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I. SESSION DESCRIPTION  

ID: G1 

Impact Assessment of Nature-based solutions 

 

Hosts: 

 Title Name Organisation 

Host: Dr. Davide Geneletti University of 

Trento 

Co-host:  Daniele La Rosa  

 

 

Abstract: 

Nature-based solutions are described as solutions that potentially provide many co-benefits, 

that are cost-effective, and that promote social inclusion and equality. However, the actual 

evidence base supporting this is largely scattered, and often inferred from different areas 

and conditions, as opposed to empirically collected. We believe that a more structured body 

of evidence is needed to promote successful Nature-based solutions, enhancing their 

planning and design, including them in new urban and environmental policies and therefore 

paving the way for further implementation and upscaling. This session aims at sharing 

experiences on the impact assessment of Nature-based solutions, by i) discussing criteria 

and indicator frameworks that can be used to assess the impacts of Nature-based solutions, 

and ii) presenting results from empirical evaluations, conducted using both quantitative and 

qualitative approaches. 

Particularly, the session will focus on the following dimensions related to the performance of 

Nature-based solutions: 

- Cost-effectiveness; 

- Distributional and procedural equity; 

- Evidence on provided benefits; 

- Impacts on Biodiversity and Ecosystem Service; 

- Trade-offs and synergies among different ecosystem services; 



 

- Innovative urban and environmental policies. 

Presentations explicitly comparing the performance of Nature-based solutions vis-à-vis 

more traditional approaches (e.g., grey infrastructures) along (some of) the dimensions 

above are particularly welcome. 

 

 

Goals and objectives of the session: 

1.Sharing experiences of scientists and practitioners on the effectiveness of Nature-based 

solutions; 

2.Discussing criteria and indicators for impact assessment of Nature-based solutions 

3.Creating a body of evidence made of qualitative and quantitative assessments that can 

ultimately lead to promote best practices in the design and implementation of Nature-based 

solutions. 

 

Planned output / Deliverables: 

We aim at producing a joint discussion paper and/or (part of) a special issue in an 

international journal 

 

Related to ESP Working Group/National Network: 

General Session 

 

II. SESSION PROGRAM  

Date of session: Tuesday, 16 October 2018 

Time of session: 14:30 – 18:00 

Timetable speakers 

Time First name Surname Organization Title of presentation 

14:30-14:45 Davide   Geneletti 
University of 

Trento 

Impact Assessment of Nature-

based Solutions: An overview 

14:00-15:00 Katrien 
Van der 

Biest 

University of 

Antwerp 

Integrating ecosystem services 

into impact assessments: focus 

on evaluating processes 

15:00-15:15 Clara Veerkamp 

PBL 

Netherlands 

Environmental 

Ecosystem services delivered by 

urban green and blue 



 

Time First name Surname Organization Title of presentation 

Assessment 

Agency 

infrastructure: a review 

15:15-15:30 Daniele La Rosa 
University of 

Catania 

Analysing the spatial equity of 

the benefits from water 

regulation by Sustainable Urban 

Drainage Systems 

15:30-15:45 Marialuce Stanganelli 

University of 

Naples 

Federico II 

Assessing NBSs performances 

for Natural Risk Management in 

Mountainous and Rural Areas 

15:45-16:00 Rosalind Bark 
University of 

East Anglia 

Attitudes and views to nature-

based solutions for flood risk 

management in the UK 

16:30-16:45 Laetitia Pettinotti 

Basque 

Centre for 

Climate 

Change 

Estimating the distributional 

impact on livelihoods of river 

flow change due to dam 

building, Pwalugu, Northern 

Ghana. 

16:45-17:00 Edna Cabecinha 

University of 

Trás-os-

Montes and 

Alto Douro 

Innovating with nature towards 

an integrated coastal 

management: A case study 

17:00-18:00 Final Discussion 

 

 

 

 

 

 

 

 



 

III. ABSTRACTS  

The abstracts appear in alphabetic order based on the last name of the first author. The first author is the presenting author 

unless indicated otherwise. 

1. Type of submission: Abstract 

G. General sessions: G1 Impact Assessment of Nature-based solutions 

Attitudes and views to nature-based solutions for flood risk management in the UK 

First  author: Rosalind Bark 

Other author(s): Julia Martin-Ortega, Kerry Waylen 

Affiliation, Country: University of East Anglia, United Kingdom 

Implementing nature-based solutions for flood risk management requires a paradigm shift 

in current flood risk management policy. In this research we surveyed 118 respondents 

across the United Kingdom with a broad interest in flood risk and/or water, land or 

environmental management about their views and opinions on nature-based solutions for 

flood risk management. Two-thirds of respondents considered themselves familiar with the 

concept of nature-based solutions and a little over half have been connected to, or 

participated in, one or more nature-based solutions projects in the United Kingdom. 

Responses to a question on the barriers to future implementation of nature-based solutions 

for flood risk management revealed four key challenges around coordination, tenure, 

evidence around efficacy and unintended risks. Follow-up questions around future 

implementation of nature-based solutions for flood risk management found that three 

quarters believed more schemes should be implemented though there was agreement that 

more research and evidence was needed. In responding to questions around who should be 

invovled in future nature-based solutions for flood risk management, a majority view was 

that enabling a shift in flood risk management policy will necessarily involve all stakeholders. 

However, responses revealed some disagreement between different stakeholder groups 

about which group should lead implementation, either land managers or conservation and 

catchment partnerhships. Questions around who should pay for nature-based solutions for 

flood risk management and how potential payments to farmers  for flood risk management 

services also revealed wide variation. Future implementation of nature-based solutions for 

flood risk management may require the support or involvement of groups that currently do 

not yet play a big role in flood risk management. Involvement of these groups maybe 

motivated by the co-benefits they might receive. 



 

Keywords: nature-based solutions, stakeholder attitudes, trade-offs, co-benefits, payment 

for flood protection services

2. Type of submission: Abstract 

G. General sessions: G1 Impact Assessment of Nature-based solutions 

Innovating with nature towards an integrated coastal management: A case study 

First  author: Edna Cabecinha 

Other author(s): Mónica Barbosa, Laura Costa 

Affiliation, Country: Department of Biology and Environment, CITAB, University of Trás-os-

Montes and Alto Douro, Vila Real, Portugal 

About a half of the world's population live within 100 Km of the coastline, using the available 

coastal resources. Intense urbanization combined with climate change, have contributed to 

the erosion and retreat of coastlines, causing high ecosystem destruction, and 

compromising population safety. These processes may lead to biodiversity loss or a 

reduction in the general functioning of ecosystems, and therewith in the provisioning of 

services they provide. Nature-based solutions promoting green urban areas have significant 

potential to decrease the vulnerability and enhance the resilience of cities, namely costal 

cities in light of climatic change. This study analysed shoreline changes and urban sprawl 

during a medium- term period from 1970-2010, in a northern coastal Portuguese area, 

Furadouro, and propose nature-based solutions to provide a more sustainable and cost-

effective techniques to the actual erosion problems. A spatial-temporal analysis was applied 

to identify factors affecting coastal degradation on Furadouro's Beach, in order to 

understand local natural and patrimonial factors as well as the changes in urban planning. A 

project based on nature-based solutions, was developed, with a more sustainable 

management approach to buffer future shoreline changes and safeguard coastal ecosystem 

services. The solutions proposed, by working with nature, rather than against it, were 

focused on climate mitigation and adaptation tools.  The project produced additional co-

benefits for societal well-being, representing a strong investment option for sustainable 

urban planning. Therefore, Nature-Based Solutions can be an opportunity for innovation, 

and presented as a cost-effective way of creating a greener, more sustainable, and more 

competitive economy for policymakers and practitioners.  

Keywords: Nature-based solutions, Co-benefits; Urban costal areas, Climate-change 

adaptation and mitigation 



 

3. Type of submission: Abstract 

G. General sessions: G1 Impact Assessment of Nature-based solutions 

Analysing the spatial equity of the benefits from water regulation by Sustainable Urban 

Drainage Systems 

First  author: Daniele La Rosa, Viviana Pappalardo 

Affiliation, Country: Department of Civil Engineering and Architecture, University of Catania, 

Italy 

There is a rising demand to enhance the provision of ecosystem services in cities, especially 

when looking at the issue of risk of urban flood associated with climate changes and 

urbanization processes. This requires a shift from planning approaches that rely on 

conventional systems and devices to those based on natural processes to adapt to changes 

and to increase urban sustainability. Among the set of Nature-Based Solutions available for 

planners, Sustainable Urban Drainage Systems (SUDS) are effective systems to reduce the 

negative effects of urban water run-offs and to increase the overall provision of ES in 

cities.However, SUDS can impact differently in the urban fabric and generate positive effects 

only on particular portions of cities. Such inequalities could be even more pronounced when 

SUDS are implemented in private areas such green roofs or private green spaces. Planning of 

SUDS should try to consider not only the number of potential beneficiaries but also their 

location in the city, as water sensitive approaches to urban planning must deal with 

distributive, procedural and contextual dimensions of equity.In this paper, we present 

different spatially explicit planning scenarios of SUDS location for a high density urban basin 

in Southern Italy. Particularly, we evaluated the relation between the quantitative 

performance of SUDS in terms of reduction of surface run-off and the number and spatial 

location of beneficiaries (residents). Results suggests that planning choices for SUDS might 

generate trade-offs among their overall performance and the number and location of people 

living close by the areas where the positive effects of SUDS take place, also including 

social/cultural services. Such trade-offs call for additional research to find more sound and 

consolidated ways to define and assess the benefits of SUDS when spatial inequalities issues 

can be generated. 

Keywords: Sustainable Urban Drainage Systems; urban planning; equity; 

 



 

4. Type of submission: Abstract 

G. General sessions: G1 Impact Assessment of Nature-based solutions 

Estimating the distributional impact on livelihoods of river flow change due to dam building, 

Pwalugu, Northern Ghana. 

First  author: Laetitia Pettinotti   

Other author(s): Marloes Mul, Anil Markandya, James Dalton 

Affiliation, Country: Basque Centre for Climate Change, Spain 

The present research focuses on natural water infrastructure, specifically the case of a river 

and floodplain system in Pwalugu, northern Ghana. We quantify in economic terms the 

natural infrastructure role in supporting local livelihoods for different socio economic 

household groups within the Pwalugu communities and its relationship with a proposed 

multipurpose dam on the White Volta River in northern Ghana. On average, a household is 

dependent on the natural water infrastructure for 54% (USD 1,365) of its livelihood income. 

Better off households have the highest dependence on outputs supported by the natural 

water infrastructure (59% of its revenue in 2015, corresponding to USD 2,180) while middle 

and poor household derive 47% (USD 1,220 and USD 615, respectively) from it.Furthermore, 

linking the economic values to hydrological data, we compare the current situation (t) to an 

estimate of benefits retrieved in the past (t-1) before the upstream Bagré dam was 

constructed in Burkina Faso and to an estimate of the potential future situation (t+1), after 

the proposed dam is constructed. With a dam operated for constant river flow regime as 

hypothesised in scenario t+1, the households would potentially incur a 20% loss of income 

and experience a widening of inequalities within and across household groups, with the poor 

households losing out the most from this change (68% income loss).We suggest an 

alternative dam operation that would maintain the natural water infrastructure benefits to 

the communities and discuss it in light of the expected benefits produced by the dam at 

national and regional level. 

Keywords: Distributional analysis; Ecosystem services valuation; Ghana; Hydrology; Social 

equity;

 

 

 



 

5. Type of submission: Abstract 

G. General sessions: G1 Impact Assessment of Nature-based solutions 

Assessing NBSs performances for Natural Risk Management in Mountainous and Rural Areas 

First  author: Marialuce Stanganelli 

Other author(s): Maurizio Giugni, Gianfranco Urciuoli, Alfonso Corniello, Paolo Budetta, 

Francesco De Paola, Marialuce Stanganelli, Francesco Pugliese, Silvia Autuori, Carlo Gerundo 

Affiliation, Country: Department of Civil Environmental and Architectural Engineering; 

University of Naples Federico II, Italy 

PHUSICOS is an Horizon2020 project targeted to study the effectiveness of Natural Based 

Solutions for Distaster Risk Reduction in Mountainous and Rural Areas. The development of a 

framework of indicators to verify the performances of NBSs in natural risk management 

processes in comparison with grey solutions, hybrid solution  and prevention policies is a 

key task of PHUSICOS. The peculiarity of PHUSICOS Indicator Framework is to deal with a 

regional scale and rural contexts while the main part of studies on NBSs focus on urban or 

densely populated areas. These characteristics shift the focus of the assessment from urban 

hazard (Urban Heat Island; Rainwater runoff) to other sources of natural risks (landslides, 

river floods, drought and erosion)  and different co-benefits that can be achieved by NBSs 

(i.e. Revitalization of marginal areas, Accessibility improvement to natural resources, 

Creation of new jobs, Reinforcement of traditional jobs, Restoring and enhance of traditional 

knowledge on risk, Contrast of depopulation phenomenon). The conceptual framework 

proposed is based on three different levels (not hierarchically structured): a) the assessment 

factors (Effectiveness; Efficiency and Funding; Resilience; Co-benefits; Participatory 

Processes); b) the Expected Impacts (Risk reduction; Ecosystem Improvements; Community 

revitalization; Economic  development; Landscape Impacts and Side Effects and Social 

Perceptions); c) Period of assessment (Short term, Mid-term, Long Term). The organization 

of the indicators framework on these levels allows a cross reading of phenomena linked to 

NBSs use in mountain and rural areas and the possibility to extract different set of 

informations combining different levels of readings. The conceptual framework points out 

the attention also on possible side-effects and obstacles that could prevent NBSs positive 

impacts. This obstacles concerns several domains such as conflict of interest and local 

communities’ involvement, as well as local authorities development strategies at different 

scale. 



 

Keywords: NBS; Gray Infrastructures; Hybrid Infrastructures; Natural Risk management; 

Mountainous and Rural Areas 

6. Type of submission: Abstract 

G. General sessions: G1 Impact Assessment of Nature-based solutions 

Integrating ecosystem services into impact assessments: focus on evaluating processes 

First  author: Katrien Van der Biest 

Other author(s): Patrick Meire, Tim Schellekens, Dries Bonte, Tom Maris, Bram D'hondt, Tom 

Ysebaert, Thomas Vanagt 

Affiliation, Country: University of Antwerp, Belgium 

Recent research demonstrates how an inclusion of ecosystem services can add value to an 

impact assessment, i.e. by shifting the focus from avoiding negative impacts to creating 

opportunities, by linking effects on ecological functioning to benefits for society and by 

providing a multi-disciplinary framework that allows to consider cross-sectoral effects. 

However, with these advantages also new challenges arise which obstruct implementation in 

practice. The most commonly used ecosystem services models have a single-service 

approach, where each ecosystem service is being assessed separately without considering 

interactions among the services. This restricts their capacity to account for cross-sectoral 

effects. Integrating ecosystem services into impact assessments also increases the time- and 

resource investments to perform an impact assessment as they cover a wide variety of 

disciplines and they generally need detailed and spatially-explicit information. We present an 

approach that tackles these challenges and aims to facilitate the integration of ecosystem 

services into impact assessments. The approach focuses on ecosystem processes as the 

nexus of ecosystem services and biodiversity and the basis to evaluate effects of a project. 

Using the case-study of the Belgian coastal ecosystem, we illustrate how it restricts the 

potentially large amount of data needed to quantify ecosystem services, how it allows to 

account for cumulative impacts beyond the spatial and temporal scale of the individual 

project and how it facilitates the development of ecosystem-based alternatives. 

Keywords: ecosystem-based alternatives; ecological processes; cumulative effects; user-

friendly 

 



 

 

 

7. Type of submission: Abstract 

G. General sessions: G1 Impact Assessment of Nature-based solutions 

Ecosystem services delivered by urban green and blue infrastructure: a review 

First  author: Clara Veerkamp 

Other author(s): Helena I. Hanson, Aafke M. Schipper 

Affiliation, Country: PBL Netherlands Environmental Assessment Agency, Netherlands 

The increasing urban population worldwide is experiencing challenges imposed by climate 

change, decreasing environmental quality and threats to health and wellbeing. Consequently, 

cities are seeking for new strategies to tackle these urban challenges in a sustainable way. 

Urban green and blue infrastructure (UGI) is increasingly recognized for its potential to 

contribute to solving these challenges. However, the literature on this topic is scattered and 

a systematic evaluation of the ecosystem services (ES) provided by UGI is yet lacking. In a 

literature review, we synthesized more than 500 peer-reviewed scientific publications in 

order to evaluate the current quantitative evidence base for ES provided by UGI. Thereby we 

assessed 1) the distribution of studies among different ES, 2) the global distribution of 

studies that quantify the provisioning of a particular ES by a particular UGI type (e.g. green 

roofs, gardens, parks), and 3) the methods and indicators used to quantify the services. We 

focused on eight ES that are generally considered particularly important in an urban context: 

local climate regulation, storm water retention, water purification, soil remediation, air 

purification, pollination, recreational value, and aesthetic value. Preliminary results revealed 

that the evidence base is biased towards a few ES and UGI, for example local climate 

regulation was the most prominent ES studied, primarily measured in urban parks, while less 

studies focused on soil remediation and pollination. Moreover, a diverse set of indicators 

have been used to assess the impact of UGI; and the spectrum is especially large when 

assessing cultural services such as recreational and aesthetic values.  In this presentation we 

share the results of our literature review. We will focus on the characteristics of the current 

(scientific) evidence base in the light of the effectiveness of UGI to help solving urban 

sustainability challenges. 

Keywords: ecosystem services, cities, sustainability challenges, nature-base solutions, green 

infrastructure 
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