
Proposal of Sustainable Landscape Management for the University of 
Canterbury Campus 

 

The Natural Step 

Around the world, university campus designs are being reconstructed to become more 
sustainable for the surrounding communities and the earth as a natural system. The Natural Step 
(TNS), a process developed to help communities and businesses achieve sustainability, outlines four 
key principles for achieving a sustainable system. To be sustainable, society must eliminate its 
contribution to: (1) the build-up of substances extracted from the earth’s crust such as fossil fuels 
and heavy metals; (2) the build-up of chemicals and compounds produced by society; (3) physical 
degradation and destruction of nature and natural processes; (4) conditions that undermine 
people’s capacity to meet basic human needs.  TNS employs back-casting, looking backwards from 
the optimal solution that meets the above four principles, and planning steps of necessary actions 
based on the principles. It is important to focus on the services that the campus provides and how to 
sustainably manage these, rather than to get stuck on how to operate out of the current practices 
employed to generate these services. 

Sustainability Issues 

 From a TNS sustainability point of view, there are several issues which need to be addressed 
about the layout and maintenance of the campus landscape.  

• The glyphosphate herbicide, Roundup, is used around campus for weed control. Roundup 
has known adverse effects to the environment, and is produced by the American company 
Monsanto. Monsanto is the culprit of many environmental pollution cases leading to 
damage to human health.  

• Landscaping supplies such as mulch, seeds, and seedlings are brought in from off site 
locations, creating a fossil fuel demand for the transportation of these materials. 

• There are large areas of impermeable surfaces such as parking lots and buildings. These 
surfaces create water runoff that diminishes the quality and quantity of water that returns 
to local streams.  Green technologies to reduce and/or filter runoff, such as green roofs and 
reed beds, are not commonly being employed around campus although some carparks now 
have stormwater filtering mechanisms. 

• The Canterbury campus does not host a large number of threatened or endangered native 
plant species. The campus could be used as a biological sanctuary for native species. 

• There is no official policy or strategy to prevent further campus development and 
destruction of habitat from occurring. 

• Turf grasses around campus require more rigorous upkeep than the treed landscape. 
Mowing grass and using leaf blows generates noise and air pollution. For example, an hour 
of mowing with a small mower has been equated to driving 100 miles in a ca; in the U.S., 
mowing is thought to cause 5% of the air pollution. 

Campus Services 

 The Canterbury campus provides many services to its students and staff, as well as the wider 
community. Its sports fields and facilities are used by both University and Christchurch clubs as an 



assembly area. The campus itself also serves the obvious function of a place for higher learning and 
research to take place. However, the University also lies on a large water catchment bounded by 
three streams, and is a part of a larger ecosystem with the capacity to be a stronghold for native 
biodiversity.  

Services the campus provides includes: 

• Community gathering place  
• Place for students to learn and for some to live 
• Place for research to be done 
• Important land area for biodiversity and water quality 

Currently, we think of these services (at least the first 3) as being provided by a campus that is 
aesthetically pleasing with a British landscape/garden theme. Using TNS principles, we can change 
our thinking to a more sustainable system-based plan not focused solely on aesthetics. The services 
outlined above could all be provided by a campus filled with native biodiversity, maintained with 
organic sprays, and has reduced carbon emissions. 

 There are some sustainable practices occurring on the Canterbury campus. The irrigation 
system is largely automated, operating on a computerized system to irrigate at night. There is a 
prosperous community garden with an active community maintaining it. A waterways restoration 
project has been initiated for Okeover stream, returning native species to the ecosystem. Two 
recent buildings were developed using green-building practices, including one Greenstar certified. 
Both of these buildings were built on existing car park “brown” space.  These sustainable measures 
have placed Canterbury on the road to developing a sustainable campus landscape. 

 

Campus Action Plan 

 Imagine a beautiful, naturally biodiverse campus with a large quantity of on-site renewable 
energy generation in solar panels and wind turbines. The landscape is maintained with fully organic 
measures.  Mulch and compost are produced on the campus, and other landscaping resources are 
brought in from local sites. All new campus construction occurs on old sites of car parks or buildings, 
leaving a constant area of green space. Green roofs and rainwater recapture systems preserve water 
quality of the local streams. The majority of the plant flora is native, and the campus serves as a 
sanctuary for many endangered plants. The campus flora has been selected for multiple purposes, 
some non-native trees serve as food for native birds, other plants exist to grow food that can be 
harvested and used on campus. The campus itself is viewed as a living classroom for the community 
to learn about sustainable landscape management. 

 

 Backcasting from this image of a sustainable campus, the first step to be taken in the present 
time is to raise awareness in the campus community of the current sustainability situation. This 
could take the form of a publicized report detailing, for example, the carbon emissions due to 
transport of landscaping materials, impacts of car use and parking, the non-organic sprays and 
fertilizers used, the amount and impact of water runoff, and the ratio of native to exotic plant 
species on campus. Community support and awareness is crucial to rethinking the way the services 
of the campus are provided.  

 The next step is to take action to address the landscaping issues.  Firstly on-site energy 
production should be investigated. Solar panels and small wind turbines could be installed on 
buildings. The transportation of mulch and other landscaping materials to the campus is a significant 



source of fossil fuel use. If mulch from green waste on campus was used, we could cut these 
transportation emissions.  Secondly, there is a need to reduce the contribution to build-up of 
chemicals produced by society (principle 2). The easiest way to do this is to switch to organic spray 
methods that are less harsh on the environment. There are many fatty acid based sprays such as 
Hitman, and Greenscape available that do not pollute the soil and water like commercial sprays. 
Using the system based thinking of TNS, we also should assess the companies we buy landscaping 
supplies from, such as PGG Wrightson and Southern Horticultural products. These companies could 
be evaluated on: how sustainably their products are produced, what societal practices they support, 
and what sort of management the company is run under. To be part of a sustainable system, the 
campus should only use products produced in a sustainable way. The university should also bring in 
as many local resources as possible to reduce transport carbon emissions.  

While fossil fuel and chemical use are being reduced, it is appropriate to focus on the 
physical degradation of nature that has occurred on campus. In order to effectively prevent further 
damage to the ecosystems surrounding campus, physical change on the engineering level of campus 
planning is required. Before this step is a feasible action, community support and awareness of 
necessary changes is essential. Impermeable surfaces and turf grass areas need to be minimized. 
Future building developments should only occur on sites of old buildings or parking lots. To 
encourage more sustainable forms of transport, parking areas should gradually be reduced around 
campus. Green roofs to trap water runoff should be installed on all flat roof buildings.  These 
changes will increase the quality of water returning to the local streams. To reduce water use from 
the aquifer, rainwater tanks could be set up for use in toilets and irrigation facilities not requiring 
potable water. Drought resistant plants requiring less water could be planted. There are strains of 
turf grass available that require less frequent watering and maintenance.  

The other aspect of physical change is concerned with how we view the aesthetic look of the 
campus. If we are willing to move away from the “immaculate British parkland” approach to the 
campus, then lower maintenance, native plants could become the theme of the landscape. 
Canterbury could serve as an ecological safety net for endangered and threatened native plants, and 
provide greater habitat for native birds, reptiles, and insects. Some non-native plants could be 
valuable on campus for food production or support of native bird species. Permaculture principles 
acknowledging the multiple uses of plant species should be applied to the flora design of campus. A 
native ecosystem is also a positive teaching tool for students on the value of preserving unique New 
Zealand species.  

 

Other Communities 

 Many communities, both local and worldwide, have set the precedent for sustainable 
landscapes. These communities serve as an example of what progressive landscape management 
measures could realistically be taken in the future.  

 

Christchurch Botanical Gardens 

The Christchurch Botanical gardens are currently experimenting with tufted hairgrass and 
fescue grasses that require less fertilizer, water, and maintenance. These grasses will reduce the 
water runoff and air pollution produced by mowing. The maintenance staffs have also used 
Greenscape and Hitman as herbicide alternatives, as well as hand-weeding and some gas flame 
burning of weeds on footpaths. As a general policy, the garden employees have tried to minimize 
commercial chemical and water use. An automated irrigation system is used to maximize water 
efficiency, while roundup and broadleaf sprays are used minimally. Although the gardens only have a 



small section for native species, it is a sanctuary for many threatened and endangered endemics, 
and is a tool to educate the public about New Zealand plant biodiversity. 

Otago Polytechnic 

Otago Polytechnic, acting in its role as an educational institution, is promoting a model of 
sustainable urban agriculture through the development of a community garden and “Living Campus” 
project. The polytechnic campus is used as an educational model for students to learn how to garden 
sustainably both individually and in a community. Permaculture practice is instituted in the campus 
gardens. The polytechnic is also investigating ways to lower its carbon emissions such as switching 
from coal powered boilers to wood chips. 

Swarthmore College 

Swarthmore College, in Pennsylvania, has undertaken an environmental master plan to 
make their campus more sustainable. The college has installed 14,300 sq feet of green roofs, with 
plans for more to come. These green roofs will filter and reduce storm water runoff from buildings. A 
newly built LEED certified building recycled its waste drywall to be used on campus land to support 
plant growth and soil drainage. 

 

Quebec 

In April 2003, Quebec instituted a Pesticides Management Code controlling both the sale 
and use of pesticides and fertilizers. The legislation focuses restrictions on pesticide use on school 
areas, and prevents wider sale and use of lawn pesticides and fertilizers. Quebec has maintained its 
policy even in the face of legal challenges from companies such as Dow AgroSciences.  

Harvard University 

 Harvard University has made a commitment to switch to a fully organic strategy of campus 
maintenance. They are in the process of reducing then eliminating the use of all inorganic fertilizers, 
fungicides, and herbicides. Harvard has a legislated policy of organic soils management that includes 
heavy composting use of fungal, bacteria, and vermicompost mixes for the highest soil qualities. 
Only non-toxic methods are used for pest and disease control.  All mulch is from leaves and 
landscape waste on campus.  An in-ground automatic irrigation system has been installed to save 
water. 
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