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Highlights

e The NAS canvas enabled to elicit together with the stakeholders the value propo-
sition of NAS and the components required to build a business model.

e The NAS canvas is flexible and replicable to any NAS or NBS strategy regardless
of the stage or the context.

* One of the main difficulties in building business models is to engage indirect
beneficiaries within the pool of payers and funders.

» Legislation can become either a critical enabler or a barrier for the development
and implementation of business models for NAS.

8.1 Introduction

Extreme weather events and water challenges have ranked within the top three
greatest risks to the global economy for the last 5 years, according to the World
Economic Forum annual assessments (WEF 2019). Around 70-90% of the eco-
nomic losses caused by floods across Europe between now and 2050 can be attrib-
uted to the increase in the value of assets in floodplain areas, with the rest attributed
to climate change (EEA 2016). Conventional infrastructural measures are expen-
sive — the investment needed in water infrastructure over the next 15 years has been
estimated at 22 trillion dollars, which is more than half of the total expected infra-
structure investment demand (USD 41 trillion) (WEF 2019). As discussed in
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previous chapters, there is a realisation on the relevance to move earlier into the
disaster management cycle while helping to adapt to climate change, by main-
streaming and normalizing NBS as an alternative or complement to conventional
grey solutions to prevent or reduce risks, thus increasing resilience and response
capacity to water related hazards. However, NBS are facing several specific barriers
for scaling up, including the difficulty to access funding and financing schemes
from the lack of real examples providing evidence on their capacity and viability,
and thus provide investor confidence and lower investment risks. Furthermore, mak-
ing this type of projects attractive for private and impact investors requires a clear
identification and quantification of the value proposition provided by these solu-
tions, as well as a strong business case that ensures return of investment, particularly
in the mid to long term. Most NBS projects fail to develop such a business case
partly due to the limited data and evidence on the range of benefits provided by
NBS, and their respective value. These projects also need to assess how the value
generated — in our case by natural assurance services converted into viable schemes-
through risk reduction and additional co-benefits can be captured and generate a
series of revenue streams that makes them financially viable, similar to the business
models developed for private projects providing goods and services. Identifying the
“business model” for an NBS project — including a quantified value proposition, the
elements required to deliver this value (resources and stakeholders), the costs of
delivering this value, the range of beneficiaries and potential pool of clients and the
associated possible revenue streams — will be an essential step to build a convincing
business case that reduces the perceived risk by investors, also identifying the pos-
sible mix of funding sources to cover the whole range of lifecycle costs and also
consider the opportunity costs.

In order to support the identification of possible business models for NAS proj-
ects, taking into account their particularities like providing public goods and ser-
vices, the NAS canvas framework has been developed, as well as a template that
allows a clear visual representation, entitled Natural Assurance Schemes canvas.
The NAS canvas framework and template are built on the basis of a pluralistic
approach to the value proposition in a relational manner, considering the whole
range of different values (i.e. risk reduction and co-benefits) and spanning the pub-
lic, collective and private domains. In other words, they display the components,
actors and roles involved in the business model, as well as the relations between
them following a market service provision logic (supply — service — demand).
This chapter presents the NAS canvas framework and tool, as well as the co-design
process followed for its application to the case studies. It also discusses the transver-
sal findings derived across case studies, as well as the lessons learnt from the appli-
cation co-design process, with views to replication and upscaling of the tool.
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8.2 The NAS Canvas Conceptual Framework

The NAS canvas framework has been developed to guide the identification of the
whole set of values generated by both NAS projects and NBS strategies and the set
of elements and actors required to capture this value and turn it into a business or
marketable service. The framework is aimed to sequentially identify and describe
three aspects: (i) the co-design process and modules involved in the provision of
climate adaptation (including natural risk reduction) services by an NBS or set of
measures (NBS + soft/hybrid/grey measures), from both the supply and the demand
side; (ii) the actors involved and their potential roles; and (iii) how the value of these
services can be translated into revenues or funding resources required for the execu-
tion and maintenance of the measures. Hence, it can be used for the identification of
potential business models and the required elements for NBS implementation, but
also serves as a comprehensive framework to integrate the different steps from prob-
lem identification all the way to project design and implementation arrangements to
accelerate NBS uptake for risk reduction and co-benefits (the assurance value). It
also helps collect, organise and diagnose the type of information required and avail-
able in a way that is useful to engage and convince different stakeholder, particu-
larly problem owners and potential investors to stimulate interest and potential buy
in and collective momentum for this type of initiatives.

The NAS canvas framework is an adaptation of the traditional business model
canvas, tailored to the specificities of DRR and climate adaptation services, and
their contextual framework. It is composed of 8 clusters that go through the different
steps required to identify the elements composing a business model for the com-
mercialization of a product or, in this case, a service (see Fig. 8.1). The business
model canvas is traditionally used to support companies and businesses to identify
and structure their value proposition and the elements required to develop a strong
and viable business model for the delivery of a product or service to the market. The
most acknowledged business canvas is the one proposed by Osterwalder and Pigneur
(2010)." The NAS canvas builds on this traditional business canvas model, and
expands it, tailoring it to account for the specificities of climate adaptation services,
DRR and the development of NAS schemes from potential NBS strategies. To do
so, a review of the latest business model canvases for nature and NBS was carried
out to identify the state-of-the-art advances in this field. Among the identified
approaches (Topoxeus and Polzin 2017; Coles and Tyllianakis 2019; Mc. Quaid
2019; Somarakis et al. 2019), the ‘PPP canvas’ developed by the Inclusive Business
Hub was considered the most applicable and aligned with our purpose, as it kept all
the original canvas elements and adapted it for ecosystem services provided by
nature, thus accounting for non-tangible and non-marketable values. It thus inspired
the introduction of two new elements into the traditional canvas: a distinction
between direct and extended beneficiaries (components 10A and 10B), impact
(component 15), marked in purple font in Fig. 8.2. The canvas was expanded to

! Available at https://strategyzer.com/canvas


https://strategyzer.com/canvas

B. Mayor et al.

138

(uomneroqed
umo :201n0g) “ylomawely 1ooford VYN UIIL ‘seaurd ssauisng Jdd :d[dang seaue)) ssouisnq [BUONIPEI], PAY :PuS39[ INO[0)) "seAurd SYN ['8 "SI

SIdM HONOYH.L LOVJIAI ‘ST JALS

¢ puv t sia1dpyd ur spoyaw ay) Suldjddp passassp aq pjnoys sanpa ppvdunl 3y [ “(2unjoa siyy ul / 421dpyd ‘7z07) [P 12 0ISDI Ul PaqLISIP POyl
2y} y3no.yy parfiiuapl 2q und asay | “si0pp21pul 2oupuLiofiad A2y fo i1 v Suisn 4q ‘2.4nspaut Yy Jo uoyvudw]dl Yy} wio.f pardadxa spopduil [p120S 40 duUoU0dd Io1sAydorq 1aaffip Y 1SIT

LOVAINI "H dALSNTD

‘(suouLinf “a°1) saopjoyaynis aiarid Aq spususaaul
A0 spudusaaul Ldo.yyupjiyd ‘siouop .10 s.10jsaaul apparid

g2 ‘utofivyd aurjuo ‘sdoysy.om ‘qwa J1ow 32
SJUD1]D pup A2PIA0Ad 2D1A4DS UDDMIDG UOHDIIUNUIUIOD O SUDIP\
STANNVHD ‘#1 JULS

(2wnjoa snyp ur 9 42)doyd 225)
SaA1DUIID JO oUW U WOAf S]Hfoudq PapLOAl
3502 Ayunya0ddQ g8 dALS

[pu.121x2 £q pajsaaul Louowt 2)palid SYUIUSIAUL AJBALI AT
spunf’

PID [pUODUIIUL 4O EE:& S«i\,%ii&h SaN1UD [DUOLIDUIDJUL
4210 10 2)D}S dY) Aq papiao.ad spunf sId)suel ], ‘DT

suazj1o

110 01 &d2.41pul 10 S.42SN Y] 0] PaS.ADYD S2XDI SIXB], "G T T

S)U21]D 2Y) 0] PZUDYD SJ1D] 2SN 2014428 SPPLIR], "V T T

012 ‘Apunwwiod “(uLiofivd v y3no.yy)
PRIDUIOIND “UOIDSUD.A] DIUDISISSD 122.41p 32 ‘SIUd1]D pup
H2P1A0.Ad 2010128 UDIMIDG UOIDIIUNUWUIOD JO 2dA] d1f) 2q1IDSI(]

(9 121dpYyd 225)
20upuUIDW pUD UOYPL2dO IDIdDD Sutpnioup
aunsvau SGN ay1 Suuswajduil Jo s150)
$150D) LD A1 'V8 dALS

SAIHSNOILLVTHY Y¥ANOLSND "€1 dALS

TANLIMALS LSOO "d ¥dLSNTO

INOYA ONIINOD ONIANAA TT dALS

SNOLLDVHALNI ANVINIA-ATddAS T ALSATO

PRIDA2UDS 2NDA/S2IIAMDS DU}

10/ Avd 0] suawo0)snd Jo adA} jua.affip ay) Jo ssouduljjim ayy

wo.f 23.12wd pInod Ipyj supa.is 2uiodul [p1ujod ayj Afijuapy
INVIILS AONTATA "TT dALS

'sdp3 A10)pjn3a.1 1y311y 31y 01 JuPA2]2.0 0S|V S1 J] “UONJOS Y]
Jo uoyppuawajduir ayy Sutiodwny 10 Suijgnua uonv)s13a] UL
NOILVTINDHY "¢ JALS

Sapupd 20UDUI240T
‘suaupapd Surouvulf ‘sioupivd 23pajmouy ‘SIPLUOIGNRS
32 ‘uoyppudwa|dur y) 2YDIPUN 0] 4O ‘$IDAN0SI.
211 uI}qO 0] YIIM 23032 0] paau nod s.iapjoyayvis Ly
SHANLAVI AT "L dALS

©Udf)o ‘ioddns
ponjod auw.if p3a) ‘Aj1opdpd pun ajdoad a3pajmouy ‘Suipun
82 ‘saunsvaut ay) judwidduil 0) papaau $22.410s2.1 o 2dA ]
SADUNOSHT AUM "9 JHLS

AVd OL SSANONITTA/ALITIEY A ddLSATD LXALNOD AYOLVINOHY "4 dALSATD
(sa3puibp
. (9 421dpY> 225)
S)fouaq-00 10 S2I1ALDS paproan) ‘9 421dpy> ui poyout 2y Suisn
. 1500 dFeWEp POPIOAR SV 217DA
42110 2u1 wotf ppdaapul | 010405 21y 10/ anpa uiut PpaIIISa SanIpA PIIDIDOSSD .
. i P2IDID0OSSD 2Y] pub 231A128
Jfouaq oym siapjoyaypis | dod Ajppnjop oy wo.f j1fouaq pub sifouaq-0o ayy 1Sy -
) ) uoINpa.L YSLL U 241 Af1juapy
Jo a3uv.a oy | prnom oym | oym suapjoyayps | sonjea pue sI1AIS YO ‘GT ’
INEA PUE IIIAIIS UIRIA VT
SOLIRIOIJoUdg saapjoyaynig SILIBIOJIUAgG : :
PIpUANXY D01 SHudLD 4ol 3R VoL

SINAINDAS YAINOLSND 01 JALS

NOILISOdOdd HN'IVA ‘T dALS

‘UYD)AIPUN 2 O] S2ANSDIUL UIDUL
Jo umopypa.q v pup ‘A3210.41s 2y) Sursodwiod sa.ansvaut Jo 117
STANSVAN AW 'S dALS

‘wajqo.ad ayy Aq pajoaffb saapjoyayvis ayy 1SIT
INATd0Ud AHL SNAAO OHM'6 dULS

Passa.ppp 2q 0] SYs1L paiv]a.d
=A2]DM 0} 2.unsodxa :\C.m\,\em\{kmwv E.M\m\%km\ umut 3y} 2q1425a2(]

aassadaay 44 OL WAT1dOdd "I dALS

uonnjos ay) Sunuawajdu Jo
aaypyIUL 4O %E.S.Z:a&@x U} YD} OYM L2P]OYIYD]S Y] Qﬁ:m\g\

SINANATIINT OHM v dALS

ANVINAd T JdLSNTO

SHDIAYAS ST A0 MO "V dALSNTD

ATddAS D YALSNTO




139

8 NAS Canvas: Identifying Business Models to Support Implementation of Natural...

(UOTIBIOQR]Q UMO :22IN0S) "(W/[§"(3 = JJLIE] Iojem ‘SIBIA ()G 10A0 anfeA (1) "(6](07 WEPIAN0Y UMW) €701 13 = uadueds urenfea 7o A1adoid
93eI0AR ‘($007 SPBAIdY) GAAN 01 ISAIBIU SPIOYSNOY ()()| UO ISBAIIUL %4 (9) *(L (T SOLJ UOGIRD) UO UOISSTWWO)) [9AY] YSIH) U0l/H63 Jo 9o1d uoqreds «(810g
‘[® 32 0IOIA) YM /S0 8 69 = KI101103]9 ‘S183A ()G 1940 dN[BA (S) "(610T SIPRITY) (W/S) 03 = $1500 Suidwind paproae ‘s1eak ()G 10A0 anfeA () (6107 WepIanoy
QUAAWAD) [W/))S3 = UONUAI JO an[eA (€) 'YMIN/LT 03 = KO0 (L 10T UIMIA) {W/YMY G€°0 = uononpoid 19)em PIpIOAR JO asn ATIUD ‘SIBIA ()G TOAO
anfea () eiep ais woiy sarewnsy (1) “(dunjoa sy ut 91 “dey) ‘cz0g) 8 10 99MEB Ul paqLIdSIP Apnis ased wepIanoy ay) 0} parjdde seaued SYN '8 “SL

*9SNAI pue uoneN[IUI 10J A)ifenb 19)em Uo uor 9] M 0uRI[dWOd SUIOSU() JOTIR ], JUIWIRI) Id)JE IdjeMm JO AJifen()
1RIK/w 0pQ°s T 9318 ], parjddns 191eM JO JUnOWY
183K /W 00Q°0E 19BIB L “19TBM PII0IS/PAIBN[LIUL JO JUNOWY
180K 10d 7 > 11981R ], {1BOA / SI9JEAM OBJINS 0) SMO[JIIA0 10M3S pajeledas Jo ToquinN

SIdM ‘ST

LOVJIAI ‘H 4A.L

08+°€€3 = (;W/7L£3 JO dn[ea puey) sasodind
19110 10J PASN 3 JOUUED PILIO] ST IN[YOIG W ()6 dIYM Pue-]
§3500 KyrumyaoddQ g8

-ooueuIoprad woysAs
uo Suniodar pue UoNELIUAWNIOP ‘STUNGIW JOP[OYDNLIS ‘UOHEIIUNIILIOD 1O

AeALId "ATT
(oy10ads ased) punj uoneAouu] - SIYSULL, *DZI STANNVHD ‘v1 16T°S1L 13 B0 L
saxey $1081U0D 000°813 :1oddns Joax1puy

dourudluIR|A 29 uonerad( ‘s)udwoaISy wnntosuo)) ‘sdrysioupred wioy Suo
dIHSNOLLVTHY YANOLSND "€l
SNOILDVIALNI ANVINHA-ATdAAS "D HALSOATD
(6000
Bunuioyssaquiapoq 11nsaqa1p.4Lfu] 3uid2q.o1p 4 aspuodEpu) — S107 ‘VSE

[1PM B L y10dder v A O.LS 99S) UOHR[SISI] 10JEMPUNOID) - SUORE[NFI JUBAd dyadg
Jo uoneyofdxa 10y oSueyoxa ur Ayjiqisuodsar SWRIS01] WEPIONOY SANISUIS 101 A\

000°013 :Moddns 1011

97€°913 :ourudUIRW [E)1dR)

680°STHd PouRUUIBW JRNSoY

9,87 13 :sesuadxa ende)

(dureagouy 1ea£ (5) $)500) APAD YIT V8

107BM YSnoayy Surpuny 10011pu] — SIXEL, "G |

$1500 [euonerodo

10A03 0 (W/T6°03 JO JFIe) Pje M - SUBL "V
ONIANNA “TI

D A YALSNTO

Jeuoneiado isuonnqyuod pury uf - ANHN 19eM | pue wepiopoy juerisoy (5 107) d13arensoneidepy asweEpIonoy (7107 ‘Pasiacl)
sonjea Aodoxd uelq 198 [edruniy £(1107) ueld 1o1em [edIdruniy - }X9)u0d J9prog
10yS1Y] YSNOIy) ANUSAI XE) PASLAIOUI - ﬂ:wﬂwﬂm NOLLVINOTY '€
101EM 10§ ABd - (qN]O [[2Q1005) 1078M JO 1950 PUg LXHINOD AYOLVINOAY 4 YALSNTO
SIIVAIHLLS SNTATH LT SSOUBITME 016A POSTOION] WNIIOSUO)) JJJNqIdje A\ UeqIn) 3L :s1ouped Sunuswajduy
SINVERLLS AANAATR o #3LSAO 5000° 1953 :senfea Auadord roySiy ut Sunnsar 0007893 = WNIPeIS [[2q100y _M”wwww% NM.HM:HN%MM%:LHH”HWH
SO1AYISA. paroidur pue A1oUd213 paseaIou] eedg 01 1804 1od 10)RMUTET : ,x: 0 1o1e ,mw " Eo exad
*000°89 :SSuIABS suoIssIwug] PRIy Jo (W 000°S | SurAjddns AMB M Seping - a o
(qnpo 20003 :uononpoxd £901N0S I9JeM [BO0] QATIRUINNY SHUANLAV AT "L
11291005 [290]) sassouIsngy 10jeM PaONpaI wolj sSuraes AS1oug <000°00L3 = YSU Poo[J [e90] ‘sowressoxd Korjod uoneydepe
19eM O} 8207 +000°53 :syudwaimbai urdwind paonpay 9oNpal 0} UOKU)AL JO (W O0F | dewI[o as11adXa [BIIUY0I) JUIWFeTUS Jop[oyadeIS
JO 108N pug ‘SJUopISaI SIN[EA PUE SIAIIS YO 9T INEA PUR IIAIIS UIB] VT SADUNOSTY AT 9
SR wEpINOY [e00T ‘uonerado pajewoiny wred uonenyyur
papudxy  Jo Ajpedoiuny - saLIRIdIUIG ~uonnjos [exdojur auo yym Ajddns yemysoiy Lijenb ySiy 103 901nos [eoo] wreyuew o%m: a:%hwﬁago,m:gro::c M Mﬂ £15A0031
D01 SIuRID "do1 3211 VoI MU B SUNBAIO O[IYM ‘QOUBSINU I0JeM PIOAE 0} Jjemulel Sutio)s pue Suumde)) c 1 ;Hn HOMUOIN SII "
. e . . : : - o o R R puB UONEN[IJUI PUB 19)[JOIq ‘SYUB) UONIUIAI JO UONONIISUO))
SINIWOIS HANOLSND 01 ZO_.r_wOn_O.w_n_ HNTVA T STANSVAIN AT 'S
sjueliqeyul pue Ayjediomuniy POOYINOQUSIdU A} UI UdAIT JO 3Ok] PUB [[BJUIRI AARIY SULIND SOUBSINU IR A\ wepronoy jo Aijedouniy
INITd0dd HHL SNAAO OHM'6 aASSIIAAV 49 OL INATdO¥Ud ‘1 SINHNATJINT OHM ‘¥

ANVIAHA T JALSATD SHDIAYAS SH A0 MO 'V JALSNTO ATddNS D YALSNTD

NVAIALLOY ‘NADNVIS YALING HALVA NVEIN ADALVILS SVN AVAYALLOY



https://doi.org/10.1007/978-3-031-25308-9_16

140 B. Mayor et al.

incorporate the essence and elements of the economic framework developed by Le
Coent et al. (2023, Chap. 6 in this volume; Graveline et al. 2017). The new compo-
nents coming from the NAS framework are distinguished with green font in Fig. 8.2.
This resulted in the NAS canvas framework, which allows to capture the whole set
of co-values, actors and contextual settings inherent to NBS strategies that will ulti-
mately determine and condition the structure and feasibility of a NAS business
model. The framework is composed of 8 clusters as shown in Fig. 8.1.

— Cluster A. Flow of natural assurance services, which describes the problem to
be addressed, and the value proposition distinguishing between main value (risk
reduction) and other values (co-benefits).

— Cluster B. Regulatory context, which lists the main regulatory context, sup-
porting or conditioning the implementation.

— Cluster C. Mapping the supply, which identifies the main implementing actors,
measures, resources (human, knowledge or economic), and partners required to
provide the service.

— Cluster D. Mapping the costs of the service, which identifies the main financial
costs, distinguishing between lifecycle costs (implementation and operation and
maintenance costs) and opportunity costs, as defined in Le Coent et al. (2023,
Chap. 6 in this volume).

— Cluster E. The demand, which identifies the main problems owners, i.e. people
that suffer the problem, who turn into beneficiaries of the solution. These break-
down into direct beneficiaries, clients and indirect beneficiaries, as explained in
Fig. 8.2.

— Cluster F. Mapping ability/willingness to pay, which makes the connection
with how the willingness to pay by the different groups of beneficiaries, can turn
into potential revenue streams or funding sources to support the implementation
and maintenance of the solution. Funding sources can be of four types: (a) tariffs
paid for the use of the service; (b) taxes for indirect payment for the service; (c)
transfers from the government or international institutions with public funds; (d)
private investment by donors, investors or private users.

— Cluster G. Mapping the supply-demand interaction, which identifies the type
of relationship established between the service provider and the client, as well as
the channels through which communication takes place.

— Cluster H. Impact, which displays the expected impact from the implementa-
tion of the measures through a series of quantified key performance indicators
spanning environmental, social and economic aspects.

8.3 Applied Tools and Methods: How the NAS
Canvas Is Used

The NAS canvas template was developed as a visual representation of the NAS
business model components. This template has been applied in nine case studies for
the different NAS strategies considered. Figure 8.1 shows the NAS canvas template
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indicating with the different colours the source of the components, i.e. the tradi-
tional business canvas, the PPP canvas or NAS’s economic framework. In the figure,
the components within the clusters described in the previous section are numbered
as sequential steps to follow in a specific order to facilitate its use, and a description
of the expected pre-filled content instructions provided in each box for all separate
components. To apply the tool, the intended user should follow the steps and fill in
the information requested. The user will immediately notice how each step builds
on the previous steps, following a specific logic that allows the sequential identifica-
tion of the required information.

The information needed as input to fill in the NAS canvas for the case studies
comes from the methodologies and assessments described in the previous chapters
in this volume. Figure 8.2 illustrates the actual application of the NAS canvas to the
Rotterdam NAS and NBS strategy as described in Dartée et al. (2023, Chap. 16 in
this volume). The Rotterdam case study has the most complete and detailed infor-
mation to fill in the NAS canvas since it has already been fully implemented and it
is in the co-design process being replicated to another country, allowing to contrast
and complete the assessments with accurate estimations based on empirical evidence.

8.4 A Staged Approach in the NAS Canvas Implementation

The application of the NAS canvas framework to the NBS strategies in the case
studies to develop NAS, was done in several phases. This included a co-design and
collaborative approach as highlighted in the stakeholder protocol described in
Lopez-Gunn (2023, Chap. 2 in this volume), and Van Cauwenbergh et al. (2023,
Chap. 19 in this volume) — of qualitative and quantitative completion and collabora-
tive validation, following the sequence described in Fig. 8.3.

Phase 1 During Phase 1, each case study applied the NAS canvas framework in a
linear table format to identify and qualitatively describe all the elements required to
build a successful business model for the strategy. The description is completed

Phase 2. Translation of

Phase 1. Description ] !
information to canvas

Phase 3. Validation FINAL

following sequential format and addition of with stakeholders VALIDATED

NAS canvas (final workshop

uantitative results in .
framework in figure 1 < e 2 /consultations) CANVAS

Fig. 8.3 Sequence of NAS canvas framework application to the case studies. (Source: own
elaboration)
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with the quantitative results from the economic analysis (based on Chap. 6) looking
first at the main service and value through avoided damage costs (step 2A), co-
benefits and results from the valuation (2B), cost structure (8), and impact indicators
with KPIs (step 15) from the biophysical and social analyses (based on Chaps. 4 and
5) (see Fig. 8.1).

Reflection and lesson learnt from the implementation of phase 1: some case stud-
ies applied the full economic analysis and some could only do it partially. In the
second case, a qualitative estimation of the information was provided based on the
case study team knowledge, which was validated with the stakeholders (e.g. river
basin agency staff, etc.). In the particular case of “Other service and values” (step
2B in Fig. 8.2), different methods were selected by each case study to carry out the
co-benefits valuation as reported by Le Coent (2023, Chap. 6 in this volume).
Therefore, the values provided for the co-benefits were expressed through different
indicators, units and approaches, some quantitative and some qualitative.

Phase 2 During the second phase, the detailed description was revised by the can-
vas development team and transferred into the canvas format. Several cases had
specificities that needed to be addressed through iterations and discussions with the
case study leaders regarding the type and depth of the information required.

Reflection and lessons learnt from the implementation of phase 2: In most cases
the “customer relationships” (step 13) was the most difficult to understand and
apply. This has identified the importance in the future to develop a typology of
potential customer relationships to help the usability of the canvas to other cases.

Phase 3 The third phase consisted in validating the resulting NBS strategies into
the NAS canvas with the case study stakeholders. This was done in a workshop
planned within the stakeholder protocol (see Chaps. 2 and 18) or through alternative
consultations with critical stakeholders. A standardized validation exercise was car-
ried out, which entailed splitting the workshop participants into as many groups as
strategies to be validated, ensuring the presence in each group of a varied represen-
tation of stakeholders that are most knowledgeable to the measures in a given strat-
egy. An Al printout of the strategy’s canvas was used in each group leading the
stakeholders step by step in a facilitated co-design process, to complete and validate
the relevant information. In some cases, stakeholders were asked to rank the most
probable element within the group (i.e. the most probable agent to pay for the ser-
vice). The results were fully validated canvases which incorporated stakeholders’
knowledge and perceptions.

Reflection and lesson learnt from the implementation of phase 3: some case stud-
ies could not validate the canvas in a workshop. Instead, the canvas was validated
through one-to-one consultations with the key stakeholders (e.g. in the case of Lodz
and Thames).
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8.5 Common Factors and Lessons Learnt from NAS Canvas
Application to Case Studies

8.5.1 Lessons Learnt from the Case Studies

The main value of the case study strategies is the disaster risk reduction capacity,
valued through the avoided damages or insurance value (see glossary of terms). All
case study strategies were mainly focused on natural hazards. The majority on flood
risk reduction, with the exception of the Medina case study which focused on
addressing drought risk. However, in some case studies there was an additional
environmental objective for the selected measures that was prioritized by stakehold-
ers, sometimes even higher than the risk reduction itself. This was the case of the
aquifer stabilisation and wetland recovery in Medina case study, or biodiversity
recovery in natural areas in Glinsc¢ica case study. Therefore, these objectives had to
be included as main value and main selling points that naturally stirred the interest
of potential implementers. This highlights the importance of the multi-value or
multi-functionality nature of NBS, which constitutes one of the strongest compara-
tive advantages as compared to grey solutions. Among the other values (co-
benefits), all the NAS strategies across case studies provided all three types of
co-benefits (i.e. environmental, social and economic) regardless of the type of strat-
egy. In addition to environmental benefits, the creation of jobs, the emergence of
additional economic measures through new businesses, or the attraction of tourism
are all important common features that need to be valued, valorised and turned into
revenues to increase the viability of the scheme and its operation and long term
maintenance, both in urban interventions where these benefits are more localized
and at the territorial scale. However, the quantification of these values ex-ante is
extremely complex, as is reflected in the canvas in Fig. 8.3.

The range of measures implemented included a mix of pure NBS (Lower
Danube, Glins¢ica, Brague, Lez, Lodz), a mixture of grey and NBS measures
(Thames, Copenhagen, Rotterdam) and a mix of NBS and soft or management mea-
sures (Medina). In the case of Medina NBS Strategy 2, which combined crop
changes towards drought resilient species (NBS) with groundwater extractions con-
trol and creation of WUAS (management measures). This combination proved par-
ticularly effective (see Chaps. 6 and 11). Furthermore, it allowed aligning the
environmental goals set by the EU Water Framework Directive (through manage-
ment measures to reduce water abstractions) with the risk reduction and economic
sustainability goals facilitated by the NBS.

The range of resources required for the implementation of the measures pivot
around four main types: funding, knowledge and capacities, stakeholders’ engage-
ment, political will, and an enabling regulatory environment. Accordingly, the main
partners to be involved include representatives from all the stakeholder groups in
most cases, from citizens, farmers or service users (i.e. water users), through to
governmental and management institutions.
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Regarding common factors across critical supply-demand components of the
business models — namely who implements, who benefits and the funding
sources -, a comparative analysis between case study strategies by scale clusters
(see Chap. 2 for the classification) was done in order to consider similar scales and
somehow similar types of interventions.

Large scale case studies with spatially distributed interventions — namely
Thames, Medina and Lower Danube — show a mix between public and private
driven implementation and funding, with larger/common use infrastructure being
promoted by public institutions (mainly water and land use management agencies),
and smaller spatially-spread and individual use/application measures being imple-
mented and funded by landowners or farmers. Funding relies partly on landowner
investment capacities and partly on public funding. In this case, this would be facili-
tated through access to external support from e.g. EU funds or other international
bodies as a complement. As a result, one of the perceived barriers is the lack of
cooperation and coordination and the reluctance from individual private actors who
do not see a clear flow of benefits from implementation (or incentives). Therefore,
providing a more explicit list of benefits, as well as additional support or clear
incentives for individual private actors through different mechanisms may help get
closer to a viable implementable project, including e.g. the compensation or pay-
ment for the co-benefits generated. Across the world these incentives have included
a range of options like for example, subsidies from cities or regional governments
to support these investments, backing to the maintenance expenses, or to the abate-
ment of surface water charges/fees, among others (Ossa-Moreno et al. 2017). In the
case of farmers, Payments for Environmental Services have been used widely to
support farmers to adopt pro-environmental practices. However, in the context of
NAS schemes, payments to reduce flooding risk have not been widely developed so
far based on the avoided damages and co-benefits as the NAS propose, with a source
of revenue coming from the anticipated avoided damages and costs.

Medium scale case studies — namely Lez, Brague and Glin$¢ica — focused on the
river catchment or sub-catchment and surroundings within a smaller area of influ-
ence. These cases report groups of municipalities and water management institu-
tions as the main problem owners and potential implementing agents, and therefore
a stronger public role. Hence, funding is mainly focused on public sources through
specific (and innovative) tax mechanisms like the GEMAPI tax? in France, govern-
ment funds (including national funds), and external funding from international
organizations (e.g. EU funding). An interesting and pioneering example in this
sense is the Barnier fund in France (see Marchal et al., this volume Chap. 3), which
shows the active role played by the insurance sector with a mandatory contribution
to fund NBS to reduce risks, as investors that buy into prevention aware of the mag-
nitude of potential future losses and the benefit from early action (to prevent is

>The GEMAPI tax is a recent tax levied at the municipal level to fund measures aiming at the
prevention of floods and the management of aquatic ecosystems. This tax was created to support
the transfer of this competence from the State to Municipalities, undertaken in the framework of
the decentralization process.
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better than to cure). Part of this investment could also be into the assurance value of
ecosystems to deliver their resilience dividends. Meanwhile, in the case of Glins¢ica,
external funding and perceived interest are considered as the critical drivers to
determine the type of agent finally taking the initiative to implement the strategy
(either as an NGO, a government or a private entity).

At the small city scale — namely Copenhagen, Rotterdam and Lodz-, most initia-
tives identify the municipalities as main promoters along with some private invest-
ments by neighbourhood communities, private sector or businesses in certain cases
(i.e. Lodz). Funding strategies include indirect funding through citizen taxes, exter-
nal funds from international organisations (e.g. EU grants), or community invest-
ments. It is interesting how in the case of Lodz, some public funds from the
Municipality have been allocated as ‘civilian budgets’ to citizen organisations, such
as ‘Housing cooperatives’, to undertake some of the interventions benefitting col-
lectives within a certain part of the city. This kind of public-private partnerships
have been important to engage the citizens and speed up the implementation of NBS
in buildings in the city.

Finally, the role of legislation stands out as a critical element that can play either
as a driver or a barrier depending on the context. The EU legislation (particularly the
Water Framework Directive and Floods Directive) is found to be a strong driver and
support for the implementation of NBS in most of the case studies. Another highly
mentioned set of rules include the land use and rural/urban development agendas
that push for innovation towards sustainable development. These pieces of legisla-
tion provide the enabling frame favouring the introduction of NBS within the invest-
ment and intervention programmes, as their comparative environmental benefits
usually align with their overall strategic objectives. On the contrary, dialogues with
case studies’ stakeholders revealed that strict rules and protocols on public procure-
ment at the national and municipal level play against public initiatives to invest in
NBS. Such protocols and the associated eligibility standards are usually designed
for well known traditional infrastructures with short term returns of investment,
which often cannot be met with NBS even if the net final benefits are higher. This
can hamper the initiative of both interested administrations willing to test solutions,
and proactive ones aiming to upscale and mainstream successful pilots, that hold
back due to cumbersome or even unsolvable bureaucratic burdens.

8.5.2 Lessons Learnt from the Modular Co-design Process:
Transferability of the Method

The application of the NAS canvas to several case studies, regardless of the context
and project stage, showed the flexibility and replicability of the tool, which can be
applied to any NAS and NBS strategies in different contexts. Furthermore, the tool
could be also applied to NBS strategies that are not primarily aimed at risk reduc-
tion, such as climate change adaptation, by changing the main problem to be



146 B. Mayor et al.

addressed and its main value. The tool is easy to use and is focused towards scien-
tists, technicians, project promoters and public bodies who are interested in explor-
ing possible business model alternatives for an NBS strategy or a specific NBS in a
particular project (including hybrid options mixing green and grey). The project
stage should determine the level of detail of the information to be included in the
canvas. In the earlier stage of the project, a qualitative description may be sufficient
while a fully quantified characterization should be pursued for projects in the last
stages of the co-design process (see Chap. 9). The context should determine the
complexity required for the various components, such as the regulatory framework,
the implementing partners, the governance and institutional arrangements, and the
impact indicators to be estimated. For instance, in the case of developing countries,
where the biophysical data or records on disaster damages may be scarce or non-
existing (UNISDR 2014), the level of detail or accuracy of the value proposition and
impact estimates may be lower. Tools like eco:actuary are particularly well suited
for these contexts (see Chap. 4 this volume). This may also occur with projects in an
early stage for which there are still some design uncertainties (see Chap. 19 on
readiness levels). In these cases, the usefulness of the canvas as a tool is to provide
a comprehensive and structured set of elements to guide promoters in designing an
operational business model, by eliciting the value and impact of the NAS. At this
stage, it can help in diagnosing the information gaps and missing elements required
to build the business model, that will be also required further on as a basis to develop
the business case for investors (see Chap. 9 this volume). The co-development and
co-design process at the heart of the tool working hand by hand with the stakehold-
ers can help raise awareness and buy in. It can help to elicit and document in a
structured format the needs, interests and potential roles of each stakeholder. This in
turn can be critical as shown in Chap. 5 (this volume) to identify trade-offs and
strengthen synergies as well creating the conditions for collective action. This can
be critical to engage stakeholders to invest resources (time, financial, knowledge, ...)
in the process of gathering the missing information, thus lowering collectively the
transaction costs that often hamper smaller projects. Meanwhile, it may also help to
structure a robust justification on the information needed with a view to apply for
funding from e.g. an international body to undertake the preliminary assessments
required for a feasibility study (like in the case of Europe a natural capital financing
facility).

8.6 Conclusions

Overall, the application of the NAS canvas to nine case studies enabled us to elicit
together with the stakeholders, in a co-design process, the value proposition of a
wide range of NAS schemes based on a range of NBS strategies for different con-
texts. We also built a map of actors and actions required to pave the way towards
their implementation. This single, visual compilation of the expected values,
required resources, actors and roles, possible funding streams, regulatory
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framework and battery of indicators to measure performance, provides with a strong
and comprehensive foundation to help showcase the feasibility and potential impacts
from an NBS intervention, and advance towards developing the full business case
and implementation arrangements (see Chap. 9). Meanwhile, from a co-design and
process perspective, the application of the NAS canvas to the case studies, regard-
less of the context and project stages, showed the flexibility and adaptability of the
tool. This could help with the replicability of NAS, enhancing the potential to
develop NBS strategies and specific NBS and hybrid interventions to different
contexts.

A few transversal highlights came out from the horizontal analysis of business
models for NBS strategies across case studies.

First, it is an important lesson from the application of the tool that a key aspect is
to also engage indirect beneficiaries within the pool of payers and funders, since
often wider society benefits from these NAS schemes. This is in line with the role
played by co-benefits in the value proposition of NBS strategies, and the fact that
most of the value generated is related public goods and services, which often do not
have a market. Most business models are oriented towards the generation of a good
that has a market and a stated willingness to pay by clients, this in turn makes the
revenue stream and capacity for reimbursement much clearer for potential investors.
The fact that risk reduction and most co-benefits are public goods and/or are highly
dispersed makes this valuation of willingness to pay more complex as well as its
transformation into effective revenue streams.

This work also pinpoints the critical role that regulation can play in setting better
rules of the game, acting as a lever for collective action aligning incentives, or mak-
ing it possible to align incentives, rather than become a burden or a barrier. The
legislative provisions provide the enabling frame that give investor confidence and
stability, and with the new taxonomy of sustainable finance, as a strong message to
tip the balance in favour of the introduction of NAS schemes as potential invest-
ments and intervention programmes. Therefore, its formulation and application at
the national and local level and accompanying procedures (e.g. procurement and
licensing) need to be adapted to include new types of interventions like NAS
Schemes.
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