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I. MUSTBE PILOT AREAS

Pilot locations:

KEMPINTE,
FINLAND
/% KESKUSAUKIO,
PORTEN, 55 LINLAND
SWEDEN ﬁ e V||M.S.|,
BROBERG, ESTONIA
ESTONIA
Sl
= LATVIA,
& RIGA

Viimsi,
Estonia

Tallinn,
Estonia

Porten,
Sweden

Broberg,
Sweden

Keskusaukio,
Finland

Kempinte,
Finland

Riga, Latvia

Pond and rain garden with small park.

Water flow regulation and sediment ponds with small park.

Sediment and stormwater retention pond.

Sediment and stormwater retention pond with park.

Stormwater tree-solution in parking lot and also permeable
pavement.

Stormwater treatment and retention pond-ditch system with
small park.

Sediment pond and treatment wetland with park area.



II. WORKFLOW OF THE TECHNICAL PROJECT

NBS baseline & target

-

Pilot area location
characteristics

+

Co-creation:
municipality,
university.

Preliminary design

Analysis &
discussion:

municipality,
university.

Preliminary design +
Technical description

TECHNICAL PROJECT PROCESSES

|

Design procurement

Municipality.

|

Main design & construction budegt

Co-creation:
municipality,
university,
designer.

|

Construction procurement

Municipality.

I

Co-creation:
municipality,
university,
designer,
builder.

Technical design &
solution establishment

|

Final solution of the technical design &

Co-creation:
municipality,
university,
designer,
builder.

completed construction.
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III. WORKFLOW UP TO THE COMPLIATION OF THE MAIN & TECHNICAL PROJECT

DESCRIPTION OF METHODOLOGY

| Step Engage municipality and stakeholders to discover challenges,
Co-creation goals, and actor needs values to get the right NBS solution.
|
Ll
Il Ste Engage municipalities and specialists in the field to determine the
MDP!E,S main multi-objective perfarmance indicators (MOPI) on which the
NBS solution will be designed.
|
¥
Prlqlelrirsntiﬁg In collaboration with specialists and with the municipality, come up
design v with a preliminary design solution based on MOPIs.
MLYtigi?ﬁgn- Carry out the multi-benefit impact analysis based on the MOPl-s

sional analysis determined in |l Step.

L4

Co:tﬁr?eﬁi Check the financial viability of the solution based on a cost-benefit
analysis analysis of the benefit parameters.
|
Pwr Step Review the cost-benefit analysis with the municipality and correct
&Z;T'::T" the preliminary solution. Prepare technical description for the
techgical corrected draft solution in order to proceed with the construction
description procurement.
|
¥
VII Ste In collaboration, the specialist, municipality, and designer will
Main desli:gn determine the best possible construction solution, taking into

account the project's goals and budget.

WORKFLOW
—— KPI 1
— MOPI e KPI 2
— KPI n

W universitat
B INNSDIUCK 139 Limon Crainage Madsiting Canterance, innalinack {Aissiria], Setembas 303

Staged implementation prioritization system for maximizing NBS
benefits

Kerta KGiv 7, var Annus %, Nils Kandler |, Murel Truu 2, Kotrin Kour *

af a afc g ond

“c: i har email: kerta, 3

Totfinn, £stonia

MUSTBE KPI's

X PN Co-funded by
HmiLteIrrey the European Union

Central Baltic Programme

MUSTBE

Primary benefit

¥ Flood risk

Environmental
protection

Co-Benefit

M Flood risk

M Biodiversity & green space
provision

® public health and well-being

m Safety of operations

® Urban heat

Environmental protection

H Social use & cohesion



III. WORKFLOW UP TO THE COMPLIATION OF THE MAIN & TECHNICAL PROJECT

| Step
Co-creation

e ——— lil Step
Preliminary
- design

:

IV Step
Multidimen-
sional analysis

!

V Step
Cost-benefit
analysis

:

VI Step
Preliminary
e design +

technical
description

:

VIl Step
Main design

DESCRIPTION OF METHODOLOGY

Engage municipality and stakeholders to discover challenges,
goals, and actor needs values to get the right NBS solution.

Engage municipalities and specialists in the field to determine the
main multi-objective performance indicators (MOPI) on which the
NBS solution will be designed.

In collaboration with specialists and with the municipality, come up
with a preliminary design solution based on MOPIs.

Carry out the multi-benefit impact analysis based on the MOPIl-s
determined in |l Step.

Check the financial viability of the solution based on a cost-benefit
analysis of the benefit parameters.

Review the cost-benefit analysis with the municipality and correct
the preliminary solution. Prepare technical description for the
corrected draft solution in order to proceed with the construction
procurement.

In collaboration, the specialist, municipality, and designer will
determine the best possible construction solution, taking into
account the project’'s goals and budget.

-

VIl Step
MOPI vs Main
design analysis

IX Step
NBS changes
and impact
over the
lifespan

X Step
Technical
design &

construction
implementation

L 4

XI Step
Operation

maintenance

PROJEKTL

(1km2).
Est 97

047 ha

NBS AREA

VEE ELEMENDI) JA
VEEBUETEEMT)

FLOODING REDUCTION

Impact value 1.62 Impact value 0.58

AHENDUS -

SWECD Pr

| ETAPP PROJEKTLAHENDLY

=
e




IV. METHODOLOGY FOR ASSESSING THE BENEFIST OF THE NBS

MOPI - case study

Existing situation

NBS AREA
0.47 ha

FLOODING RECUCTION
Impact value 1.62

NBS project and KPI's functionality location

WATER QUALITY IMPROVEMENT
Impact value 0.58

et

1

VIIMS! - Pond and rain garden with
small park. Population density 306.4 {1 km2).
Scale M 1:250, Coordinate system: L-Est 97

-

BT

—
o —

| mm|

COOLING EFFECT
Impact value 0.51

WELL-BEING IMPACT
Impact value 0.54

Land distribution

Grid 10x10 m based on
National grid system.

KPI 1

Flood reduction
SWMM modelling

KPI 2

Water quality
improvement

KPI 3

Urban heat reduction
Using reduction rates

KPPl 4

Public health and well-

being

Calculated based on the
NBS solution design and
purification ratio by
comparing the measured
of total suspended solids
(TSS) concentration prior
the intervention to the
expected TSS value after
the NBS implementation

based on the land use

type

Calculated based on the
changes of land use type
according to intendents
of human use



IV. METHODOLOGY FOR ASSESSING THE BENEFIST OF THE NBS

MULTIFUNCTIONAL NBS
MOPI (KPI1+KPI2+...+KPIn) NBS LAND MOPI IMPACT AREA RESULTS
Flood risk reducti
eREnIECTERUERon 1. Impact assessment - The
Biodiversity & green space provision analysis allows calculation of the
. . estimated impact of multifunctional
Public health & well-being NBS X m? benefits.
Safety of operations Urban
Urban heat reduction land 2. Cost-effectiveness evaluation -

The results make it possible to
assess the cost-effectiveness of the
proposed solution.

Environmental protection (air & water quality) -
Material efficiency / /

GHG emissions
Social use & cohesion

3. Decision-making tool for
municipalities - Municipalities can
use the cost-effectiveness resuits to
determine if the solution is
economically viable for a specific
location.




IV. METHODOLOGY FOR ASSESSING THE BENEFIST OF THE NBS

MOPI
NBS project area KPI Example Location and functionality of KPI
Asl A-A [Tees secT
Co-funded by vy grenn) | § A L y i
Hiterrey the European Union [ W hed ey s
4 oragigteen) oreen-hie L2 Igraen-biuel | (gray/qreml
. I QA WITAT S
Central Baltic Programme KPI 1 = flood risk (Hgﬁﬂgﬁgtﬁzaggﬂgng B Ak > | 7
reduction : i R Al
extreme rain event) - e ] \ r
“er BRE SN
; o — W
A=t 3L Thed e
e L [
+ +
Permsatie
pavemernt \ DEtEntiGn p(]nd ——— .' " - BB langiudral seiton
KPI 2 = water (provides longer R ekl g - .. L, .0
~~Road venge quality residence time, which 5 —— e |
High landscaping s improvement SN S0 Rey won o . .o s \_“QE'C;“\“- SNy -
aore asfain P quality) VR it B ;__’-n. > -~ L — s /
Lo EBNSCAprg Aol [T I W :;. """" Higren
(grass} vedirneniaiion
———{hildren's + +
&g % [ |
-y "-:1;:“;“ fosd Trees and pond s — Volume 7, Issue 2 TICLE
P ~Benc . iy ' P . . .
/ : KPl3 = urban \bees provide shade and 1 December 2025 Methodology for multi-benefit analysis of nature-based
Bt tdnct together with pond they salitisne 8
o : \ \heandering R slow down evaporatin, -
‘f \Stream/ alich which cools the air) Kerta Kdiv; |. Annus; . Kandier; K. Kaur; K. Suits; M. Truu
ressrvoir) "W ater
pond whee ‘W) Check for updates
"l" + Elue-Green Systems (2025] 7 (2} 2B7-304.

htrp=y/doiorg/10. 6/bgs. 2025102  Article history >

Bench and access road = Views B POF  of Share v 2, Tools

KPI 4 = public

health and well-

being

{provide opportunities for
spending time in nature
and leisure tim, which
improves mental health)

ABSTRACT

!

All of this together can increase the monetary value of the existing property as well as the market value of neighboring properties.




V. MAIN CHALLENGES OF THE PILOT AREAS

- Catchment scale systematic planning of stormwater NBS
« Multidimensional approach => multi-objective stormwater
planning:
« Water quality
Water quantity
Limitations in public space
Transportation
Interest of developers (stakeholders)
Already functioning ecosystems (streams)

 Smartening NBS to reduce size & increase efficiency in removal
of nutrients and haz.substanses



VI. RESULTS OF THE PROCESS / PROCESS ANALYSIS
MULTIFUNCTIONAL ANALYSIS

OFlooding reduction

1.00

]

B0

Normalized benefit impact value
(=
P
=

OWater guality improvement O Cooling effect 0O Well-being impact

020
0.00 — —

Wiimsi Tallinn Porten Broberg Kempinte  Keskusaukio Riga
Estaniz Estania Sweden Sweden Finland Finland* Latvia
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VI. RESULTS OF THE PROCESS / PROCESS ANALYSIS

First

MULTIFUNCTIONAL CBA / PV /| BCR

Pilot area . Costs PV** Benefits PV BCR
investment*

Randvere tee

488,237.0 € 526,060.0 € 714,873.0 € 1.36
Viimsi, Estonia
Tondimoisa

394,157.0 € 428,808.0 € 1,829,220.0 € 4.27
Tallinn, Estonia
Porten

61,488.0 € 89,729.0 € 348,248.0 € 3.88

Soderhamn, Sweden
Broberg

384,465.0 € 412,282.0 € 1,462,467.0 € 3.55
Soderhamn, Sweden
Keskusaukio

64,412.0€ 90,752.0€ 161,857.0 € 1.78

Pori, Finland
Kempintie

257,650.0 € 295,104.0 € 1,060,966.0 € 3.60
Pori, Finland
Smerlupite

368,989.0 € 406,442.0 € 1,224,712.0 € 3.01

Riga, Latvia

*This is the first investment for the project construction. **Costs PV calculation is
based on the first construction investment cost and the maintenance costs for 30

years.

Benefit-cost ratio

(BCR)

4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

threshold leve

Viimsi, Estonia

Tallinn,
Estonia

Parten,
Sweden

BCR

Broberg,
Sweden

4.50

4.00

3.50
. 3.00
B 2.50
2.00
1.50
1.00
0.50
0.00

Keskusaukio®,
Finland

Kempintie,
Finland

Riga, Latvia

—e=NBS global benefit impact

Bliip.(=ronn Syactprmc 'O
Blue-Green Systems W27 puBLISHING

©:2025 The AUEHo?S.

Blue-Green Systems Vol 00 No 0, 1 doi: 10.2166/bgs. 2025.102
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Kerta KOiv D+, | Annus i, N. Kandler (2, K. Kaur (3, K. Suits (2 and M.

Truy
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NBS global benefit impact
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VI. RESULTS OF THE PROCESS / PROCESS ANALYSIS

MULTIFUNCTIONAL CBA / PV / BCR

Pilot area

Randvere te Soderhamn

Viimsi, Esto
Tondimoisa

Tallinn, Estq
Porten

Soderhamn

Broberg :
Riga

Soderhamn

Keskusauki

NBS global benefit impact

Pori, Finlan
Kempintie Viimsi
Pori, Finlan
Smerjupite

Riga, Latviz Ta”inn

*This is the

OKE 100K€ 200K€ 300KE 400K€ 500KE 600KE JO00KE 800KE S00KE

Budget = Interreg + Selfcontibution 20% W Extra
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VI. RESULTS OF THE PROCESS / PROCESS ANALYSIS

Co-funded by

lnterreg the European Union 3}
"~ 4 vms = Tallinn BPORI U

EISAS TEHNEKR
URIVERSITATE

e B by 5o

Central Baltic Programme

‘ MUSTBE

[ i - g | |I
j ‘ - J.'.
LR\ |

Manual of Solutions

Implementation and lessons learned
of 7 nature-based stormwater
solutions in Central Baltic countries



VII. PROJECT CHALLENGES AND CONCLUSION

CHALLENGES:
« Limited experience with Nature-Based Solutions (NBS)
 Proposed designs were too expensive to implement

« Detailed surveys revealed obstacles — underground infrastructure,

pollution

« Getting all permits (construction, excavation, utilities)



VII. PROJECT CHALLENGES AND CONCLUSION

CHALLENGES:

 Procurement procedures - time, time, time
« Typically offers tend to exceed the budget
* Design had to be adjusted

« Extra funding had to be found



VII. PROJECT CHALLENGES AND CONCLUSION

CONCLUSION:

Open source data is a valuable asset and saves time and money in the preparation
Modelling is helpful to understand the performance

Support from project academic partners

Multi-dimensional benefits (not only pains)

Build partnership with local water utility

Divide design and procurement into parts

Innovation needs also organizational changes
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