Chapter 18

Implementing Nature-Based Solutions

in Urban Areas: Financing and Governance
Aspects

Nils Droste, Christoph Schroter-Schlaack, Bernd Hansjiirgens,
and Horst Zimmermann

Abstract Fostering nature-based solutions in urban areas is an issue that receives
increasing attention on the political agenda. But in many cases, only insufficient
financial resources are available for the implementation of such solutions. A central
issue in this context is the structure of municipal revenues, which stem from either
municipal tax revenue, fees for municipal services, or fiscal transfers from other
governmental levels. Many of these revenues are however absorbed by specific
tasks, especially social expenditure; thus there is little room left for autonomous
investments, e.g. into nature-based solutions and green infrastructure. In this chap-
ter we elaborate on the structure of the problem such as the corresponding fiscal and
constitutional restrictions and analyse which solutions are possible to allow for
greater investments into multifunctional urban nature-based solutions.
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18.1 Introduction: The Nature of Nature-Based Solutions

Nature-based solutions (NBS) in urban areas are receiving increasing attention not
only in research but especially on the political agenda. While environmental friendly
and ecologically sound practices of agriculture, infrastructure development and
human settlements have at least been promoted politically since the Earth Summit
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in Rio 1992, the idea of employing natural elements to substitute and complement
man-made infrastructure and production systems is a rather recent development.
During the last decades, there has been more and more research focusing on NBS
(see as a general introduction ten Brink et al. 2012). At the same time there is an
increasing interest on the political level (a prominent example provides the latest
EU research strategy; see EC 2015).

Nature-based solutions are multifunctional, i.e. they deliver manifold services at
the same time. For example, an urban park is not only a place of recreation for
people (and sometimes a touristic factor) but also a corner-stone for (urban) biodi-
versity. The park is providing cooling effects important for reducing heat stress
induced by climate change, relieving public sewerage infrastructures in case of
heavy rainfall by providing natural seepage, filtering particular matters and dust and
reducing noise of, e.g. traffic, and is contributing to climate change mitigation via
carbon sequestration of its vegetation. While on the one hand, the multifunctionality
of NBS promises high social return on investments, since they simultaneously
address several societal goals, it is on the other hand hard to develop financial
arrangements for their realization, since their superiority only becomes visible if all
services are considered. Sectorial returns, e.g. in terms of noise reduction, are often
falling short of benefits provided by technical and grey infrastructure solutions such
as noise-insulating walls.

While there is yet lacking a clear definition (Potschin et al. 2015), the idea of
employing nature to satisfy human needs has attracted both conservation experts
such as the International Union for Conservation of Nature (IUCN 2016) and major
infrastructure investors such as the World Bank (2008). The expert group of the
“Nature-Based Solutions and Re-naturing Cities” of the European research pro-
gramme Horizon 2020 defined NBS as actions inspired by, supported by or copied
from nature; [...] [that] use the features and complex system processes of nature,
such as its ability to store carbon and regulate water flows, in order to achieve
desired outcomes, such as reduced disaster risk and an environment that improves
human well-being and socially inclusive green growth (EC 2015, p. 24). The con-
cept therefore aims at satisfying human needs by utilizing (cultivated and humanly
formed) natural systems. Regarding the urban environment, the idea is to foster
multifunctional green spaces, green roofs, roadside greeneries, etc. to improve
human health and human well-being.

There are potential similarities and overlaps to concepts such as the “ecosystem
approach, ecosystem services, ecosystem-based adaptation/mitigation and green
and blue infrastructure” (EC 2015, p. 24). Thus, many different aspects have been
addressed from various perspectives; at the same time, however, many details have
not been clarified yet.

For an actual implementation, financing aspects are certainly among the issues
which are of utmost importance. While we assume that there is no easy blueprint,
one-size-fits-all solution, we aim at elaborating on the issue from a perspective of
public finance and public choice. Hence, our basic premise is that, in urban areas,
public bodies are central actors that provide the required investments for the imple-
mentation of NBS. The goal of this chapter is therefore to clarify how cities and
municipalities may leverage required investment volumes for NBS. Focussing on
municipal actors, the chapter serves three purposes:
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1. We provide an overview about potential instruments for implementing NBS and
their adoptions at the local and/or regional level (Sect. 18.2).

2. We highlight obstacles for financing NBS regarding the structure and purposes
of municipal budgets (Sect. 18.3), for which we will discuss examples from the
German institutional setting.

3. We elaborate on selected proposals on how to overcome these barriers and lever-
age greater investments into urban NBS (Sect. 18.4).

18.2 Policy Instruments for Nature-Based Solutions

Policy instruments for implementing NBS in urban environments are manifold and
touch upon almost every single policy area in the urban context. Generally, policy
instruments cover a range from rather weak but basic tools such as informational
systems like monitoring and accounting, over command-and-control instruments
such as municipal green planning, to economic instruments that set incentives via
prices or quantity mechanisms. This classification can be extended into the direction
of instruments that foster cooperation, since NBS often require interdepartmental
teamwork or the support of other governments at the same level (horizontal coopera-
tion) or at upper levels (vertical cooperation) through corresponding programmes.
Figure 18.1 provides an overview of potential instruments, which we briefly intro-
duce. For the practical examples, we refer to the work on incorporating ecosystem

policy instruments for urban
nature-based solutions (NBS)

providing fostering greening setting
information cooperation JEL incentives
= monitoring = intra-municipal = regional planning = pricing (municipal
systems cross department
) NBS strategies = urban planning )
" accounting . - = zonin = quantity-control
systems = inter-municipal & (municipal caps)
exchange
platforms = municipal
= public-private f;or:gfjlﬂscal
partnerships

Fig. 18.1 Instruments for implementing nature-based solutions (Source: Adapted from
Naturkapital Deutschland — TEEB DE 2016)
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services into urban policy-making by the German Natural Capital Project
(Naturkapital Deutschland — TEEB DE 2016) which is based on the international
TEEB study “The Economics of Ecosystems and Biodiversity” (TEEB 2012).

18.2.1 Informational Tools

At the most basic and fundamental level, green infrastructure planning that imple-
ments NBS requires information, for example, about benefits and costs of particular
projects or project alternatives. Therefore, the ecosystem services provided by NBS
and the natural capital that is accumulated by investing in green infrastructure have
to be monitored and translated into accounting systems.

While there are exceptional NBS showcases that are well analysed and researched
(see TEEB 2012; Naturkapital Deutschland — TEEB DE 2016), there is no coherent
and comprehensive assessment of the natural capital stocks and ecosystem service
flows in urban areas. Cooling effects of urban green spaces that increase climate
change resilience can contribute to reducing stress factors that stem from overheat-
ing and that lead to serious health-related impairments and result in increased mor-
bidity and mortality rates (Gabriel and Endlicher 2011; Heudorf and Meyer 2005;
Hoffmann et al. 2008; Schneider et al. 2009). Urban parks and their recreational
usage reduce stress, aggression or fears and positively influence concentration and
performance (Hartig et al. 2003). Food production in urban gardening raises aware-
ness for local and regional products and for a healthy diet increases by gardening
experiences, e.g. in community or school gardens (Lobstein et al. 2015). All the
ecosystem services of NBS, as they were described above, are normally neither
been assessed nor accounted for in urban decision-making although their value is
increasingly recognized (regarding increases in housing prices through proximity to
urban green spaces; see Kolbe and Wiistemann 2014). An informed political and
administrative decision about which projects to prioritize and implement requires
proper evaluation and a sound informational basis. Such basis may consist in both
(1) monitoring of NBS, their functioning and the (ecosystem) services they provide,
and (ii) the inclusion of natural capital stocks and flows in municipal budgets and
bookkeeping systems to account for the value and return of investment in green
infrastructure. For both informational systems and respective integrated manage-
ment decisions, it is crucial to assess the multiple benefits that NBS provide.

18.2.2 Fostering Cooperation

Implementing NBS in urban areas requires an overarching integration into various
municipal decision-making processes. The infrastructure department might need to
collaborate with the tourism agency, and the climate change and environmental pro-
tection administration may be required to cooperate with the social and family
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department, in order to design coherent policies that minimize trade-offs to other
sectors and boost synergies. For supporting and implementing nature-based solu-
tion, it is particularly important that urban green spaces do not only receive support
by the respective municipal department that is directly responsible but also by other
municipal departments that benefit from these NBS. Thus the creation of cross-
departmental planning and decision-making procedures within a single municipal-
ity’s nature-based solution strategy may well enhance the overall performance and
speed of implementation.

Furthermore, a single municipality often has limited resources and may not nec-
essarily be able to supply the required budget, manpower and knowledge based for
a suitable implementation of NBS. It may also be the case that the benefits of NBS
cross municipal borders and affect neighbouring municipalities or that economies
of scale, both in terms of increased provision of ecosystem services and in terms of
reduced costs of implementation, can be realized when NBS are developed jointly
through inter-municipal cooperation. Furthermore, to facilitate access to best-prac-
tice examples and learning from mistakes, inter-municipal exchange platforms and
associations can serve as a multiplying factor in mainstreaming NBS into urban
planning. While there are often existing networks, an installation of a respective
working group within and between them would enhance mutual learning processes.
This does not only hold for (horizontal) cooperation between municipalities but also
for (vertical) cooperation between municipalities and upper governmental levels
(state or federal level).

Since public administrations are by far not the only relevant land owners and
land users in urban areas, a cooperation of public authorities with private initiative
can facilitate an extra aid for the implementation of NBS. Urban gardening, green
buildings, or even citizen science, which basically means public participation in
scientific processes (cf. Bonney et al. 2009), may be ideas for enhancing monitor-
ing and implementation of green infrastructures and their socio-economic and
ecological benefits.

18.2.3 Planning Procedures

Urban development plans and zoning approaches are essential tools for urban
decision-making and thus the integration of NBS into the respective procedures.
Even in traditional administrative plans, conservation and environmental protection
may be integrated already properly. In many instances, however, environmental plan-
ning is just one sectorial planning in the course of a development project and some-
times conflicting with other planning goals (such as city compaction, reducing traffic
jam or the preservation of historic buildings). The idea of NBS goes further than just
conservation and protection and aims at integrating different sectorial planning. The
idea of NBS entails approaches where natural ecosystems may provide services that
man-made alternatives cannot supply as cheaply or effectively. Since an engineer in
the waste-water department may not be aware of nature-based alternatives, integrated
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planning procedures are required, where feasible and economically viable NBS are
streamlined into the various urban planning procedures. However, until now the con-
cept of ecosystem services is not or only implicitly taken into account in planning
processes (Hansen et al. 2015). Due to the potential trade-offs and land-use conflicts,
elaborated decision support tools such as multi-criteria analysis or environmentally
extended cost-benefit analysis can supply the needed information in order to balance
and counteract deadweight losses.

18.2.4 Economic Instruments

As has been mentioned, there is a variety of stakeholders that have different inter-
ests and ideas for the space available in urban areas. They all will opt for those
alternative that offers them the best value for money, given the prevalent rules and
conditions of the system in which they operate. Against this background, setting
incentives by economic instruments may change these conditions, ultimately stimu-
lating actors to pursue those other project alternative that now seems best to them.
For example, a separate charge on rainwater poured into sewage systems can offer
incentives to avoid soil sealing (Riiger et al. 2015). The same is true for a waste-
water fee that is oriented to the sealed natural ground (Geyler et al. 2014).
Basically, there are three market-based instruments which may help accomplishing
NBS, two that address private actors through either prices or quantity mechanisms and
one addressing public actors such as municipalities which help in accomplishing NBS.

Price Instruments. A first type of market-based instrument is prices. A possible
application of such price-based instruments is either through an incentive-oriented
design of existing charges (e.g. municipal fees for water services) or levying new
ones (e.g. water charges). In theory, charges shall change the price of using an eco-
system service to reflect the full cost of its provision. Fees for water services usually
are based on the principle of cost recovery, often including only technical costs
(investment costs, operation and maintenance costs) incurred for the provision of
water to users (Gawel 1995). However, there exist margins herein, as the determina-
tion of underlying costs allows — at least in principle — to also include environmental
and resource costs (Gawel 2016; Riiger et al. 2015).

Quantity Instruments. On the contrary to price-based approaches, quantitative
instruments are directly limiting activities impacting natural areas, e.g. by setting a
cap on the maximum amount of green fields to be developed (McConnell and Walls
2009). Within the scope of the cap development rights will be auctioned or allocated
for free among potential developers. By making development rights tradable, a cost-
efficient allocation of development can be assured as those landowners able to real-
ize the highest net benefits from development will buy up rights and develop their
land (Mills 1980). However, if such a system is to allow for a targeted protection of
specific green infrastructures, it has to be accomplished by land-use zoning
(Schroter-Schlaack 2013; Santos et al. 2015).
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Fiscal Instruments. While taxes set incentives for private land users, the criteria
according to which the levied tax income is distributed among jurisdictions create
incentives for decision-making of public authorities. Typically, fiscal transfer is
assigned on the basis of comparing population numbers (as a proxy for jurisdic-
tion’s fiscal needs) and own tax revenues (as a proxy for jurisdiction’s fiscal capac-
ity), thereby stimulating communities to increase the number of inhabitants, e.g. by
dedicating land for development to keep property prices low. If a portion of tax
revenue would be distributed according to ecological criteria, this may set incen-
tives for providing green infrastructures and NBS. An example may be the ecologi-
cal fiscal transfers implemented in Brazil or Portugal, where municipalities receive
tax revenue for hosting protected areas (Ring 2008; Santos et al. 2012).

18.3 Obstacles and Limits for Financing Nature-Based
Solutions on the Local Level

Although there might be a broad variety of obstacles for the successful implementa-
tion of NBS in urban areas such as political resistance, path dependencies or domi-
nant interests, we focus on the problem from the perspective of public finance and
fiscal federalism (Oates 1972; Boadway and Shah 2009). Therefore, this subsection
elaborates on the (missing) recognition of NBS in both the structure of municipal
revenues and the competing public functions (and expenditures) that define the
municipal spending behaviour. With respect to concrete legal provisions, we refer to
the case of Germany. However, similar public finance restrictions can be found in
many other developed countries.

18.3.1 Financing NBS from Own Sources: The Structure
of Municipal Revenues

If NBS are to be financed, the structure of municipal revenues is decisive. Generally
speaking, there are three sources of municipal revenues: (i) fees and charges for
publicly provided goods and services, (ii) the revenues from municipal taxes (or the
local tax revenue of shared taxes between different government levels) and (iii) the
redistribution of tax revenues via fiscal transfers (either vertically from higher gov-
ernmental levels or horizontally between jurisdictions of the same level). The exact
structure depends on the fiscal constitution of a given country (see as a classical
example Musgrave 1959) and of the given fiscal transfer system (Zimmermann
2016, Chap. 5).

Municipal Fees and Charges. Fees and charges for public services are often a sub-
stantial source of municipal revenues (Wagner 1983) and may play a significant role
in financing NBS, e.g. for municipal waste management or water supply. In order to
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generate an optimal allocation of scarce resources, rates for fees and charges, how-
ever, have to follow the benefit principle of public finance: they should make sure that
those benefitting from a particular service should also bear the costs (Olson 1969;
Hansjiirgens 2001). Fees and charges are calculated by municipalities, depending on
the underlying costs of providing the service. An example is water pricing. According
to Article 9 of the EU Water Framework Directive, water prices could not only be
based on water-related investment costs and O&M (operating and maintenance) costs
but also on environmental and resource costs (Gawel 2016). Fees and charges can
nevertheless only partly serve as instruments for financing NBS, for two reasons:
Firstly, a calculation of fees and charges beyond the cost recovery principle is legally
forbidden and can be fought via court decisions (Gawel 1995; Hansjiirgens 1997).
Only if environmental ad resource costs would be included in the calculation in fees
and charges, which is currently not the case, these instruments could serve as a financ-
ing instrument for NBS. Secondly. financing of NBS through municipal fees and
charges (even if environmental and resource costs are included) is always restricted to
the underlying service and its costs. Additional revenues that can be spent in policy
fields beyond the water or waste management sector are not possible. This clearly
limits the scope of fees and charges to finance NBS on the municipal level.

Municipal Tax Revenues. A second source of municipal income is taxes that are
completely or partly under the authority of municipalities, such as the property tax
in Germany (Zimmermann 2016). Furthermore, municipal tax revenue may also
originate from taxes that are collected at other governmental levels and then distrib-
uted to the local level, e.g. income tax in Germany.

Three observations are of particular relevance for the possibilities (and limita-
tions) of municipal tax income to finance NBS: (1) Freedom of municipalities to
raise revenues from own sources is limited due to a lack of tax competences. Most
countries are unitary states with the power to tax residing with the central govern-
ment — only few nations are federally organized with an independent decentral level
with own powers (amongst others, the USA, Canada, Germany, Australia or
Switzerland). Moreover, even in federal states it is legally not allowed to tax one and
the same tax base several times. As most tax bases are already taxed by upper level
governments, there is little possibility left for local levels to introduce own taxes. (2)
There are a few taxes with revenue sharing between governmental levels (e.g. in
Germany, the income tax of the business tax). In the case of sharing the revenues of
joint taxes between different governmental levels, a decentral tax rate setting is —
with very few exemptions — not permitted to avoid regional differences in house-
holds’ or companies’ tax rates within one country. There is a high preference for
achieving similar living conditions for all citizens within the country; in Germany
this is even a constitutional goal. (3) In addition, a loose regulation of taxes under the
authority of local governments may lead to an undesired tax competition between the
respective authorities. Whether that is beneficial or not desirable is a contested issue:
Many fear a “race to the bottom” if tax competences are given to lower governmental
levels. Others would welcome this as an element of jurisdictional competition
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(Tiebout 1956; Oates and Schwab 1988; Zodrow 1983; Zodrow and Mieszkowski
1986; Sinn 1990; Kenyon and Kincaid 1994; Lenk 2004; Vanberg 2013).

Fiscal Transfers. Depending on the constitutional structure, whether a given
country is a federal or a unitary state, the autonomy of local authorities may vary
(Boadway and Shah 2009; Zimmermann et al. 2012). However, there are always
some public functions that are provided by local governments. Fiscal transfers
are an important means to finance these functions on the local level. In general,
such transfers between upper and lower governmental levels have two goals: (i)
to ensure that the municipal government level has sufficient funds to provide its
public functions and (ii) to equalize differences between regions or municipali-
ties, that is, to create a “fairer” revenue distribution. Regarding the first goal,
often vertical fiscal transfers from higher government levels to lower tiers are
employed — although their share of municipal income is generally higher in non-
OECD countries (Shah 2007). In relation to the second goal, there are horizontal
fiscal transfers, often also called fiscal equalization schemes that redistribute tax
revenue from richer regions or municipalities to poorer ones. Thereby available
tax revenue, e.g. per capita, is equalized but rarely to the extent of total equality.
Another possibility to realize the second goal is to implement a vertical transfer
system that has equalization (and thus horizontal redistribution) effects. As has
been mentioned, the criteria according to which the fiscal transfers are distrib-
uted may incentivize and thus steer behaviour among (local) governments (see
for a German example Baretti et al. 2002). Figure 18.2 shows an overview of
fiscal transfers systems.

The scope for financing NBS solutions in such a transfer system is generally
limited. Even though the general fiscal situation of a (poor) municipality may
improve through such transfers, specific public expenditures for NBS can hardly
be financed on this basis. Only if NBS are seen as a specific function that increases
fiscal needs that corresponds to the first goal above, an additional financing might
be possible.

’ Nation X ‘

e |
! . . . . horizontal fiscal transfers |
| ’ Region 1 H Region 2 }%9{ Region ... }(—?{ Region N ‘ {rich region — poor region) |

l Municipality 1 H Municipality ... H Municipality M ] (rich — poor municipality) |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

municipal fiscal transfer
(region — municipalities)

vertical fiscal transfers
(Nation — Regions — Municipalities)

Fig. 18.2 Overview of fiscal transfers in multilevel governments (own representation)
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18.3.2 Public Spending for NBS: Limited Municipal
Autonomy for Functions and Expenditures

Generally, there is only a limited municipal autonomy in deciding how to allocate
expenditures. Most often, public functions are delegated from higher to lower lev-
els, which require that the local governments provide public services that have been
defined at higher tiers (Foldvary 1994; Zimmermann 2016).

Municipal governments have numerous functions to fulfil, and for quite a lot of
these functions municipalities are (legally or de facto) urged to fulfil these functions
and spend the corresponding expenditures (Zimmermann 2016). In this respect,
municipal functions (and expenditures) can be classified in:

(i) Those that are fully obligatory or mandatory, because there are legal prescrip-
tions that have to be fulfilled, without any discretionary municipal freedom.
Here both the whether and how to fulfil a function are determined by upper
levels.

(i) Those that have to be taken by the local level and the task as such is prescribed
by law. Here, the municipalities have discretionary power to decide how to
fulfil the prescribed task (water provision or waste-water treatment may serve
as an example).

(iii) Those where municipalities have “full freedom” to decide whether and how to
fulfil a function (and the corresponding expenditure) (Zimmermann 2016).

In many nations the share of functions of municipalities that are legally pre-
scribed by upper level legislation (see i) above) is often very high, while the share
of “self-determined” decided functions (see iii above) tends to be quite small. Under
financial pressures, these self-determined functions are the first that have to be cut
down. Urban green spaces and NBS are in most cases falling into this third category
of local public functions (e.g. sports and culture). In consequence, although there is
discretionary power for municipalities to define whether and how NBS shall be real-
ized, this power is quite limited in practice (at least in poorer communities where
freely available money is small).

There is another limit for financing NBS: One of the constitutional principles
in Germany (and similarly in other federally organized countries) is connectivity.
This principle asks for a match of competencies and expenditure and basically
states that who is responsible for deciding upon a public task also has to pay for
its fulfilment. It points at the equivalence between public functions and public
expenditures as part of the principle of fiscal equivalence (Olson 1969). The con-
nectivity principle requires that if federal states devolve the competence to decide
upon NBS to local authorities, the respective financing will also have to be borne
by the latter. Given that local authorities have tight budget constraints and various
public functions to fulfil, such a delegation without proper cofinancing or respec-
tive fiscal transfers will not necessarily help a better implementation of NBS. The
point here is that in practice the connectivity principle is often violated: functions
are delegated from upper levels to municipalities without fully compensating the
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corresponding expenditures (Zimmermann 2016). This amplifies the financial
problems of local level governments, especially if they belong to the poorer ones.

Summing up the revenue and expenditure considerations of municipal public
finance, the central problems for the implementation of NBS are the following:
Municipal authorities play a central role in the actual planning and management of
(green) infrastructure, environmental protection and nature conservation.
Nevertheless, with respect to financing expenditures for investments in NBS, there
is not much autonomy left to local authorities: Firstly, the fees and charges for pub-
lic services such as waste and water management have to cover the costs of the
service but may not exceed them. Therefore, they are not suited to generate surplus
to cross finance other public functions. Secondly, the powers to raise tax revenues
from own sources are rather limited. Thirdly, the income that municipalities levy
through their revenues has to be spent on the variety of public functions they are
responsible for. And fourthly, current systems of fiscal transfers do not recognize
ecological public functions (Ring 2002). Therefore, financing NBS faces hard com-
petition with other public functions, cannot be cross-financed from municipal fees
and suffers disadvantages in the fiscal transfers system.

18.4 Finding the Appropriate Nature-Based Solutions Policy
and Funding Mix

There are three points worth stressing to elaborate on potential approaches for lever-
aging investments in urban NBS.

First, NBS are multifunctional and require cross-sectoral, cross-departmental
planning procedures where different vested interests may be balanced. While origi-
nating from the functionality that NBS provide, it means that also different funds
have to be acquired and directed towards respective investments. A hypothetical
example could be creating an attractive green space with recreational amenity ser-
vices. Public health studies have shown that these urban green spaces also contrib-
ute to positive health impacts (for an overview, see Naturkapital Deutschland 2016,
pp- 98). Another example may be the protection against flood risks by urban wet-
lands (ibid, pp. 86). These NBS could be financed not just by the environmental but
also by the health or the municipal water department. Since these are rather inter-
municipal decision-making procedures where different interests and power struc-
tures create path dependencies, it might be difficult to change current investment
patterns through directives for interdepartment cooperation. Information of co-
benefits of NBS may nevertheless be a decisive element to create more favourable
conditions for corresponding investments by several municipal departments. This is
to say, the clearer the “return of investment” for each of the affected sectors, the
more likely are respective decision-makers to invest in such “novel” and innovative
alternatives to well-known city plans. The required information may either be sup-
plied by science or be included in administrative assessment methodologies, such as
cost-benefit analyses that are extended to cover the environmental dimension
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(Hanley and Barbier 2009; Hansjiirgens 2004) or multi-criteria analyses (Janssen
2001; Tsianou et al. 2013).

Second, public-private partnership may enable urban decision-makers to create
alliances that create a favourable climate for investments in NBS (Naturkapital
Deutschland — TEEB DE 2016). Citizens, local businesses and potentially even
larger enterprises may have an interest in parks, protected areas, urban forests, clean
watersheds and a livable city. Especially large enterprises with several locations pre-
fer those with a good living condition, because that helps them to attract high-quality
personnel. This opens new opportunities to engage and even support such develop-
ments financially. The more stakeholder organize in networks and associations to
defend and propagate their interest in, e.g. the conservation of farmlands and forests
(Bryant 2006), the more likely a success to balance these land-use pursuits with
other land-use interests such as housing development. Arrangements such as
Payments for Ecosystem Services (PES) may protect important areas for public ser-
vices. Several cities have launched such programmes to support their public service
provider such as the municipal water utilities to maintain and conserve peri-urban
and rural watersheds that supply clean drinking water naturally. It is worth noting
that there are, however, critics of such approaches — since they seem to commoditize
nature (see, e.g. Fletcher 2014). Nevertheless, there might however be private public
partnership approaches that serve the goal of providing NBS without the turmoil of
a supposedly sellout of nature (Kallis et al. 2013; Hansjiirgens 2015).

Third, the proper integration of ecological public functions within the fiscal consti-
tution may well help and enhance the implementation of NBS in urban areas
(Naturkapital Deutschland — TEEB DE 2016). Creating incentives not just for private
land users through price mechanisms like taxes and cap-and-trade-based mechanisms
for development rights, but essentially incentivizing nature-affine investment behav-
iour of public authorities, may constitute a well-functioning but not yet well-known
addition in the policy mix. It has been shown that the integration of ecological indica-
tors in municipal fiscal transfers incentivizes the respective governments to create
additional protected areas (Sauquet et al. 2014; Droste et al. 2015; Ring 2008).
Depending on the indicator, also urban green spaces and their ecological public func-
tions could be supported through ecological fiscal transfer mechanisms. Basically, the
incentive would function the following way: If a city would receive a portion of fiscal
transfers only if it supplied a certain amount of green spaces per capita — to construct
an easy example — it might be profitable for the city to invest a certain amount to
assure such additional income. By integrating an ecological indicator into the fiscal
transfer system, a financial aspect comes into play that may incentivize investments
into NBS — whether it actually does might ultimately rather be a question of the
amount that can be gained through such investments and the local (opportunity) costs.

Through highlighting three potential routes of how investments into NBS may be
supported (inner-municipal cooperation, public-private partnerships and ecological
fiscal transfers), it becomes clear that there are different leverage points and that a
coherent policy has to be thought in form of a policy mix (cf. Ring and Barton
2015). It also becomes clear that there are different funds available from which such
investments may be financed: municipal budgets, public-private funds or fiscal
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transfer funds. Thus, there is no one-size-fits-all panacea but a toolbox of potentially
suitable instruments which may be employed with greater or lesser success in dif-
ferent circumstances.

18.5 Concluding Remarks

We have started by introducing potential instruments for implementing NBS and
discussed how difficult it may be to leverage finance to implement them. We ended
by presenting three ideas how the required investments may be levied: (i) reorganiz-
ing decision-making structure within municipalities to free funds to finance (eco-
nomic) side benefits of NBS, (ii) organizing alliances and private-public partnership
with a vested interest in a clean and green city and (iii) integrating ecological indica-
tors in municipal fiscal transfer systems. These instruments are more likely success-
ful when embedded in a nature-based solution policy mix.
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