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A common complaint from the community is that urban development fails to retain trees. 

However, we have found project developers are often in favour of tree retention as they 

recognise the important contribution mature trees make to amenity and the associated 

influence that this has on property values.  Yet despite these good intentions, in most 

developments the majority of pre-existing trees are cleared and examples of projects that 

succeed in retaining trees are few. Is this an unavoidable consequence of increasing 

density? Or can we do more to retain trees in our urban landscapes? In this paper we 

discuss the drivers of tree removal, which are varied and include factors beyond the 

obvious commercial desire to maximise lot yield and profit. We propose that in order to 

retain more trees new thinking is required through project planning and design stages. 

Our hope is to start a productive conversation on this issue and, while it is unlikely there 

will be one solution that satisfies all stakeholders, we discuss a range of mechanisms that 

have the potential to encourage tree retention in urban developments.  

 

Introduction 
 

Trees are a longstanding and cherished feature of Perth’s urban environment. Generally, 

Perth’s trees include remnant native species and a wide variety of other types that have 

been planted in streetscapes, parklands or residential gardens; retained from historical 

forestry plantations; or that have self-spread (weedy trees).   

 

The collective effect of this “urban forest” is to enhance Perth’s environs in a variety of 

ways. The many well established beneficial functions that trees provide in urban 

landscapes include:  

• providing shade and cooling surface temperatures  

• reducing air pollution 

• reducing stormwater volumes and nutrient loads 

• enhancing biodiversity 

• absorbing atmospheric carbon  

• providing sense of place and local identity 

• encouraging outdoor activities 

• connecting people with nature 

• connecting people with natural and cultural heritage 

• reducing sun exposure  

• reducing heat related illness  

• improving well-being 

• reducing energy costs 

• increasing property values 

• increasing the lifespan of adjacent infrastructure  

• decreasing health costs 

• encouraging economic activity (202020Vison 2015). 

 

Because of these important functions, trees are seen as crucial to the sustainable operation 

of cities. They are an effective means to moderate the effects of climate change 

(McPherson et al 1994); and improve health, wellbeing and liveability (Mass et al 2009, 

Parson et al 1998). Accordingly, so called “urban greening” is underway in cities across 

Australia with support from the Australian Government (The Guardian 2016). 
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However, nowadays when urban development occurs in Perth, few (if any) pre-existing 

trees tend to be retained. The circumstances driving tree removal may vary, but generally 

the loss of trees occurs in both master-planned development and infill subdivision settings. 

This ongoing loss of trees from the landscape has negative environmental and social 

consequences and runs counter to efforts at urban greening.    

  

 
 

Plate 1: An old growth marri tree in Perth (picture taken November 2015). 

When we clear trees for urban development, we immediately lose services they would 

provide, at least for the time it takes to grow replacements. Furthermore, when ‘old growth 

native’ trees or ‘historically significant’ trees are removed we also lose irreplaceable natural 

and cultural heritage. Gum trees, like the mighty marri shown in Plate 1 for example, 

have been shown to live for up to 400 years in Australian environments (Helms 1945, 

Raynor 1992). This long life span means once planted an individual tree can continue to 

contribute benefits to many generations of urban inhabitants. It also means that some 

remnant native trees still present in Perth’s surrounds are likely many hundreds of year 

old, much older in fact than the duration of European settlement in Australia. These grand 

old trees are unique as vestiges of past landscapes and have inimitable heritage value.  

 

However, regardless of whether a tree is native or exotic, remnant or planted, most 

stakeholders involved with urban development do recognise the benefits of urban trees.  

For example tree retention (or lack thereof) is often raised as an issue during community 

consultation. Correspondingly, a requirement to retain specific trees is not uncommon as 

a condition of development approval. Consideration of the habitat potential of trees is a 

routine part of the environmental impact assessment process. Native vegetation is also 

protected by State and Commonwealth legislation such as the Environmental Protection 

Act 1986 (EP Act), Environmental Protection (Clearing of Native Vegetation) Regulations 

2004 and the Environmental Biodiversity Conservation Act 2000 (EPBC Act). Various 

Western Australian local governments also have well developed local planning policies 

aimed preserving trees. Careful attention is likewise paid by both developers and local 

governments to the selection of new trees in streetscapes, parklands or entry statements 

due to the direct link between amenity and perceived value of urban estates.   
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Yet despite this awareness and some good intentions trees are not being replaced in urban 

development as quickly as they are being removed. While new trees are established in 

street scapes and parks, these only cover, for example, a portion of a master planned 

development’s total area. Historically, trees within private lots would also make up a large 

part of an area’s trees. But due to the shrinking size of residential lots, it is now much less 

likely that trees will be planted within private gardens, which reduces opportunities to 

replace trees that are removed. Urban development is therefore failing to meet community 

expectations for landscapes that contain more rather than less trees. Moreover, the 

continuing loss of trees puts at risk the perception of Perth, as a green, leafy city.  
 
In this paper we outline the key reasons why trees are removed in urban developments 

and discuss a range of mechanisms to encourage greater tree retention. Our hope is to 

generate conversation and prompt greater engagement by developers, local governments 

and other stakeholders early on, so that better outcomes regarding urban tree retention 

can be achieved.      

 

Why are trees removed during development?  
 
There are a variety of factors driving tree removal in urban development. Most obviously, 

trees are cleared to create space for buildings, roads and other infrastructure associated 

with urban land use. Planning regulations, policies and guidelines therefore play an 

important initial role in the decisions as to which trees may be retained. A raft of state and 

local government documents such as Liveable Neighbourhoods (WAPC 2007, WAPC 2015), 

direct the preparation of structure plans and subdivision designs, essentially dictating the 

minimum standards for the configuration of urban developments. Planning and designing 

urban development is therefore a complex multidisciplinary exercise that requires 

consideration of many interacting elements, as well as, inputs from local government and 

a range of State government authorities. 

 

For example, preliminary investigation of planning contexts, geomorphology, 

environmental values, hydrology and contaminated land, is required to identify site 

conditions and significant features (WAPC 2012). Based on this information the planning 

and design process can start to piece the many components of an urban development 

together, such as lot layouts, street alignments, road and verge widths, traffic volumes, 

service alignments, groundwater separation, drainage management, sewer connection, 

commercial centres, school sites, public open space (POS), bushfire attack levels (BALs), 

building codes and more. Many of the state or local policies relevant to different 

components include fixed requirements or “must haves” that influence what is possible, 

limiting in particular other “nice to have” outcomes. Trees may be considered nice to have 

in this context, given regulatory controls only protect certain trees in certain situations. 

Invariably then, due to the challenges involved in translating so many varied elements to 

real world site conditions, the ability to retain trees in urban development is fundamentally 

constrained from the beginning.  
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Figure 1: Example of typical tree loss in anonymised “greenfield” urban development in Perth. 

The example shown in Figure 1 demonstrates the limitations on tree retention in larger 

scale urban development. Here, while a number of large trees existed throughout this site 

(blue dots), no trees were retained in residential lots and only a relatively small proportion 

of trees was retained within POS areas (pink dots). This situation is typical of both master 

planned and infill sites where ‘must have’ requirements, like lot and road configuration in 

this example, effectively preclude the retention of many trees.   

 

 
 

Figure 2: Example of tree loss due to infill form 1985 to 2015 in Alfred Cove.  
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The example shown in Figure 2 demonstrates the loss of trees over time from a suburban 

block in Alfred Cove, an established suburb in Perth’s south. Here approximately half of 

the existing trees were removed as private lots were subdivided and infilled throughout 

the 1990s to the present day. These lots were originally established in the 1950s and so 

many of these trees may have been at least 40 to 50 years old when this occurred. There 

is also a possibility that there were older or remnant native trees present at this location.  

 

There is a clear commercial incentive to utilise as much available land as possible to 

achieve higher lot yields as the portion of a development site that can be turned into 

saleable lots translates directly to profits. Whether at the larger scale of master planned 

developments or smaller infill subdivisions, most trees that exist within land allocated to 

residential or commercial lots will be cleared prior to sale. This occurs to simplify site 

preparation for prospective buyers and remove potential impediments to the future 

construction of buildings. For example flat level blocks are routinely prepared to suit 

standard homebuilder products common on the housing market and additional site works 

like retaining walls along boundaries and interfaces are most efficiently done by developers 

rather than builders or consumers due to economies of scale.  

 

The pressure to clear existing trees is further increased by the trend towards higher urban 

density, which has resulted in smaller lot sizes and a greater proportion of lot areas being 

taken up by buildings. State government policy is an important driver of the move to 

smaller lots with intentional emphasis placed on increasing density and current target of 

up to 16 lots per hectare (WAPC 2010). Furthermore, as residential design or ‘R’ codes do 

not protect trees, a lot purchaser may remove trees to accommodate a chosen building 

design or solar panels, for example, even if the tree was retained through earlier stages 

of a development. Consequently, it is unlikely trees will be retained within residential or 

commercial zoned lots of an urban development.   

 

A greater potential exists to retain trees in areas zoned for POS as these areas do not have 

the same commercial considerations. The minimum allocation of POS permitted across 

developments is 10% of total site area (WAPC 2015). Therefore, the number of trees 

retained within a site will typically be that portion of trees present within the 10% of a site 

reserved for POS. To a lesser extent it may also be possible to retain trees in areas 

reserved for schools or where tree locations are compatible with the alignment of road 

reserves. However, in our experience, even trees that have been clearly earmarked for 

retention in these areas throughout planning and approval stages of a project may end up 

being cleared due to some late identified issue. This is because despite good intentions to 

preserve trees, a range of factors can still conspire to limit tree retention.  

 

For example trees will not automatically be retained just because they reside within a POS 

area or other suitable location. POS may be used for passive or active recreation and the 

latter use may require open areas cleared of trees for construction of sporting fields or 

other facilities. POS areas also typically share drainage functions that may necessitate tree 

removal to create slope for stormwater conveyance or volume for storage capacity. 

Furthermore, on top of consideration of species type, structural integrity and form, a tree 

must also be compatible with landscape design and interface requirements with adjacent 

infrastructure. Detailed designs can be mutable and the location of road reserves, paths, 

retaining walls and other landscape treatments may change to the extent existing trees 

can no longer be accommodated. At which point, resolve is required to retain trees 

especially where additional costs may be incurred.  

 

A major factor influencing whether trees can be retained throughout a site is the necessity 

to regrade land surfaces.  Most lot layouts assume level lots and blocks, in part to 

accommodate standard homebuilder products and consumer preference for brick housing. 

Cut and fill budgets that are then calculated to align the levels of lots, roads and services 

may require drastic changes to soil surface from pre development conditions. A common 

reason for this is to meet groundwater separation distances; and in low lying parts of 
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Perth, developments often have to import large volumes of fill to achieve the minimum 

separation requirement. The groundwater separation requirement is an example of a fixed 

necessary requirement that often limits opportunities to retain more trees. Additionally, 

sand and other basic raw materials are valuable and increasingly limited resources, which 

provides an incentive to undertake extraction prior to development. Thus modification to 

surface levels may occur regardless of whether fill is needed at a site.   

 

A similar important and fixed factor influencing tree retention is sewer connection. When 

on sewer, developments must connect to the nearest sewer pump station via gravity flow 

necessitating suitably orientated slope. Sometimes drastic modifications can be required 

within a site to achieve this and it is not unusual for slope to be flipped 180° to run sewer 

back through pre-existing landforms.  When changes like this occur to soil surface, 

retaining trees becomes difficult, if not impossible, and may require retaining structures 

to protect root zones and physical stability.  It may also be that it is harder to retain trees 

these days as much of the land that remains to be developed, being low lying and flat, is 

more constrained than areas developed in earlier periods. 

 

Bushfire risk is also an important obstacle to tree retention or establishment. Bushfires 

are understandably a significant issue in Australia and particularly in cities like Perth with 
dry/drying climates. To some extent, increasing the number of trees in urban areas has 

the potential to increase the risk or severity of fire or other impacts to safety or property. 

And therefore consideration of building codes, and relevant legislation and guidelines (like 

the Bushfire Act 1954 or local government fire notices) must be part of decision making 

around tree retention, or the selection and establishment of new trees in urban 

developments.  

 

Finally, it is necessary to note that the presence of trees in urban areas is not universally 

celebrated and sometimes trees may be removed consciously due to an individual concern. 

For example trees can be considered as messy, requiring costly maintenance and also 

potentially posing a risk to safety. Trees may also be seen to impact other values such as 

views which can be associated with financial value.  

 

Ultimately, the decision to retain or not retain trees in urban development will be made 

with inputs from a diverse group of stakeholders ranging from landowners and developers, 

through various planning, civil engineering, environmental consultants, State and 

Commonwealth agencies and local governments. While there are regulatory controls on 

clearing trees which must be considered alongside factors influencing the removal of trees 

outlined above, these controls have limitations for protecting individual trees as they are 

focussed on conserving significant native vegetation or large, habitat appropriate 

specimens of specific species. There is also considerable pressure to increase housing 

availability and housing density in Perth to accommodate an increasing population.  

Therefore, it is fair to say that market forces, regulatory influences and cultural norms are 

currently not sufficient to encourage greater tree retention and new mechanisms are likely 

needed if we are to improve tree retention performance in urban development.  
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How might we encourage more tree retention? 
 

 

Plate 2: Examples of tree retention in urban developments in a) Bateman and b) Lakelands. 

Tree retention may at times be impractical given the constraints and commercial objectives 
of urban development. However, more trees could be retained if there was resolve to do 

so. Sometimes, removing trees may be more a convenient option than a necessary one. 

Examples from Perth’s southern suburbs shown in Plate 2 demonstrate this. Image ‘a’ 

shows an uncommon commitment to retaining a grand old paperbark tree that ended up 

on the boundary of a lot in Bateman; and image ‘b’ shows a mature tuart tree that was 

retained on the road reserve/ frontage of a lot in Lakelands.  

 

There is therefore potential to incorporate more existing trees into urban development, as 

well as more new trees, but this will require resolve and perhaps some incentives to 

achieve. In order to encourage more trees we need to value trees as ‘green infrastructure’, 

including those within private lots where possible, acknowledging the important 

contribution trees can make to the quality of urban areas. Public works engineers, and 

local governments they work for, have a critical role to play here. They are directly involved 

in the delivery and regulation of urban developments and area key interface with the 

community. Local government, perhaps more than other stakeholders, has the ability to 

moderate some of the fixed requirements of urban development that limit opportunities 

to retain trees.   

 

But because some of the inherent limitations on tree retention cannot be moderated or 

avoided, a distinction must also be made between what is desirable and what is in fact 

possible regarding tree retention in the current context for urban development. That is to 

say there essentially two types of trees, those that can practicably be retained and those 

that, after reasonable consideration, cannot.  
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Figure 3: Mechanisms to improve tree retention  

Below, we use this simplification of the ‘trees that can’ and ‘trees that cannot’ be retained 

to discuss mechanisms that could help to improve tree retention (see Figure 3). For some 

projects it may be the case that, for a number of the reasons previously outlined, a 

development will require clearing of most pre-existing trees. However, for others there 

may be more opportunities for tree retention than the generally accepted by the status 

quo. The trick is to work out which are the trees that can be retained, or which are the 

situations where extra effort can be made regarding tree retention, and then put workable 

mechanisms in place to ensure that this is achieved. 

 

The trees that can be retained  
 

The first step in correctly identifying the trees that can be retained is to understand the 

values of trees within a site. Obtaining accurate, useful information is critical to ensure 

informed decisions are made about tree retention. To collect this information, advice may 

be needed from botanical, horticultural, arboriculture and fauna specialists. 

 

 

 



2016 IPWEA State Conference "Networks", 9-11 March 2016, Esplanade Hotel, Fremantle                                                               9 | P a g e  
 

At a minimum we recommend obtaining: 

 an accurate location (using differential GPS or survey pickups rather than a 

handheld GPS receiver) 

 species identification 

 measures of size including diameter at breast height (DBH) 

 a condition rating and assessment of structural integrity  

 ecological attributes such as presence of hollows or fauna activity  

 a subjective value score (‘hugability’). 

 

With this information it will be possible to identify significant trees that must be retained, 

such as habitat trees related to requirements of the EPBC Act or specific trees identified 

by local government during approval processes. It will also be possible to identify trees 

whose locations are consistent with preliminary planning and therefore can be retained. 

This might include, for example, trees that lie within an area likely to be reserved for POS 

or trees that happen to reside along an existing road reserve with a fixed alignment.  

 

It is at this point that communication of information to the right people may result in 

further trees being nominated for retention based on other considerations. The right 

people will definitely include managers, planners, landscape architects and engineers that 

form part of a project’s consultant team. But local government and other stakeholders 

with a regulatory role that may seek to influence whether trees are retained or whether 

other considerations are given priority must also be included. It is critical that expectations 

of these stakeholders are communicated and understood early to avoid preferences or 

feedback being provided too late in the process when changes to plans or designs could 

result in serious time and cost burdens. Complications and compromise are a normal part 

of project delivery and removing a tree will often entail a negligible cost compared to costs 

associated with changes to fill budgets, infrastructure or lot yields. Therefore, leadership 

will likely be required to motivate and maintain a project teams resolve to retain trees.  

 

Here, communicating more detail about tree values, such as our subjective value score or 

‘hugability’ factor, may assist in identifying more opportunities to retain trees. This is 

because beyond simply communicating where a tree is present, it can be communicated 

that a tree is for example particularly attractive, impressive or has special heritage 

significance.  Retaining such trees may contribute a direct financial or marketing benefit 

to a development, so there may be an obvious incentive for retention even if this required 

design modification. Alternatively, trees may be transplanted if practical, allowing existing 

trees with such values to be reused in other less constrained parts of a site.   

 

The second part of the ‘can be retained’ scenario is ensuring that trees that have been 

nominated for retention are in fact retained. The obvious mechanism to achieve this is 

regulation and associated use of penalties. Fines, other penalties or requirement for 

offsetting may then be applied when nominally protected trees are removed contrary to 

legislated requirements or commitments. Examples of regulatory mechanisms used to 

protect trees include conditions of approval (attached to development approvals, clearing 

permits, or referrals under State or Commonwealth legislation), tree preservation orders 

(statutory or local law protecting trees) and restrictive covenants (direct legal agreement 

between seller and buyer that are attached to title). These mechanisms can work well 

were compliance is enforced, requiring either that someone reports an offence or audit 

processes are in place to review compliance. However, there are obviously limitations to 

their effectiveness if consistent enforcement is lacking or penalties are perceived as being 

an insignificant deterrent. Additionally, as the scope of existing regulatory controls is 

limited, these negative/punitive mechanisms can only be as effective in encouraging tree 

retention as they are designed to be.  
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The trees that cannot be retained 
 

As outlined previously, the limitations of existing urban development processes at times 

makes the retention of some trees impractical. It is often difficult to configure lot layouts, 

road alignments and other elements of urban development to preserve pre-existing trees. 

It is also unlikely that trees will be retained within private lots because of commercial 

considerations and the limitations of regulatory controls. Various factors may also conspire 

to result in the removal of trees from POS where nominally there is more potential for tree 

retention. At a minimum it is hoped that a process of critical evaluation is at least 

undertaken before trees are removed to verify whether tree retention cannot occur.  

 

Increasing resolve to retain more trees 
 

Some of the benefits of trees are acquired immediately where they reside, such as shade 

or amenity. While other benefits are much broader in effect and contribute to the public 

good, such as reducing air pollution, fixing carbon, increasing habitat and biodiversity or 

contributing to the broader amenity values of a street or suburb. Accordingly, it is 

worthwhile exploring ways in which tree retention can be further improved, challenging 

the belief that some trees cannot in fact be retained in urban development.  

 

In Figure 3 we propose five mechanisms that have the potential to improve tree retention 

provided for discussion, namely: 

 clear / flexible objectives 

 greater stakeholder integration 

 engage existing networks like 202020Vision 

 incentive models  

 creative capitalism.   

 

The first two mechanisms relate in particular to local government and other agencies that 

play a role in providing development approval. Providing clear expectations for tree 

retention early in an approval process should assist in tree retention because planning and 

design processes can be conducted with the specific objective of retention in mind. 

However, these expectations must also be flexible, allowing compromise if an unexpected 

complication arises. Where this complication relates to one of the fixed considerations, like 

sewer connection or groundwater separation previously outlined, then despite the best 

early intentions tree retention may become impractical. If expectations are too prescriptive 

then invariably the process and participants in it will become frustrated, particularly when 

feedback comes late after detailed designs have been completed. By communicating 

expectations of tree retention early and allowing flexibility to balance multiple 

considerations throughout the planning and design process, better outcomes could be 

achieved over all.  

 

Greater stakeholder integration is suggested in part to help avoid situations where 

expectations are unclear or inflexible and therefore result in trees being traded off against 

other higher priority considerations. Given the many different elements considered in 

preparing land for urban development, having stakeholders involved early on and being 

considerate of the requirements and roles of others may help increase understanding of 

the constraints that exist in trying to retain trees. Furthermore, some of the must haves 

that are involved may be considered differently if what are currently ‘nice to haves’ like 

tree retention have a higher profile. Local government can play a key role here as many 

of the must have elements that commonly impact tree retention, such as to road layouts 

or stormwater detention, for example are within local government influence.    

 

Efforts to increase the greening of Australian cities are gaining momentum. Consequently 

there are already networks in place that can provide support and resources to assist in 
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tree retention and increasing urban canopy cover. The 202020Visoon project for example 

has connected over 300 organisations nationally with approaches, tools and resources to 

encourage urban trees and greenspaces. Visit the 202020Vision website 

(http://202020vision.com.au/network/) for further information.    

 

The remaining two mechanisms aim to provide incentives for tree retention to counter 

some of the influence that commercial considerations have on tree retention and perhaps 

change the way trees are valued more generally. We hope they may prompt further 

discussion.    

 

By incentive model we mean an economic mechanism that encourages greater retention 

of trees through positive means rather than negative ones like fines or penalties.  One 

option for an incentive model could be to use the maintenance of trees as a means to gain 

a reduction in certain charges associated with landownership, such as local government 

rates or stamp duty. A ‘discount model’ like this could allow individual owners of lots that 

contain trees of a specified size or age to obtain a discount on certain charges, encouraging 

the ongoing retention of those trees.  The basis for this model is acknowledging that trees 

within private lots are assets to the broader community and therefore maintenance of this 

green infrastructure warrants some reward. At a larger scale developers that retain more 

pre-existing trees could reduce the costs of preparing a site for market through reductions 

in government charges or may be able to sell lots that include larger trees at higher 

premiums due to the discount to ongoing charges these lots provide lot purchasers.   

 

Another option for increasing tree retention could be to engage so called “creative 

capitalism” or in other words economic activity that has a philanthropic goal (Harvard 

Magazine 2008).  The basis for this mechanism is an assumption that if consumers desire 

greater tree retention then they may be happy to pay more to achieve it. Examples of this 

could be a certification program or specific brand established by lots or estates that 

identifies them as “tree friendly” or “urban forest” participants. This certification could 

justify a higher premium at point of sale and make tree retention more likely. Local 

government areas could conceivable adopt a similar mechanism to drive local economies 

or establish sense of community pride.    

 

Conclusion  
 

The loss of mature trees during urban development remains a concern for many people in 

the community who recognise the benefits that trees provide and seek to conserve Perth’s 

leafy appearance. While the loss of urban trees may not incur an immediate or obvious 

cost, the economic, environmental and cultural values of urban areas are impacted well 

into the future. This paper did not look at whether we are better or worse at retaining 

trees in urban development than we have been in the past. And constraints generated by 

the type of land available for development today may play a role in increasing tree 

removal. However, commercial considerations and trends towards higher density/lots sizes 

are also likely significant.   

 

If we continue to remove or replace trees in line with the relatively shorter timeframes 

applied to land use change and development we are unlikely to see many grow to the 

grand age and size to which they are capable; and therefore will fail to realise the full 

benefits urban trees provide. It currently remains to be seen whether here in a growing 

city like Perth, we can successfully incorporate existing trees into our future urban 

landscapes. Furthermore existing trees are also only part of the challenge of greening our 

cities. New trees are need to be established and how these will be managed and preserved 

in to the future must also be considered. 

 

http://202020vision.com.au/network/
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However, there is potential to improve the retention of trees if we have the resolve and 

begin to better plan and design urban developments with green infrastructure like trees in 

mind. A critical requirement for improving tree retention is communication, ensuring that 

accurate information is obtained and used to inform planning, design and construction 

phases. This allows decisions on tree retention to be accommodated early in the process 

and carried through to completion. Other mechanisms to improve tree retention include 

regulation and penalties. But new thinking could also assist in motivating greater tree 

retention, including by approval authorities setting clear but flexible expectations, 

encouraging better integration of stakeholders and taking advantage of networks like the 

202020Vision.  Furthermore, we propose that creating incentives such as using a “discount 

model” or “creative capitalism” are worthwhile exploring as options to make tree retention 

a higher priority for urban development. 
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