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Chapter 9
Closing the Implementation Gap of NBS 
for Water Security: Developing 
an Implementation Strategy for Natural 
Assurance Schemes

Mónica A. Altamirano, Hugo de Rijke, Begoña Arellano, Florentina Nanu, 
Marice Angulo, Camilo Benítez Ávila, Kieran Dartée, Karina Peña, 
Beatriz Mayor, Polona Pengal, and Albert Scrieciu

9.1 � Introduction and Conceptual Frame

Evidence recorded over the last decade indicates that we are about to reach or have 
already reached a tipping point related to climate change. The Global Commission on 
Adaptation (GCA) (2019) report stated: “Climate change is one of the greatest threats 
facing humanity, with far-reaching and devastating impacts on people, the environ-
ment and the economy”. The frequency of extreme events keeps increasing. In terms 
of overall losses, 2017 was the second-costliest year ever for natural disasters. Overall 
losses in 2017 (US$ 330 bn) were far greater even than those in the extreme years of 
2005 and 2008. Only in 2011 higher loss figs. (US$ 350bn) have been recorded and 
they were related to the Tohoku earthquake and floods in Thailand. The share of 
insured losses (US$ 135 bn) is the highest figure in the period from 1980 to 2017. 
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Munich Re NatCatSERVICE recorded 710 relevant loss events, which is above the 
average of 605 events per year of the last decade and much higher than the average of 
490 events over the last 30 years (Munich Re 2018). According to the GCA, rising 
seas and greater storm surges could force hundreds of millions of people in coastal 
cities from their homes and generate losses of more than USD 1 trillion yearly by 
2050 in coastal urban areas. Meanwhile, a 2016 World Bank report indicates that the 
impacts of Climate Change will be channelled primarily through the water cycle and 
that water scarcity could cost some regions up to 6% of their GDP.

In the context of a climate and water crisis, and intensified by the Covid19 crisis 
awareness about the need to rethink our economic development paradigm has 
increased. Against this context the potential of Ecosystems and Nature-based 
Solutions (NbS) as important pieces of a new regenerative economic model and as 
important allies to mitigate water risks is being more and more recognised.

This approach is understood as the enriching of the traditional infrastructure plan-
ning process with green and hybrid (green and grey) solutions along with traditional 
grey infrastructure. Green infrastructure is defined by the World Bank (2019) as a 
subset of nature-based solutions (NbS) that intently and strategically preserves, 
enhances, or restores elements of a natural system to help produce higher-quality, 
more resilient and lower-cost infrastructure services. Green infrastructures are multi-
functional and adaptive, making them a promising and robust long-term solution. Due 
to their characteristics, they can contribute to climate adaptation as well as to climate 
mitigation. They can provide a cost-effective approach to address deep uncertainty 
related to climate change by avoiding or delaying lock-in to capital-intensive infra-
structure, allowing for flexibility to adapt to changing circumstances (OECD 2013).

The challenge is that, while the potential NBS and green infrastructure is increas-
ingly acknowledged, and it is well positioned in the political agenda of the European 
Commission, Multilateral Development Banks and governments, the reality is that 
in many regions the implementation of these solutions at watershed scale remains 
latent. In most cases green infrastructure is still implemented solely as pilot projects 
removed from mainstream procurement strategies. Even in countries at the fore-
front, like Peru, where funds are being collected to invest in watershed protection 
and ecosystem conservation for water supply, the implementation of projects at 
scale is still an operational and procurement challenge.

In order to close this implementation gap this chapter presents guidelines to 
develop an implementation and financing strategy for natural assurance schemes, 
and for the implementation of Nature-based Solutions for Water Security in general 
(Altamirano et al. 2021). Following the Financing Framework for Water Security 
(Altamirano 2017, 2019) these principles have been further tailored and developed 
with additional elements to fit the innovative nature of NBS projects for which 
important evidence and information gaps remain, e.g. the expected and typical cash-
flow and risk profiles of green and hybrid (green-grey) projects and the levels of 
service they can guarantee over time.

Summarising, our aim has been to develop a methodology that supports and 
enables the proponents of green infrastructure to structure and shape their project 
proposals as investable propositions, in a way and a language that appeal to either 
public or private investors. Our approach offers an interface between the project 
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delivery and finance community and the water resources planning and watershed 
conservation communities.

In this chapter we present the basic methodological elements of our approach and 
the process it involves, as well as an illustration for one of the three demonstration 
cases we have supported to develop an implementation strategy. This is one of the three 
EU case studies where the framework was appplied to develop an implementation 
strategy. The three EU case studies are micro-wetlands in Rotterdam in the Netherlands, 
Medina del Campo Groundwater body (GWB) in Spain and Potelu wetland in the 
lower Danube in Romania which are presented in Chaps. 11 and 16 (this volume). To 
finalize conclusions and recommendations about what is needed to move ahead towards 
implementation at scale of NBS for water security in Europe are presented.

9.2 � Financing Framework for Water Security

An important goal in relation to natural assurance schemes was also to enable the 
step from adaptive planning towards investment planning. For plans and projects of 
any type to be able to access funding and financing, it is essential to justify why the 
proposed investment optimises the use of scarce public and/or private funds. It is 
also very important to provide evidence that shows that the proposed investment(s) 
in NBS and the way these NBS will be procured will optimise Value for Money 
(VfM). In other words, the case for investment needs to be made.

The Financing Framework for Water Security supports the aforementioned 
objective by setting in motion a process that bridge the existing gap between adap-
tive planning and investment planning phases. In the adaptive planning phase both 
the strategic case – the need for change- and the economic case- on why the pre-
ferred strategy – NAS- will optimise the use of scarce public funds (see Chap. 6 Le 
Coent et al., this volume) are made. The framework then guide within the invest-
ment planning phase the further definition of the commercial case: how to organise 
the program so as to make its implementation achievable and attractive for market 
players (large companies as well as SME’s); the financial case: is the program 
affordable for the local and national economy? And the management case: how 
could these concepts and the entire program be delivered successfully and by 
whom? (Public, Private, and civil society actors).

A crucial element towards the development of the five business cases: strategic, 
economic, as well as commercial, financial and management business case (see 
Fig. 9.1), is the development of a suitable implementation arrangement per measure. 
The FFWS guides the stakeholder involved in a planning process in designing an 
implementation arrangement for water security projects and natural assurance 
schemes including the development of a governance structure, a funding strategy, a 
financing and procurement strategy. This means considering a number of elements, 
namely: (a) the transaction (e.g. type of good and financial as well as physical proj-
ect characteristics), (b) the level of service required over time and (c) the institu-
tional setting (stakeholders, strengths of local government, private sector and 
community, the incentives created by formal and informal institutions and the 
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STRATEGIC
Is there a compelling

case for change?

MANAGEMENT
How will the proposal

be successfully
deliverd?

ECONOMIC
Does the recommended
option optimise public

value?

COMMERCIAL
Is the proposed

deal achievable and
attractive in the
market place?

FINANCIAL
Is the spending

proposal affordable?

Fig. 9.1  The five business cases for public investments. (Source: UK HM Treasury 2018. More 
information available at: https://assets.publishing.service.gov.uk/government/uploads/system/
uploads/attachment_data/file/749086/Project_Business_Case_2018.pdf)

insurance and re-insurance schemes that apply) – and considering lessons learned 
from best practices worldwide, they can choose from a wide range of project deliv-
ery and finance options that vary from purely public governance options up to the 
creation public governance options up to the creation of regulated markets for pri-
vate initiatives and innovative business models to emerge. The implementation 
arrangement(s) with the highest potential to ensure sustainability in service delivery 
in the long term are then considered as base for a further process of design and 
project structuring.

The four main stages of analysis to design an implementation arrangement to 
follow are presented in Fig. 9.2 and Box 9.1. For more detailed guidance on the 
process to gradually advance the five business cases through the process of strategic 
planning for water security, please check the Handbook for the Implementation of 
NBS for water security (Altamirano et al. 2021).

It is important to clarify that while on the one hand the input to this first phase is 
expected to be a preferred strategy for water security, for which there is a clear stra-
tegic and economic case; on the other hand the further specification of a hierarchy 
of services to be provided by the strategy and/or specific green infrastructure 
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Fig. 9.2  Main components of the implementation arrangement. (Source: Altamirano et  al. 
2021, p. 23)

investments and the potential sources of revenue helps to further shape the strategic 
case of the investment programme being considered and may even lead to signifi-
cant changes in the solutions being thought as part of this preferred strategy. Box 9.1 
presents the four more important steps considered in this process of designing an 
implementation arrangement.

Making use of system analysis, group model building and other collaborative 
techniques along with principles of New Institutional Economics, the FFWS enables 
a process of transdisciplinary collaboration to design fit for purpose implementation 
mechanism for water security projects and strategies. This process involves all 
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relevant public, private and community actors key for implementation and enables 
the translation of strategic water security plans into clearly phased hybrid infrastruc-
ture clusters that can be absorbed by formal public investment planning processes 
and then translated into several financially viable or even bankable deals making use 
of a blended finance approach (Altamirano 2019, p. 7).

Blended finance is defined as the strategic use of development finance and phil-
anthropic funds to mobilise private capital flows to emerging and frontier markets 
by the OECD and the World Economic Forum (OECD and WEF 2015; OECD 2018).

Box 9.1 Steps to Design an Implementation Arrangement According to 
the Financing Framework for Water Security

Step 1: define the main services the project will create and categorize this in 
types of economic goods. It is important here to bear in mind that we cat-
egorize the services the asset created by the project delivers, not necessar-
ily the asset itself. For example, a forest may provide services that can be 
considered private (such as reduction of sedimentation rate of hydropower 
plants), yet the forest itself may be a public good. This categorization 
enables the identification of which types of funding could be appropriate to 
ensure cost recovery.

Step 2: Funding strategy: the funding of a project could be either public or 
private. In general terms, the main sources of funding are what the OECD 
called the 3 T’s: Taxes, Tariffs or Transfers. Once the sources of funding – 
who ultimately pay for the project- are determined the mechanisms to 
arrange capital upfront (financing) and how to place the project on the 
market (procurement) are selected.

Step 3: Financing strategy: depending on the type of project and whether the 
project sponsor is public or private, a variety of financing instruments 
could be used. In the graph below we show for example a variety of inno-
vative financing instruments for Climate Adaptation and DRR 
(Altamirano 2019).

Step 4: Procurement strategy: which refers to how the government agency or 
private project sponsor responsible for the project can choose to make use 
of or to purchase the project. The graph shown here applies mainly to pub-
lic infrastructures, while other sectors or types of transactions may need a 
different approach, such as the design of regulated markets or bottom-up 
community-based initiatives. At is shown in this graph in case of public 
procurement of infrastructures the government may choose to tender it as 
a fully integrated contract (e.g. involving the private sector from planning 
up to Operation and Maintenance) or choose for more traditional sepa-
rate ones.

(Source: Altamirano 2019, p. 13)
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9.3 � Green Versus Grey Infrastructure Projects: Structuring 
Investable NBS Propositions

Multiple factors slow down the rate of adoption of NbS for water security. Some of the 
more often cited are uncertain performance, higher (real and perceived) risk and an 
unattractive cash profile of NbS projects. However, the most fundamental challenge is 
that most public and private investment planning processes are geared towards grey 
infrastructure “projects” as investment units and do not fit the characteristics of natu-
ral infrastructure investments. This section presents how natural infrastructure is seen 
through the lens of the proponents of this approach versus the lens used by investors. 
The way hybrid infrastructure strategies are seen by eco-engineers and proponents in 
general versus financers and project developers create an important divide in language 
and interests. The criteria they both apply to judge the potential of green and hybrid 
versus grey-only infrastructure strategies are fundamentally different.

It is important to clarify that whether the project developer could be public or 
private, does not make a significant change in this divide; the only difference could 
be the capacity of the public project developer to carry more risks and financial 
losses than the private one. Our objective with the FFWS is to enable NbS propo-
nents to engage in strategic planning and investment planning processes and work 
more effectively together with project developers, project sponsors and financiers.

9.3.1 � Cost-Effectiveness of NBS Versus Grey Infrastructure

Here an important aspect to consider is context specificity. That is for the calcula-
tion of life cycle costs and comparison of NBS versus grey solutions and strategies 
“green infrastructure design and performance is generally more context-specific 
than grey infrastructure. NBS solutions for DRR need to be designed and built to fit 
the soil, terrain and hydrological conditions of each individual site” (American 
Rivers 2012, p. 9). For NBS projects this difference means, on the one hand, greater 
complexity and uncertainty in ex-ante cost estimations and cash profiles, and in the 
other hand often a greater value from addressing wider local concerns and values 
(Altamirano and de Rijke 2017), i.e. a wider set of co-benefits (see Chap. 6 Le 
Coent et al., this volume).

9.3.2 � Cash Profiles of Green Versus Grey Infrastructure

Cost-benefits comparisons made of NBS solutions versus grey infrastructure for 
example for stormwater management; have found the following advantages of NBS 
versus grey infrastructure projects in terms of Total Costs of Ownership (American 
Rivers 2012, p. 9):

9  Closing the Implementation Gap of NBS for Water Security: Developing…
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•	 Reduced built capital (equipment, installation) costs
•	 Reduced operation costs (e.g. energy costs)
•	 Reduced land acquisition costs
•	 Reduced repair and maintenance costs
•	 Reduced external costs (off-site costs imposed on others)
•	 Reduced infrastructure replacement costs (potential for longer life of investment)

Nonetheless, NBS have unique financing challenges inherent to their cashflow and 
risk profiles. Benefits are often unique, delayed, dispersed, non-guaranteed and non-
financial, complicating the estimation of an internal rate of return (IRR). With 
respect to costs, capital expenditure is often spread over a longer-term, in compari-
son to grey solutions as construction time or time to reach functionality is often 
longer for green versus grey infrastructure.

While Total Costs of Ownership (TCO) are expected to be lower for NBS versus 
grey infrastructure in the long term, it is also important to consider the differences 
in the perceived risk profiles of green versus grey and the impact that will have on 
the cost of capital and on the “risk premium” to be charged by implementing parties 
to the procurement agency when opting for green versus grey. This will be espe-
cially the case in the earlier years of transition towards a hybrid infrastructure mar-
ket, when risk perception will remain high and companies that engage in providing 
these NBS solutions will not have the required track record to prove to financiers 
that these companies have full overall control of construction and performance risks.

The multi-functional and innovative nature of green versus grey makes the 
financing of NBS solutions at scale significantly more challenging. Nevertheless, 
the specific characteristics of NBS also result in a net positive impact for on-site 
aesthetics and other co-benefits has often proven beneficial to generate new funding 
sources since these positive impacts and other co-benefits increase the willingness 
to pay from people in the immediate vicinity of these solutions. For example, in 
Portland, Oregon, residents were more willing to invest for on-site stormwater proj-
ects that brought scenic and other direct additional benefits (American Rivers 2012).

Our approach proposes a structure process to shape NbS projects and design fit 
for purpose implementation arrangements that improve the cashflow and risk pro-
files of NBS projects, enable the conversion of co-benefits into additional revenue 
sources and keep transactions costs and implementation risks inherent to multi-
functional projects at a minimum.

9.3.3 � Specifying Multiple Levels of Service: A Hierarchy 
of Functions to Guide Trade-Offs

A main advantage of NBS is that they can fulfil multiple functions. This also means 
that when NBS strategies are structured as investment projects, these may translate 
into projects that are contracted by multiple principals (public and/or private). As 
trade-offs between the functions provided by the NBS strategies may be expected, 
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this could easily translate into significant contractual risks, during both the con-
struction and operation of these projects.

To reduce these eventual contractual risks while increasing the possibility to 
monetize more co-benefits of NbS we propose a number of collaborative modelling 
protocols that help clarify:

–– Hierarchy of functions: specifying which combinations of measures (green, 
grey and non-structural) ensure together 2–4 main functions; and then make 
clear how to prioritize in case of trade-offs between them. The final prioritization 
is a function not only of the physical processes, but ultimately a social construct 
that is influenced by how active different problem owners are and which function 
is valued more by public and/or private beneficiaries

–– Function curves, Life Cycle Costs (LCC), cashflow and risk profiles of natu-
ral infrastructure measures: the function curves, risk matrixes and LCC of 
grey infrastructures are often well known, however that is not the case for green 
infrastructure. A wide variety of technical expertise (e.g. ecology, morphology, 
civil engineering, and so forth) and simulation models need to be considered to 
arrive to the definition of these variables which ultimately shape the cash and risk 
profile of these hybrid investment projects.

These two elements set basis for further in-depth analyses and will lead to the iden-
tification of alternative revenue generation strategies (funding strategy) and the 
choice of a family of implementation arrangements. Depending on whether the ser-
vices provided – not the assets- can be considered public, toll, common resources or 
private goods different sources of funding would apply; tariffs can be applied to 
private and toll goods and taxes or transfers would be required to fund public ser-
vices. Then depending whether taxes, tariffs or transfers are identified as the most 
important source of revenue as well as whether the public or the private sector will 
be the main project sponsor, different types of implementation arrangements will be 
considered for further development of the full business case.

More specifically investment in NbS for water security and watershed conserva-
tion could take any of the following four forms:

	1.	 Public procurement contracts, which includes traditional Design-Bid-Build con-
tracts but also Public-Private Partnerships and even unsolicited proposals made by 
the private sector but that require concession rights from the government authorities

	2.	 Privately driven water stewardship investments,
	3.	 Collective investment vehicles, and
	4.	 Environmental and/or ecosystem markets

Although the design process will vary for different types of implementation arrange-
ments, in most cases, investments will lead to investment projects and/or the delega-
tion of operation and maintenance activities to third parties. Whenever a public or 
private entity needs to implement the envisioned activities, these entities will need 
to decide whether to implement themselves or to delegate implementation to another 
party: public, private or community. In that sense, independent of whether the 
choice for implementation arrangements is 1,3 or 4 (as above); the project sponsor 
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will have to make financing and procurement choices. For doing so, this chapter 
presents the process to guide them in selecting the project delivery and finance 
mechanism that reduce transaction costs and ensure the right incentives are created 
for sustained service delivery (Altamirano 2019).

9.4 � Spain, Medina Del Campo Aquifer Recovery 
as Illustration

The illustration presented here is a summarised version of the case presented in the 
Handbook for Implementation of NBS for Water Security (Altamirano et al. 2021). 
The NAS in question is the Medina del Campo aquifer, a groundwater body in 
Central Spain extending beneath Southern Valladolid and Northern Avila provinces. 
The area covering 3700 km2 is highly impacted by droughts, groundwater exploita-
tion, and degradation of the surface riverine ecosystems along the Zapardiel river. 
Climate projections indicate that these conditions will worsen in the future and 
probably threaten the economic wellbeing of the region, which is highly dependent 
on agriculture. A collaborative process with water users and related stakeholders 
has resulted in the identification and planning of 5 measures: aquifer recharge, tech-
nological transformation of fields, alternating crops, water abstractions control and 
other governance measures including the constitution of WUAs (water user associa-
tions). While the technological transformation of fields was not considered origi-
nally as part of the strategy within the NAIAD project, the analysis undertaken by 
Deltares, including the results of the first stakeholder engagement workshop found 
out this to be a critical component for the overall success of the NbS programme. 
Therefore, it was decided to include this measure as part of the preferred strategy in 
the design of the project preparation process.

The FFWS for the Medina del Campo case was implemented during the process of 
building commitment with water users, and during the later stage of strategy building 
for complying with the Water Framework Directive targets for groundwater. The assess-
ment of existing data was a collaborative process between different NAIAD demo part-
ners, the Duero River Basin Authority (CDH) and the research institute Deltares. 
Additionally, the findings from the NAIAD project and the FFWS application could be 
of use for the further design of the LIFE Integrated Project lead by the CHD. This 
LIFE-IP RBMP-Duero project aims to implement a river basin management plan in the 
central-south part of the Duero river basin, including the Medina del Campo area.

The most crucial success factor for successful implementation in the Medina del 
Campo case relates to behavioural change by agricultural water users, and how to 
effectively incentivize them to make significant changes in their agricultural practices. 
Existing traditional practices have compromised the sustainability of water resources 
in the long term. Given this key implementation challenge in this application of the 
FFWS relatively more attention was paid to the non-structural measures or soft com-
ponents of the NbS strategy and the process included an in-depth institutional analysis.

M. A. Altamirano et al.
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9.4.1 � Strategic Case: Theory of Change 
and Enabling Environment

Spain has been exposed to significant simultaneous changes, which have challenged 
water management efforts nationwide. On the one hand, European regulation 
requires from member parties the compliance with more demanding environmental 
goals. On the other hand, the lack of demographic retention in the rural areas and an 
aged farming sector affect this and other regions in Spain and set an important con-
straint for the implementation of the proposed measures.

Main drivers for implementation of an NbS strategy are to reduce water con-
sumption by 25%, to restore ground-water-related ecosystem services, to improve 
water supply quality now affected by arsenic contamination, and to reduce flood and 
drought risk and other related risks such as landslide. The initiative stems from the 
strategic goals and responsibilities of the CHD to comply with European regula-
tions and national water planning. The enabling environment is given by the struc-
ture of water rights, and the Water Framework Directive. Accordingly, the problem 
owner is the Duero River Basin Authority (CHD), as the authority in charge of water 
planning and the enforcement of the Water Framework Directive (FD).

In previous decades, the CHD granted water rights over the aquifer in a time 
when the knowledge on aquifer dynamics was rather scarce. Therefore, there was an 
overprovision of water rights on the aquifer. The situation as is now is presented in 
a Causal Loop Diagram (Fig. 9.3).1

1 See Lane 2008 for getting familiarity with CLD representation of complex systems.
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Fig. 9.3  Business as Usual situation in Medina del Campo
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There is a balancing loop between water availability, the higher levels of ground-
water the higher water extraction reducing the existing levels of water in the 
GWB. Water extraction is driven by agricultural production. A share of this produc-
tion is the result of unsustainable water use practices, which is driven by economic 
pressure faced by farmers due to extremely low prices. Non-sustainable practices 
imply higher rates of water extraction, and consequently, it is represented with a 
thicker arrow. The economic pressure increases as there is a perception of the water 
deficit between water needs and availability, competing with the ecological mini-
mum. As the positive contribution of rain to water levels is rather insufficient to 
balance water extractions, it is represented with a dotted line.

The NAS strategy proposed.
to introduce a change in the way water is managed towards a more sustainable 

water use regime includes:

	1.	 Aquifer recharge (structural measure).
	2.	 Formation of Water Users Association (non-structural, governance measure);
	3.	 Control of abstractions; (non-structural measure to increase enforcement).
	4.	 Transformation of the fields and.
	5.	 Introducing alternating crops.

As presented in Fig. 9.4, these interventions aims at reinforcing sustainable prac-
tices, reducing the needs of water and physically contributing to water stock in 
the GWB.
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Fig. 9.4  NAS strategy to achieve sustainable water use in Medina del Campo
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9.4.2 � Economic Case: Winners and Losers

The most important and direct benefit that results from the implementation of the 
NbS strategy in Medina del Campo is the reduction of drought risk and associated 
impacts for the agricultural sector. As agriculture is one of the main economic activ-
ities in the region, a reduction of this risk impacts directly economic resilience.

As previously explained the NbS strategy aims to reduce in the long-term water 
stress by conserving aquatic ecosystems, terrestrial ecosystems and wetlands pro-
tected under Natura 2000 policy. By balancing environmental and economic goals, 
the NbS investment programme is expected to contribute to the region goal of 
retaining youth and may also contribute to more young people becoming active in a 
new modern agricultural sector. In the medium to long term the program aims to 
avoid a potential future social conflict that could be triggered if aquifer condition 
worsens and is declared over-exploited.

The sector most impacted by the implementation of the measures in the short 
term is the agriculture sector, particularly the farmers, although it will also affect the 
whole agroindustry value chain. The paradox is that this is also the sector that will 
benefit the most in the long term with a more reliable and sustainable water provi-
sion model. Other interested groups include the environmentalist organisations, as 
well as business owners linked to the agriculture sector. The identification of pains 
and gains for different actors (see Table 9.1) was established upon the interpretation 
of interviews made to CHD officers, a representative of farmers and a representative 
of the Castilla y Leon Autonomous Community.

9.4.3 � Commercial, Financial and Management Cases

Given the future scenarios of water scarcity, the focus service is reducing water 
consumption. Funding and governance have two main sources. The first one through 
centralized procurement and using the budget available from the Duero River Basin 
Authority. Another important source of funding emanates from the European Union 
level, where the environmental goals reached by the measures are the priority. This 
budget is also managed in a centralized manner and will be driven by the fulfilment 
of performance indicators in the aquifer, and effectiveness of the governance goals 
implementation, e.g. degree of parcels encompassed in a WUAS. Being that the 
service and benefits constitute a public good, the possibility of putting a tax scheme 
in effect is considered feasible and desirable. Some income has already been input-
ted by the water rights and their subsequent responsibilities. Figure 9.5 summarises 
the service hierarchy, funding and governance structures related to each of the three 
main functions the NAS strategy includes.

The implementation arrangement was structured according to the procurement 
practices of public commissioners: Medina de Campo municipality and the 
CHD. The delivery and proper operation of the aquifer recharge system is a respon-
sibility of the Municipality, as such they will act as commissioner for this part of the 
NbS strategy. The governance modes that will be used for the implementation of 

9  Closing the Implementation Gap of NBS for Water Security: Developing…
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this is part of the NbS strategy is therefore public procurement contract. Taking 
this into account, the CHD and the Municipality can develop further with support 
from EU innovation partners the specifics of the procurement strategy, including the 
scope of contract, financial incentives to consider in the payment mechanism as 
well as procurement incentives built in the awarding procedure (Fig. 9.5).

Given the innovative character of the solution, it is expected that the municipality 
will keep control over design and then delegate the responsibility for building the 
solution and possibly operate it to the winning private company or consortium.

Finally, both the municipality and the CHD oversee the management of water-
related disaster risks such as droughts. Table  9.2 gives an overview of possible 
implementation arrangements for Medina del Campo NbS programme.

9.5 � The Way Forward

As we advanced in the implementation of the FFWS and it further development to 
respond to the needs of our demonstration cases in NAIAD, we have observed that 
the demo leaders and the proposers of green infrastructure in at least half of our 
demonstration cases and therefore also the NbS they propose were not yet part of 
the formal public planning and investment programming process. In many cases the 
proponents of NbS are organisations active in advocacy and/or academic work and 
often with little familiarity with public and private investment planning processes. 
As a result, there is an implicit bias to shape these projects towards the creation of 
awareness, and less towards demonstration of their revenue generation potential. 
Our methodology has therefore supported demo leaders in considering how to move 
forward towards implementation and scale and restructure demonstration cases to 
create the investment case for public and private sectors alike.

9.5.1 � The Missing Link: A Full Business Case

For plans and projects to access funding and financing is necessary to prepare a full 
business case for the entire investment programme and each of the projects that 
make part of it. Unfortunately, in most cases the proponents of NbS are organisa-
tions with an advocacy and/ or scientific background with limited involvement in 
public and private investment planning processes. As a result, often NbS pilots and 
demonstration projects are shaped more as awareness raising projects than as 
“investment projects” that could attract funds from either public authority aiming at 
reducing a risk, or private impact investors willing to accept lower returns in 
exchange for social and environmental impacts.

The criteria and level of detailing regarding implementation costs and risks differ 
greatly between the project descriptions of NbS proponents and the requirements 
for allocation of public funding or granting of loans by impact investors. In simple 

9  Closing the Implementation Gap of NBS for Water Security: Developing…
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terms, what in the scientific and advocacy world could be considered a project, 
within investment cycles is considered a project idea. For this project idea to become 
an investment project that can be assessed for bankability and/or investability, many 
much more details and evidence needs to be gathered and more clarity needs to be 
achieved regarding the way NbS proposed will be implemented.

9.5.2 � New Partnerships and Expertise Required

In order to ensure a successful implementation of NbS as well as to guarantee 
stable levels of service over time; it is key to consider not only lifecycle costs and 
their distribution over time but even more the skills and expertise required to 
undertake the activities. Based on an identification of key implementation resources 
hold by different actors, activities and risks can be assigned in such a way that the 
project can be delivered at the lowest costs, the highest quality while minimizing 
risks. By considering these aspects, the implementing agencies can be guided in 
their choices of who should take care of which life cycle phases of the project. In 
other words, this understanding of cost elements and cost drivers can guide the 
process of allocation of risks, responsibilities and rewards between the key imple-
menting actors that could be either from the public sector, the private sector or the 
community.

An in-depth analysis of the strengths of Public, Private, People actors’ is 
required to guide these allocations Given the differences in implementation 
arrangements and actors between NbS and grey infrastructure solutions up until 
recently, to find suitable implementing parties for large scale NbS projects may 
prove challenging.

Until recently NbS projects have been often undertaken by community volun-
teers coached by NGO’s and/or environmental government authorities; and more 
often than not these projects have a piloting function and are of limited scale. In 
these projects often social objectives are equally important as those related to 
biophysical conditions or risk reduction; which influences significantly the design 
of NbS measures, the methods for their construction and the emphasis given to 
monitoring and data collection systems. This means all in all a very different proj-
ect management style than the one normally applicable to grey infrastructure 
projects.

Meanwhile the provision and procurement of regular grey infrastructure is a rela-
tively more formalized process where (large) construction companies and public 
infrastructure agencies are key players. In this sector risk-based asset management 
along the entire useful life of the asset is the new norm. Additionally, due to public 
procurement rules in this sector; risk allocation and the related liabilities carried per 
implementing party need to be clarified and agreed upon way in advance before 
project implementation.

9  Closing the Implementation Gap of NBS for Water Security: Developing…
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9.5.3 � Mosaic and the Need for Innovative 
Contracting Practices

The future is in mosaic projects, and their implementation requires innovative con-
tracting practices, as concluded during the recent Environmental Market and Finance 
Summit.2 Over and over, asset managers and market service providers told us that 
they redesigning projects that can responsively serve multiple markets, depending 
on where the demand is. This allows them to stack funding from multiple sources: 
carbon offsets, sustainable forestry, water quality credits, recreational use payments, 
wetland and habitat mitigation, and other revenue streams.3 Additionally, in a recent 
market sounding research process undertaken by Deltares in Peru, in cooperation 
with the Natural Infrastructure for Water Security (NIWS)4 project it was found that 
hybrid (green-grey) infrastructure projects are seen as more attractive to project 
developers than green infrastructure projects alone. According to the methodology 
proposed, a central building block is hybrid infrastructure clusters. These are after 
organised into hybrid and multipurpose infrastructure projects and formal perfor-
mance-based contracts that can be funded by different revenue streams; depending 
on local institutional conditions and context specific preferences and the willingness 
to pay of beneficiaries”(Altamirano 2019, p. 5). However the contracting of multiple 
services by different authorities and blending of funds from the public and the pri-
vate sector that benefit from these services requires the development of new public 
procurement and contracting practices that can deal with this complexity. In first 
instance this requires the clarification and agreement on a hierarchy of functions and 
associated levels of services that enable the making of trade-offs during the whole 
life cycle of green infrastructure: design, construction, operation and maintenance.

9.5.4 � Policy Recommendations

Research and climate funds aim at the mainstreaming of NbS need to require a dif-
ferent mix of expertise and roles that ensure the applicability of the knowledge and 
evidence developed and increase their ability to influence public and private invest-
ment decisions.

2 The summit was hosted by Forest Trends and AEMI. The summit main conclusions are summa-
rized in the blog titled “Five Things We Can Do in the Next 24  Months to Mobilize Major 
Investments in Ecosystem Restoration and Climate Resilience, November 13, 2019. https://www.
forest-trends.org/blog/five-things-we-can-do-in-the-next-24-months-to-mobilize-major-investments- 
in-ecosystem-restoration-and-climate-resilience/
3 Idem 11.
4 More information on the NIWS project lead by Forest Trends available here: https://www.forest-
trends.org/who-we-are/initiatives/water-initiative/natural-infrastructure-for-water-security-in- 
peru/
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Along with a different mix of expertise in the consortia, it is important that the 
right type of coaching is given to demonstration cases leaders to ensure they are able 
to achieve not only benefits in terms of awareness raising but also serve as pilots to 
demonstrate the investability and bankability of NbS projects.

Finally, a new type of mission-driven research programmes aimed at implemen-
tation of NbS at scale to deal with climate and water risks; needs to include addi-
tional mechanisms to increase accountability and impact of research efforts. These 
mechanisms could include the setting up of advisory boards or users board for clus-
ters of projects where key representatives from public procurement authorities, 
banks, impact investors and companies are represented and have the opportunity to 
give feedback about the knowledge and evidence being developed from early on in 
the project.
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