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Design -  Module 1: 

Principles of Sustainable Design
These principles are meant to both guide design professionals and home gardeners in their efforts to create landscapes that minimise the environmental impacts of gardening. Following these sustainable design principles in no way inhibits the particular style of garden design. All styles of landscape, be they formal, native, produce, modern etc. can be accommodated within the framework. The principles will challenge designers and gardeners to consider environmental impacts (short and long term), and encourage innovation and creativity. The result will be landscapes that reflect a philosophy of stewardship, rather than ownership, of the environment.
Sustainable design principles and their application

Every landscape design brief is different. Each client has different tastes and requirements, as do designers and landscapers.  As professionals we employ a range of approaches in the design of a landscape in satisfying customer requirements. These are generally linked to on-site conditions, locations, budgets and their personal cultural and philosophical bents (and countless others). These factors are still addressed within the sustainable design principal framework. 

There is value in applying these principals at all levels of scale. Many designers find the bulk of their work comes from small clients, and individual households. However, those involved with large-scale public and private works should find the potential exists to reduce environmental impacts using these principals.

Ultimately some landscape designs and styles will have less environmental impact than others. However, using these principles to direct design will, regardless of the type of landscape, result in some (often significant) reduction of environmental impacts across the range of areas the principles address. When compared to a design process that makes no attempt to consider these issues, the difference will be quite profound, both in the short and long term.

Using these principles, designers could provide a written brief to clients at the completion of the design process which explains/shows how the particular design addresses (or doesn’t) each of the principles of sustainable design. The design principles would also allow for informed upfront discussion between designer and client. 

It is not necessary that the principles be only addressed at the start of a project. They can be used at any point in the landscaping process. Landscapes are usually dynamic living systems, in a constant state of change. Ongoing activities such as planning and installing new beds, revitalising soils, pruning, and pest and disease control can all be assessed against the sustainability principles in order to keep the focus on reducing environmental impacts.     

The bolded points below are the sustainable design principles. We have included a brief discussion of each in order to demonstrate ways they may be interpreted.  
The nine sustainable design principles

( The design of landscapes that aim to reduce the requirement for energy inputs. 

The energy required to construct landscapes, grow and maintain plant growth, synthesise horticultural chemicals, move materials from one location to another etc, all come at some environmental cost. It is preferable that we minimise the overall energy cost of the garden through the design process and by the attention to the products and materials we use within it.

For example, energy inputs may take the form of human labour, petrol to run mowers and line trimmers, chemicals to control weeds, pests and diseases, fertilisers to promote growth, power to run pond pumps etc.  The need for high-energy inputs can be affected by the plant species chosen. This alone can reduce or increase the need for maintenance inputs; for example, landscapes that feature a high proportion of lawn require much higher energy inputs than a mixed herbaceous/shrub planting in regard to their need for maintenance inputs and to maintain consistent growth. In another example, energy requirements in general may be reduced by good mulching practice. This reduces the need for weed control (human labour and energy cost of producing herbicides) and can improve the performance of soils (with all the benefits this lends to healthy plant growth).

As a practitioner you may also choose to source local products or materials, which reduces the energy cost of transport. 

( The design of landscapes that reduce the water inputs to those that naturally occur in the particular region. 

The unsustainable use of water by our society is one of the most challenging issues we face. The indiscriminant use of water is still a critical issue in ornamental horticulture (both public and private). We have a responsibility to learn to use this resource wisely, and reflect its true worth (as opposed to what we currently pay for it) in the way it is used. 

Reductions in the amount of water required or used in a landscape may be achieved by informed plant species choice, sensitive microclimate design, efficient irrigation systems, and cultural practices such as mulching, water recycling (rain or grey water) and maintenance of good soil structure. Water efficiency does not mean the designer can only use natives or indigenous plants (many of these may also require high water inputs). It is still possible to utilise many kinds of plants if placement and potential microclimates are realised.

There is more on this in the Design  - Module 2: Designing for Water Conservation.
( The design of landscapes that maximise opportunities for biodiversity

Biodiversity is crucial for the maintenance of all life. We need to consider maintaining complex combinations of species; for example, producers (plants), consumers (bugs, birds, us) and decomposers (fungi, worms, bacteria). It may necessitate a rethink of pest thresholds in the knowledge that organisms need food to survive. If we are to increase the diversity of animals in our landscapes, we must accept that they need to feed and have places to live. 

At the home garden level, people are now often keen to encourage birds into their gardens. Particular types of flowers, fruits, berries or seeds may be necessary to do this. Frogs and lizards are other animals that are being encouraged into their yards. However, these animals must have access to food, and so gardeners must also accept that insects and other things must also be accommodated.  Many insects are important assets in controlling garden pests. For example, spiders (which strictly speaking aren’t insects) control all sorts of other creatures if allowed a place to live. Think also about the health of the soil biota; decomposers such as worms, fungi and bacteria all working tirelessly below the grounds surface. Their activities can encourage the healthy growth of plants (among other things). This is of course just a small component of biodiversity in a true community sense but we must be able to recognise that links exist between the elements of the garden and the organisms that inhabit it.

Further to this, many gardens nowadays are stark and soulless landscapes, featuring few plants and vast stretches of hard landscaping. So, at another level, it will become increasingly important that gardens do fulfill this role for people, if only for our individual and social psyches. 

( The design of landscapes that maximise vegetative biomass.

This will aid carbon stabilisation. For example, a landscape that features a high proportion of paved or hard surfaces or one with a high proportion of amenity lawn stores much less carbon than a landscape which features higher proportions of long-lived vegetation. In terms of greenhouse emissions on a global scale, vegetation in an individual landscape may not make a large difference, but again, at localised levels, designers and landscapers within entire cities who are focused on this point will make some difference.  
( The design of landscapes that provide the opportunity for the growth of produce and other useful materials.

This may be difficult for the professional landscaper to promote to clients, but for those clients that are receptive, the following information may be useful.

This enables people to reduce in some ways their reliance on products (foods or otherwise) grown or produced elsewhere. It also encourages people to consider more than the ornamental value of landscapes.  It will also foster personal experience and knowledge related to the growth and maintenance of a range of plant species or products, which can be shared with family and friends (or maybe sold for profit).

It also encourages people to supplement their diets with freshly grown produce, knowing they have the ability to control the inputs such as types or levels of pest control, fertiliser types and amounts, water etc. This process gives people some sense of the environmental impacts of broad acre farming and its need to supply huge inputs of fertilisers, chemicals, and other energy inputs to produce the product that we buy from the supermarket shelf or grocer.

It also provides an opportunity for people to reduce their reliance on importing other materials into their landscape For example, the need for soil improvers can be minimised if compost is produced on site. Many commercial low toxicity pesticides are simply chili, garlic or oil/soap based. It is possible to produce many of these on site.  

( The design of landscapes that minimise the risk of invasive plants moving into native habitats.

The issue of invasive plants and their detrimental effect on indigenous plant communities is now well known. The need to protect remnant vegetation is crucial. However, even within urban areas, linear parks and reserves that provide significant enjoyment to the general public should also be protected from the invasion by invasive plants.  

This point first encourages designers/landscapers to consider what may or may not be considered an invasive plant in a particular location (and these can be natives or exotics). Secondly, it requires some consideration of the reproductive biology of the plants chosen (do they set large amounts of seed, do they sucker, how do they spread?). 

Finally the designer/landscaper should consider the issue of maintenance of the plants in relation to their invasive potential. Can the species be maintained in such a way that lessens the risk of unwanted spread (e.g. pruning and proper disposal of seed heads), and how are these plants (or parts of) to be disposed of (e.g. not over the back fence along the creek).  

Refer to Design - Module 3: Plant Selection, for more information on invasive plants.
( The design of landscapes that minimise or eliminate the use of materials that disrupt, destroy, pollute or damage the natural systems/communities where they are sourced.

Many of the products and materials we use in gardens have huge negative effects on the ecosystems from which they were sourced. 
There is little point feeling good about a landscape if other areas of the planet are destroyed to provide the materials used in it. For example, mulches sourced from non-plantation timber, sleepers taken from native forest, or ornamental river pebbles from active waterways. The sourcing of landscape products like these can devastate natural communities. Yet in most cases alternative products and materials are available.

If at times no alternative product is available, the question must be asked ‘is this really needed? For example, in the past few years, it has been fashionable to use beautiful coloured river rocks in garden designs. These are primarily sourced from rivers in India and south-eastern Asia and their continued use is unsustainable for many reasons. If we are creative enough we can break with this ‘fashion’ to design good landscapes with other products.

( The design of landscapes that minimise the risk of disruption, pollution or interference to other systems.

We must aim to design and maintain landscapes in a way that reduces the potential for environmental impacts outside their boundaries. There are potentially many ways that disrupting events can pollute or effect areas outside the landscape. Organisms, both plant and animal, can be affected by the inappropriate use or delivery of toxic, mobile or residual chemicals. Runoff from poorly designed landscapes can affect neighbouring properties, waterways and bays from the effects of erosion or the movement of potentially damaging products such as chemicals, fertilisers, pathogens or invasive plant materials.

( The maintenance of landscapes in a way that reduces the impact on non-target organisms and systems.
Designers and landscapers (in a schedule of maintenance document), and plant retailers through sound advice and customer education, can contribute to the choice of the products and techniques used to maintain the health of a landscape. 

Industry professionals are in an ideal position to suggest a range of low impact products, for the maintenance of their gardens. These may be horticultural chemicals, fertilisers and soil amendments, watering systems, yard products and many others. There is a large amount of information available within the industry on this subject, and landscape professionals would be well served to access it.  

By informing clients of the ongoing maintenance requirements there is a greater chance the landscape will be successfully managed in the longer term. This will increase customer satisfaction and ensure the landscape continues to be a good example of the designer/landscaper’s work.

Principles developed by Dr. Paul Gibson Roy, SGA
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