SEVENTH FRAMEWORK
PROGRAMME

BASE economic evaluation insights and
main conclusions

Alves, Filipe M.; Jeuken, Ad*; Meyer, Volker**; Gebhardt, Oliver**

CE3C - Lisbon University, Portugal
*Deltares, The Netherlands
** Helmholtz Centre for Environmental Research - UFZ, Germany

27t September 2016
ECONADAPT Policy workshop
The Dominican Hotel, Brussels




| m——— RS
SEVENTH FRAMEWORK
PROGRAMME

l BASE Novel Methodologies & Applications
anmmmmmﬁ meummmmh
- Existing Methods and Tools

- Participatory approaches,
including participatory add-ons to
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Figure 2-5 Novel approaches & applications of existing tools developed through BASE: Novel methods and tools for
participatory approaches, including participatory add-ons to economic/evaluation; and BASE novel applications of
existing methods and tools for economic/evaluation.
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Task and Deliverable 5.2: Economic evaluation of adaptation options

Lead authors: Volker Meyer, Oliver Gebhardt, Filipe Moreira Alves
Delivery date: 9/9/2015
Available in: http://base-adaptation.eu/sites/default/files/Deliverable 5 2 FINAL.pdf

Task and Deliverable 6.3: EU- wide economic evaluation of
adaptation to Climate change

Lead authors: Ad Jeuken, Laurens Bouwer, Andreas Burzel, Francesco Bosello, Enrica Decian,
Luis Garote, Ana Iglesias, Marianne Zandersen, Timothy Taylor, Aline Chiabai, Sebastien
Foudi, David Mendoza Tinoco, Dabo Guan, Zuzana Harmackova, Alessio Capriolo

Delivery date: 15/03/2016

Available in: http://base-adaptation.eu/sites/default/files/D.6.3 final.pdf
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D5.2: Economic evaluation of adaptation options

Evaluation Approaches Employed by BASE European Case Studies

9 B Cost-Benefit Analysis (CBA)

g . B Cost-Effectiveness Analysis (CEA)

7 | B Multi-Criteria Analysis (MCA)

6 B Dynamic Adaptation Pathway (DAP)

M Participatory add-on to Cost-Benefit Analysis (P-
CBA)

M Participatory add-on to Multi-Criteria Decision
Analysis (P-MCDA)

I Participatory Benefit-Cost Analysis (PBCA)

Number of case studies

I Participatory add-on to Adaptation Pathway (P-
AP)
I Fuzzy Cognitive Mapping (FCM)

I [ W Scenario Workshop & Adaptation Pathway
, . (SWAP)
Flooding & Coastal  Heat Stress & Health ~ Water Sca?ruty & Ecosyste.m w Scenario Workshop
Erosion Quality Degradation

Climate Change Impacts
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D5.2: Economic evaluation of adaptation options

Primary risks Type of measure Specific Adaptation Case study Costs Benefits NPV, BCR Comments
measures
Dike reinforcement Rotterdam Total costs (costs of (Dike reinforcement is | (Dike reinforcement is | Year of
the measure & set here as the set here as the implementation:
residual damage): baseline, therefore baseline, therefore 2030
3,042 — 3,574 m EUR PVB is 0) NPV is 0) DR 5.5%
(rest and steam (Dike reinforcement is
scenario) set here as the
baseline, therefore
NPV is 0)
Floods (coastal, | Structural Full closure with dams | Rotterdam Total costs (costs of Year of Results compared to
fluvial, pluvial) protection and sluices the measure & implementation: the baseline option:
measure residual damage): 2030 dike reinforcement,
3,811 —-4,282 m EUR DR: 5.5%: rest and steam

(rest and steam
scenario)

NPV: -769 —-708

scenario

Strengthening sea
defences

South Devon
(Coast)

NPV:

-430—--359 m EUR
(1% and 5% discount
rate)

Results compared to
the baseline option:
Maintaining existing
sea defences,
conducting repairs to
damage to the rail
infrastructure, cliffs
and sea wall from
storm events

Installation of sluice South Devon DR 1%: Results compared to
gates up stream to (Fluvial) NPV: 1.64 m EUR the baseline option:
hold back flood water DR 5%: No intervention to
NPV: 0.97 m EUR protect.the 50 at risk
properties

Retention & room | Room for the River Rotterdam Total costs (costs of Year of Results compared to

far the river Small 1 (new and the measure & implementation: the baseline option:

measures existing channels, land residual damage): 2030 only dike
excavation, but in 3,033 -3,562 m EUR DR 5.5%: reinforcement, rest
combination with dike (rest and steam NPV:9—-8m EUR and steam scenario
reinforcement) scenario) BCR:1.4-1.6
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Selected case studies” evaluation results

Floods:

In large cities, large structural flood risk adaptation measures
(dikes etc.) highly efficient (Copenhagen, Leeds, Prague)...also in
combination with room-for-river measures (Rotterdam).

Heat stress:

Conflicting results e.g. for roof greening:

efficient in Jena (well-established producers & favourable
framework conditions) not efficient In Madrid (higher costs &
incentives missing).
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Remarks/Conclusions:

1.

Harmonization of economic analysis between different case studies is limited
and single-recipy prescriptions for economic evaluations across Europe is not
recommend;

Transferability of results/methods/processes among case studies is also limited
and should be used with care;

Scaling up of local case-study specific results to National or European scales is
limited and might bring unacceptable levels of uncertainty;

The choice of the best (efficient, effective, accepted) economic evaluation
method and/or tool to apply in each case depends on several factors...
Complementarity between different tools but also the increasing use of
participatory methodologies is fundamental when dealing with uncertainty, with
complexity, with growing demand for transparency in public decision-making
processes and the need to engage local communities in adaptation (see BASE
Task 5.3).




Main objective for the economicassessment

Assess the viability Rank different projects Feed economic input into the

ofa pr_?joct regarding their impact decision-making process
e ]

Objective Pre-feasibility study Investment decision

Simple CEA, CBA or MCA Comprehensive CBA, participatory MCA, RDM
Investment costs T ow high

Simple CEA, CBA or Enmizmrmm—hemiﬁmﬁry]m& RDM
Uncertainties low high

Simple CEA, CBA or MCA CBA or MCA with Monte-Carlo simulation,

RDM, ROA, DAP, Heuristics

InstAiRaitiasCBA Comprehensive CBA, MCA
legal binding of
Data availability low high
MCA CBA, RDM

) MCcA I CEA ) cBA
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PBCA - Participatory Benefit-Cost Analysis

The use of participatory methodologies for economic analysis in Cascais, Portugal
Alves F. M., Vizinho A., Campos |., Penha-Lopes G.,

Objective and concept Methodology Results
5-Step procedure 8 Adaptation measures analysed
The Participatory Benefit-Cost Analysis (PBCA) is @ | Final present
, _ + Stakeholder grouping (-7 participants) J . e
a hybrid methodology designed under FP7 e Short | Lone foriginal
roject BASE by CCIAM for the participato : S—
Pro) . Y P P . v « PCBA Matrix for one adaptation measure ] Sreen cormidors - 0373125
economic assessment of the costs and benefits of Reforestation of the sintre-cascaisrark. [CT IR T R
different adaptation measures. It was tested and T ] Action plan to manage ivasive e
. . i + Introducing discounting Eliminate water pollution points 2 2a2 1% 184579 134869
used in the analysis of the Strategic Plan for [T e ———— F R B E— E—
Climate Change of Cascais. FEESIEnE Eoad NS n PEs
g » Debate and selection of the discount rate ] ::"I::;':':l:: piocimanc 525 a5 1% 218775 327525
. . . . Vector surveillance system in the %
It is a simple-to-use, resource efficient, solutions focused, + Final present value presentation by each group S M i
+ Final present value comparisons and debate } S for et P 13339 09428

pro-active, democratic tool for decision-makers.

Example of a PBCA Matrix: “Green corridors”

Conclusions

The PBCA aims to combine the advantages and

ENV SOCIAL
Stl’engths Of mu|t|—cr|ter|a ana|\,|’SIS {MCA) Wlth the Iefrect s:'n“- zﬁ- [ s:mn— - It's more about the process than the result itself;
rationality of Cost-benefit Analysis [CBA), ev0|ving [Pescription | 2014/ (2020) on | 2sae) - It can lead to counter-literature, but intuitive, results, such as the
. . . . i .. [ apind selection of negative discount rates for some particular adaptation
from the simplicity of the Simplified Participatory e I L =it escures in Soi]e groups; P Pt
. . . . BENEFITS [leod conteat ’
COSt—Beneflt Anah(SIS (SPCBA] to dell'u"er an a"—ln— [Fresien carnrel | 1 z - Simple to use and understand, mainly if there is good
one procedure for action-researchers working in L facilitation/focalization
climate adaptation . 5 || a [ - The introduction of the time-factor and the inherent use of a
p . _ [hanwe discount rate enriches the debate and contributes significantly to
- CosTs e the usefulness and maturation of the tool;
foiechs - Inexpensive to use and implement as it can be applied in the
N context of an existing workshop and represent a 1-hour add-on to
the program with minimum marginal costs
Ricio B/C 067 3 - It allows stakeholders to point in the right direction regarding the
most important effects of an action if deeper CBA is needed for
quantitative valuation as well as identify expert shadow areas
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TAXES &
Incentives

Stakeholders Financing CC Adaptation

Regional
FUND
for
CC
Adaptation

Comunidade Intermunicipal
da Regido de Aveiro

Turismo Centro de Portugal

Regional Strategy and
Mational Strategy (PENT) |

CIRA

Dr. Pedro Vieira Machado

EDP Foundation
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Task and Deliverable 6.3: EU- wide economic evaluation of
adaptation to Climate change

This deliverable 6.3 of BASE is reporting in particular on the results of the
modelling exercises executed within the project. Costs and benefits are
explored for present and future climates, for different socio-economic
developments paths and different adaptation strategies. For all models
the SSP (Shared Socio-economic Pathways) 2 (‘middle of the road’), 3
(‘fragmented world’) and 5 (‘market driven development’) have been
explored as well as the climate scenarios according to RCP (Remote
concentration pathway) 4.5 (average climate change) and 8.5 (high
climate change) for 2050.

Floods Agriculture Health
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The main methodological advances that have been made with
respect to the modelling approaches applied for this deliverable are:

The more detailed sectorial studies on Floods, Agriculture and Health were used
to recalibrate and parameterize AD-WITCH damage, adaptation cost, and
adaptation effectiveness.

Crop patterns, land use, hydrological and agricultural production models have
been combined to obtain new insights in effective adaptation.

New cost estimates on flood protection and adapted building were applied in the
European scale flood model.

An improved 10-model has been applied to city flooding cases allowing for better
insight in the variety, size and cause of indirect damages.
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Aggregated results for floods
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Aggregated results for floods

Flooding Specification of
scenarios > Regional Direct Damage — "I: uplel
(Flooding maps) (Damage Functions)
Much Post-disaster Capital and Labour € l
roductivity constraints Consumption
uchn Intervention for E ) behaviour
com Iex . y J, changes
. p (policy intervention) =
- Multi-Regional Input Output (MRIO)
p I Ct ure 'l' ey — Homogenisation
: y » of
In d Irect c« Remaining - Df;;?:"eg“ \ Regional and
. resources N economy in damagesin | < Seasonal
ﬂ oodin : a:i"’:::“:'“ : i’ ey economic data
. prioritising | e N (Multi-Regional
S h Effl ¢ - =35:!':nlediﬂ::"i- 4 Input Output
L “and demand g8 tables)

L 4 l v v

Calculate direct loses Calculate Multi-regional Calculate time to Determine the most
in flooded city indirect losses recovery affected sectors

Figure 11 The structure of food footprint model based on multi-regional input output (MRIO)
model
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Agricultural production
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Recalibration of the top-down AD-WITCH model with BASE findings - overall results for
Western and Easter EU in the figures below:
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1) Building flood protection up to
a level of 1/100 year results in
BCR > 1 for most countries and
SSPs

2) Improving water efficiency
management of agriculture
results in BCR > 1 for all countries
and scenarios

3) Introducing mitigation and
adaptation into a global economic
assessment results in positive
effects on GDP in both Western
and Eastern Europe (damage < 0%
of GDP).
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Take away messages:

1.

Harmonization of economic analysis between different case studies is limited
and single-recipy prescriptions for economic evaluations across Europe is not
recommend. A tree-choice model can and should be developed;
Transferability of results/methods/processes among case studies is also limited
and should be used with care. Does not apply necessarily to models and
methods which can be easily adapted;

Using case specific data to calibrate and improve sectoral models can be key to
reduce uncertainties. However it demands close and early stage alingment
among researchers/practioners/local stakeholders;

Complementarity between different tools but also the increasing use of
participatory methodologies is fundamental when dealing with uncertainty, with
complexity, with growing demand for transparency in public decision-making
processes and the need to engage local communities in adaptation.
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