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EPILOGUE

Susanna Lehvévirta', Marja Helena Mesiméki'

" UNIVERSITY OF HELSINKI ‘UH’

How can we make our dreams come

true? This is an important question as the
decisions we make today construct the
reality of tomorrow. Thus, decisions should
be based on evidence about possible
futures, and acquiring such knowledge likely
requires multiple approaches. One approach
is to investigate possible futures through
the needs of the users of NBS, which is a
fruitful approach as it provides information
on the potential roles NBS could play in
people’s lives, i.e. the services and solutions
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that are desirable. Studying people’s dreams
can give a rich and lively insight into the
potential of NBS especially when there is

a need to explore such NBS that do not

yet exist, or when vulnerable groups (e.g.
children or the elderly) are concerned, or in
general for the purpose of innovation.

To offer some inspiration and food for
thought, in the text below we refer to data
that was collected using the method of
empathy-based stories (MEBS), regarding



people’s dreams about their future living
environments in greener cities in different
projects, collected from children, those in
need of supported living, or the “ordinary”
adult urbanites (for the MEBS, see e.q.
Mesimaki et al., 2017).

“It is beautiful there with more forests
to play in, more animals, more nature,
more trees and less streets. There are
more leaves to play with in fall. There
would be more forest than nowadays.
| love green spaces because one can
play there. There are more bushes to
build huts and fallen trees to climb
on. One can find interesting fungi and
birds in the forest. On the trees one
can find more for hiding or bushes so
it looks beautiful. It is fun to play in
the forest with my friends. Sometimes
one can find water with fish and other

“@

animals.

“To get into the forest | walk out
of our front door. | want to be in
the forest because the air is good.
| go for a walk with mom, dad and
-sister-.”

“Me and my friend did horseback
riding through the forest. Then we
sat down on a bench. It was very
peaceful and the birds were chirping,
the sun was shining and we had a
wonderful day. We rode back. It was
the best day | ever had. | wanted to
go there because it was very peaceful
and cars couldn’t be heard and

“

industry couldn’t be seen.
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“I wish there would indeed be green
bus stops in the future. | imagine
sitting in a bus on my way downtown.
Along the way, | see a variety of green
bus stops. In one of them, there is

a birch forest painted on its walls.

It makes me think of the coming
summer. The second would be painted
or photographed moss, in the third, a
variety of dwarf shrubs... | am thinking
of my grandchildren with whom | stand
at the stop waiting for a bus. Time
would pass comfortably when we look
at the pictures and | would tell them
about nature. The stops will give the
busy people a tranquil moment and
take their thoughts into the fascinating
world of nature. There could be some
light vegetation on the roofs of the
stops. Would it be possible to have
real evergreen plants next to stops??

... [Closer to the sea], one could see
seaside and archipelago plants with
twisted dwarf pines and lovely flowers
at the stops. Every stop would tell its
own story about the diverse wonderful
nature of [our country]. | believe that a
beautiful stop will tell the passengers
a lot about the people in the area, and
their appreciation. A beautiful green
stop creates pleasure and would make
at least me smile.”

“I scuttle in torrential rain to find shelter
at the bus stop. Funny how there is no
sound of the loud patter under the bus
stop roof as the vegetation takes in
the droplets. | have a funny feeling: I'm
like a troll under the tussock. | would
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not be surprised at all, if a forest goblin
crawled in under this same tussock. The
rain stops while I’'m waiting for the bus,
and | move from underneath the roof,
standing now next to the stop. | think
how much fun it would be to climb

on top of the bus stop and ponder
the damage to the green roofs of the

This kind of data can be very rich

and analysed in-depth from different
viewpoints and for different applied
purposes, and the stories show the
values and aspirations of the actual
users. Such future-oriented imagining
techniques allow for the freedom of
mind, which in turn allows exploration
of possible futures and internal values

stops when the unruly city dwellers that may not be revealed through more

can’t resist climbing on top of these defined survey and interview techniques.

gigantic boulders of the urban jungle? In a ThinkNature survey (Bernardi et al.,

Perhaps after all, I'm in the minority
with my thoughts... The roof is not quite
unpopulated though, but a bird or two
or more fly to it from time to time. |
would love to see on top of the roof
better. What's growing up there and
what does it look like?”

2019), we used a combination of fixed/
closed survey questions with open

future-oriented questions, and present
below some of the ideas revealed by the
open-ended questions.

Illustration: ©Luc Schuiten

Ideally, future landscapes and NBS therein
provide access to people independent of
their capacities to get to nature, and every
new spatial or architectural plan includes
accessible NBS. Children, the elderly, and
disabled, as well as people with different
cultural backgrounds will be able to safely
enjoy the opportunities for recreation,
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recovery, inspiration, joy, play, and
aesthetic delight (Bengtsson & Carlsson,
2013; Jansson et al.,, 2016; Laaksoharju &
Rappe, 2017; Rappe et al., 2006).

The current situation is blatantly sub-
optimal: a resident in an assisted living
unit reveals her feelings in an interview:



“I've pretty much given up hope
already, as I’'m here. I've probably
given up hope so much, you see,
that | do not even think about
[something one could have or do
outside]. (..) | just live day by day
like this (--) | have probably put
that part of my mind away. That |
don’t even care to think about it [to
be able to get out alone]...”

Emerging NBS provide hope and
happiness, as described by a resident in a
new block of flats with green roofs, green
facades, and a kitchen garden:

“l turn my face towards the sea,

| breathe, | feel. Suddenly | hear
nature, smell scent of plants. /

calm down immediately. | cease

the moment. | am grateful for my
mere existence. It is wonderful to be
alive. Again today | thank my luck
for that | may live here. Even now,

it feels like a dream, a daydream, a
lottery win. | have been looking for
a home for so long, to home, always
moving forward, without finding. /
get grounded, though my feet don't
touch the ground. Even before /
knew it, | was missing. Only when

[ came here | knew, I'm at home.”
(MEBS, unpublished data).

A liveable - safe, walkable, green,
experientially diverse - landscape
could be designed as a multifunctional
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recreational area with an entire system of
NBS, comprising other ecosystem services
with aesthetically pleasing and inspiring
views to NBS through windows, immediate
access to nature from the doorstep, and
extensive green networks through which
one can move on foot, bike, or other soft
mobility. Spatial planning and digital apps
make it easy to optimise soft mobility
routes via green spaces and NBS (cf.
Korpilo et al., 2017; 2018). For example,

in cities, connectivity across blocks high
up, from a vegetated rooftop to another,
could provide new kinds of “highways”

for walking and social networking, and

a totally new layer in the urban matrix.
Urban gardening and harvesting would
provide opportunities for recreation in a
variety of spaces from private (e.g. rooftop
gardens on private buildings) to public
(e.g. edible forests in public space).

While above we present dreams purely
from the user’s perspective, the actual
functionality of the landscapes and NBS
therein is realised through the plants,
animals, fungi, and microbiota that keep
the ecosystems functional. Thus, it is
necessary to consider the living nature
in the landscape and the capacity of
NBS to support biodiversity. The on-
going mass extinction of species and
populations globally (Ceballos et al.,
2015; 2017) calls for immediate action!
Ideally, in all upcoming landscape
plans, NBS provide abundant habitat
for declining species and populations.
Plantings based on indigenous species,
and explicitly focusing on species that are
in decline, will mimic key characteristics
of natural habitats using a biotope
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template approach (cf. Nagase & Tashiro-
Ishii, 2018). Ignatieva & Hedblom (2018)
and Yang et al. (2019) provide ample
inspiration on how lawns can be turned
into meadows that are rich in species and
simultaneously require a lower input of
natural and economic resources. Ideally,
recreational forests and parks also
provide opportunities to host a range of
species that live on decaying wood that
is scarce in commercial forests (Hauru

et al., 2014; Horak, 2017; Reise et al,,
2019). Furthermore, taking indigenous
plant species to production could lead

to new livelihoods (cf. Maloupa et al.,
2008). The immediate need for action
means that research collaboration
between practitioners and academics
concerning the capacity of innovative
NBS for supporting biodiversity is in

high demand (Gaston et al.,, 2005; Horak,
2017). We envision authorities everywhere
supporting local innovation by demanding
such collaboration.

When realising the dreams above,
sustainability in future landscapes is the
most important aspect of NBS, as they
are meant to provide a variety of positive
effects and minimal negative impacts (see
also Chapter 3). In the ThinkNature survey
(Bernardi et al., 2019), people envisioned
a variety of future NBS, and several ways
to realise them:

“EU should consciously and
comprehensively promote
sustainable green roof and facade
solutions, and NBS in general, based
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on local recycled materials and
plants, and seriously including the
users in the design”. [Answer to an
open question]

For example, restored streams and
wetlands, as well as reforestation, green
roofs, and roof gardens were seen as
essential parts of future landscapes.
According to the conclusions of the
survey, ideally, explicit policies for
sustainable NBS and market drivers at EU,
national, and municipal levels set strong
standards that ensure sustainability of

all NBS. Spatial planning policies, via
master plans, can efficiently support

NBS propagation. Ideally, there would
also be standards for self-sufficiency of
neighbourhoods in water management and
thus also enough space for drainage and
water storage. In addition to innovative
new kinds of NBS, restoration of degraded
ecosystems plays an important role in
climate change adaptation-mitigation and
risk management in future landscapes. In
the ideal future scenario, coastal zones
will be naturally restored to buffer against
flooding due to storms and tsunamis,
reforestation of mountainous areas

will be accelerated to avoid landslides
and flooding due to cloudbursts, and
agroforestry will increase food and
income security. The strongest effort is
put into decreasing and stabilising the
CO? levels in the atmosphere as soon as
possible, yet a rich variety of different
NBS at the landscape level will be used

to comprehensively prepare for climate
change adaptation and mitigation.



Spreading knowledge is essential for
guiding societies towards sustainable
solutions instead of unsustainable ones.
Education about climate change, NBS, and
sustainability plays an important role in the
transition towards sustainable communities.
New subjects that explicitly focus on these
topics and provide the learners with skills
for systemic thinking should be included in
education curricula at all levels. There are
compelling arguments that we need to
widely revise learning and education policies
and practices to achieve sustainability
transformation (Arya & Maul, 2016; Bostrém
et al.,, 2018; Perkins et al., 2018).
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Critical thinking, global
perspectives, dialogic

methods, inter- and trans-
disciplinary approaches are
needed to support effective
and transformative learning and
comprehensive understanding
about possible futures.
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ANNEX 1: NBS

Annexes

CLASSIFICATION SCHEME

Type 1 - Better use of protected/
natural ecosystems - No or minimal
intervention in ecosystems, with

the objectives of maintaining or
improving the delivery of a range of
ES both inside and outside of these
preserved ecosystems

Protection and conservation strategies in

terrestrial (e.g. Natura2000), marine (e.g.

MPA), and coastal areas (e.g. mangroves)

ecosystems

e Limit or prevent specific uses and
practices

e Ensure continuity with ecological network

* Protect forests from clearing and
degradation from logging, fire, and
unsustainable levels of non-timber
resource extraction

* Maintain and enhance natural wetlands

e Protect remaining intertidal mudes,
saltmarshes and mangrove communities,
seagrass beds, and vegetated dunes from
further degradation, fragmentation, and
loss.

* Natural Protected Area network structure

e Mangrove forests protected area
MPA network structure
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Type 2 - NBS for sustainability
and multifunctionality of managed
ecosystems - Definition and
implementation of management
approaches that develop sustainable
and multifunctional ecosystems and
landscapes (extensively or intensively
managed), which improves the
delivery of selected ES compared to
what would be obtained with a more
conventional intervention

Agricultural landscape management

* Agro-ecological practices

* Use grazing management and
animal impact as farm and ecosystem
development tools

* Change crop rotations

* Soil improvement and conservation
measures

* Increase soil water holding capacity and
infiltration rates

» Agro-ecological network structure

*Mulching

* Incorporating manure, compost, biosolids,
or incorporating crop residues to enhance
carbon storage

* Integrate biochar into agricultural soils



¢ Enrichment planting in degraded and
regenerating forests

* Forest patches

¢ Hedge and planted fence

e Flower strips

*Cover crops

* Wind breaks

e Deep-rooted plants and minimum or
conservation tillage

¢ Agroforestry

Coastal landscape management

¢ Encourage development of early
successional sand dune habitats (dry
dunes and wet slacks) where carbon
sequestration rates are high.

* Enhance or facilitate habitat expansion,
including the facilitated range expansion
of mangroves, as warming conditions and
changes in storm occurrence permit.

* Integrated coastal zone management

Extensive urban green space management

* Ensure continuity with ecological network

¢ Planning tools to control urban expansion

e Historical urban green network structure

* Choices of plants

e Heritage park

e Urban natural protected areas

* Introduced vs. local plants

* Vegetation diversification

e Green corridors and belts

e Planning tools for biodiversity, green
infrastructure, and ecosystem services

e Tools to engage citizens

 Mapping green features

Monitoring

* Assessment of NBS benefits

e Ecosystem services valuation methods
* Bio-indicators
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Type 3 - Design and management
of new ecosystems - Managing
ecosystems in very intrusive ways
or even creating new ecosystems
(e.q., artificial ecosystems with new
assemblages of organisms for green
roofs and walls to mitigate city
warming and clean polluted air).

Intensive urban green space management

¢ Integrated pest management

¢ Integrated weed management

e Integrated and ecological management -
spatial aspects

eIntegrated and ecological management -
time and frequency aspects

¢ Create and preserve habitats and
shelters for biodiversity

¢ Choices of plants

e Large urban park

» Pocket garden/park

e Community garden

« Green cemetery

* Hedge and planted fence

e Private garden

* Urban forest

* Flower field

e Street trees

¢ Intensive green roof

* Semi-intensive green roof

* Extensive green roof

* Roof Pond

e Climber green wall

* Green wall system

¢ Planter green wall

* Vegetable garden

* Urban orchards

e Urban vineyards

* Meadow
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* Urban farm

e Introduced vs. local plants
* Vegetation diversification

* Plant and bio-filter features
* Moss green roofs

* Urban network structures

Urban planning strategies

* Direct human intervention

* Use of fauna

* Account for distribution of public green
spaces through the city

* Planning tools for climate change
adaptation/mitigation and ecosystem
services

* Mapping of urban green connectivity
and biodiversity

Urban water management

* Develop urban blue infrastructure

e Streams, including re-meandering, re-
opening Blue corridors

e Sustainable Urban Drainage Systems

* Integrated water management

Ecological restoration of degraded

terrestrial ecosystems

* Quarry restoration

* Phytoremediation

* Systems for erosion control

e Soil and slope revegetation

e Strong slope revegetation

* Replace hard engineered river
stabilisation with softer alternatives
(e.g. willow-based)

* Plant trees/ hedges/perennial grass
strips to intercept surface run-off

» Use of pre-existing vegetation
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Restoration and creation of semi-natural
water bodies and hydrographic networks

Restore wetlands in areas of
groundwater recharge

Reconnect rivers with floodplains to
enhance natural water storage
Re-vegetation of riverbanks
Re-meander rivers (where they have
been artificially straightened) to help
reduce speed and height of flood peaks
Restore grassland/low input arable in
drinking water catchments

Use engineered reedbeds/wetlands for
tertiary treatment of effluent

Target ponds/wetland creation to trap
sediment/pollution runoff in farmed
landscape

Constructed wetlands and built
structures for water management
Rivers or streams, including re-
meandering, re-opening Blue corridors
Floodplain restoration and management
Reshape river and riverbanks in urban areas

Ecological restoration of degraded

coastal and marine ecosystems

Create new intertidal habitat through
afforestation, or planting of saltmarsh or
seagrass at appropriate elevations in the
tidal frame

Restore micro-topography, creek
networks, sediment inputs, and nutrient
exchange in abandoned aquaculture
ponds.

Re-establish and restore previous
intertidal habitat by de-poldering or
coastal realignment

Ecological restoration of degraded
coastal and marine ecosystems

Coastal sand engine

Dune replenishment



nnnnnnn

ANNEX 2: NBS APPROACHES,
CHALLENGES, AND ECOSYSTEM
SERVICES PER TYPE
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Type 1: Better use of protected/natural ecosystems Sustainable agriculture/agro-forestry/aquaculture

Limit or prevent
specific uses and X X
practices

Protect forests
from clearing and
degradation from
logging, fire, and
unsustainable
levels of non-
timber resource
extraction

Maintain and
enhance natural X X X
wetlands

Protect remaining
intertidal muds,
saltmarshes

and mangrove
communities,
seagrass beds, X X
and vegetated
dunes from further
degradation,
fragmentation,
and loss.

Protection and conservation strategies

MPA network
structure
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forestry/aquaculture
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Type 2: NBS for sustainability and multifunctionality of managed ecosystems

Agro-ecological
practices

Use grazing

management and

animal impact as X
farm and ecosystem

development tools

Change crop

] X
rotations
Soil improvement
and conservation X

measures

Increase soil water
holding capacity and X X X X
infiltration rates

Incorporating
manure, compost,
biosolids, or
incorporating crop
residues to enhance
carbon storage

Agricultural landscape management

Enrichment planting
in degraded and X X
regenerating forests

Forest patches X X

Deep-rooted plants
and minimum or X
conservation tillage

Agroforestry X
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Ecological restoration

Infrastructure related

approaches

Natural resources

management
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NBS TYPES

Climate adaptation

approaches

Community based

adaptation

Ecosystem based

adaptation

Ecosystem based
management

NBS APPROACH

Type 2: NBS for sustainability and multifunctionality of managed ecosystems

Coastal landscape
management

Extensive urban green space management

Monitoring

Integrated coastal
zone management

Ensure continuity
with ecological
network

Planning tools
to control urban
expansion

Planning tools for

biodiversity, green
infrastructure, and
ecosystem services

Heritage park

Green belt

Tools to engage
citizens

Assessment of NBS
benefits

Ecosystem services
valuation methods

Bio-indicators
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NBS APPROACH
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Integrated and ecological
management - spatial X X X X X X X X X
aspects

Create and preserve habitats

and shelters for biodiversity X X

Choices of plants X X X

Large urban park X X X X X X X X X
Pocket garden/park X X X

Community garden X X X X X

Private garden X X

Urban forest X X

Street trees X X X

Intensive green roof/
Semi-intensive green roof/ X X X X
Extensive green roof

Climber green wall X X
Green wall system X X X
Planter green wall X X
Vegetable garden X X X

Urban orchards

Urban network structures X X X
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Climate adaptation

approaches
Community based

adaptation
Ecosystem based

adaptation

Use of fauna X

Account for
distribution of public
green spaces through
the city

x
x
x

Mapping of urban
green connectivity X X X
and biodiversity

Develop urban blue

infrastructure 8 i X
Susfcalnable Urban X X X
Drainage Systems

Integrated water X

management

Systems for erosion

control

Use of pre-existing X X

vegetation
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Re-meander rivers
(where they have
been artificially
straightened) to help
reduce speed and
height of flood peaks

Use engineered
reedbeds/wetlands
for tertiary treatment
of effluent

Constructed
wetlands and built
structures for water
management

Rivers or streams,

including re-

meandering, re- X X X X X
opening Blue

corridors

Re-establish and

restore previous

intertidal habitat X X X X X X X
by de-poldering or

coastal realignment
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ANNEX 3: KEY ELEMENTS FOR SUCCESSFUL PRACTICES

KEY ELEMENTS AND DRIVERS FOR SUCCESSFUL PRACTICES

Co-define primary goals
and priorities, weighting
the input from all

Evaluate anticipated
benefits, co-benefits and
trade-offs to make

affected parties informed decisions

Enable multi- and
transdisciplinary knowledge
exchange and co-design for a
mutual understanding of the
available alternatives, their

Promote design and testing
of applied technologies in
NBS, through innovative
collaboration with engineers,
scientists and academics

Chose technical products

that are ready to use and
easy to be install to reduce
the cost of NBS and
promote further adoption.

Consider the optimisation Reach concensus, costs and their impacts regarding novel technologies

of various benefits reconciling conflicting

simultaneously, taking goals and interests Digitisation or smart

into account the

technologies support

implementation context Prepare to cope with Provide technical support for Use Cultural Heritage as a cost-efficiency as these can

source of inspiration for
renaturing Cities through the
use of historical technologies

complexity and ambiguity the construction and reduce maintenance costs,
of the addressed

challenges

implementation of NBS e.g. via automated irrigation

systems

NBS design and implementation to include multiple goals whose effectiveness can be measured

Provide appropriate training regarding emerging techniques to planners, developers, and construction professionals

CONCEPTION
EVALUATION

IMPLEMENTATION

PLANNING

Facilitate the
exchange process

Work with citizens Engage with

networks that have

Even across scales, stakeholder involvement

enables knowledge exchange and co-creation on the design and

management of to engage all into created or have

temporary uses of a constructive acquired experience | Careful selection | Provide technical

vacant spaces dialogue implementing NBS of materials instructions with

Recruit local partners . .
(locally sourced, lists of suitable
reused, recycled,

with minimum

to ensure efficient
plants (organisms)

for the local

interaction with local

administration

Take into account insights Implement open space strategies that aim to increase accessibility eco footprint) conditions and

of all interested parties for citizens and ensure quality (e.g transform schoolyards into cool instructions for

early on to enable islands, open to the community) their maintenance

informed decisions,

optimise planning and Green roofs:

ensure general

Social and Economic Provide instructions on

sciences to facilitate - use soils derived from local area,

how to avoid invasive

acceptance and support - adopt a growing medium depth of min 10 cm,

species, and guidelines to

stakeholder - structure short mounds (height: 30 cm - width:

use invasive species

Ecological and other natural sciences to offer involvement and 3 m) as habitat of many living species, databases, such as

innovative NBS and also evaluate the outcomes evaluation of NBS - plant mixed types of native vegetation,

www.nobanis.org/
- involve authorities and experts in planning and

implementation stages, for extensive roofs
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IN THE IMPLEMENTATION AND UPSCALING OF NBS

IN THE IMPLEMENTATION AND UPSCALING OF

Technical knowledge from architects and

engineers to be interlinked with
knowledge on social and environmental
systems for optimum synergies

Use technology applications to inform
and increase public awareness
regarding challenges addressed and the
effectiveness of NBS (e.g. smartphone
software)

Quadrant analysis and time-lapse
photography are effective solutions for
ecosystem-based NBS monitoring

Pursue thorough formal assessment for
large scale NBS

Define appropriate criteria that will enable
measuring of the success towards the
pre-defined goals. Criteria should assess
the ecological, social, and economic
performance of the applied solutions

LCA, MIPS, or other overall system
cost-benefit and environmental evaluation
should be a basic requirement for all NBS
to ensure their overall sustainability

Ensure long term monitoring especially for
large scale NBS as there are long term

effects that need to be taken into account

NBS

Create a solid technical knowledge-base
through demonstration projects to support NBS
and also help in estimating costs of alternatives.

Handbooks for action containing: info on who
should be involved, financing opportunities,
instructions for applying resources and
evaluation of outcomes.

Implement formal assessment of technical
performance alongside life-cycle cost
(installation, running and maintenance costs) to
showcase the effectiveness of NBS

"The knowledge and
experience derived
from planning,
implementation, and
impact assessment
stages of various NBS
case studies is a
valuable resource for
future relevant
initiatives”

KNOWLEDGE BASE

Key actors for the upscaling of NBS: municipali-
ties, state authorities, research organisations,
NGO, EU

Support NBS innovators at EU, national,
regional, and local levels to overcome technical
barriers

Effectively disseminate knowledge of existing
technical solutions e.g in exhibitions,
conferences, and other events

Establish a common protocol for design,
implementation, and maintenance of NBS for
academia, business, and NGO

Integrate follow-up monitoring in the
organisational culture of financing bodies

Information on unsuccessful projects is equally
useful in terms of improving practice. Such
examples help address barriers and build
confidence among stakeholders

The lack of evidence
base and the
misperception of
benefits, technical
inadequacy, governance
barriers, economic
barriers, reduced
participation, and
awareness, are barriers
that impede the uptake
of NBS. These aspects,
once properly
addressed, can become
drivers that promote
wide adoption of NBS.
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