
BM (A7.1).

The 2nd stage (WP6) will be the core of SPIRE’s strateqy and will encompass all the activities instrumental to
the development of a bio-based circular ecosystem in Baia Mare.

The final stage will implement a Life Cycle Assessment to evaluate the SPIRE value chains and will further co-
develop the Masterplan 2050 for BM’s Metropolitan Area: the long-term land re-use and bio-economy
development strategy (Figure 1).
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Figure 1 - The SPIRE implementation stages and workflow. Source: Leopa (2020)

1.1.2. Goals and objectives of benchmarking. Relation to other activities

This report is part of the Stage 1 — set-up of SPIRE implementation framework, developing a baseline for
the implementation and positioning SPIRE within the EU and global context of bioremediation and
ecosystem-services-based initiatives. Because of the complexity of the project, which proposes a multi-
component revolutionary approach to nature-based solutions and sustainable land use, a key challenge is
to identify and construct an evaluation framework which allows the results of the project to be properly
collected and assessed against both a local baseline as well as the potential opportunities to scale up at
European level.

Activity 4.3 — Benchmarking has the purpose of addressing these challenges; it identifies the main barriers
and entry points for SPIRE and it objectively assesses the state of play at local level, both from a qualitative
and quantitative point of view, as well as in relation to the state of art landscape at European level.
Benchmarking will aid further evidence-based policy development in Stage 3 (Baia Mare Metropolitan
Masterplan 2050), and is particularly effective as a method for relative evaluation of results in measuring
complex phenomena, for which no unequivocal measure of success can be found (Rok, 2014).

In SPIRE, benchmarking is achieved via three main scientific components

1. Developing a state of art / innovation landscape report (D.4.3.1)

2. Assessing standards and designing a Key Performance Indicator framework (D.4.3.2, the present
report)

3. Developing a desk analysis, research repository and conducting a local awareness appraisal
(D.4.3.3).
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The results of benchmarking are further laying the ground for the assessment, sustainability and widespread
impact activities (WP 7 — see Figure 2). A baseline will be established, and the research work carried out be
used to set up the assessment framework of SPIRE, and will inform the Remediation Toolkit (a strategic
choice catalogue for nature-based remediation options and secondary applications suitable for wide EU-
level use), and CASMA (conceptual adaptive site management application, designed as an interactive scoring
system).

Lastly, the Key Performance Indicators will assist development of the Baia Mare Metropolitan bio-based
strategy and Masterplan for 2050, which will be operationalized within the framework developed in the
present report.

BENCHMARKING IN SPIRE BAIA MARE
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Innovation

Landscape
Analysis and development of
site management application
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Figure 2 - Benchmarking in SPIRE Baia Mare. Relation to WP 7. Source: Leopa (2020)

Beyond the project, the contents of the report, including the selected indicators, may furthermore be used
to support other cities assess viable solutions for their Heavy Metal-polluted brownfield challenges.

1.2. Methodological approach

The purpose of D.4.3.2 is to provide a framework of KPIs based on existing EU and global standards to assess
the starting conditions of the local ecosystem and its environmental qualities, and to monitor and assess the
results and impact of SPIRE piloting actions. The report will draw on work carried out at European level, such
as the MAES’ framework for ecosystem conditions and indicators for pressures and conditions of urban
ecosystems. Such indicators, together with the NBS assessment framework developed by EKLIPSE under EU-
DG R&d, will be used to quide performance measurement and monitoring. EU Agenda / EC, UNECE and OECD
indicators for bio-based economies will provide a framework for the Strategy and Masterplan 2050.

The D.4.3.2 — Standards and Key Performance Indicators Report aims to provide a unitary set of key
performance indicators, organized in assessment domains (challenges) and expected impacts, connected
to the key policy domains of SPIRE. To achieve this, the report surveys existing KPI sets and other indicator
sets pertaining to soil, environmental, urban and peri-urban vegetation quality, health and wellbeing, bio-
based economy and value chains. It generates a set of multi-scalar and multi-thematic indicators, which can
be used for evaluating the results of complex phytoremediation to new bioeconomy projects such as SPIRE.

In this report we will describe and discuss how to establish an efficient indicator system to support the
implementation of the several dimensions and actions in SPIRE Baia Mare. The methodological approach is
centred on responding to the following research questions:
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Table 1 - Standards and KPI research matrix

RESEARCH QUESTIONS

Which policy domains,
assessment domains and
descriptors are relevant for
the performance assessment
of SPIRE?

What is the global, European
and national framework
pertaining to the identified
SPIRE policy domains?

Which existing standards can
support interoperability in
nature-based solutions and
sustainable land use
performance evaluation,
specifically for HM-polluted
soils?

What is the current state of art
of KPI research and practice,
and which established sets
and domains can be mapped
to SPIRE?

How can a multi-scalar and
multi-thematic KPI framework
be constituted based on the
KPIs with a higher degree of
universality, derived from
existing established European
and global research into the
SPIRE policy domains?

METHOD

Desk analysis; survey of existing
policy concepts and domains;
survey of methodological
approaches to NBS and SLU
evaluation;

Qualitative survey onthe
existing policy and requlatory
frameworks regional and local
level, screening for the degree
of support (implicit, explicit) for
key SPIRE / NBS and SLU
concepts;

Survey of global standards from
SDOs, EC and international
organisations (eqg. IUCN)
pertaining geospatial data,
metadata and services for the
identified policy and assessment
domains;

Qualitative research; database
search, screening of literature
based on policy keywords

Development of a project
indicator classification scheme
and streamlining the list of KPIs
based on 1) criteria evaluation
and 2) scales of SPIRE
implementation (site,
neighbourhood,
city/metropolitan area)

DATA SOURCES

European R&l research reports
from flagship initiatives
generated in the last 5-7 years;
European key policies in the
last 10 years;

Strateqgic, programmatic,
regulatory and normative
documents

Literature review, SDO
publications review

Papers and reports from R&
projects and European
working groups; scientific
literature; Urban planning
reports;

Comparative assessment and
processing of information
from the above sources

The Standards and KPI deliverable methodology relies on the following methodological steps:
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Figure 3 - Methodological steps of D.4.3.2. Source: Leopa (2020)

As a starting point, this report constructs the policy framework of the project, at global, European and
national level. The framework is underpinned by the comprehensive systems approach of the Sustainable
Development Goals, which are surveyed in order to highlight the internationally accepted standard of
targets, indicators and metrics for the progress evaluation towards sustainability. The project selects 9 main
SDGs to which SPIRE primarily contributes (SDG 3, 4, 7, 8, 9, 11, 12, 13 and 15) and two secondary ones (SDG 16
and 17), with SDG 11 — Sustainable Cities and Communities being central to the project assessment
framework. The recent Handbook for SDG Voluntary Local Review guidance, putting forward 71 indicators
for the local attainment of SDG 11 is utilised for the selection of a set of relevant benchmarking targets at
urban level.

Because of the complex nature of sustainable land use and Nature-Based Solutions (NBS), it is sometimes a
challenge to delineate the often overlapping and complex policy areas which govern their implementation.
However, policy making within the multi-level governance framework of the EU is tributary to the European
Commission’s Areas of EU Action, which have been used as reference to define the five policy dimensions

1
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of the project: Environment and Climate change, Industry and Energy, Social policy and employment, Public
health, Research and Innovation (see Figure 8). For each key policy domain, a review of European
strategies, policies and secondary law was conducted in order to understand the legal and policy context
in which SPIRE operates and to highlight the policy targets which can represent a reference point for the
definition of the SPIRE assessment framework and KPIs. Queries have been performed for the following sub-
domains:

Sustainable use of land

Soil protection

Clean air

Clean water

Efficient and sustainable energy use

Waste management, brownfield recovery and the circular economy
The industrial policy and bio-based building materials

=A =4 =4 =4 -8 -4 9

Within these relevant policy areas, the research conducted in this report has explored the Strategies, Action
Plans, Directives and Requlations in force at European level, as well as the body of laws and requlations at
national level which carry over and implement existing directives. The national level survey has been focused
on identifying target values which Romania has committed to in terms of mitigating climate change,
remediating brownfields, using RES and recycling municipal waste (with energy recovery). These targets
represent orientation points for the future development of the Baia Mare 2050 Masterplan, and they
consequently inform the selection of Key Performance Indicators for the assessment of the SPIRE Pilot as well
as future actions.

In a second step, the landscape of existing standards of interest to SPIRE has been surveyed. In order to
determine standardisation topics, the five policy domains have been used, which have further been refined
with the following thematic queries:

Environmental management
Environmental site assessment
Environmental Life Cycle Assessment (E-LCA)
Brownfields

Soil quality

Nature-based solutions

Land management

Urban Planning

Geospatial data

BIM

Thermal insulation for buildings
Blockchain

loT, sensors and Earth Observation (EO)
Biomass energy

Energy management in PA

Public procurement

= =4 =8 8 -8 8888

Social responsibility

Thematic standards can be relevant for individual project actions. In order to develop an integrated
assessment framework for SPIRE and attribute it a relevant, but compact system of KPIs, thematic standards
have been complemented by integrated Smart and Sustainable Cities and Communities standards developed
by ISO, ETSI and ITU-T in cooperation with UNECE.
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The third step in the development of a KPI framework has been developed based on the review of such
existing European and global frameworks, in the context of innovative urban actions assessment. Two
assessment scopes have been pursued in this regard:

1. The Smart and Sustainable urban development assessment: ITU-T and UNECE / U4SCC, ISO
37120:2018 indicators for city services and quality of life; CityKEYS indicators for SC projects and
Smart Cities;

2. Nature-Based Solutions assessment: MAES Framework; EKLIPSE Impact Evaluation Framework;
Nature4Cities system of performance indicators for the assessment of urban challenges and NBS

A comparative assessment of these partially overlapping frameworks has been performed, with the aim of
identifying the most fitting architecture for the classification of KPIs for SPIRE project assessment. Finally, the
ten EKLIPSE Challenges for NBS evaluation have been selected based on their robustness and wide use in
current research and innovation initiatives, including Nature4Cities and over 20 NBS projects being
implemented under the Horizon 2020 programme.

Eight out of the ten total Challenges have been selected, against which the UIA SPIRE actions have been
mapped. Research conducted in the development of existing KPI frameworks has been used to further chart
expected impacts of UIA SPIRE action sets contributing to each individual Challenge. The impacts have
been cross-referenced with the identified SDGs and policy domains researched in Chapter 3. This has led to
the development of a framework of 28 expected short- and medium-term impacts of SPIRE.

Consistent with the Theory of Change model, a set of key performance indicators has been developed for
each expected impact. The key performance indicators have been integrated within this framework from
several sources, due to the trans-sectorial character of SPIRE: beyond the KPI identified by the project during
design phase, relevant indicators from the SDG 11, EKLIPSE framework and CityKEYS have been included as-
is or adapted, each referenced, and including the unit of measurement, data sources and method of
collection.

For each identified KPI, the following categorisation was further used:

1. Scale: the scale at which the indicator is relevant for impact assessment, either pilot scale or
neighborhood, city or metropolitan area.

2. Relevance:the point in project implementation and time at which the KPl is relevant — either during
piloting (SPIRE implementation), or during the long-term implementation of Baia Mare 2050
strategy, or both.

This approach has led to the definition of 61 KPIs, subscribing to eight NBS implementation challenges, and
28 expected impacts. The scope of the indicators is manifold: first, they will be utilised to assess the short-
term impact of the project, within the final phase of implementation. Secondly, they will be included in the
Baia Mare Metropolitan Masterplan 2050, as a means for progress tracking. Third and last, they will be
disseminated to other UIA NBS projects and beyond, in order to provide a reference framework for assessing
urban innovative projects implementing nature based solutions and innovative digital solutions to develop
local value chains from brownfield regeneration processes.

13
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1.3. Report structure and intended audience

This report is structured into five parts. The introduction offers an overview of the context and rationale of
the project, as well as the objectives of the present report and methodology used to develop Key
Performance Indicators (KPI) for the assessment of Urban Innovative Action SPIRE Baia Mare.

The second chapter introduces the central concepts of performance assessment for an urban innovation
project. It explores existing scientific literature to define impact assessment, monitoring, evaluation and the
concept of key performance indicators. Further, it presents the different characteristics of performance
measurement frameworks used in urban development and NBS assessment.

The third chapter is dedicated to an understanding of the global, European and national frameworks
directing, supporting and conditioning the implementation of SPIRE. The Sustainable Development Goals,
European strategic and legal frameworks and the national Romanian requlations are surveyed in order to
underpin the creation of a coherent policy framework for the assessment.

The fourth chapter performs a review of existing standards addressing the components of the project,
mapping standardisation projects against SPIRE policy domains and comparing the most widely used
standards in benchmarking urban performance (Smart and Sustainable Cities) and Nature-Based Solutions
performance.

The definition of a working KPI framework for SPIRE is developed based on the research in previous chapters,
indicators included in existing standards and work conducted in relevant projects and research (MAES,
EKLIPSE, CityKEYS). The survey of these existing frameworks is introduced in Chapter 5 and is followed by a
mapping of the SPIRE impact framework, connecting UIA SPIRE actions with expected impacts, policy
domains and SDGs within the context of the EKLIPSE resilience Challenges. Based on this structure, the long
list of KPIs for SPIRE assessment is introduced, containing 61 indicators.

Lastly, the final chapter includes brief conclusions of the process of KPI development, highlights possible
gaps and barriers and introduces the next steps within the project.

Beyond supporting project implementation (see previous sub-chapter), the D.4.3.2 aims to provide
European cities, policy-makers and planners with knowledge and guidance to assess the potential for
replicating the SPIRE approach to phytoremediation and sustainable nature-based socio-economic
regeneration. In this sense, apart from the SPIRE partnership, we address the following intended audience:

- City, metropolitan and regional public authorities aiming at developing brownfield regeneration
strategies, operational plans or urban plans, within a wider urban, economic, social and
environmental development policy;

- Policy makers and urban planners involved in urban regeneration, renaturing, climate change
adaptation and heavy metal pollution mitigation policies;

- Businesses, industries, polluted land owners and nature-based entrepreneurs aiming at
understanding the potential impact of SPIRE actions in generating economically-viable business
plans and new added-value products leveraging on short value chains;

- Academia and the research community, looking to use or benefit from the knowledge provided
in this report pertaining to KPIs and existing standards for the SPIRE policy domains, and to increase
the evidence base of the performance and fit of phytoremediation, social and digital solutions to
HM-pollution mitigation;

- Citizens of Baia Mare and NGOs who wish to understand the process of data collection and
performance assessment, and who might be interested in participating in the provision of data for
the active monitoring of SPIRE KPI achievement.

- The general public, beyond Baia Mare, interested in finding out more about the instruments for
monitoring, assessment and accountability of the NBS and SLU approach proposed by SPIRE.
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2. PERFORMANCE ASSESSMENT

2.1. Rationale

The work carried out in the SPIRE project has the ambition of enabling a structural environmental, urban
anthropic and economic change, transforming Heavy Metal pollution from a serious obstacle and blockage
to local development, to an incentive to experiment new approaches to sustainable urban renewal. SPIRE
thus supports a paradigm shift from the current state of play at local level (D.4.3.3), which downplays the
seriousness of HM pollution impact and perceives Gl as a public good provided by state authorities, to the
novel concept of Nature-Based Solutions (NBS), and Green Infrastructure (Gl) generally, as a common
goods: co-developed, co-monitored, economically reused and embedded in a value ecosystem at local
level.

The expected impacts of such a shift are manifold: increased awareness of NBS in practice, increased citizen
ownership of Gl, development of local and regional market opportunities, improvement of the environment
quality, social and economic outlook of the community. Over the last decades, GI, NBS and Sustainable Land
Use (SLU) have become focal points of European regional policies, among which:

Sustainable Urban Development in the EU: a framework for action (COM (98) 605)
The Leipzig Charter on Sustainable European Cities (2007)

The Declaration of Marseille 2008)

The EU 2020 Strategy

The Toledo Declaration (2010)

The EU Biodiversity strategy to 2020 (COM(2011) 244)

The Roadmap to a Resource Efficient Europe (COM (2011) 571)

The Charter of European Planning (ECTP-CEU, 2013)

The Communication on Green Infrastructure (COM 2013/0249)

7th Environmental Action Programme (2014-2020)

The Territorial Agenda of the European Union 2020 (2015/C 195/05) towards a more sustainable Europe
The Pact of Amsterdam (2016)

The New Urban Agenda (HABITAT IIl, 2016)

=4 =4 =4 = -8 -8 -8 a8 99

The “Roadmap to a Resource Efficient Europe” sets the goal to achieve zero net land take by 2050. An
important contribution to reaching this target is the regeneration of brownfields instead of greenfield
development.

In October 2018, the European Commission launched the Sustainable Use of Land and Nature-Based
Solutions Partnership Action Plan, as part of the Urban Agenda for the EU. The plan highlighted several
shortcomings and challenges at European level pertaining to a wider deployment of NBS, among which the
limited availability and quality of data on spatial development and urban governance (EC, 2018; Leopa
and Elisei, 2020), a bottleneck which can be addressed through proper monitoring and assessment
frameworks, supported by the definition of Key Performance Indicators.

2.2. Definition of working concepts

This report operates with several concepts related to the assessment of innovative nature-based solutions
and sustainable use of land pilots, defining a framework to support the UIA SPIRE project to achieve its
purpose. This section provides a theoretical foundation to support the common understanding of these
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concepts, as well as the tools and instruments which will be further used in the development of the KPI
framework definition.

2.2.1. Impact assessment, monitoring and evaluation

The implementation of a Nature-Based Solutions and Sustainable Land Use project such as SPIRE, valorizing
phytoremediation biomass in cascading value chains supported by digital instruments, is a complex process.
Co-development of solutions to remediate heavy metal pollution involves both ecological and socio-
economic ecosystems, the involvement and behavior of which is not entirely predictable. As a matter of
consequence, the UIA SPIRE project assessment is based on hypotheses, leveraging on a Theory of Change
approach which will be tested and adapted based on evidence.

A Theory of Change approach is by design addressing community-based change initiatives, and has been
popularized by Weiss (1995) to evaluate early Community-based change initiatives (Anderson, 2004). The
method aids in creating a strategic output, and it is useful for having a better understanding of project
impacts, both intended as well as most likely. The Theory of Change can be visualized as a string model,
allowing a better understanding of the project planning (Inputs and Activities) versus project results
(Outputs, Outcomes and Impact). The process starts by identifying the long-term goals or desired change,
working backwards to identify intermediate and short-term outcomes and outputs, and identifying a causal
path from activities to outcomes.

and contribute
to Development..,

which deliver...

>

»&

facilitate...

that are expected to
change beneficiaries....

Figure 4 - Theory of change linear representation. Source: Smallridge (2017)

The theory of change has recently become a common method for process planning and change
management in NBS initiatives as well IUCN, 2019; Garcia Perez et al., 2018), given their complex and multi-
component nature and the need to visualize interlinkages.

The theory of chance is furthermore useful in supporting evidence-based policy making, specifically the part
concerned with impact evaluation. As defined by the OECD, impact evaluation is an assessment of how the
intervention being evaluated affects outcomes, whether these effects are intended or unintended. The
proper analysis of impact requires a counterfactual of what those outcomes would have been in the absence
of the intervention'.

The impact evaluation framework in SPIRE has the purpose of delivering evidence to support an
understanding of the impact (or causal effect) of SPIRE action on the outcomes of interest (e.q. soil quality,
startup ecosystem, energy sustainability)

Awell-designed impact evaluation aims at answering whether an intervention was successful or not, and it is
essential in order to analyse whetherthe designed project methodology of SPIRE has the potential for scale-
up and replication / transfer.

For SPIRE, the impact evaluation should systematically record and analyse the environmental, economic and
social changes attributable to the project implementation. In order to be able to achieve this systematic
recording, the impact evaluation needs to be based on relevant indicators selected to assess the
performance and effectiveness of SPIRE actions in addressing challenges and fulfilling objectives.

1 OECD, http://www.oecd.org/dac/evaluation/dcdndep/37671602.pdf
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In the same way the theory of change process is working back from the desired goals, in order to properly
perform an impact assessment, several intermediary steps are necessary

It is therefore essential to define in advance what effects an intervention is likely to have, so that appropriate
data at the appropriate scale (e.q. spatial and temporal) may be collected. A Baseline Study (see SPIRE D.7.1.1)
is essential in order to determine the expected level of impact and to enable project monitoring. Monitoring
and evaluation activities (M&E) are furthermore essential in order to complement impact evaluation.

Whereas assessment represents the process for determining and addressing “distance travelled” in the
project, monitoring represents the ongoing, systematic process of collection and analysis of data.
Monitoring tracks project action performance against expected results and baseline measurements, as
well as the general implementation process of SPIRE.

Evaluation represents the process for determining whether the project has met its expected objectives, or
the extent to which changes in outcomes can be attributable to implementing UIA SPIRE. The European
Commission’s Better Requlation guidelines define evaluation as an evidence-based judgement of the
extent to which an intervention has been:

- effective and efficient;

- relevant given the needs and its objectives;

- coherent both internally and with other EU policy interventions;
- achieved EU added-value’,

In the project, monitoring can be achieved in a number of ways, from using EO data in the iGIS Atlas (A4.1)
to engaging local stakeholders in iLEU-incentivised co-monitoring (A6.5).

2.2.2. Indicators, performance indicators and KPIs

An indicator is a parameter associated with a phenomenon, which can provide information on the
characteristics of the event in its global form (OECD, 2003). A statistical indicator is the representation of
statistical data for a specified time, place or any other relevant characteristic, corrected for at least one
dimension (usually size) so as to allow for meaningful comparisons (EUROSTAT definition).

At territorial level, indicators represent the numerical expression of some territorial, economic or social
categories defined according to time, space and organizational structure. Indicators can be quantitative or
qualitative:

1. Quantitative indicators illustrate a number, index or ratio / percentage, being widely used in
planning because they provide a clear measure of the analysed situation and are numerically
comparable. Quantitative indicators are preferred to qualitative ones because they are not biased,
requiring only mechanical collection methods that (theoretically) deliver the same results, no
matter who they measure.

2. Qualitative indicators do not present numerical measures as such, but describe the status of a
qualitatively analysed issue. Qualitative indicators can be translated into pseudo-quantitative
indicators through scoring systems such as the Likert scale - a widely used psychometric scale that
uses scalar response questionnaires (eg 1-5, where 1 = strongly disagree and 5 = strongly agree).
Although qualitative indicators are not used as often as the quantitative ones in territorial research,
for Build-in-Wood, they can better capture information on the quality of facilities, strength of the
wood value chain and level of policy support for multi-storey wood buildings in a given territory.

2 EC, Better Regulation Guidelines, 2015. https://ec.europa.eu/info/law/law-making-process/planning-and-proposing-law/better-requlation-why-

and-how/better-reqgulation-quidelines-and-toolbox_en

17


https://ec.europa.eu/info/law/law-making-process/planning-and-proposing-law/better-regulation-why-and-how/better-regulation-guidelines-and-toolbox_en
https://ec.europa.eu/info/law/law-making-process/planning-and-proposing-law/better-regulation-why-and-how/better-regulation-guidelines-and-toolbox_en

SPIRE v

—

The purpose of indicators is to transmit information about the state, or the state evolution (variation) of a
phenomenon which cannot be measured directly. Thus, they allow us to perceive differences - territorial
disparities, improvements or developments related to a desired change orin a certain context. In policy and
project assessment, indicators are used in the monitoring process, including the assessment of the
effectiveness of existing policies and individual actions or projects contributing to the achievement of
policies.

The Quality Assurance Framework of the European Statistical System?® (ESS QAF) lists five criteria for
quality indicators:

1. Relevance in meeting the needs of the project. What they measure should be relevant to the goal.
Furthermore, they should also be unambiguous in showing which direction is 'desirable’

2. Accuracy and reliability in their portrayal of reality;

Timeliness and punctuality, being applied at a time that is relevant for the project;

4. Coherence and comparability, being consistent internally over time, and comparable across
territorial units;

5. Accessibility and clarity, being presented in a clear and understandable form.

w

Other attributes of high-quality indicators are summarized in the popular SMART (Specific, Measurable,
Achievable, Relevant and Time-bound) and RACER (Relevance, Acceptance, Credibility, Easiness and
Robustness) acronyms.

Indicators can be further differentiated on based on the steps of the simplified Theory of Change model (see
Figure 4) into input, process, output, outcome and impact indicators (Huovila, Bosch and Airaksinen,
2019). The indicators oriented towards measuring outputs, outcomes and impact can be classified as result
and performance indicators, an approach derived from business economics.

While result indicators are seldom used in urban development, performance indicators and KPIs are often
utilized to develop city performance assessments (Bosch et al., 2017).

A performance indicator represents a quantitative or qualitative measurement, or any other criterion, by
which the performance, efficiency and achievement of a policy or a project can be assessed, often by
comparison with an agreed standard or target (Collins English Dictionary). A Key Performance Indicator is
thusanindicator which focuses onthe most critical aspects for the future success of the initiative (Parmenter,
2015).

3 ESs Quality Assurance Framework, 2019. https://ec.europa.eu/eurostat/documents/64157/4392716/ESS-QAF-V1-2final.pdf/bbf5970c-1adf-46c8-
afc3-58cel77a0646
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Figure 5 - Key Performance Indicators

2.2.3. Characteristics of performance measurement frameworks in urban
development and NBS implementation

KPIs result from the selection process of performance indicators, which should be conducted based on the
objectives of performance assessment and the characteristics of the policy, project or action assessed.

The problem is that a single KPI {(e.g. new start-ups generated) provides information of little consequence
unless it is associated with a system of KPIs, able to provide systematic information for the purpose of the
assessment. A system of such indicators consists of several indicators correlated from a logical and functional
point of view, able to describe and provide information on several phenomena associated with each other,
or which need to be interpreted in a coordinated way (Comino, Ferretti, 2016). This is particularly important
in SPIRE, where project piloting can have a potential effect on an ample set of urban parameters ranging from
the quality of the environment to the development or substantial growth of a local green job sector. The
challenge is to identify the key evaluation dimensions subscribing to the SPIRE policy domains which can be
potentially positively affected by the implementation of the innovative phytoremediation and biomass reuse
for social, economic and urban regeneration in Baia Mare.

A set of criteria for the development of an indicator framework has been enunciated by the ITU-T, ETSI, ISO
and UN in the development of the Smart and Sustainable Cities and Communities KPI Framework (2015), and
can be adapted to the SPIRE Project KPI framework:

1 Comprehensiveness: The set of indicators should cover all the aspects pertinent to the SPIRE policy
domains

9 Comparability: The indicators should be defined in a way that data can be compared scientifically
between the phases of implementation and can allow benchmarking against other cities, which
means the indicators must be comparable over time and space.

T Awvailability: The indicators should be quantitative and the historicand current data should be either
available or easy to collect.

T Independence: Theindicators inthe same dimension should be independent or almost-orthogonal
i.e., overlap should be avoided as much as possible.

T Simplicity: The concept of each indicator should be simple and easy to understand for the Baia Mare
stakeholders. The calculation of the associated data should also be kept intuitive and simple.
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1 Timeliness: This refers to the ability to produce indicators with respect to the project progress and
the emergence of different current changes in urban development processes (including effects of
unforeseen events, such as global pandemics).

A Key Performance Indicator framework furthermore has two essential characteristics, which allow it to reach
the assessment goal at urban and pilot-area level:

1. Multi-scalarity
2. Multi- thematic character

Regarding the assessment scales, any such action at urban level has a spatial scale and is consequently
concerned with a finite, bounded region. The spatial scale is sensitive to both characteristics of the zoning
system used to collect the data, as well as the scale at which data is reported (Fotheringham and Wong, 1991).
Identifying this boundary and determining the proper unit of assessment for each KPl is dependent on the
scope of the assessment, the issue of data availability, complexity, and time. Some KPI are representative of
pilot area scale processes, whereas others can provide an impact at broader urban, and even metropolitan
or regional scales.

Multi-scalar classifications for impact assessment usually propose three scales, most often found in the
practice of urban planning: object scale, district scale and city scale (Barbano et al., 2015; NATURE4CITIES,
2017). More differentiated scale classification for NBS and SLU projects such as SPIRE Baia Mare can
include:

1. Intervention footprint scale (for example, impacts which manifest strongest and most relevantly at
the level of a pilot site, or within the boundaries of an urban intervention);

2. Neighbourhood scale (area in proximity of an intervention, which receives the immediate benefits
of an NBS intervention);

3. City scale (impact and benefits which manifest within the administrative boundary of a city, and
which can be linked for example to interventions such as governance policies and facilities which
benefit the citizens of a certain city — such as the iLEU pilot);

4. Metropolitan / FUA scale (more diffuse impacts at the functional urban level, pertaining for
example to benefits for the green job sector)

5. Regional scale (wider-scale impacts, for example the positive impact of phytoremediation of
contaminated waters on the entire river basin area).

However, delineation of impact assessment scales is not always obvious. An ample body of research has
underlined the boundary problem of urban analyses: namely, while geographical study areas are bounded,
spatial processes are not. The consequences of this misalignment may lead to inaccurate results, orimproper
understanding of causes and effects (Ripley, 1979, Fotheringham and Rogerson, 1993). The so-called edge
effects can be reduced or eliminated by enlarging the analysis area (e.g. pilot sites of SPIRE) and creating a
buffer zone in which data is also examined in terms of their effect on the area of interest.

Setting up buffer zones is especially relevant for the analysis of Gl and NBS impact. As an illustrative example,
research by Huang, Chui and He (2018) on the cooling effect of green space with a coverage ratio of more
than 60% in Harbin, China, delineated 500-meter buffer zones as study areas. The boundary was based on
research indicating that within the 500-meter proximity zone, Gl provides a significant contribution to
cooling the surrounding environment (Wang, Zhan and Guo, 2016).

The multi-thematic character derives from the need to benchmark performance in a comprehensive and
integrated manner regarding impact on all key urban topics. There are several urban assessment frameworks
proposing a different categorisation of key urban topics, such as CityKeys, ITU-T SCC and EKLIPSE, which are
analysed furtherin Chapter 5.1. However, the topics broadly subscribe to the following four key dimensions:

 Environmental dimension;
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9 Economic dimension;
9 Social dimension;
I Governance dimension.

The assessment topics should articulate the urban dimensions with the project policy domains and
challenges addressed resulting in a framework of identified topics / domains and challenges, the UIA Baia
Mare actions which address them, expected impacts, and lastly, key performance indicators to monitor
the impacts.
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3. THE GLOBAL, EUROPEAN AND

NATIONAL FRAMEWORK

3.1.  SPIRE and the 2030 Sustainable Development Goals

The 2030 Agenda for Sustainable Development, adopted by world leaders in September 2015 at a special UN
Summit, sets 17 Sustainable Development goals (SDGs) and 169 targets for achieving sustainable

development by 2030 world-wide, ensuring that no one is left behind.

The 2030 Agendaitself consists of 4 sections: (i) A political Declaration (i) a set of 17 sustainable Development
Goals and 169 targets (based on the report of the OWG, with some small modifications) (iii) Means of
Implementation (iv) a framework for follow up and review of the Agenda (EC, Environment webpage®). The
agendaintegrates economic, social and environmental dimensions of sustainable development, recognizing
however the close interlinkages between these dimensions, leveraging on the concept of a global

partnership to support target achievement.
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Figure 6 - the 177 SDGs, organized around the environmental sustainability target.
Source: The 2030 Agenda for Sustainable Development and the SDGs. (2017, January 25). Retrieved 08.07.2020

4 https://ec.europa.eu/environment/sustainable-development/SDGs/index_en.htm
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To facilitate the implementation of the global indicator framework, all indicators are classified by the IAEG-
SDGs into three tiers based on their level of methodological development and the availability of data at the

global level (as of April 2020):

- Tierl:Indicatoris conceptually clear, has an internationally established methodology and standards
are available, and data are reqularly produced by countries for at least 50 per cent of countries and
of the population in every region where the indicator is relevant. As of April 2020, there are 115 Tier

1indicators, of relevance for SPIRE.

- Tier2: Indicatoris conceptually clear, hasan internationally established methodology and standards
are available, but data are not reqularly produced by countries.
- Tier 3: No internationally established methodology or standards are vet available for the indicator,
but methodology/standards are being (or will be) developed or tested.

The SPIRE project contributes to the following 9 SDGs directly:

GOOD HEALTH
AND WELL-BEING

\ 4

DEGENT WORK AND
ECONOMIC GROWTH

o
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CONSUMPTION
AND PRODUCTION

1

QUALITY
EDUCATION

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

CLIMATE
ACTION

15
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ANI! COMMUNITIES

LIFE
ON LAND

Figure 7 - Primary contribution to SDGs of the SPIRE project.

While the SDGs have been designed topic-specific rather than place-specific, they nevertheless include a
dedicated Sustainable Development Goal for cities: SDG 11, which is in turn directly linked to targets and
indicators in at least 11 other SDGs (Stahle, 2018). Both explicitly and implicitly mentioned in the SDGs, cities
are a key stakeholder in the 2030 Agenda implementation, and it is estimated that approx. 65% of the SDG
agenda may risk not being fully achieved without the direct involvement of urban and local actors (Adelphi

& Urban Catalyst, 2015).

However, there are several challenges to involving local partners in SDG monitoring. The JRC (Siragusa et al.,
2020), and ADB (Qosterhof, 2018) list the need for statistical capacity building and mechanisms that
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strengthen disaggreqgated data collection efforts at local level as one of the main such issues. Because of the
importance of local action towards the 2030 Agenda, but also the challenge of gathering local data and
monitoring progress towards the SDGs, the EC has set up an SDG Voluntary Local Review guidance
specifically addressed to cities. For all 17 goals, the Handbook (2020) highlights examples of harmonised
and locally collected indicators, with the purpose of assisting local administrations to benchmark themselves
with other cities and monitor their own specific needs and challenges.

Voluntary self-assessment is currently supported by several European and international organisations, such
as the UN and UN-Habitat, the World Bank (see Farvacque-Vitkovic & Kopanyi, 2019), the OECD and other

research groups, with each proposing a set of benchmarking indicators (Table 2), considered by the EC
Handbook for the VLR (Siragusa et al., 2020).

Table 2 - Overview of the existing frameworks for the SDG monitoring at city / metropolitan level.
After Siragusa, Vizcaino, Proietti and Lavalle, 2020

NAME COVERAGE SOURCES NO. INDICATORS REFERENCES

Global indicator Country level - 193 NSOs 232 indicators for 17 United Nations
framework for the SDGs  UN Member States Goals
(UN)
EU SDG Indicator Set EUZ27 + UK, Norway, NSOs 100 indicators EUROSTAT
2019 Switzerland, Iceland, for 17 goals
Serbia and Turkey
CITY PROSPERITY 400 cities across the Administrative data UN-HABITAT
INITIATIVE (CPI) world
OECD 600+ FUAs of 33 OECD Regional and 100+ indicators https://www.oecd-

OECD countries and Large Metropolitan local-sdgs.org
Colombia Areas DBs
SDSN SDG INDEX 45 European Cities Eurostat, ERA, JRC, 56 indicators for 15 Lafortune and
(composite index) capital cities and Eurobarometer, Goals [Nuts 2 and Zoeteman 2019

large metropolitan

OECD, European

Nuts 3 data are most

areas Social Survey often used]

The Handbook puts forward a number of 71 indicators (45 official ones and 26 experimental indicators). For
Goal 3, it specifically introduces ,Contaminated Sites” as a consideration (Box 3), albeit there are no indicators
associated to the assessment of site contamination in urban areas. Of direct and secondary relevance to the
UIA SPIRE project are the following 22 indicators, extracted from the VLR Handbook, Annex 1:

Table 3 - Selection of Voluntary Local Review Handbook indicators for SDG progress benchmarking at local level, of relevance for the
SPIRE KPI framework.

Source: Siragusa et al., 2020

SDG INDICATOR SOURCE
3 Infant mortality Eurostat, City Statistics
database
6 Recycled water used for open spaces City official statistics
7 New buildings Joint Research Centre
7 Energy Consumption per capita City statistics
8 Unemployment rate Eurostat, City Statistics
database
8 GDP per capita Organisation for Economic Co-operation and
Development (OECD) / City statistics
9 Journeys to work by public transport Eurostat, City Statistics databas
9 Enterprises in Industry, construction and services EUROSTAT, General and
Regional Statistics
9 Start-ups over 1,000 inhabitants StartupEuropemap.eu
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Bicycle traffic

Access to public transport

Population without green urban areas in their neighbourhood

Local recycling rates
Urban waste per capita
GHG emmissions

Heat vulnerability
Urban greenness

Land Abandonment
Tree Cover Density

Level of trust toward other
people in the city

Satisfaction with the administrative services of the city

Transparency of the public administration

SPIRE v

—

SOURCE
City administration

DC Regio

DC Regio

City / Regional / National databases

City / Regional / National databases
Global Covenant of Mayors

Experimental - Econten City of Vienna
Joint Research Centre

Joint Research Centre

EEA - Copernicus

DG REGIO and EUROSTAT, Eurobarometer
DG REGIO and EUROSTAT, Eurobarometer

City / Regional / National evaluations

Several indicators can contribute directly to the assessment of project performance (e.q. Urban greenness,
or Land abandonment), while others have a weaker connection with SPIRE. This is the example of the infant
mortality rate indicator, which can nevertheless highlight a relatively poor health status, with deviations from
national averages attributable to the high level of pollution (see Verga, Mih3iescu, Plesa and Onesciuc, 2020).

While the above selection is limited and scope compared to the breadth of SPIRE goals, it is relevant to
consider VLR SDG indicator research in the constitution of the key performance indicator framework of the
project. Embedding the SDGs within the KPI framework for monitoring the impact of SLU and NBS
projects such as SPIRE Baia Mare can significantly aid the advancement of both the 2030 Agenda
progress, as well as the impact monitoring of the project itself.
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3.2. Reference European and national framework policies for the economy,
science and quality of life

Complementing the single market, the European Union has developed a set of policies with significant
influence on the lives of citizens and businesses operating in the Member States (MS). Their development
and application, as well as any other decisions of the Commission, are grounded in the European primary law
(Treaties) and secondary law (Requlations, Directives, Decisions, Recommendations and Opinions).

The key areas of relevance to the SPIRE Project, in which the EU shares competence with the MS, or provides
supporting competences, are primarily: the environment, health, energy, industry, research and social
policies (EC, Areas of EU Action®).

Figure 8 - The trans-sectorial approach of UIA SPIRE in the context of the European policy framework

The multi-dimensional nature of sustainable land use and Nature-Based Solutions (NBS) is reflected in the
complex relations and legislation governing these priorities, which have an interdisciplinary character.
Existing European and Member State legislation on the topics of land use and its economic implication, NBS
and secondary uses of productive landscapes is implicitly interdependent: there is no strict legislative
delimitation in any of the areas, and the legal provisions specific to a field cannot be requlated only by a
single category of legal norms.

However, an overview of the European strategies, policies and body of secondary law for each of the sectors
presented in Figure 8 offers an orientation for the structuring of the assessment framework of the SPIRE
project. This is further complemented by the main national legislation and framework documents
transposing the European Directives.

Shttps://ec.europa.eu/info/about -european -commission/what -european -commission -does/law/areas -eu-action_en









































































































