IMPLEMENTATION OF THE GREEN AGENDA

Another social awareness initiative is the Sandbag Houses in The integrated design of Vissershok School, Durbanville is
Freedom Park in Cape Town (South Africa) where money and also creating green awareness. This school is built out of

resources were saved by using inexpensive local materials recycled shipping containers and serves as a classroom in
and local labour and thus cutting down on transportation the morning and a library in the afternoon. The large roof

costs. The homes were built using the EcoBeams system, shelters the container from sunlight and the gap allows

which replaces brick-and-mortar with sandbags. It is for ventilation and reduces heat gain. Stepped seating was

reported to be a strong, safe and cheap way of providing included to provide space for children to eat lunch and

affordable housing (FuturelLagos, 2014) acts as an amphitheatre for school assemblies. A green
wall has been planted and once there is foliage it will act
as a vegetable garden and shelter the play are from the
southeast winds (FutureLagos, 2014).

Figure 8: Improving the transport system in South Africa by providing space for cycling and walking with green infrastructure
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ECONOMIC APPROACHES

Various cities have created models to translate the benefits
of green infrastructure into monetary values. The i-Tree
STRATUM (Street Tree Resource Analysis Tool for Urban
Forest Managers) developed by the US Department of
Agriculture is an online tool that estimates the economic
benefit generated by forests. The model quantifies aspects
such as air quality improvement, energy conservation, CO2
levels, stormwater control and property values. The model
is used inter alia in New York, Los Angeles and Portland to
justify urban greening investments (Maco & McPherson,
2003; Symons, 2015:33). Green compensation approaches in
Arnhem, Netherlands, aimed to limit green space loss within
a municipality by compensating identified/determined green
space loss within an area. In individual urban development
projects, it is possible for green space to be lost or gained,
but through green compensation there should be no overall
loss on the municipal level. The ecoBUDGET concept was
tested and implemented in various cities. The municipality
of Vaxjo, Sweden, combined the ecoBUDGET with a financial
accounting system to enhance environmental action and

its long-term objective to become “Fossil Fuel Free”. Using
ecoBUDGET, Vaxjo has decoupled CO2 emissions from
economic growth (UN-Habitat et al., 2008: 21). The city

of Bologna, Italy, built ecoBUDGET indicators to use as a
management and communication instrument within the
city’s Local Agenda 21 plan, allowing for early action and

a generally more cost-effective option (UN-Habitat et al.,
2008: 24). Similar approaches are gaining importance in
South Africa. Natural asset protection in Midvaal Local
Municipality is one example, where it is promoted as a
foundation for tourism and related economic spin-offs,
focusing on the natural topography and vegetation within
four of the major tourism features: the Vaal Marina precinct
located around the Vaal Dam, the Suikerbosrand Nature
Reserve, Klip River and specifically the Henley-on-Klip area
and its extensive ridges. These assets are used to expand
tourism facilities in terms of mountain biking routes, hiking
trails, game farming, and other adventure sports. The
Midvaal EMF (2007) proposes protecting the Suikerbosrand
Nature Reserve from negative external drivers of change
via a one kilometre wide buffer zone of low intensity and
compatible land use (Schaffler et al., 2013:104). In Cape
Town, extensive calculation processes and ecosystem
valuation techniques for direct and indirect use values were
determined. Globally important biodiversity has been valued
in terms of donor funding for conservation,and natural
hazard regulation has been valued in terms of the cost of
damage avoided from buffering fires, flooding and storm
surge by natural assets (TEEB 2011; De Wit et al., 2013).
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CONCLUSIONS:

PLACING

“GREEN-BENEFITS”

IN SPATIAL

PLANNING TERMS

INTRODUCING A TRANSFORMED

PLANNING APPROACH

Traditional planning approaches tend to be top-down,
creating master plans for entire regions and urban

areas (Gehl, 2004). However, metropolitan areas have a
growing need for improved connections to inter-urban
green infrastructure and green areas (Timmermans et al.,
2015:3) and sustainable solutions need transdisciplinary
approaches. Ziervogel et al. (2014) recommend focussing
on interdisciplinary research, working at multiple scales,
and encouraging collaborations. The socio-ecological

@goku_explores

dimension needs to be explored, as in international
research by Collins et al. (2011), Pickett et al. (2011),
Ostrom (2009), WaltnerToews and Kay (2005) and
Zipperer, Morse, and Gaither (2011). Cilliers et al
(2014a) investigated South African interfaces between
urban ecology, urban planning, and environmental
management within local policy and legislation
frameworks and within practice in South Africa. The
research highlighted aspects of the three disciplines
that could contribute to transdisciplinary planning,
such as mapping and valuation of ecosystem services,
strategic and integrated thinking, prediction and
scenario building, governance,and decision-making
and participatory planning (Cilliers et al., 2014a: 260). An
integrative approach (Figure 11) was proposed as a point
of departure to bridge the knowing-doing gap towards
planning for sustainable green infrastructure.
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Environmental
management
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Local level
management
tools (EIA)

Regional and
municipal
development
frameworks (SDF)

Green planning
and Development

Figure 11: Integrative approach to sustainable green infrastructure planning in South Africa

Source: Cilliers et al. (2014a)

Integrative planning should be prioritised in city planning.
SPLUMA now requires all municipalities to produce SDFs,
instrumental in developing integrated green infrastructures
across the three tiers of government. Cities which integrate
the environment in spatial planning are more liveable,
equitable and inviting to investors (Luttik, 2000; Defrancesco
et al., 2006; Van den Berg et al., 2007; Cities Alliance, 2007).

While intergovernmental cooperation is legislated,

this does not always happen in practice. Some local
governments are beginning to find solutions to cooperative
governance constraints. The most important lesson for
municipalities, according to Walker and Salt (2006), is that
they should deliberately and continually foster a way of
thinking, and therefore of action, that supports proactive
adaptation to change. This can be linked to the research of
Ahern et al. (2014) and the proposed framework for “safe
to fail” adaptive urban planning, integrating science,
professional practice and stakeholder participation.

The framework is transdisciplinary and includes
experimental design guidelines and strategies for
integrating ecosystem services in urban development,
and encourages innovation in a low-risk context while
assessing the achievement and performance of the
intended ecosystem services (Ahern et al., 2014:254).
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RECOGNIZING THE IMPORTANCE

AND VALUE OF GREEN INFRASTRUCTURE

Based on sustainability thinking and the need for more
resource-efficient cities, there is a need for locally
applicable valuation methodologies and new approaches
to understanding the potential economic benefit of green
infrastructure, especially to sensitise local authorities and
decision-makers and to raise awareness of the value of
green urban infrastructure. Green infrastructure valuation
should be included as a business cases for investing in
green infrastructure (De Wit et al., 2013) in order to be
able to place it in a broader decision-making context
(Korsgaard & Schou, 2010). Various environmental and
resource economics tools should be evaluated and
customised to fit the local context. The value of green
infrastructure, in terms of social- environmental- and
economic benefits, needs to be captured and interpreted
into monetary terms, in order to be able to stand against
the pressures of urban development (Swanwick et al.,
2003). The multiple services provided by ecological assets
should be emphasised, as they can maximise the delivery
of services and address critical infrastructure backlogs
(Harrison et al., 2014:57). This however implies data
inventories of municipal green assets. Currently there is
no standardised method of consolidating this information
(Schaffler et al., 2013:171-172). This rationale encourages



the extension and maintenance of existing green networks,
and the implementation of green-grey engineered solutions
(Harrison et al., 2014: 58). By effectively valuing ecosystem
services, green infrastructure can be understood in the
same way as grey infrastructure and similarly accounted for
in municipal budgeting, planning and infrastructure asset
management (Schaffler et al., 2013:171-172).

UNDERSTANDING WHO WILL

BENEFIT FROM WHAT

‘Scale’ should be a core factor when determining the

value of green spaces and ecosystem services (ES). Green
infrastructure should be thought about at every stage of
planning, from the strategic framework (allowing cross
boundary issues to be considered) to neighbourhoods and
streets to the individual house (The Scottish Government,
2011:2),and extended to regional and national scales.

A negative economic impact of a green space or green
commodity in terms of household-scale (measured in terms
of hedonic analysis) might result in a positive economic
impact in terms of neighbourhood scale (Cilliers and
Cilliers, 2015). The benefits in terms of household and
neighbourhood-scale should be further explored. Such an
approach may imply different actors (communities, local
authorities, planners, specialists) operating on various
levels and influencing decision-making. The “benefit” of the
green space should be related to the beneficiary (health
benefits and increased property values, for instance, may be
more important for communities but greater marketability
and neighbourhood value and taxes may be more
important to authorities). Value is subjective, but linking

it to a specific scale does address some of its subjectivity.
Green infrastructure planning is very site specific,and local
planning decisions will be critical to tailor planning actions
to the conditions in which they take place (Betancourth,
2011:55). In addressing such issues, it should be noted
that there will always be certain constraints, such as the
knowledge, limited capacity,and changing needs of key
local institutional players.. Many infrastructure investments
and planning decisions, such as water and transportation
infrastructure, and building design and urban/land-use
planning, require substantial lead-time from conception
and implementation. By the end of this century, investors
may have to cope with climate conditions radically different
from current ones. If not, they risk becoming obsolete or
sustaining damage from climate change. Simply reacting

to change in the short- or medium-term may result in

poor investment decisions (Betancourth, 2011: 55-57).

The ‘sustainable future’ places an increasing focus on the
environment and species other than human beings (Claes,
2013:10; Imran et al., 2014, McCormick, 2013). “Perhaps we
should recognise that sustainability is an ever-changing
target and we can at best aspire to be more sustainable
than we are at present” (Childers, 2014).

PREPARING THE NEW GENERATION

The objectives of ‘the green economy’ and ‘urban resilience’
imply new challenges and visions for current planning
approaches. These, along with transdisciplinary thinking
and interdisciplinary collaboration in green infrastructure
planning, need to be included in training curricula for those
involved, especially when considering the fine balance
between protecting green spaces and developing urban
spaces, and their management, as important factors in
urban sustainability and resilience thinking (Cilliers et al.,
2015: 352). The misinterpretation of concepts (as with the
valuation and appreciation thereof), referred to as the ‘value
gap’ (Rics, 2006; Cilliers, 2009) should be addressed through
adequate education, training and professional development
initiatives. Concepts such as green infrastructure,
ecosystem services and disservices, resilience, sustainability,
transdisciplinary planning and adaptive planning should
form part of the common language of future planners.

TOWARDS A GREEN(ER) CITY

Local governments are the lead agents in responding to the
sustainability crisis (Swilling, 2008). However, support and
cooperation from provincial and national government are
essential. “Urban environments have little national legal

protection, leaving the responsibility, moral’ obligation
and initiative to municipalities to ensure that their urban
environments are sustainably managed and included

in planning strategies” (Du Toit & Cilliers, 2015). Green
infrastructure should be thought about at every scale of
planning, from the strategic framework (allowing cross
boundary issues to be considered) right down through
neighbourhoods and within streets to the individual house
(Scottish Government, 2011:2), as illustrated in Table 4:

@jayjay_gregory
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TABLE 4: LINKAGES BETWEEN GREEN INFRASTRUCTURES
Source: Scottish Government (2011)
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> Pedestrian paths
> Cycling routes

> Green links and corridors
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> Pedestrian paths
> (Cycling routes
> Green links and corridors

> River and canal corridors

Connections

> Civic spaces

> Public parks

> Green networks
> Forests, gardens
> Grasslands

> Rivers, wetlands

Strategic places
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Green infrastructure could be considered on a household- various dimensions (social, environmental and economic).

level by incorporating construction techniques to include This implies, as stated by Giordano (2013:4), considering
green roofs, green wall surfaces and rain gardens. On green infrastructure features as greening principles in the
the street level, it should form part of street design. On planning process (Figure 2). The move towards green(er)
the neighbourhood level, it should be considered how infrastructure include a wide range of greening levels,
existing roads, paths and surrounding developments from the plug-in of a green component on traditional

can be integrated. Masterplans should ultimately knit infrastructure (such as filters on industrial equipment,
developments into the wider green network (Scottish and solar water heaters on roof tops) to the provision
Government, 2011). Green infrastructure planning can of traditional services through changes in infrastructure

be used to strive towards urban resilience (Harrison building practices (such as insulated housing and green

et al., 2014:57), as from a strategic perspective green roads), greening these services (such as addressing mobility
infrastructure offers a unique opportunity for adaptive requirements) and including ecological infrastructure (such
planning and design through natural resource as natural or artificial wetlands instead of sewage plants)
management (Ahern, 2011). This however requires a (Giordano, 2013:4) within mainstream planning. Such a
shift in thinking, incorporating multifunctional services greening spectrum should be considered as part of the

of green infrastructure planning and integrating them green infrastructure planning process.

with grey infrastructure to release multiple benefits of

Green planning
Greener infrastructure and Development

providing services as
initially identified

Traditional
infrastructure
compliant with

environmental
legislations

Progressive inclusion of greening principles
during construction and operation

Plug in green
component to a
traditional
infrastructure

Infrastructure providing
greener services

Figure 2: Towards green(er) infrastructure
Source: Giordano (2013:5)
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From case studies referred to in this paper, it is evident
that most urban ecological research has been conducted
in cities of the global North. However, knowledge from
developing countries, and their perspectives and governing
paradigms, are gaining momentum and are much needed
as important lessons can be learned from their practice of
urban ecology and implementing green infrastructure in
the midst of poverty and socio-economic problems.

Green thinking is more than ad hoc tree planting or
providing urban green spaces purely for aesthetic

or recreational purposes. The added value of green
infrastructure should be realised and captured in terms

of social, environmental and economic benefits. Local
authorities should explore and optimize the return on
investment resulting from green infrastructure planning
approaches, in an attempt to plan and develop sustainable

@lancecumming

cities, defined by SACN (2015b) as “a city that meets its
developmental responsibility (social and economic needs)
in a spatially transformed (equity) and resource efficient
way (natural resources, economic & human capacity), thus
going beyond the Brundtland definition of sustainable
development, and including the ability to grow and prosper
beyond reliance on resources consumption”.

The Appendix shows some broad planning approaches
and ways to incorporate green infrastructure. This is not
a comprehensive plan for integrating green infrastructure
planning but a point of departure for cities and local
authorities to explore the possibilities of green thinking
and creating green(er) cities.
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CONCLUSIONS: PLACING “GREEN-BENEFITS"” IN SPATIAL PLANNING TERMS

APPENDIX: PLANNING APPROACHES TO STRENGTHEN AND INTEGRATE GREEN INFRASTRUCTURE

_ Greening approach | Implementation examples

Focus on > Promote Gl development on all spatial scales.
integrative > Encourage the integration of the natural and built environments.
planning > Encourage intergovernmental cooperation.
approaches > Enhance multi-disciplinary collaboration and planning.
> Ensure that key concepts are defined, understood and interpreted in the same context by all
stakeholders.
> Promote healthy ecosystems as the foundation for sustainable cities.
> Include green building principles and principles of eco-cities.
> Encourage interconnected systems within the urban landscape.
Embed > Plan and develop spaces to provide multiple services.

sustainability and
resilience thinking
into city planning

Provide necessary
regulations to
support green
infrastructure
planning

Enhance
integration

> Allocate responsibilities for managing land and monitoring the efficient consumption of

resources.
Balance pro-developmental and pro-environmental planning approaches.
Encourage adaptive planning and experimental design approaches

Review existing regulations and how these regulations impact on green infrastructure
planning initiatives.

Modify and change zoning regulations to allow green infrastructure planning initiatives such
as urban agriculture.

Provide guidelines and training with regards to Gl and the implementation thereof, through
various forums and media.

Implement ordinances and laws that require integrated green infrastructure systems in every
residential development.

Explore opportunities within SPLUMA.

> Construct master plans and policies with green infrastructure planning and conservation as

leading objectives.

Plan proactively even when there is no immediate threat of climate change or environmental
shock.

Ensure that plans and policies incorporate the mandates of various departments and integrate
goals and procedures with integrating core environmental objectives. Protect and maintain
urban green space and expand green networks even when these spaces come under pressure
for infill development.

Planning for an effective urban green infrastructure typology should involve identifying
a city’s current stage of green infrastructure development and mapping next steps to
mainstream Gl as an element of urban infrastructure.
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Greening approach | Implementation examples

Protect and plan > Provide trees along sidewalks to maximize greening

green networks > Convert parking spaces into green land uses, such as outdoor seating spaces or urban gardens.
> Clear vacant land parcels to make way for rain gardens and allotment gardens.

> Demarcate outdoor retail areas with greening initiatives such as raised beds or pots instead of
conventional railings.

Allow space for afforestation and increased green space cover.

> Extend tree planting schemes beyond kerbside locations.

> Encourage green roofs and green walls within cities.

v

Improve > Connectivity should be enhanced by an integrated blue-green network.

connectivity > |Improve connectivity by creating common green areas, linked by green corridors, ecological
between green highways and greenways.

spaces > Establish a street connectivity ordinance that is customized to various local factors, such as

topography, natural features, climate and desirable historical precedent.

> Provide accessible pathways to amenities and consider pedestrian-only streets where
appropriate.

> |Implement multi-way boulevards.

> Allow space for canopy trees, street lighting, bus stops with seating/shelters, and pedestrian
refuge.

> Plan and manage a network of green spaces and geographically formed corridors aimed at
conserving ES values and providing benefits to humans.

> Encourage combined functions within the same space.

> Encourage stacking of green functions and integration of functions.

Increase usable > Design shared spaces.
public green > |Implement multi-use spaces that can be used differently during certain times of the day, week,
spaces or year.

> Generate green space typologies to include in mainstream planning.
> Distribute green open spaces equitably.
> Consider time-shifting approaches to enhance usage and effectiveness of the space.

Support green > Encourage urban agriculture.
land uses that is > |dentify areas that allow various activities such as planting, weeding and harvesting to be
compatible with conducted safely and conveniently.

adjoining land uses > Encourage domestic food production on residential properties
> Remove limitations to community gardening.
> Support the development of nurseries for seeding production, forested nature areas, and
conservation areas.
> Support the rehabilitation of wetlands and bushlands.
> Encourage tree planting schemes.

Encourage a > Relate spatial connectivity to the concept of ecological networks
comprehensive > Consider climate change interventions within the spatial reality.
approach > Consider the environmental impact of mega projects and adequate planning and mitigation

approaches thereof.

> |dentify and protect critical ecological hubs and linkages in advance of development.

> Introduce a network of integrated parks and greenways that provide ecosystem services and
link green spaces at regional level.
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Encourage
innovative urban
stormwater
management

Integrate
stormwater
systems into the
built environment

>
>
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>
>
>
>

Address community >

perceptions about
the value of green
spaces

Encourage ‘green”
education

Create green
awareness through
adequate design

Consider social
issues as part of Gl
design

>

_ Greening approach | Implementation examples

Include trees bioswales and rain gardens to capture, filter, and infiltrate rain water.

Include filter strips beside paved areas to slow the flow of stormwater and reduce the volume
of runoff.

Use rain barrels and cisterns to collect stormwater and use for irrigation.

Replace solid asphalt or concrete with pervious asphalt, pervious concrete, permeable pavers
and plastic grid systems to allow water infiltration to tree root zones.

Build water storage vaults under impervious drive lanes and parking areas to capture
rainwater and store it for reuse.

Consider combined sewer outflow systems.

Enhance natural draining systems to slow runoff and increase infiltration.

Make roads and sidewalks narrower and parking lots smaller to reduce total runoff.

Preserve open spaces in designs to provide areas where water can infiltrate or evaporate.
Retrofit drainage systems to accommodate retention ponds, green roofs and green spaces.

Consider the design of green infrastructure and allow for inflow and outflow of the stormwater
runoff.

Rehabilitate old quarries, parklands and mines into eco-tourism areas.

Encourage holistic planning approaches.

Encourage cooperation between different spheres and disciplines.

Develop both green and blue infrastructure networks with enhanced storage capacity to
provide surplus water when disaster strikes and to absorb surplus water when needed.

Encourage community participation in green infrastructure planning

Involve the community early on in the overall planning and design through various forums
and media such as community meetings, design workshops, websites, blogs and social media.
Build partnerships with residents and businesses to enhance awareness about the importance
and benefits of streetscape improvements.

Identify communities that have expressed interest in having agricultural areas and thus can
be relied on to maintain these areas in a stewardship programme.

Use water art not only to collect runoff, but to change public perceptions about runoff.

Take note of advances in technological communication, such as social media, in reaching
stakeholders; and gaining input from communities.

Educate the next generation about the challenges and benefits of Gl.

Build partnerships with schools to teach students about green infrastructure and the benefits
thereof.

Enhance environmental stewardship by involving civic organisations and individual
volunteers.

> Educate communities regarding the value and use of green infrastructure.

>

>

v

>
>
>
>

Encourage school greening projects.

Provide amenities such as trees, shade structures, etc.,as appropriate to the location to ensure
optimum levels of comfort and convenience.

Design facilities that aesthetically enhance the community character.

Form partnerships between authorities and communities to involve community groups and
other stakeholders in the selection, construction and maintenance of green infrastructure
projects.

Introduce querrilla gardening’ initiatives as alternatives to conventional forms of stakeholder
engagement.

Protect culturally significant green spaces and upgrade sites to improve green infrastructure
uses.

Provide guidelines and training to the public for installing and maintaining green
infrastructure through various forums and the media, including face-to-face workshops and
the internet.

Encourage community food gardens.

Highlight the benefits of Gl for communities.

Focus on pedestrian scale and character.

Provide wide sidewalks that allow pedestrian movement and include Gl elements.

Integrate adjacent land uses with the sidewalk articulation.

Incorporate vertical elements, such as lighting, shade structures, trees and planting to bring
human scale to the street.

Provide sufficient open space to accommodate child-friendly spaces and active play in various
forms.

Use topography and grade changes such as steps, slopes and mounds, to create opportunities
for socialization.

Consider the complexities within decision-making structures.
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Measure the value
of Gl

Create an
imperative to act
and promote GI

Encourage

economically
sound design

approaches

>
>

_ Greening approach | Implementation examples

Use toolkits to estimate the economic benefits of green spaces and Gl.

Quantify environmental benefits through the use of toolkits, such as the Street Tree Resource
Analysis Tool for Urban Forest Managers (i-Tree STRATUM) or ecoBudget.

Quantify Gl value to stand against development pressures and built a business case for green
spaces.

Consider ES and EDS as part of the measurements.

Create a list of measurable deliverables applicable to the local context.

> Quantifiable values to be determined for both the household and neighbourhood levels.

> Explore incentives when new developments incorporate green infrastructure approaches.

Use taxes and income generating activities to fund green infrastructure.
Promote the inclusion of green roofs in new developments and existing structures by waiving
certain fees for developments that comply.

> Encourage low-impact landscaping.

\

Encourage use of recycled greywater from houses and buildings.

> Plant climatically appropriate native and non-native plants with deep root growth and pest-

vV V. V Vv

resistance to improve the long-term viability of the site while minimizing maintenance costs.
Create designs that minimize maintenance requirements.

Use greywater from clothes washers, bathtubs, showers and bathroom sinks for irrigation.
Install greywater diversion valves to separate greywater from blackwater.

Use Gl to reduce the amount of grey infrastructure needed for drainage and its related
management costs.

Sources for the table based on: re:Streets (2016), Manufacturing Skills Australia (2011), Cleangreenfs (2014); Boyle et al. (2014);
Tancott, (2013); Kramer (2014:1); Maco & McPherson (2003); Symons (2015:33); UN-Habitat et al. (2008: 21); Jansen and
Ruifrok (2012: 18); Posthumus (2013); Laros (2012); Kithiia and Lyth (2011); EU (2013:17); DEA (2016); Carlet (2016); Afzalan
& Muller (2014); Connolly et al. (2014); Haaland & van den Bosch (2015); Lennon, Salmond et al. (2014); Young et al. (2014)
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