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1 Introduction 

 Program overview 

Local Government New South Wales (LGNSW) is running the Flying-fox Habitat Restoration Program 

(the Program). The NSW Environmental Trust has approved a 10-year program, starting with one 

year of design. The three key aims of the Program are: 

1. To test whether or not flying-foxes move to enhanced, restored or created roost habitat 

sites, improving our understanding of factors contributing to: 

a. site occupation by flying-foxes 

b. reduction of conflict with the local community. 

2. To enhance and/or restore roosting and foraging habitat for flying-foxes in ways that seek 

to reduce conflict at contentious1 camp sites and reduce negative impacts for flying-foxes 

at the urban interface - with preference for habitat to be as far as possible from human 

settlement. 

3. To learn and share information about flying-foxes and how habitat creation, enhancement 

and restoration can improve their conservation and reduce conflict with humans. 

These aims translate into a series of Program objectives: 

• Develop and deliver a grants program for NSW councils to enhance, restore or create 

roosting habitat and foraging habitat for flying-foxes. The preference will be for sites that 

are likely to reduce conflict at contentious camps – either by directing flying-foxes away 

from human settlement or in other ways that seek to reduce conflict with humans. 

• Engage with councils with potential sites to foster participation and co-design projects that 

effectively address the program aims. 

• Support councils to engage with their communities around flying-fox habitat and conflict 

reduction. 

• Monitor projects and share lessons so that future flying-fox habitat and engagement 

projects are improved. 

The Program is being implemented over two phases: 

1. The Establishment Phase 2018-2019 

An expert Advisory Group has collaborated with LGNSW to advise on program design and 

continued collaboration. This has included mapping of current flying-fox camps and foraging 

areas, identifying new suitable habitat and reviewing and considering new community 

engagement methods to reduce conflict with flying-foxes. 

2. The Habitat Restoration Phase 2019-2029 (subject to Environmental Trust Approval) 

Flying-fox habitat will be restored over ten years in line with the program design outlined in 

this framework. 

 

                                                           
1 Contentious camps are flying-fox camps that are in close proximity to urban settlements and are causing 
amenity issues through noise, odour, prevalence of flying-fox droppings, or health concerns (including mental 
health). 
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 This document 

This document outlines a program design framework for the Flying-fox Habitat Restoration Program. 

The underlying rationale for the program design is outlined and guidance is provided for the 

Program Manager to deliver and evaluate the Program. A separate evaluation process will also be 

conducted by the Environmental Trust. The framework: 

• briefly outlines the key problems relating to flying-foxes and the need being addressed by 

the Program (i.e. the Program rationale) (Section 2) 

• details the Program aims, objectives, key activities and expected outcomes (Section 3) 

• describes the structure of the Program, mechanisms for grant allocation and distribution and 

timing of key components (Section 4) 

• outlines governance mechanisms and Program monitoring and evaluation (Section 5). 

This document is accompanied by a monitoring, evaluation, reporting and improvement (MERI) 

framework for the Program. 
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2 Background, issue definition and Program need 

 Overview 

This section: 

• provides a brief background to the problems facing flying-foxes (summarising information 

from a larger literature review in Appendix 1) 

• summarises the key issues and needs that the Program can address. 

 

 Background 

Of the four species of flying-foxes in Australia, three are in NSW: The Grey-headed flying-fox (GHFF) 

Pteropus poliocephalus, the Little Red flying-fox (LRFF) Pteropus scapulatus, and the Black flying-fox 

(BFF) Pteropus alecto. The GHFF, is listed as vulnerable under the NSW Biodiversity Conservation Act 

2016 (BC Act) and the Commonwealth Environment Protection and Biodiversity Conservation Act 

1999 (EPBC).2 All three species are protected under state legislation.3 

Flying-foxes are long-range pollinators and seed dispersers. They play a vital role in the persistence 

of forests as their extensive foraging movements facilitate the spread of pollen and seeds across 

large areas. This leads to gene flow and increases the genetic variation and resilience within the 

forests they visit. This is especially important in the context of habitat fragmentation.  

There are numerous threats to flying-fox population persistence and these contribute to the 

threatened status of GHFF (summarised in Figure 1). Loss of foraging and roosting habitat across 

flying-foxes’ range due to native vegetation clearing, expansion of urban infrastructure and a range 

of other factors have resulted in changes to the foraging and roosting behaviors of flying-foxes. The 

LRFF, BFF and the threatened GHFF are increasingly roosting or co-roosting in camps in urban areas 

and using urban food sources. In recent years, evidence has also emerged that there are now a lack 

of reliable winter and spring foraging resources during the time when GHFFs are gestating, giving 

birth and in early lactation.4 This may be impacting on their reproductive success.  

Simultaneously, conflicts between humans and flying-foxes are occurring at roost and foraging 

sites. These conflicts predominantly occur at flying-fox camps that neighbour residential areas. They 

can include concerns about odour, faecal droppings, noise, defoliation of vegetation and perceived 

risks to human health. 

Flying-fox management has historically been short-term at the camp-level. This has included 

routine vegetation management, creation of buffers between camps and adjacent land use (such as 

nudging animals at the camp boundary) and camp dispersal (i.e. dispersal of the individuals within 

camps). The long-term efficacy of these interventions has typically not been evaluated. 

The Flying-fox Habitat Restoration Program has longer-term conflict-reduction and conservation-

focused goals. The issues and needs that the Program addresses are outlined below in Section 2.3. 

                                                           
2 Westcott et al. 2015 
3 Ecosure 2016 
4 Eby and Law 2008 
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Figure 1. Interlinked problems contributing to the need for the Flying-fox Habitat Restoration Program. 
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 Issue definition and assessment of program needs and gaps 

The range of conservation and conflict issues related to flying-foxes (particularly Grey-headed flying-

foxes) are summarised in Table 1. This table also highlights that, although there are a range of 

existing programs related to flying-foxes, habitat restoration is a key gap:  

• habitat loss and a lack of foraging habitat is an underlying problem driving flying-fox 

mortality and conflict  

• modification of roost-habitat at a camp-level is a potential lever for moving flying-foxes 

away from the interface with humans, thereby reducing conflict. 

The Flying-fox Habitat Restoration Program thus addresses these gaps, as outlined in Section 3 

below. 

 



Flying-fox Habitat Restoration - Program design framework 

Prepared for LGNSW 

11 

Table 1. Issue definition and needs assessment: broad issues, effects, trends, needs to address issue, relevant programs, program gap and knowledge gaps 

Issue Issue effect Issue trends Needs to address 
issue 

Relevant programs / policies/legislation that 
exist 

Program gap 

Camp 
proximity 
to people 

Persecution in camps 
resulting in dispersal, 
and stress to 
populations. 

Flying-foxes impact on 
communities through 
noise, smell, waste and 
consumption of 
cultivated commercial 
and garden fruits.  

Potential to 
accelerate due to 
urban expansion, 
habitat loss and 
climate change5 

Education of 
communities about 
flying-foxes. 
Strategies to 
minimise negative 
human and flying-fox 
interactions 

Management and restoration of flying-fox camps: 
guidelines and recommendations, flying-fox Camp 
management policy 2015 (and current revisions), 
DPIE funded LGNSW Flying-fox Grant Programs-, 
Flying-fox engage- community engagement tool, 
online resources including Little Aussie Battler 
tools, communities struggling with flying-foxes 
DPIE program, flying-fox management case 
studies DPIE; DPIE evaluations of the 
effectiveness of camp management actions; 
Orchardist netting subsidy program 

Habitat restoration as a 
form of conflict 
management e.g.:  planting 
foraging habitat to reduce 
urban interactions, 
restoring and planting 
roost habitat to reduce 
conflict at roosting sites. 
Tourism, place-making and 
cultural development 
opportunities. 

Habitat 
loss and 
fragmenta
tion 

Loss of both foraging 
and roosting habitat 
across their range, 
leading to reduced food 

availability. 

Deforestation 
increasing and 
legislative 
opportunities 
permitting more 
deforestation in 
NSW.6   

More of and better-
quality foraging and 
roosting habitat, 
containing 
appropriate tree 
species. 

Biodiversity Conservation Act 2016, Saving our 
species program, Management and restoration of 
flying-fox camps: guidelines and 
recommendations, Flying-fox Grant Programs, 
DPIE Predictive flying-fox habitat models, DPIE 
flying-fox camp inventory, existing bush 
regeneration programs (e.g. Environmental Trust 
funded) 

Landscape-scale 
conservation efforts, 
foraging habitat restoration 

Climate 
Change 

Heat stress causes mass 
flying-fox deaths, 
particularly over 42 
degrees.7 

Climate change 
increasing, more 
extreme weather 
events, including 
hotter 

Cooler habitat- 
shaded trees planted 
near riparian 
waterways available 
to seek cooler 
temperatures. 

Adapt NSW 
https://climatechange.environment.nsw.gov.au/ 

Priorities for biodiversity adaptation to climate 
change DPIE 2010 

Shade planting, planting in 
areas where flying-foxes 
are projected to exist. 
Mass-mortality events as 
opportunities for education 
on species vulnerability and 

                                                           
5 http://www.nespthreatenedspecies.edu.au/Lentini_et_al_Flying_Fox_Submission.pdf 
6 Evans 2017, ‘Deforestation in Australia: drivers, trends and policy responses’, Pacific conservation biology, 22, 2, pp. 130-150. 
7 Welbergen, J. A., Klose, S. M., Markus, N., & Eby, P. (2008). Climate change and the effects of temperature extremes on Australian flying-foxes.Proceedings of the Royal 
Society B: Biological Sciences,275(1633), 419-425. 

https://climatechange.environment.nsw.gov.au/
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Issue Issue effect Issue trends Needs to address 
issue 

Relevant programs / policies/legislation that 
exist 

Program gap 

temperatures in 
summer8 

Habitat planted in 
areas where 
projected 
temperatures are 
indicated 

Wildlife rehabilitators are licenced to respond to 
sick injured and orphaned wildlife, including heat-
affected flying-foxes. 

local climate change 
impacts.  

Pollutants, 
electrocuti
on, barbed 
wire and 
vehicle 
strikes 

Increasing urbanisation 
has led to more frequent 
interaction with 
pollutants, electrical 
wires and vehicle traffic. 
Netting entanglement. 

Increasing urban 
sprawl, population 
growth 

Suitable habitats 
available away from 
urban communities, 
education and 
awareness at sites 
near humans 

Save our species program, Biodiversity 
Conservation Act 2016.  
http://www.wildlifefriendlyfencing.com/WFF/Ho
me.html 

Habitat restoration away 
from urban environments 

 

 

 

                                                           
8 IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C above pre-industrial levels and 
related global greenhouse gas emission pathways, in the context of strengthening the global response to the threat of climate change, sustainable development, and 
efforts to eradicate poverty. World Meteorological Organization, Geneva, Switzerland, 32 pp. 
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3 Aims, objectives and underlying Program logic 

As outlined in Section 1.1, the Flying-fox Habitat Restoration Program aims are:  

1. To test whether or not flying-foxes move to enhanced, restored or created roost habitat 

sites, improving our understanding of factors contributing to: 

a. site occupation by flying-foxes 

b. reduction of conflict with the local community. 

2. To enhance and/or restore roosting and foraging habitat for flying-foxes in ways that seek 

to reduce conflict at contentious camp sites and reduce negative impacts for flying-foxes 

at the urban interface - with preference for habitat to be as far as possible from human 

settlement. 

3. To learn and share information about flying-foxes and how habitat creation, enhancement 

and restoration can improve their conservation and reduce conflict with humans. 

In turn, the Program objectives are: 

• Develop and deliver a grants program for NSW councils to enhance, restore or create 

roosting habitat and foraging habitat for flying foxes. The preference will be for sites that 

are likely to reduce conflict at contentious camps – either by directing flying foxes away from 

human settlement or in other ways that seek to reduce conflict with humans. 

• Engage with councils with potential sites to foster participation and co-design projects that 

effectively address the program aims. 

• Support councils to engage with their communities around flying-fox habitat and conflict 

reduction. 

• Monitor projects and share lessons so that future flying-fox habitat and engagement 

projects are improved. 

The key activities, outputs and expected outcomes from the Program are outlined in Figure 2. This 

Program Logic depicts what the Program is expected to do—the activities and outputs—and what 

changes it is expected to lead to—the outcomes. 

The Program Logic was developed from the original Program Business Plan and the collaboration 

with the Establishment Phase expert Advisory Group. 

As outlined in the Program Logic, the Program centres on three streams of activities (matching the 

three Program aims): 

• restoration, creation or management of roosting habitat (Camp Restoration Stream) 

• restoration, creation or management of foraging habitat (Foraging Restoration Stream) 

• production of resources, tools and capacity building to help councils engage their 

communities around flying-fox habitat work and conflict reduction (Engagement Stream).  

These three Program Streams are summarised in Figure 3 and discussed as part of the Program 

structure in Section 4 below. 

Testing and learning throughout the Program is also critical (as per Aim 1). This is represented by the 

bottom stream of activities and outcomes. It will be an iterative process whereby learnings are fed 

back into delivery. 
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Figure 2. Program Logic for the LGNSW Flying-fox Habitat Restoration Program
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Figure 3. The three Program Streams of the Flying-fox Habitat Restoration Program. 
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4 Program delivery and activities 

 Overview 

This section outlines the: 

• structure of the Program  

• grant allocation and distribution process 

• financial arrangements 

• delivery schedule 

• Program activities. 

 

 Structure of the Program 

The Flying-fox Habitat Restoration Program has Environmental Trust funding of $5,000,000 to 

address the three Program Aims. This amount also caters for program design, and $150,000 is 

retained by the Trust for independent evaluation. The program design has been developed on the 

premise that LGNSW will host it. 

 

 As outlined in Section 3, the Program is structured around three Program Streams (Figure 4): 

• Devolved grants to councils will support restoration, creation or management of roosting 

habitat (Camp Restoration Stream). 

• Devolved grants to councils will support restoration, creation or management of foraging 

habitat (Foraging Restoration Stream). 

• Centrally coordinated support by LGNSW for councils to engage their communities around 

flying-fox habitat work and conflict reduction (Engagement Stream).  

Habitat projects may fit into either the Camp Restoration Stream or the Foraging Restoration Stream 

or become a combination of both. Councils will incorporate locally appropriate community 

engagement as part of their projects, and councils not doing habitat projects can benefit from 

support, resources and tools produced by the Community Engagement Stream. 
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Figure 4. Program structure for Flying-fox Habitat Restoration Program 

The overarching process for funding projects is (Figure 5): 

• Partnership and Advisory Group (PAG) – The Program Manager will convene and run a PAG. 

The Establishment Phase Advisory Group identified strong potential for the Program to 

partner with various other programs, project and institutions working in alignment with the 

Program Aims. The Restoration Phase Program Manager will develop Terms of Reference, 

including: 

o appointing PAG members who can facilitate and recommend Program 

partnerships 

o interdisciplinary membership, given how strongly social factors influence 

human-wildlife conflict9 

o charging the PAG with advising on where foraging habitat restoration should 

occur 

o how the PAG (or a sub-committee) will assess and advise on progression of 

council grant applications 

o remuneration for PAG members, when participation outside of a paid 

employment capacity 

o drawing from the existing Establishment Phase Terms of Reference. 

Upon appointment, The Program Manager will widely call / advertise for PAG Members who 

can most likely bring Program partnerships to further the Program Aims. PAG membership 

will be decided by the Program Management Committee (see section 5.1). 

                                                           
9 Dickman, A.J Complexities of conflict: the importance of considering social factors for effectively resolving 
human–wildlife conflict, https://zslpublications.onlinelibrary.wiley.com/doi/pdf/10.1111/j.1469-1795.2010.00368.x 

https://zslpublications.onlinelibrary.wiley.com/doi/pdf/10.1111/j.1469-1795.2010.00368.x
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• Commencement with Councils having priority sites identified using Establishment Phase 

information. The NSW Flying-fox Camp Mapping project10 has identified the priority 

candidate sites for habitat works to address conflict and conservation values. For the Camp 

Restoration Stream, this includes camps with potential for roosting habitat to be enhanced 

or extended away from the urban interface. The Camp Mapping project also provides 

indicative costing for works. For the Foraging Restoration Stream, identification of candidate 

sites requires additional analysis of the Flying-fox Foraging Habitat Mapping11 work, 

including assessment of the relationship between the camp and foraging mapping studies. 

More detail on the criteria to be considered at this stage are outlined in Section 4.3. 

• Discussion with councils with priority sites and co-design of project applications. Upon 

Restoration Phase commencement, the Program Manager will approach relevant councils to 

co-develop camp restoration and engagement project proposals. Working with councils 

managing camps identified as most appropriate by the Camp Mapping study enables 

Restoration Phase works to start quickly. Following identification of lands most suitable for 

foraging restoration work, direct approaches will also be made to the councils concerned. 

Community engagement activities will be integral to all projects.  

• An assessment process to confirm the final projects for funding. Projects will be assessed 

by an independent selection committee using criteria outlined in Section 4.3. This process 

will contribute to probity and ensure project alignment with Program aims and objectives. 

Technical validity and value for money will also be considered. Projects will be developed 

and assessed on a rolling basis during the initial 6-24 months of the Program.  

This model of negotiated devolved grants responds to: 

• local variability, with the 128 NSW councils having a wide variety of capabilities and 

resources  

• Establishment Phase research, identifying the best places in NSW for restoration works 

• the need to carefully design projects so that habitat works address the aims of the Program 

• the need for council interest and commitment, particularly given the long-term nature of the 

Program 

• the opportunity to leverage councils’ existing and planned environmental and 

communications works 

• the need to ensure projects are value for money and cost-effective investments  

 

                                                           
10 Flying-fox Habitat Restoration Program, Flying-fox Camp Mapping project, Ecosure, 2019. 
11 Flying-fox Foraging Habitat Mapping report, Dr. Peggy Eby, 2019.   
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Figure 5. Project development process for the LGNSW Flying-fox Habitat Restoration Program. 

 

The centrally coordinated approach to community engagement will develop a common 

understanding of effective community engagement processes and facilitate efficient use of funds. 

The Program Manager will help councils develop, establish and embed flying-fox engagement 

activities for the first 2 years of the Restoration Phase. Advice, assistance and network participation 

will be available to all NSW councils. After the 2 years, less Program Manager time will be needed 

regarding Program sites, and there will be the opportunity to seek additional funding from outside 

the Program to widen central coordination of local government flying-fox engagement and 

communications. 

The scope of activities for the Community Engagement Stream will be informed by the Establishment 

Phase community engagement report12. Activities include (see also Section 4.6): 

• central coordination of communications tools and resources between local government 

flying-fox managers, including building on the Hunter Joint Organisation work 

• assisting local government flying-fox managers to meet on a regular basis (peer-to-peer 

network), perhaps as part of the National Annual Forum 

• working closely with NSW State Government, including the Saving our Species program 

• publication of the Flying-fox Flyer, newsletter for councils and others 

                                                           
12 Local Communities and Flying-foxes, LGNSW, 2019 
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In addition to community engagement support, the Program Manager will seek out and work with 

other appropriate planting programs to influence species planting and activities to be more ‘flying-

fox friendly’. Synergies will be sought to extend the Program’s reach and impact. This includes on-

going brokerage and assistance provided to grantees in order to maximise outcomes. 

 

 Administration of the grants 

4.3.1 Camp Restoration Stream – project co-design 

These steps outline practical instructions and considerations for the Program Manager to deliver 

roost habitat restoration. Note this stream will likely overlap with the foraging habitat grants 

(Section 4.3.2) and the two will be treated in a coordinated manner, considering advice from the 

PAG. 

Stage 1. Spatial analysis and modelling to determine ‘best candidate sites’ - preselection of 

councils 

The Program Manager, with advice from the Establishment Phase expert Advisory Group has 

commissioned and received detailed camp mapping and ranking to determine a pool of candidate 

sites. The process included a detailed multi-criteria decision analysis of NSW flying-fox camps. 

Outputs from the camp mapping spatial analysis and modelling have identified roost sites that (see 

also Table 2): 

• are occupied by flying-foxes and have some indication they will persist 

• are owned by Local Government, or publicly owned with guaranteed ongoing tenure  

• have space available for vegetation planting/enhancement in an appropriate location (i.e. 

away from the urban interface). 

Identified sites can be either or a combination of: 

• a contentious camp with the intention of restoring a buffer and extending away from 

residents 

• a contentious camp with the intention of restoring an ideal site in a non-contentious area 

within 1 km of the current site 

• a non-contentious camp site that has the intention of being further restored, and/or 

extended. 

Councils may have several roost and/or foraging sites that are eligible. The Program Manager will 

consider these as a group for project application development. Where sites are within a 

representative body area (such as Joint Organisation or Region of Councils) then funding through 

that body will be considered. 

 

Stage 2. Invitation to councils to co-design a project 

Using the priority list of camps identified by the Camp Mapping project, the Program Manager will 

directly approach relevant councils to promote the Program and invite participation. Those councils 

that do not have a camp management plan (CMP) will be asked to develop a camp management 
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plan in line with camp management plan guidelines. It will generally be a requirement to have a CMP 

in place to be eligible for a Camp Restoration grant. 

It is important to note that the approach/design of restoration works and engagement activities will 

vary between projects, reflecting opportunities the sites present and the existing capabilities and 

plans of the council. As such, the co-design process will be important for ensuring that the project 

addresses the underlying aims of the Program—including whether or not flying-foxes move to 

enhanced, restored or created roost habitat sites.  

The Program Manager co-design work will be partially on-site with councils and will include a 

briefing and question and answer session for councillors at a council meeting, or other opportunity 

with senior management. This will help councils align messaging on flying-foxes, with more details in 

the Flying-foxes and Communities – a NSW Local Government Guide. 

Once this co-design process is complete, councils will submit a project application for consideration 

by members of the PAG. 

Key considerations for developing a project (and that will relate to the criteria for assessing projects 

for funding) are outlined in Table 2.  

 

Table 2. Roosting Site selection considerations and priorities. 

Element Required/Mandatory Preferred 

Site 
identification 

criteria 

Occupied by flying-foxes, some indication that 
the camp will persist  

Available space to do vegetation planting 

Historical camp (persistence over time) 

Viability under climate change (i.e. site is 
not vulnerable to sea-level rise) 

Project design 
considerations 

Long-term security of site tenure, so that it 
will not be re-zoned, developed etc.  

Consideration of zoning buffers (putting into 
land-plans/overlays) 

Camp management plan 

Viability for restoration/guidelines for 
restoration 

Agreement from relevant land-holders and 
land managers 

Financial contribution (the Trust and grantee 
together contribute 80% of the total project 
resources over the first 6 years, with the 
grantee providing the remaining 20% of 
project resources in the last four years) 

Community engagement 

Interest in the community (Landcare, 
conservation & propagation societies). 

Partnership with a local Aboriginal 
organisation 

Restoration plan- ongoing maintenance 
Council 

 

 

4.3.2 Foraging Restoration Stream - project co-design 

Stage 1. Consideration of spatial analysis and modelling to determine best foraging areas 

In the first instance, the PAG will assess outputs of the foraging spatial analysis and modelling 

consultancy to determine whether it is possible to identify a pool of candidate councils that are 
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ecologically appropriate for the objectives of the Foraging Restoration Stream. Ideally, where these 

councils can be identified, they will be approached to extend their existing project, or to co-develop 

a parallel one, depending on timing. Outputs from the foraging spatial analysis and modelling 

consultancy will help identify sites that (see also Table 3): 

• are in the current distribution range of flying-foxes 

• are currently cleared or in need of restoration work to be foraged by flying-foxes 

• are geographically closer to a non-contentious camp than a contentious camp (to draw flying 

foxes away from contentious camps) 

• are (ideally) locations that strategically support population processes and ecological 

functioning of flying-foxes 

• are owned or managed by Local Government, or otherwise publicly owned with guaranteed 

ongoing tenure.  

If the foraging spatial analysis is unable to usefully identify candidate councils (i.e. there are a large 

number of potential sites)13, applications would be called through an open expression of interest 

process among this pool of councils. The Program manager could then work with interested councils 

to develop projects as outlined below. 

Table 3. Foraging Site selection considerations and priorities.  

Component Required/Mandatory Preferred 

Site 
identification 
criteria 

Appropriate land and productive soil 

Appropriate vegetation community to support 
species that flying-foxes eat 

Secure site tenure 

Non-contentious camp closer to foraging site 
than contentious camp 

Favouring winter and early spring species (Eby 
2016)  

Opportunities for using foraging habitat 

Leverage other programs 

 

Project design 
considerations 

Long-term security of site tenure, so that it will 
not be re-zoned, developed etc.  

Consideration of zoning buffers (putting into 
land-plans/overlays) 

Viability for restoration/guidelines for 
restoration 

Plant according to local needs and species 

Agreement from relevant land-holders and 
land managers 

Financial contribution (the Trust and grantee 
together contribute 80% of the total project 
resources over the first 6 years, with the 
grantee providing the remaining 20% of 
project resources in the last four years) 

Willingness and demonstrated capacity 

Community engagement 

Alignment with council’s strategic planning 

Interest in the community (Landcare, 
conservation & propagation societies). 

Partnership with a local Aboriginal 
organisation 

Restoration plan- ongoing maintenance 
Council 

 

                                                           
13 While the expert Advisory Group recognises that, ideally, a top-down prioritisation of sites using 
optimisation modelling would be ideal, it may not be feasible or cost-effective given the broad options 
available and the data required for such an exercise.  
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Stage 2. Invitation to councils to co-design potential projects with LGNSW 

Using the Program site hierarchy14, the Program Manager will directly approach councils and invite 

them to design a project(s) on relevant sites. Councils may have several sites across both foraging 

and roost restoration streams, depending on PAG consideration of the camp and foraging reports. 

Potential foraging habitat sites may become evident from engaging with councils as a result of the 

camp mapping hierarchy. These foraging sites should meet the site requirements listed above. The 

Program Manager will work with councils to design a project that is relevant to the needs of the site 

and local communities. 

For foraging restoration, the Program Manager will assist councils design projects to show: 

• that species to be planted are in the known traditional diet of flying-foxes (identified within 

the foraging habitat consultancy) 

• the use of restoration guidelines and development of a restoration plan  

• potential contribution from complementary programs and projects 

• details of community engagement for the project, following the Flying-foxes and 

Communities – a NSW Local Government Guide  

• commitment to financial and other contributions  

• appropriate engagement of relevant local Aboriginal organisations 

• demonstration of how project feeds into council strategic planning. 

The Program Manager can also encourage councils to develop a project that includes the following 

non-compulsory but preferred selection criteria: 

• favouring of winter and early spring-flowering species 

• identification of potential project partners and local champions (e.g. Landcare groups, 

community groups, Aboriginal groups) 

• citizen science aspects 

• inclusion of habitat for other pollinators 

As with the Camp Restoration Stream, the Program Manager co-design work will be partially on-site 

with councils. It will include a briefing and question and answer session for councillors at a council 

meeting, or other opportunity with senior management. This will help councils align messaging on 

flying-foxes, with more details in the Flying-foxes and Communities – a NSW Local Government 

Guide. 

Development of projects with councils may include a review of applications by the LGNSW 

Environment Team, and potential amendment, prior to formal assessment for funding under the 

Program. Once this co-design process is complete, councils will submit a project application for 

consideration by members of the PAG. 

 

                                                           
14 Or, in the event that there are many potential options, following an initial open-call expression of interest 
process.  
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4.3.3 Project assessment and selection (both Streams) 

For both Foraging and Camp Restoration projects, the process above will help ensure projects align 

with the Program aims and in-scope and out-of-scope activities (based on the Program Guidelines), 

while still accommodating council needs. As a final assessment of the appropriateness of projects an 

independent PAG selection committee will review and select project for recommendation to 

LGNSW. At a minimum, the selection committee will comprise: 

• the Program Manager (non-decision-making facilitator) 

• a representative from the Environmental Trust (i.e. the key contact for the Program) 

(optional) 

• A DPIE/other NSW State-Government staff member familiar with flying-fox work in NSW 

• a council representative, such as from: 

o the Local Government Association of Queensland 

o a council outside NSW 

o a NSW council that will not be a Program beneficiary (and not from LGNSW, given 

their role in the development of projects) 

• a university-based flying-fox researcher. 

Members of the committee will be drawn from the Restoration Phase PAG. Committee members 

should be reimbursed for their time at an appropriate rate in cases where the committee falls 

outside the scope of their normal position. The Program Manager or other Management Committee 

member will Chair the selection committee, in a non-decision-making capacity. 

The Program Manager will promptly circulate applications and remind the selection committee 

members to review them prior to meeting for assessment. The selection committee will review 

applications based on assessment criteria outlined in Table 4. Projects should meet all the 

assessment criteria. Those failing any assessment criteria should be referred for re-design prior to 

refusal. 

The committee will meet to assess Camp Restoration Stream and Foraging Restoration Stream 

applications as efficiently as possible. The Program Manager will aim for batches of applications to 

be assessed, although individual application assessment may also occur, depending on timing. This 

will help to ensure that projects are not unduly delayed by the assessment process. An expected 

time frame is outline below: 

1. Co-design and application-development phase (three to 24 months). 

2. Submission of application. 

3. Confirmation of submission (within one week). 

4. Circulation of grant application to selection committee (within one week). 

5. Convening of the selection committee (in person or via video) (within 8 weeks of 

submission). 

6. Program Manager liaison with State Government and relevant local Members of Parliament 

to determine timely public announcement and photo opportunities which do not delay start 

dates 
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7. Notification of grant outcome: (within three weeks following assessment). 

Once decided, candidates will be notified and contracted. Selected candidates will begin their 

project, including development of: 

• a contract that identifies the relevant stakeholders’ roles, responsibilities and funding 

commitments 

• a guarantee that identifies land tenure for the proposed project  

• evidence of consideration of the project in council’s strategic planning 

• clarification of the monitoring process 

• clarification of any outstanding project queries. 

 

Table 4. Assessment criteria and considerations for reviewing project applications 

Criteria Specifications  Assessment 

Demonstration of 
alignment with the 
Program aims 

- Roost sites are occupied by flying-foxes 
- Foraging sites are closer to non-contentious 

camps than contentious camps 
- Proposed project activities align with 

Program aims: reducing conflict and achieving 
conservation goals 

- Good community engagement  

Aligns well (fund) 

Aligns partially or does 
not align (do not 
fund/amend)  

Viability of the project - Land tenure 
- Relevant to local needs 
- Willingness and capacity of councils 
- Consideration of support by local 

communities 

Project appears viable 
(fund) 

Project is not clearly 
viable (do not 
fund/amend) 

Planning and method - CMP (if roost site) 
- Evidence of alignment/support with council’s 

strategic planning 
- Evidence of use of restoration plan 
- Technically sound 

Project is compliant 
(fund) 

Project is not compliant 
(do not fund/amend) 

Value for money - Extent to which the budget supports the 
project activities 

- Appropriate allocation of: materials, in-kind 
labour, expert support, relevant equipment 
hire. 

- Demonstration of grantee’s contribution 
- Consideration of additional local partnerships  

Project represents good 
value for money (fund) 

Project represents 
average value for 
money (fund seeking 
savings)  

Project represents poor 
value for money (do not 
fund/amend) 

 

 

4.3.4 Principles for delivering the grants 

Transparency and Communication: Clear and appropriate communication of relevant decisions and 

public reporting available.  
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Compliance with administrative law: Ensuring that the grant scheme conforms with departmental 

and government guidelines, accountability and requirements of existing established LGNSW grant 

administration. 

Documentation of decisions: adequate provisions and demonstration of recording of decisions in 

relation to the grants process. 

Accurate guidance: clear and helpful guidance and application documents will be provided.  

 

 

 Financial arrangements 

The following financial arrangements will be tested with Local Government through the co-design 

process. While ideally there may be minimum contribution from councils (i.e. 40%), there is merit in 

having a negotiated co-contribution model to ensure that projects can occur where they are most 

needed and have a greater likelihood of having an impact, even if a council has less resources to 

contribute. Table 5 displays the proposed funding model, to be negotiated with councils during the 

application phase. It is expected that this contribution could consist of money and in-kind support.  

Priority might be given to councils who meet the suggested funding arrangements of the Program; 

however, it should be considered that the targeted nature of the grants and specific Program aims 

might outweigh council contribution as a criterion. This will be determined with the foraging and 

roosting habitat consultancy outputs and communicated clearly and transparently to all candidates. 

 

Table 5. Proposed funding arrangements for the Flying-fox habitat restoration program 

Source Funding arrangement 

Environmental Trust 60% of funding across the 10-year period 

Local government grant 
recipient 

40% of project resources (cash, in-kind) across the 10-year period 

 

 

 Delivery schedule 

Figure 6 displays the proposed delivery schedule for the Program, outlining key milestones and 

activities across the length of the ten-year Program. 
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Figure 6. Proposed delivery schedule for the Flying-fox Habitat Restoration Program 
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 Program activities 

The following tables demonstrate some of the eligible activities for the foraging habitat stream, 

roosting habitat stream, and community engagement stream. These tables demonstrate the 

activities, activity requirements and the activity goals. Councils might design projects that include 

some of these activities, and/or might design additional activities that similarly meet the needs and 

aims of the Program within the specific site context. 

 

Table 6. Foraging stream Program activities 

Activity  Requirements Goal 

1.1 Flowering tree 
planting: creation 
and expansion 

Species must be a combination of the 59 
species in the blossom diet and 46 species in 
the fruit diet, according to ‘Ranking the feeding 
habitats of Grey-headed flying foxes for 
conservation management’ (Eby and Law 
2008)15 and the Flying-fox Foraging Mapping 
report (Eby, 2019) 

Particularly prioritising winter and early spring 
flowering species including: 

Banksia integrifolia 

Corymbia citriodora 

C. maculata 

Eucalyptus albens 

E. paniculata 

E. pilularis 

E. robusta 

E. seeana 

E. siderophloia 

E. sideroxylon 

E. tereticornis 

Syncarpia glomulifera12 

This may be supported by seed collection and 
rearing to ensure genetic diversity and local 
suitability of planting stock. 

Increasing available food 
sources, particularly in winter 
and early spring 

1.2 Weed control Natural restoration efforts or herbicide  Improving quality of foraging 
sites 

1.3 Additional tree 
planting 

Planting understory and mid-story at sites 
where appropriate foraging trees are present. 

This could also be supported by Councils 
subsidising or otherwise supporting eligible 
(e.g. rural) residents to plant suitable foraging 
trees on their properties. 

Promoting ecosystem health at 
foraging sites 

                                                           
15 Eby, P and Law, B 2008, Ranking the feeding habitats of Grey-headed flying foxes for conservation 
management, The Department of Environment, Water, Heritage and the Arts NSW October 2008 



Flying-fox Habitat Restoration - Program design framework 

Prepared for LGNSW 

29 

Activity  Requirements Goal 

1.4 Maintenance Weeding, watering path clearing and repairs, 
tree guarding and removal, fence repairs 
(including barb-wire removal) and monitoring 
and reporting 

Maximise initial effort and 
understanding and 
communicating goals. 

1.5 Monitoring Using monitoring frameworks from the 
Program to monitor and record changes at the 
project site in accordance with the program 
aims. 

Learning and sharing about 
habitat restoration for the aim of 
conflict reduction and flying-fox 
conservation outcomes 

1.6 Community 
engagement 

Designing and implementing community 
engagement activities such as citizen science, 
tours, information sessions etc. at foraging sites 

Promoting flying-fox 
conservation outcomes and 
reducing conflict between 
humans and flying-foxes 

 

 

Table 7. Roost stream Program activities 

Activity  Requirements Goal 

2.1 Roost tree planting: 
creation and expansion 

Planting suitable local species 
such as Casuarina, 

Eucalypt, 

Corymbia, 

Angophora 

Lophostemon, 

Melaleuca, and 

Rainforest, palm and mangrove 
species 

This may be supported by seed 
collection and rearing to ensure 
genetic diversity and local 
suitability of planting stock. 

Increasing quantity of viable roost trees 

2.2 Weed control Natural restoration efforts or 
herbicide  

Improving quality of roost sites 

2.3 Buffer planting Planting vegetation 150-300m of 
habitat not used by FFs- low 
trees <3m tall, or open space 

Conflict management at roost sites 

2.4 Maintenance Weeding, path clearing and 
repairs, tree guarding and 
removal, fence repairs and 
monitoring and reporting 

Maximise initial effort and understanding 
and communicating goals. 

2.5 Installation of signage Designing, producing, installing 
signage at roost sites 

Communicating project goals 

2.6 Development of 
tourist infrastructure 

Designing and implementing 
tourist infrastructure at the 
roost sites. For example, 
instalment of a viewing 

Promoting flying-fox conservation 
outcomes and reducing conflict between 
humans and flying-foxes 
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Activity  Requirements Goal 

platform, binoculars, interactive 
interpretation etc. 

2.7 Monitoring Using monitoring frameworks 
from the Program to monitor 
and record changes at the 
project site in accordance with 
the program aims. 

Learning and sharing about habitat 
restoration for the aim of conflict 
reduction and flying-fox conservation 
outcomes 

2.8 Community 
engagement 

Designing and implementing 
community engagement 
activities such as citizen science, 
tours, information sessions etc. 
at foraging sites 

Promoting flying-fox conservation 
outcomes and reducing conflict between 
humans and flying-foxes 

 

 

Table 8. Community engagement Program activities 

Activity Requirements Goal 

3.1 Resource development Shared and collective approach 
to resource development and 
avoid duplicating existing 
resources, resources address 
conflict needs and accompany 
restoration activities,  

Promoting understanding of 
flying-foxes and ultimately 
reducing conflicts between 
humans and flying-foxes 

3.2 Website development Shared and collective approach 
to resource development and 
avoid duplicating existing 
resources, resources address 
conflict needs and accompany 
restoration activities, 

Promoting understanding of 
flying-foxes and ultimately 
reducing conflicts between 
humans and flying-foxes 

3.3 Fact-sheet development Shared and collective approach 
to resource development and 
avoid duplicating existing 
resources, resources address 
conflict needs and accompany 
restoration activities, 

Promoting understanding of 
flying-foxes and ultimately 
reducing conflicts between 
humans and flying-foxes 

3.4 Information walks/activities Information walks and activities 
targeted to roost or foraging 
sites, provide answers to conflicts 
and promote sense of 
involvement or stewardship  

Engaging community in flying-fox 
issues, understanding their 
conservation needs and 
promoting ‘stewardship’ 

3.5. Restoration or citizen science 
activities as community 
engagement 

Restoration or citizen science 
activities that are targeted at 
community involvement. Such as: 
Monitoring, tree planting, 
weeding, surveying that is 
conducted by community 
members rather than 
contractors. 

Engaging community in the 
restoration process, promoting 
sense of ownership and 
stewardship and increasing 
understanding of flying-fox 
challenges and conservation 
needs 
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Activity Requirements Goal 

3.6 School programs Education programs at roost sites 
or incursions into schools that 
discuss flying-fox issues and 
promote community stewardship 

Engaging students in flying-fox 
issues and promoting positive 
attitudes to flying-fox 
conservation and ultimately 
reduce conflicts 

3.6 Tourism Promotional materials and 
equipment for flying-fox as a 
wildlife attraction. Including 
signage, viewing platforms, 
binoculars, etc. 

To promote positive aspects and 
appreciation of flying-fox. 
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5 Governance and monitoring and evaluation 

 Roles and responsibilities 

Key roles and responsibilities are outlined in Table 9. Key groups are: 

• The Program Management Committee, comprising the Program Manager/LGNSW 

representative, Department of Planning, Industry and Environment epresentative and a 

representative of the Environmental Trust. 

• The Partnership and Advisory Group (PAG), as discussed in Section 4.2, will be an 

interdisciplinary advisory group selected by the Program Management Committee. Their 

terms of reference would be similar to those of the expert Advisory Group from the 

Establishment Phase. 

 

Table 9. Proposed responsibilities for the LGNSW Flying-fox Habitat Restoration Program 

Responsibility Who 

Program steering and oversight, including 
assessment and approval of key documents (e.g. 
consultancies, discussion papers) 

Program Management Committee 

Co-developing grant projects Program Manager and Local Governments, with 
input from LGNSW Environment Team 

Selecting grant sites and determining funding 
arrangements  

PAG and Program Manager 

Identifying and fostering partnerships between the 
Program and other initiatives 

PAG and Program Manager 

Administering funding across the ten-year period Program Manager 

Collecting monitoring data Funded councils 

Collating monitoring data and evaluation and 
reporting 

Program Manager 

Delivering grant program activities Funded councils 

Coordinating community engagement approach Program Manager 

 

 Monitoring and evaluation 

Monitoring and evaluation are a core consideration for this Program given its aims relating to testing 

habitat restoration and learning and sharing (see Section 3). As such, a separate monitoring, 

evaluation, reporting and improvement (MERI) framework has been developed.16 

The MERI framework: 

                                                           
16 Flying-fox Habitat Restoration Program: Monitoring, Evaluation, Reporting and Improvement Framework. 
2019. Prepared for LGNSW. 
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• outlines Program-level monitoring, evaluation, reporting and improvement requirements 

and processes 

• provides guidance on how project-level monitoring and reporting can be used to inform the 

Program. 

By providing this guidance, the objectives of the MERI framework are to help: 

• contribute the aims of the Program, which include testing whether or not flying-foxes move 

to enhanced, restored or created roost habitat sites and improving our understanding of 

factors contributing to site occupation by flying-foxes and reduction of conflict with the local 

community 

• collate and communicate the lessons and achievements of the Program 

• improve the Program throughout its delivery 

• provide accountability for funds and support reporting to the Environmental Trust. 

The MERI framework for the Flying-fox Habitat Restoration Program:  

• outlines a series of key questions that guide and structure monitoring and evaluation  

• outlines indicators and key issues that the evaluation is to consider against each of the key 

questions, together with the proposed data sources and methods 

• summarises the key considerations in relation to delivery, including the evaluation audience 

and reporting needs, timelines and project risks 

• provides a draft set of guidelines for developing monitoring plans at the project level. 
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 Literature review 

A1.1 Flying-Foxes in NSW 
Of the four species of flying-foxes (FFs) in Australia, three are in NSW: The Grey-headed flying-fox 

(GHFF) Pteropus poliocephalus, the Little Red flying-fox (LRFF) Pteropus scapulatus, and the Black 

flying-fox (BFF) Pteropus alecto. The GHFF, is listed as vulnerable on the Federal Environment 

Protection and Biodiversity Conservation Act 1999 (EPBC).17 All three species are protected under 

state legislation.18 

The known distribution of the GHFF is widely across NSW, Queensland, Victoria, with some camps 

established in South Australia. Most of their range is in NSW. The LRFF and the BFF are 

predominantly in Queensland and upper NSW, although also extend into the Northern Territory and 

Western Australia.19 Figures from the National Flying Fox Monitoring Program report that, in 

February 2018, 85% of the BFFs and 70% of the LRFFs were recorded in Queensland. 20 Note that this 

monitoring program does not capture LRFFs and BFFs in Cape York, the Northern Territory and 

Western Australia.  

 

A1.1 Camps, Population and distribution 

The total number of GHFF counted across Australia during the February 2018 survey was 600,000 

individuals.21 The estimated number of GHFF individuals was 680,000 during 2015.22 There is a large 

degree of inter-annual variation, making trend identification difficult. Furthermore, the GHFF 

populations vary greatly during a year (See Figure 8). Previous monitoring from 1998-2005 was 

conducted using a non-comparable method, which means estimated decline from this period is also 

difficult to estimate.23 During the previous monitoring period, the population was estimated to have 

declined 30% from 566,000 to 400,000 in the period of 1989 to 200124. It’s suggested that the 

apparent increase in numbers since then is likely due to the previous use of insufficient monitoring 

methods.25 

  

                                                           
17 Westcott et al. 2015 
18 Ecosure 2016 
19 National Flying-fox Monitoring Program 2018a 
20 National Flying-fox Monitoring Program 2018bc 
 
21 National Flying-fox Monitoring Program 2018b 
22 Westcott et al. 2015 
23 Westcott et al. 2015 
24 https://www.environment.nsw.gov.au/animals/flying-fox-grey-headed.htm 
25 Westcott et al. 2015 
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Table 10. Population of GHFF as per the National flying-fox monitoring program 2018 

 

 

 

Figure 7. Total number of GHFF individuals over the last 5 years as per the National flying-fox monitoring program 2018 

 

The population of GHFF varies dramatically across the seasons following the foraging availability 

across the Eastern Coast of Australia.26 Figure 7 demonstrates the total number of GHFF individuals 

counted over the last 5 years, showing distinctive seasonal periods. Figure 8 demonstrates whilst 

predominantly GHFF roost in NSW, there is a large variation of GHFF individuals in states, according 

to season. This demonstrates that the GHFF populations travel long distances between states, 

roosting in several camps across the year. In previous research, GHFF individuals fitted with a 

tracking device travelled over 2000km during a nine-month period.27 Within these geographical 

regions, populations can vary dramatically. For example, in the 2016 May survey, due to a spotted 

gum flowering event across the NSW Wales coast, 40% of the counted GHFF population was 

camping within 20km of Batemans Bay.28 GHFF will also travel up to 50 km from the roost within 

their nightly foraging flight, in search of food.29 

                                                           
26 Threatened Species Scientific Committee 2001 
27 Tidemann and Nelson 2004 
28 National Flying-fox Monitoring Program 2016 
29 Eby 1991 
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Figure 8. GHFF variation by season across QLD, NSW, Vic and ACT/SA according to National flying-fox monitoring 
program 

 

A1.2 Value of Flying-fox populations 

Flying-foxes have ecological value as long-range pollinators, which has a range of cascading effects, 

shown in Figure 9 They also have cultural and commercial value outlined in Table 11. 

 

Table 11. The ecological, intrinsic and commercial value of GHFF 

Value Explanation To whom 

Ecological value: Long-range 
plant pollination and seed 
dispersal 

FF disperse up to 60,000 seeds a night and travel long 
distances across the eastern coast of Australia, leading to 
spread of genetic diversity in plants, long-term resilience and 
biodiversity. They also act as pollinators when key species 
are in flower. 

Ecosystem (and 
ecosystem services) 

Intrinsic value/cultural value Valued as a species, on the EPBC list Australian government 

Commercial/Tourism value Visiting a FF camp can be a tourist attraction, e.g. Yarra Bend 
in Victoria 

Pollination of plantation trees, supporting gene transfer 

Community 
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Figure 9. Cascading effects of FF ecological values. 

A1.3 Preferred flying fox foraging species 

Foraging sites are often located within 50 km of roost sites. A comprehensive list of preferred 

foraging species, including 59 species in the blossom diet and 46 species in the fruit diet, is available 

and defined by Eby and Law (2008). Species that flower in winter and early spring and are preferred 

by flying-foxes include: 

Banksia integrifolia, Corymbia citriodora, C. maculata, Eucalyptus albens, E. paniculate, E. pilularis, E. 

robusta, E. seeana, E. siderophloia, E. sideroxylon, E. tereticornis, Syncarpia glomulifera30 

                                                           
30 Eby, P and Law, B 2008, Ranking the feeding habitats of Grey-headed flying foxes for conservation 
management, The Department of Environment, Water, Heritage and the Arts NSW October 2008 
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A1.4 Key threats to flying-fox population persistence 

There are numerous threats to FF population persistence, that contribute to the threatened status 

of GHFF. An explanation of some of these threats is shown in Table 12.  

 

Table 12. Key threats to flying-fox persistence 

 

A1.5 The conflict communities have with flying-foxes 

Conflicts occur between humans and flying-foxes at both roost sites and foraging sites (Table 13). 

Table 13. Conflicts between flying-foxes and humans and the perceived impacts. 

Interface Perceived impact 

Noise at camps Noise from the mass of FFs both during the day and night, and 
subsequent sleep disturbance 

Odour at camps Odour, described as ‘oppressive’ is commonly reported 

Health concerns at camps Health concerns: Hendra Virus and Lyssa Virus. Whilst a very low risk 
to humans, the perceived risk of disease is great to residents 

Water contamination in habitat 
area 

There is concern of faecal matter entering waterways and water 
tanks used for drinking water 

Private property at camps Damage to private property: defecation on cars, and outdoor items 

Deaths at camps Mass deaths of FFs during heat waves is an unpleasant sight 

Economic impact from foraging 
activity 

Damage to commercial crops and home-grown fruits - economic and 
emotional distress 

 

As foraging habitat is increasingly encroached, FF populations have moved to feeding on commercial 

crops. Damage to commercial crops is known to be impacting the following commercial species: 

                                                           
31 Eby, P. (1999). Low reproductive output in grey-headed flying foxes associated with a short period of food 
scarcity. Bat Society Newsletter 14, 17–20. 
Parry-Jones Kerryn, Webster Koa Narelle, Divljan Anja (2016) Baseline levels of faecal glucocorticoid 
metabolites and indications of chronic stress in the vulnerable grey-headed flying-fox, Pteropus poliocephalus. 
Australian Mammalogy 38, 195-203. https://doi.org/10.1071/AM15030 
32 Welbergen, J.A., Klose, S.M., Markus, N. and Eby, P., 2008. Climate change and the effects of temperature 
extremes on Australian flying-foxes.Proceedings of the Royal Society B: Biological Sciences,275(1633), pp.419-
425. 

Threat Effect on GHFF communities 

Habitat loss and fragmentation Loss of both foraging and roosting habitat across their range, which has 
led to seasonal periods of reduced food availability (particularly across 
winter)31 

Heat stress Heat stress causes mass FF deaths, particularly over 42 degrees32 

Human conflict Persecution in orchards or camps resulting in culling, dispersal, and stress 
to populations 

Electrocution, barbed wire and 
vehicle strikes 

Increasing urbanisation has led to more frequent interaction with 
electrical wires and vehicle traffic 

https://doi.org/10.1071/AM15030
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stone fruit, apples, pears, Australian paradise pear, Nashi pear, bananas, grapes, citrus, mulberries, 

guavas, avocados, figs, persimmons, mangoes, paw paws, loquats, lychees, longans, rambutans, 

custard apples, coffee, passionfruit, mulberry, jackfruit, breadfruit, star-apple, Hogs plum, cashew, 

sapodilla, bactris and water-apple.33 One orchard grower estimated a that 20% of their fruit was 

damaged ‘beyond marketability’ or eaten by flying-foxes in November 2000.34 As a result, the 

decision to protect flying-foxes under the NSW Threatened Species Conservation Act 1995 and 

subsequent NSW Biodiversity Conservation ACT 2016, was seen unfavourably by fruit-growers, as it 

forbade or severely restricts culling practices, whilst simultaneously believing the impact of flying-

foxes on their crop was escalating.35  

 

A1.6 Examples of known conflicts between flying-foxes and humans in NSW 

Conflicts between FF and humans occur at roost sites in NSW due to various impacts that FF have 

including damage to commercial and private property, perceived health risks and other additional 

impacts. Table 14 details some of the known conflicts at roost sites within NSW. 

 

Table 14. Examples of known conflicts between humans and flying-foxes in NSW 

Location Conflict 

Batemans Bay (Water Gardens and Catalina 
camps)36 

Frequent power outages as a result of FF, and loss of telephone 
and internet services during a period of peak influx of flying-foxes 

Maclean Camp37 Failed maintenance of a buffer zone between camp and 
developments e.g. school, TAFE college, ongoing management 
problems  

Bray Park Camp, Murwillumbah38 Proximity to residents 

Kooloonbung Creek Camp, Port Macquarie39 Proximity to residents and impacts on the public park 

Hunter Valley group of camps40 Proximity to residents, impact on park and heritage features, 
impact on surrounding businesses 

Tamworth Camp41 Proximity to residents and central business district, power 
disruptions, perceived health issues 

 

 

                                                           
33 Office of Environment and Heritage 2015 
34 Comensoli 2002 
35 Comensoli 2002 
36 Department of Environment and Energy 2017 
37 West 2014 
38 Ecosure 2016 
39 Ecosure 2016 
40 Ecosure 2016 
41 Ecosure 2016 
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A1.7 Relevant programs, policies and regulations 

There are a range of policies, programs and regulations that relate to flying-fox populations within 

NSW that must be considered when managing flying-foxes (Table 15). 

 

Table 15. Relevant programs, policies and regulations related to the flying-fox habitat restoration program 

Scope Policy/program/regulation 

Federal Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act) 

Federal Referral guideline for management actions in Grey-headed and Spectacled flying-fox 
camps 2015 

NSW Flying-fox Camp management policy – managing flying fox camps 

NSW Flying-fox Grant Program- $500,000 program 

NSW Biodiversity Conservation Act 2016 

NSW Flying-fox camp Management Code of Practice 2018 

NSW Special Circumstances for issuing licences to shoot flying-foxes 

NSW Management and restoration of flying fox camps: guidelines and recommendations 

NSW Flying-fox engage- community engagement tool 

NSW Flying-fox netting program 

NSW Saving our Species program 

NSW Planting to conserve threatened nomadic pollinators in NSW 

Local Gov Local Camp management plans e.g. Tamworth Camp Management Plan 

Local Gov Little Aussie Battlers http://littleaussiebat.com.au/ 

Local Gov Online fact-sheets 
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A1.8 Examples of conflict management actions 

To reduce conflicts between humans at the foraging and roosting interface, a range of management 

actions have been utilised. Typical methods at the roost site include dispersal, habitat management 

and planning restrictions, and typical methods at an orchard site have included netting and culling. 

Table 16 outlines these management actions, costs, issues and examples. 

 

 

Table 16. Examples of conflict management actions, costs, issues and examples 

Manage-
ment Action 

Methods Costs Issues  Example 

Netting Full exclusion 
netting at 
orchards 
(foraging 
sites) 

The flying-
fox netting 
program has 
cost 7.1 
million since 
201142 

Incredibly effective, but 
perceived as an expensive 
tool43 

If netting done incorrectly (with 
holes (> 5mm) it can trap and 
cut animals  

NSW netting program 

Dispersal Extensive 
vegetation 
modification, 
bird-frite, 
noise, light 
and smoke44 

Considerabl
e ongoing 
costs, 
ranging from 
$7500, to 
$400,000 for 
known 
attempts45 
(Botanical 
gardens cost 
3,000,000 
over 7 
years)46 

Whilst FF individuals might be 
temporarily moved, sites are 
likely to be reoccupied in 
following months/years.47 In all 
cases studied by Roberts and 
Eby (2013) animals did not 
abandon the area within 20km 
and 16/17 cases studied did not 
reduce the number of FF 
individuals. Conflict was not 
often resolved.48 Success is 
additionally influenced by 
alternative suitable habitat.  

Maclean, NSW: Despite 
12 years of repeated 
noise disturbance in a 
GHFF camp in Maclean, 
it did not prevent FF 
from returning in large 
numbers to, whilst 
additionally a new roost 
was established in a 
nearby area. 49 

Habitat 
restoration 

Planting 
vegetation of 
ideally 300m 
of habitat not 
used by FFs 
e.g. Low trees 
<3m tall or 
open space or 
planting 

Variable, but 
initial costs 
can include 
trees, 
labour, and 
potentially 
fencing, and 
ongoing 
weeding 

Time taken to develop 
appropriate vegetation.51 

In Ipswich, Woodend, 
they replanted roost 
habitat for FF away 
from conflict areas.52 

 

See more examples in 
table 9. 

                                                           
42 https://www.environment.nsw.gov.au/wildlifelicences/s120licence.htm 
43 Office of Environment and Heritage 2015 
44 Ecosure 2016  
45 Ecosure 2016 
46 Roberts et al. 2011 
47 Roberts et al. 2012, pp-9 
48 Roberts and Eby 2013 
49 Roberts et al. 2011 
51 Office of Environment and Heritage 2014 
52 Office of Environment and Heritage 2014 
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habitat away 
from site to 
encourage 
roosting 
elsewhere.50 

may also 
occur. 

Planning 
restrictions 

Using planning 
restrictions to 
prevent 
further 
developments 
within 
proximity of a 
FF camp 

N/A This is not effective in areas 
that already have 
developments near a camp. 

In areas near Ku-ring-gai 
FF reserve in Gordon, 
the section 149 planning 
certificate includes 
information on FF 
colonies and how a 
property may be used.53 

 

A1.9 Examples of Flying-fox Habitat Restoration work in NSW 

 

Vegetation restoration works to improve flying-fox camp habitat have occurred at several camps 

across NSW, typically with the objective of enhancing roosting habitat and/or reducing conflict 

between flying-foxes and neighbouring human populations. Table 17 details examples of habitat 

restoration projects at roosting sites within NSW.  

 

Tree planting to restore decreasing foraging habitat has also been proposed as a management tool.54 

Feeding on commercial orchards has increased as foraging habitat has decreased, driven by seasonal 

reductions in food availability.55 Restoring native habitat for foraging, and ensuring flowering events 

across the seasons, will help meet flying-fox conservation goals and simultaneously reduce pressure 

on fruit orchards.56 Planting away from fruit orchards will assist in reducing visitation to orchards.57 

The migratory patterns of flying-foxes and other pollinators necessitate landscape-wide, broad-scale 

restoration efforts rather than isolated reserve planting.58 Eby (2016) recommends that plantings 

should target species that flower in winter and early spring. However, there are limited experiences 

to draw from, as there has been few instances of habitat restoration programs for long-range 

pollinators in NSW.59 

 

                                                           
50 Office of Environment and Heritage 2014 
53 Office of Environment and Heritage 2014 
54 Law et al. 2002 
55 Law et al. 2002 
56 Law et al. 2002. 
57 Law et al. 2002 
58 Eby 2016 
59 Eby 2016 
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Table 17. Examples of flying-fox habitat restoration work in NSW 

Restoration 

work site 

Date Objectives Actions Funders Outcomes 

Ku-ring-gai 

Flying-fox 

Reserve: 

serious dieback 

and significant 

weed 

infestation 

1987-

2000 

To develop and 

implement a 10-year 

roosting habitat / 

tree canopy 

replacement plan, 

and to develop and 

implement a 3-year 

Bush Restoration Site 

Management Plan 

Initial weed 

control in areas 

with potential for 

natural 

restoration. 

Restoration of 

degraded areas as 

the camp moved 

within the 

reserve. 

Establishment of 

canopy species 

seedlings in areas 

with few roosting 

trees left 

Grant 

money, 

council and 

NPWS 

Native stocks regenerated 

well therefore much of the 

planting was unnecessary, 

blackbutts which germinated 

from seed reached 8 m in 6 

years 

Rotary Park, 

Lismore: 

Infestation of 

vines 

throughout the 

canopy 

1985 To remove the 

infestation of vines 

throughout the 

canopy 

Intensive 

methods 

including the use 

of herbicide were 

used. 

Council 

funded 

The site was restored to a 

relatively healthy dry 

rainforest patch over a period 

of 10-15 years, ongoing 

treatment works still 

required, GHFF and BFF 

established a camp at the site 

in 2005 which increased the 

density and number of weed 

species   

Hunter River 

Floodplain 

2013-

contin

uing 

To restore potential 

FF roosting habitat 

and food resources 

away from heavily 

populated areas 

Restoration of 

remnant 

vegetation and 

additional 

planting, 

17,628 trees 

planted across 5 

Ha, Education 

Plan developed  

 

Environment

al Trust 

June 2013 tree-lopping in the 

core FF habitat area in Lorn, 

causing the FFs to disperse to 

a less contentious site, 

vegetation outcomes 

unknown. 

 

Coffs Creek: 

Weed removal 

and vegetation 

planting 

2005 To enhance the camp 

values and reducing 

conflict with 

neighbours via the 

establishment of a 

buffer. 

Weed control, 

Habitat planting 

across 8630 m2, 

Wild tobacco is 

used as a pioneer 

species 

grants Key issues were weed 

infestation, Site is impacted 

by flooding and a ‘barrier’, 

wallaby and FF predation 
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Restoration 

work site 

Date Objectives Actions Funders Outcomes 

Duck River: 

rehabilitated 

by removing 

invasive weed 

species and the 

planting of 

native species 

for bank 

stabilisation. 

unkno

wn 

To regenerate 

riparian corridor and 

stabilise banks 

Removal of the 

threat of exotic 

vines and the 

planting of 1000 

native trees for 

canopy, mid-

storey and 

groundcover 

replacement. 

Unknown Project goals of reducing 

exotic vine species is being 

met but is likely to require 

significant ongoing effort 

Paramatta 

river: riparian 

restoration 

unkno

wn 

To rehabilitate 1.2 ha 

of Sydney Eucalypt 

River – Flat Forest 

Installation of FF 

signage, 

treatment of 

weeds, Planting 

Unknown unknown 

Wolli Creek: 

GHFF habitat 

restoration 

unkno

wn 

To restore one of 

inner southern 

Sydney’s most 

important GHFF 

camps and enhance 

two endangered 

ecological 

communities 

Management plan 

Community 

engagement 

activities 

unknown unknown 

Bellingen 

Island: 

restoration 

2000-

2001 

and 

2008 

To restore the 

habitat on the island 

Weeding of 

remnant forest, 
interpretative 

signage, improved 

access to the site, 

planting  

Grants Flying-fox habitat was 

enhanced through the 

planting of fast growing and 

mature phase rainforest trees 

including Casuarina 

cunninghamiana, Acacia 

melanoxylon, Ficus spp. and 

Syzygium spp. 

A1.10 Examples of awareness raising, engagement and education work 
surrounding FF 

 

Most flying-fox community education material in the NSW context is educational brochure or online 

content that demonstrate the value of flying-foxes and/or address health and safety concerns. 

Examples include the Bathurst Council Brochure, DPIE Living with flying-foxes brochure and Hendra 

Virus Factsheet. In 2015, Hunter councils received funding for community flying-fox management 

including community engagement programs.60 Engagement included distributing of brochures, direct 

conversations with locals, and an online survey through the online tool flying-fox Engage. The 

website ‘Little Aussie Battlers’ has been set up as an education program under the Hunter Councils 

initiative, discussing myths, backyard planning, health, migration, and conservation. There are very 

                                                           
60 Port Stephens Council 2018 

https://www.bathurst.nsw.gov.au/images/stories/Recreation/Environmental_Programs/Council_Brochure_-_Grey-Headed_Flying_Foxes.pdf
https://www.environment.nsw.gov.au/-/media/OEH/Corporate-Site/Documents/Animals-and-plants/Native-animals/living-with-grey-headed-flying-foxes-130272.pdf
https://www.health.nsw.gov.au/Infectious/factsheets/Factsheets/hendra.pdf
https://www.health.nsw.gov.au/Infectious/factsheets/Factsheets/hendra.pdf
http://littleaussiebat.com.au/
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few flying-fox education programs that involve face-to-face engagement with community. A key 

example is the Ku-ring-gai Bat Conservation Society education program. 

 

The Ku-ring-gai Bat Conservation Society has run a community education program on the local 

population since 1985. This has largely been a success, with changes in attitudes recorded in student 

populations.61 Key strategies of the program include the opportunity to view a flying-fox close-up 

with a bat handler, drawing, and knowledge exercises in a school education program. Figure 11 

shows pre-education and post-education drawings from a school group engaged in a Ku-ring-gai Bat 

Conservation Society Education program.62 The pre-program drawings depict stereotyped ‘fanged’ 

bats, and subsequently the post-program drawings depict smiling bats, which demonstrate a clear 

change in attitudes and knowledge.  

Another survey completed with residents to the Kur-ring-gai bat colony in 2001 demonstrated that 

56% of respondents had ‘strongly positive or positive attitude to living near the flying-fox colony’. 

Only 11% had a negative attitude.63 74% of respondents indicated they ‘would choose to live next to 

the colony again’, and 71% agreed that ‘living near the colony is a source of interest and enjoyment 

for me’. 64 This showed that the local community predominantly tolerated the local FF roost. 

However, this survey indicated that the community’s awareness of the education programs was 

lower than expected, suggesting that other factors may also have influenced their attitudes. The 

local council has also included information and restrictions on the planning certificate for areas 

nearby to the Ku-ring-gai bat colony, which might have assisted in maintaining positive attitudes 

towards flying-foxes in the local community. 65 

 

 

 

 

 

 

 

 

 

 

 

                                                           
61 Ford 2002 
62 Ford 2002 
63 Larson et al. 2002 
64 Larson et al. 2002 
65 Office of Environment and Heritage 2014 

Figure 10. Child drawings of flying-foxes pre and post engagement programs. The 
drawing on the left shows a representation of flying foxes as fanged and 
frightening and the drawings on the right show them as happy interacting with 
humans 
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