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In many ways, our landscapes are the most significant element of our daily lives and our
communities. They consist of the frontline of the climate and nature nexus. They are where
we first witness the tangible outcomes of a changing climate and the impact this has on
biodiversity, our daily lives, and the places we live in. Our landscapes are also where we
can effectively mount a defence and begin to redress some of society's failings, both past
and present.

It is easy to perceive these issues as being external to landscape architecture, accepting
that the crises influence us, but we do not, or cannot, influence them. Yet this ignores the
reality, that we ought to see landscape as the fundamental basis of everything we build
and do. Our landscapes should be related to health and wellbeing, our communities, and
cultural and environmental elements, not just seen as additional costs and nature lost. The
siloed approach that disciplines often take in their roles within design and development
has led to a world where we wholly externalise outcomes for the planet in our balance
sheets. It’'s about people living in healthier environments - and that will result in fewer costs
in the long term.

By acknowledging the impact that landscape has on climate and nature (both positive and
negative) and starting to measure this impact, we can begin the process of incorporating
the above factors into our thinking. And, importantly, we can leverage the influence that
landscape professionals can have in delivering quality places that benefit both people and
the planet.

Climate and nature crises present an existential threat to the industry in which we work,
but, fundamentally, also to society as a whole. Therefore, we must demonstrate the
significance and wide-ranging ability of our profession to address the climate crisis both by
building aspirations and developing sustainable projects.

The database of landscape and carbon assessment tools is a first step in educating,
informing and sharing aspirations with practitioners. Sharing knowledge and best practice
will hopefully enable the industry to act responsibly. Being able to conceptualise and
measure our impact on the environment grants us the agency to influence positive
outcomes. This document should be viewed as a call to action; to be vocal about the
issues and to encourage others; to hold projects and clients to account; to acknowledge
that landscape architecture is one of the first sectors to feel the impact of a changing
climate, but it is also able to change the ways in which we design and deliver for the better.

Introduction to the database

The Landscape Institute (LI) commissioned Greengage Environmental Ltd to create a
database of landscape and carbon assessment tools. This database allows users to
search for tools based on the parameters that are key to their project, whether that be
quantifying the embodied carbon impact of a landscape project or communicating how
natural landscapes can deliver carbon reduction.

As part of the process of creating the landscape carbon database, a review of publicly
available tools was undertaken. This identified those most relevant to landscape and
carbon impact assessment, and excluded tools that focused solely on one building type or
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specific material types only (e.g. 'Precinct Carbon Assessment (PCA) Tool™ 'Upstream
Forestry Carbon & LCA tool"?).

Tools for review were identified by searching all publicly available systems that integrated
landscape elements with carbon measurement. Parameters that were important to the LI
(embodied carbon outputs, sequestration data, holistic assessment) were then identified in
consultation with LI stakeholders. The final selection of 14 tools, which are outlined in the
database, were included for their ability to assess and cover these parameters in as much
detail as possible.

This produced a suite of appropriate tools that allow for the interaction between landscape
proposals and carbon to be assessed, scrutinised, quantified and reported on.

Information on these tools populates the database, which has been created with
searchable parameters. This is with a view to enabling identification of the most
appropriate tool for a particular job, whether that be minimising net carbon emissions,
forming part of an iterative design process to maximise benefit for carbon sequestration, or
reporting on the final designed-in benefits of a landscape project. For instance, users may
wish to filter by the landscape element covered in the tool, which RIBA stage the tool is
suited to, whether the tool provides quantitative outputs on carbon impact or if the tool
allows for holistic assessment of landscape design as part of a natural-cultural system.

The result of this process is an easy-to-use Microsoft Excel ® searchable database of the
scope, granularity and usability of the various publicly available carbon tools for landscape.
The database provides an initial overview of key tools and provides links as to where to
obtain further detailed information. It will be made freely available online for practitioner
searches, both by LI and British Association of Landscape Industries (BALI)* members,
and for other professionals.

Aims

The LI and BALI worked together with industry experts and produced a report on carbon
reduction in the UK landscape sector in March 2024, in response to calls from government
and industry to take action on the climate emergency®.

In this report the two organisations set out their shared ambition to put carbon
considerations at the heart of landscape design and specification, construction and
maintenance.

The holistic nature of landscape creation, as a natural-cultural system, is at the heart of
landscape design. Landscape architects play a crucial role in designing open spaces and
creating new habitats that deliver health and wellbeing, quality of life and 'places to be'.
They also increasingly play a vital role in delivering climate resilient and adaptive,

L 1cM Precinct Carbon Assessment (PCA) Tool: https://www.unisa.edu.au/siteassets/research/node-Icl/research-
projects/icm-pca-tool nov-19.pdf

2 UpStream Forestry Carbon & LCA Tool: https://github.com/UpStream-LCA/Upstream-Forestry-Carbon-
LCA?tab=readme-ov-file

3 Landscape Institute (LI): https://www.landscapeinstitute.org/

4 British Association of Landscape Industries (BALI): https://www.bali.org.uk/home/

> Landscape and Carbon: A report for the UK landscape sector published by the British Association of Landscape
Industries and the Landscape Institute. March 2024: https://www.landscapeinstitute.org/news/landscape-and-carbon-
new-report-tackling-carbon-reduction-in-the-landscape-sector-launched-by-the-landscape-institute-and-british-
association-of-landscape-industries/
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habitable places in urban spaces in the light of current and projected climatic changes.
This is achieved through landscape designs which provide ecosystem services such as
flood resilience, cooling, air and water quality improvement and a reduction in the urban
heat island effect. Landscape also contributes to climate mitigation through biogenic
carbon storage and sequestration.

However, the role of landscape in both emitting carbon through construction, installation
and poor land management, and sequestering carbon through its lifetime, are not well
explored. Through the use of landscape carbon tools, the LI and BALI hope to do better in
predicting, assessing, mitigating, managing and 'designing-in' consideration of the carbon
impact of a landscape project via an iterative design process.

To ensure the best carbon outcomes for a project, LI and BALI outline that carbon data for
materials needs to be considered at the earliest point within the design phase of a project,
embedding carbon data and choices from the outset®. This includes information on natural
materials and planting schemes such as trees, soils and habitats. This will advance
understanding of how natural landscapes and material choices impact climate resilience
and biodiversity, alongside mitigation. This is achieved through informed decisions
regarding the carbon impact of materials and the carbon sequestration and storage
capabilities of planting schemes, soils, and habitats used in landscapes.

Measurement of the carbon impact of landscape projects comes with challenges. More,
and more granular, carbon data is needed for plant and habitat typologies®. Different
habitats sequester and store varying amounts of carbon, and at different times, with
woodland and wetland providing much greater capability than grassland or low diversity
planting beds. Planting schemes and habitats also interact with soils in their varying ability
to store and sequester carbon®; they can also release / generate carbon emissions
through transportation, installation, construction and maintenance. Carbon capture levels
are hard to predict with accuracy where environmental factors differ, for example water
availability or growing conditions.®

In addition, it is important to acknowledge landscape as a natural system, within a wider
social, cultural and environmental setting. Trade-offs need to be weighed up in the delivery
of multiple and sometimes conflicting benefits, including social and wellbeing, cultural and
amenity, biodiversity and carbon services.’

Ideally future tools will account for this complexity with carbon calculations able to cover
the life cycle of a landscape-led project, and eventually also account for the wider system
within which it sits.” For now, however, tools to measure carbon need to be combined with
professional knowledge and expertise, social engagement, knowledge of cultural, political
and economic factors, and other measures of ecosystem service provision.

At present, the landscape sector lacks basic carbon tools and methodologies, and
accurate data on the impact of carbon in designed landscapes is not readily available.
There are multiple desktop software applications and web-based tools available, each with
their own method of calculating and presenting carbon data. However, these are not
currently easy to compare with each other.® Although tools cannot accurately reflect the
complexity of each individual project, nevertheless they are very valuable in providing an

6 CIEEM. Carbon in Ecosystems management, restoration & creation for carbon capture. Penny Anderson, March 2024

7 Nikologianni, A.; Albans, A. The Complex Case of Carbon-Measuring Tools in Landscape Architecture. C 2023, 9, 69.
https://doi.org/10.3390/c9030069
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insight into the biggest carbon impacts - and how to avoid / reduce these - as well as
deliver the largest carbon benefits.

With the database of landscape and carbon assessment tools, users can select the tool
that best suits their particular landscape project aims - whether it be the measurement of
whole life carbon impact of hard and / or soft materials, the calculation of real-life
biophysical measurements of carbon sequestration, or a more holistic assessment of the
capability of proposals to deliver carbon uptake, amongst multiple other ecosystem service
benefits.

The tools

The database comprises 14 tools, searchable via 23 different parameters. Parameters
have been chosen to reflect the differing needs of landscape projects and allow users to
select the most appropriate tool for their circumstances. The database covers the scope,
data requirements, outputs and limitations of the tools. The 23 chosen parameters are
organised under 3 sections:

1. Coverage: whether the tool is free at point of use; location suitability; scale; and RIBA
stage suitability.

2. Scope:

o General Scope: Which landscape elements are covered; whether the tool provides
information on achieving net zero and / or provides an overall carbon footprint
output; and whether the tool allows the consideration and assessment of
landscape as a natural-cultural system (holistic landscape design).

o Hard Elements / Materials: Whether the tool assesses the embodied carbon impact
of hard elements / building construction materials; hard landscape materials and
whether it covers the transportation of hard elements.

o Soft Landscape: Whether the tool assesses the embodied carbon impact of soft
landscape; whether it assesses the contribution of soft landscape to reduce carbon
impact; whether it provides data on the carbon sequestration capability of planting;
whether the tool assesses the carbon impact of the installation of soft landscape;
whether soil factors are considered; and the transportation of soft landscape
elements.

o Operational: Whether the tool considers the impact of operation, management,
maintenance and decommissioning practices.

3. Data: For each tool, a list of data requirements; a description of the outputs provided;
commentary on limitations and accuracy; time intensities; whether it considers wider
site context factors; and whether it uses Environmental Product Declaration (EPD)
data.

Three broad, albeit overlapping, categories of tools emerged from this landscape carbon
review. These categories are explored below.

The project stage at which these tools apply varies significantly. Some tools are tailored
toward the early concept stage, offering high-level assessments before major design
decisions are made. Others are applicable to all stages of a project or specifically focus on
the iterative early and detailed design phase, allowing designers to explore and test
different material and planting options.

The categories of tools are:
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e Whole Life Cycle Assessment tools, which focus on the carbon impacts of materials
and provide the net carbon impact of total embodied emissions for a project.

e Tools which focus on greening elements only and provide biophysical measures of
carbon impact, largely focusing on carbon uptake contributions.

e Tools which offer a holistic assessment of ecosystem service provision including
carbon impact, via landscape, green infrastructure and habitat provision.

Table 0.1 Landscape-Carbon Tools grouped into 3 categories, showing overlaps in tool capability between

each one.
Life Cycle Assessment Holistic Assessment Focus on Greening
tools
Carbon Pathfinder NATURE Tool i-Tree Eco Woodland
Conscience Carbon
App Code
(WCC)
Carbon
Calculation
OneClick LCA Elemental Environmental | Naturelnsight
Benefits for
Nature
(EBN) Tool
Vectorworks IGNITION
Green
Roof
Benefits
Calculator
EC3
Build Carbon
Neutral
C.Scale

There is overlap between the broad tool categories, as shown in the Table 0.1 above. The
Pathfinder and Elemental tools are within the ‘Life Cycle Assessment’ category but have
‘Holistic Assessment’ capabilities; The i-Tree, Nature Insight and IGNITION tools are
within the 'Focus on Greening' category but also have ‘Holistic Assessment’ capabilities.

Whole Life Cycle Assessment tools

Whole Life Cycle Assessment tools focus on the carbon impacts of materials and provide
the net carbon impact of total embodied emissions for a project.
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These can include solely building construction materials and hard landscape elements
('OneClick LCA', 'Vectorworks'" and 'EC3: Embodied Carbon Construction
Calculator''%) but can also include soft landscape elements as well (‘'Elemental'!’, 'Build
Carbon Neutral''?, 'Pathfinder'®, 'C.Scale''* and the Carbon Conscience App''®).

Eight of the tools reviewed fall into this category, all of which are free at the point of use,
with the exception of OneClick Life Cycle Assessment (LCA). Four of the tools,
'Pathfinder’, 'Carbon Conscience App' (CCA), 'OneClick LCA' and ‘Vectorworks’ are
suitable for projects in multiple countries; 'Elemental’ is currently just suited to the UK;
'EC3' and 'Build Carbon Neutral' are better suited to USA and Canadian projects.

Three tools—EC3, OneClick LCA, and Vectorworks—allow for the assessment of the
embodied carbon of hard materials. All three can estimate a project's carbon footprint
based on data derived from EPDs for the assessed materials.

The major limitation of this group of tools is their minimal / non-existent coverage of soft
landscape elements. EC3 assesses hard materials only, while OneClick LCA and
Vectorworks include only basic landscape elements like soil and sand, with no inclusion of
planting or other soft landscape elements in their carbon impact estimates.

The five remaining tools in this category ('Elemental’, 'Build Carbon Neutral', 'Pathfinder’,
'C. Scale' and the ‘Carbon Conscience App') offer a broader scope by including soft
landscape elements in their calculation of a project's embodied carbon impact. All five
provide information on achieving net zero or on the project's overall carbon footprint,
measured in CO2 equivalent emissions (kgCo2e), net Global Warming Potential (GWP) or
net embodied CO2 (metric tons), and all but 'Build Carbon Neutral' use EPD data.

'Build Carbon Neutral', 'Pathfinder', C. Scale' and the 'Carbon Conscience App' assess the
carbon reduction contribution of soft landscape elements. 'Pathfinder’, ‘C. Scale’ and the
'‘Carbon Conscience App' also measure the carbon sequestration contribution of proposed
planting. 'Elemental’, 'Pathfinder' and the 'Carbon Conscience App' enable the assessment
of embodied carbon impacts associated with the installation of soft landscape.

'Pathfinder' and 'Elemental’ are the only two tools in this category that consider site context
factors such as population density, hydrological and soil factors. Both tools also include
the holistic assessment of ecosystem service provision from a landscape perspective.

'Pathfinder' provides outputs on benefits ranging from biodiversity, water use, cooling
capabilities and community engagement alongside project carbon emissions (operational,
biogenic and embodied) and an estimated time until the project is 'Climate Positive' (years
to offset emissions). 'Elemental’ provides an overall sustainability score for the project, with

8 One Click LCA - Life Cycle Assessment software to reduce embodied carbon in your projects:
https://oneclicklca.com/en-gb/software/design-construction

3 Vectorworks Embodied Carbon Calculator (VECC): https://www.vectorworks.net/en-GB/landmark
10 The EC3 Tool - global embodied carbon accounting tool for material specification and procurement:
https://www.buildingtransparency.org/tools/ec3/

11 Elemental - The green design tool - Sustainability tool to support the landscape industry design with best outcomes
for climate and nature: https://calculator.farmcarbontoolkit.org.uk/elemental

12 Build Carbon Neutral - The Construction Carbon Calculator: http://www.buildcarbonneutral.org/

13 Pathfinder - Life-cycle assessment tool to help projects meet the Climate Positive Design Challenge:
https://app.climatepositivedesign.com/
14 ¢ Scale: https://epic.ehdd.com/

15 carbon Conscience App - Assessing carbon impact from the early stages of planning:
https://www.sasaki.com/voices/introducing-the-carbon-conscience-app/
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information on materials, management, soils, water and air, biodiversity and people
contributing to the overall score. Project embodied carbon emissions are also reported,
from design through to completion, including maintenance where indicated.

Both 'Build Carbon Neutral' and the 'Carbon Conscience App' are designed for early-stage
consideration, being best suited to high-level results required at RIBA stages 0-1 or 2.
'‘Build Carbon Neutral' offers a very high-level assessment with very limited analysis and
data input / requirements. Both 'Pathfinder' and 'Elemental’ are better suited to the more
detailed design stages of a project.

Overall, the five tools in this category provide robust outputs on embodied carbon
emissions for a proposed project. ‘OneClick LCA’ and ‘EC3’ have obvious limitations as
they fail to provide a complete picture of a landscape project's carbon impact by not
assessing planting. For a broader evaluation, tools like 'Elemental’ or 'Pathfinder' offer
additional insights by assessing carbon impact within a wider site or system context.
These tools go further by quantifying landscape as a natural-cultural system, using metrics
beyond carbon to measure relative value, including factors familiar to landscape designers
such as community engagement, biodiversity, health, wellbeing, and social interaction.

Focus on greening elements

These tools, which comprise 'i-Tree Eco''®, 'UK Woodland Carbon Code (WCC) Carbon
Calculator''’, 'IGNITION Green Roof Benefits Calculator''® and 'Nature Insight''°,
focus on greening elements only and provide biophysical measures of carbon impact,
largely related to carbon uptake contribution. However, they can include some
measurement of the embodied carbon impact of installation and management (e.g. 'WCC
Carbon Calculation").

All these tools, except 'Nature Insight', are free at point of use; three of the four tools, are
suitable for UK projects, with just 'i-Tree Eco' being suited to several other countries as
well (having been developed in the USA).

All four tools in this category measure the predicted carbon sequestration of planting (e.g.
in kgCO2elyr). This assessment can be used to report on the contribution of baseline and /
or proposed planting, and the improvements in carbon uptake from enhanced or created
habitats. This, in turn, demonstrates how landscape projects contribute to carbon
emissions reduction and climate change mitigation. The 'i-Tree Eco' tool, for example,
assesses only the tree stock of a project, providing biophysical outputs on the carbon
storage and sequestration predicted from each species group, each individual tree or the
whole assemblage on site.

Both 'i-Tree Eco' and the 'IGNITION Green Roof Benefits Calculator' also provide a holistic
assessment with outputs on predicted multiple benefits derived from the specific greening
that is being assessed. The 'IGNITION Green Roof Benefits Calculator' provides a high-

16 j_Tree Eco - A model that uses tree data to estimate ecosystem services of the urban or rural forest:
https://www.itreetools.org/tools/i-tree-eco/i-tree-eco-overview

Y7 Woodland Carbon Code (WCC) Carbon Calculation Spreadsheet - prediction of carbon loss and sequestration for a
woodland project: https://www.woodlandcarboncode.org.uk/standard-and-quidance/3-carbon-sequestration/3-3-
project-carbon-sequestration

18 The IGNITION project Green Roof Benefits Calculator - potential benefits and costs of installing green roofs:
http://ignitiongreenroofbenefitscalculator.greatermanchester-ca.qov.uk/inputPage.cshtml

19 Nature Insight - Tool that identifies opportunities for NbS: https://www.arup.com/services/digital-
solutions/natureinsight/
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level estimate of the potential benefits that a building owner, users and society as a whole
could gain from adding a green roof. These include improved air quality (measured in
nitrogen dioxide and particulate matter reduction), lower heat stress (roof surface
temperature), rainwater storage (% rainfall retained) and carbon sequestration, including
avoided emissions and carbon captured and stored (kg/COZ2e/yr). Data inputs for the
IGNITION tool are fairly limited and outputs are therefore extrapolated and / or obtained
from averages. This can make outputs less reliable.

'i-Tree Eco' measures the additional benefits derived from assessed tree stock including
carbon storage, water management, pollution removal, canopy coverage and oxygen
production. This has the benefit of providing detailed biophysical measures, which can be
used to report on and communicate co-benefits, and make a case for tree planting.
Equally, this tool allows for the detailed identification, comparison and evaluation of
options to optimise species selection based on specific site needs or project aims.

Holistic assessment is also provided by the 'Nature Insight' tool, which is the only one in
this category that enables the assessment of different habitat typologies. This tool focuses
on the feasibility of implementing 10 different nature-based solutions (NbS) to restore
natural functions in the landscape. The tool quantifies the benefits of implementing these
NbS by providing the potential increase in carbon sequestration, habitat creation and flood
storage capacity. It then assesses their feasibility by examining multiple ecosystem
services (flood, air quality, habitat, climate regulation, water quality) and wider
environmental and social concerns (health access, culture, aesthetic).

As with 'i-Tree Eco', 'IGNITION Green Roof Benefits Calculator' and the 'WCC Carbon
Calculator' there is no assessment of the embodied carbon impact of hard materials.
However, unlike the other three tools, which focus solely on soft landscape, the 'Nature
Insight' tool also considers the hard elements used in the installation of the nature-based
solutions that it assesses.

The 'WCC Carbon Calculator' is unique in this category as it focuses only on the carbon
impact of assessed greening. It provides the predicted net carbon sequestration of a
woodland creation project, alongside emissions from its establishment, but offers no
assessment of co-benefits. This tool provides reliable and robust quantitative outputs,
specifically offering claimable sequestration per hectare in tCO2e/ha, which can be used to
generate tradeable carbon credits. It accounts for both carbon loss (from creation, soil
disturbance, and tree removal) and sequestration. However, its application is limited as it
deals solely with woodland creation and carbon.

Holistic assessment of ecosystem services

These tools offer a holistic assessment of ecosystem service provision, including carbon
impact via landscape, green infrastructure and habitat provision.

As discussed above, the tools offering holistic assessment outputs are found in two main
groups. In the set of tools focused solely on specific greening features or NbS, the holistic
assessors include 'i-Tree Eco,' 'Nature Insight,' and the 'IGNITION Green Roof Benefits
Calculator.' Additionally, among the Whole Life Cycle Assessment tools—which primarily
focus on the carbon impacts of materials—both 'Pathfinder' and 'Elemental’ also provide
holistic assessment outputs.

The remaining tools in this review, which provide holistic landscape assessment, include
two which have been designed specifically to assess and measure ecosystem service
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provision. These are the 'Environmental Benefits from Nature (EBN) tool?° and the 'Nature
Assessment Tool for Urban and Rural Environments (NATURE)?".

The 'EBN tool' uses a habitat-based approach to assess the direct impact of land use
change across 18 ecosystem services, specifically enabling the scoring of wider benefits
from Biodiversity Net Gain (BNG). This provides a means of considering and assessing
the wider Natural Capital benefits delivered by BNG, such as flood protection, recreation
and improved water, air quality and carbon storage.

The tool uses arrows to indicate the direction and magnitude of change in the total score
for each of the 18 ecosystem services at three points in time: 1, 10 and 30 years after the
development or intervention, when compared with the baseline. The tool clearly indicates
which ecosystem services are estimated to show gains and which incur net losses. Where
losses are identified, the user can experiment with altering the type, condition, or spatial
location of proposed habitats to see if the score can be improved.

One clear limitation of the 'EBN tool' is that there are no biophysical measurements as part
of the output, only proxy scores to indicate increases or decreases in the provision of
ecosystem services as a result of a change in land use, habitat or landscape creation.
Carbon is only one of the many ecosystem services that are measured as part of this
holistic tool. There is no carbon footprint output for the project or measurement of progress
towards net zero. Hard landscape or building materials are not assessed, with data
entered solely on the habitats on site.

The 'EBN Tool' is designed to indicate broad changes in a wide range of ecosystem
services. Overall, the results reveal synergies and trade-offs between different ecosystem
services. For example, planting new woodland on amenity grassland could provide
multiple benefits for carbon storage, flood protection, cooling and shading, and interaction
with nature but result in a loss in recreational use. The 'EBN tool' makes these synergies
and trade-offs explicit, so that designers and local stakeholders can consider their priorities
and make decisions accordingly.

The tool considers site context, climatic, population, soil and other environmental factors
and uses multiple extra data sources - including government and local authority data and
maps - to inform the assessment of ecosystem service provision. The tool is also linked to
the Statutory Biodiversity Metric (SBM). Therefore, it is valuable in providing a consistent
measure of habitat enhancement, creation and biodiversity net gain as a basis for
ecosystem service provision.

The 'NATURE tool' is similar in scope to 'EBN'. Using baseline and post-development
habitat data and accessibility information, the tool assesses the natural capital impacts of
habitat or landscape provision, including physical and mental health benefits. Impact is
assessed for up to 17 different ecosystem services, relevant to urban environments. These
cover 'Cultural and Health' services, 'Regulating and Supporting' services and
'Provisioning' services, including: Recreation; Education and Knowledge; Interaction with
Nature; Sense of Place; Air Quality Regulation; Carbon Storage; and Cooling and
Shading.

Both the 'EBN’ and 'NATURE’ tools give a holistic picture of the impact of landscape
proposals on ecosystem service provision, including carbon uptake, which aid decision-

20 The Environmental Benefits from Nature (EBN) Tool:
https://publications.naturalengland.orqg.uk/publication/6414097026646016
21 Ngture Assessment Tool for Urban and Rural Environments (NATURE) tool: https://nature-tool.com/
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making and demonstrate wider environmental benefits. Unlike the 'EBN tool', 'NATURFE’
provides an overall project score (a natural capital performance change score), which can
be used to compare projects or demonstrate overall quantitative improvement in service
provision versus baseline conditions.

The 'NATURE tool' provides an additional and useful output by showing the baseline and
changes in carbon stocks within vegetation and soils. This data is expressed both in
tonnes of carbon dioxide equivalent (tCO2e) and in monetary terms. This allows a
landscape project’s contribution to carbon storage to be expressed in real biophysical
terms.

Neither 'EBN' nor the 'NATURE' tool assess the embodied carbon of materials. Their focus
is on habitat change i.e. soft landscape elements.

Conclusions

Landscape architects play a vital role in delivering climate resilient, adaptive and habitable
places.

The interactions between landscape design, delivery and maintenance, and carbon
emission and sequestration are under-explored. Through the application of landscape
carbon tools, industry can better predict, assess and 'design-in' outcomes for carbon.

Multiple tools are available for assessing carbon and landscape impacts. Landscape
practitioners can use the new LI Landscape Carbon Tool Database to search for, filter, and
compare appropriate tools for their specific projects. This resource empowers landscape
architects to:

1. Measure the whole life carbon impact of hard and / or soft materials.
2. Calculate the real-life biophysical measurement of carbon sequestration.

3. Undertake a more holistic assessment of proposals to deliver carbon uptake
alongside several other ecosystem service benefits.

Tool selection is based on a variety of factors, including stage applicability, data
availability, time intensity, and specific project priorities. These priorities might range from
achieving net embodied carbon reductions and meeting sustainability goals to addressing
health and wellbeing aspirations, improving ecosystem services or climate resilience, or
satisfying stakeholder reporting and communication needs.

Different tools can be combined today, depending on the aim of each project or design
stage - from feasibility to detailed design, construction, and operation. Tools allow the
investigation, testing, and assessment of various proposed scenarios using biophysical
outputs, holistic assessment, or more granular material information. However, practitioners
should be aware that nuances in tool scopes and methods of assessing / presenting
carbon data may affect like-for-like comparisons. The ultimate choice of tool(s) is
dependent on the specific priorities of the landscape project in question. Future
developments may produce single tools that account for the full array of direct and indirect
impacts needed for a comprehensive net carbon result on a project.

By using tools across a project's life cycle, landscape practitioners can gain valuable
insights into how to reduce carbon impact and maximise carbon benefits. This combined
approach, when paired with professional knowledge and other measures of ecosystem
service provision, greatly aids in effective climate decision-making.
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