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Glossary 

Adaptive management: a process of responding positively to change. The term 

adaptive management is used to describe an approach to managing complex natural 

systems that builds on common sense and learning from experience, experimenting, 

monitoring, and adjusting practices based on what was learned. 

ArcGIS: a suite consisting of a group of geographic information system (GIS) 

software products produced by Esri. 

Biodiversity: the variability among living organisms from all sources (including 

terrestrial, marine and other aquatic ecosystems and the ecological complexes of 

which they are part). This includes diversity within species and between species and 

diversity of ecosystems. 

Biogeoclimatic Ecological Classification (BEC) zones: the BEC system is 

hierarchical and uses climate, soil and characteristic vegetation to group ecosystems.  

CAR Reserve: comprehensive, adequate and representative reserve systems, based on 

nationally agreed criteria, also known as the 'JANIS criteria'. The CAR reserve system 

is made up of dedicated reserves, informal reserves and areas where values are 

protected by prescription.  

CEO: a Chief Executive Officer is the highest-ranking corporate officer (executive) 

or administrator in charge of total management of an organization. 

Code of practice: a document defining and prescribing practices for economically 

viable operations and good standards of safe work while protecting the environment.  

Coupe: an area of forest that is planned for timber harvesting as a single unit. It may 

contain more than one silvicultural objective, such as a number of discrete gaps or 

clearfells or a combination of both. 

Cutblock: an area of forest that is planned for timber harvesting as a single unit. 

Detectability: how easily something can be detected or observed. 

Ecosystem based management: an adaptive, systematic approach to managing 

human activities that seeks to ensure the co-existence of healthy, fully functioning 

ecosystems and human communities. 

EPBC Act: the Environment Protection and Biodiversity Conservation Act 1999, 

which relates to the protection of the environment and the conservation of 

biodiversity, and for related purposes. 

Environment includes: 

(a) ecosystems and their constituent parts, including people and communities 

(b) natural and physical resources 

(c) the qualities and characteristics of locations, places and areas 

(d) heritage values of places 

(e) the social, economic and cultural aspects of a thing mentioned in a, b, c or d. 

First Nations: the aboriginal peoples in Canada. 
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Freehold land: a land tenure arrangement where the land is permanently owned and 

not leased 

Habitat: the biophysical medium or media (a) occupied (continuously, periodically or 

occasionally) by an organism or group of organisms; or (b) once occupied 

(continuously, periodically or occasionally) by an organism, or group of organisms, 

and into which organisms of that kind have the potential to be reintroduced. 

Habitat tree: a tree that has features of particular value to fauna, frequently including 

tree hollows. The term ‘habitat tree’ is often used in reference to trees that are retained 

on logging coupes for the purpose of providing special habitat for fauna. 

IBRA: the Interim Biogeographic Regionalisation for Australia (IBRA) defines the 

bioregions of Australia which are differentiated by climate, geology, landform, 

vegetation and animal communities. The IBRA is the planning framework for the 

National Reserve System. 

IUCN: the International Union for Conservation of Nature is the world’s oldest and 

largest global environmental network. The IUCN have developed a set of criteria for 

listing threatened species. 

JANIS criteria: the criteria used in the establishment of the CAR reserve system that 

were first published in the ‘Nationally agreed criteria for the establishment of a 

comprehensive, adequate and representative reserve system for forests in Australia’. 

The three main JANIS criteria are that: 

 reserves should including the full range of vegetation communities 

(comprehensive) 

 the level of reservation is large enough to maintain species diversity, as well as 

community interaction and evolution (adequate) 

 the reserve network is conserving the diversity within each vegetation 

community, including genetic diversity (representative). 

Land clearing: the removal and destruction of all native vegetation and vegetation 

types, including individual trees, woodlands, grasslands, forests and wetlands. 

Leasehold land: state land that is leased for agriculture or grazing. It does not include 

lease land that is within a formal or informal reserve or State forest. 

LiDAR: LiDAR (Light Detection And Ranging) is an optical remote sensing 

technology that measures properties of scattered light to find range and/or other 

information of a distant target. The prevalent method to determine distance to an 

object or surface is to use laser pulses. The range to an object is determined by 

measuring the time delay between transmission of a pulse and detection of the 

reflected signal. 

Microstation: CAD software product for 2- and 3-dimensional design and drafting. 

Monitoring: the regular observation and recording of activities taking place in a 

project or programme. 

Monitoring – implementation: monitoring which is used to determine whether 

prescribed management is actually conducted  

Monitoring – effectiveness: monitoring which is used to determine whether the 

management specified has achieved its objective. 
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Old-growth forest: ecologically mature forest where the effects of disturbance are 

now negligible. The definition focuses on forest in which the upper stratum or 

overstorey is in a late mature to senescent growth stage. 

Phytophthora: a genus of plant-damaging Oomycetes, some species of which can 

have severe economic impacts.  

Prescription: a detailed specification of the objectives, area, procedures and 

standards for a task to be undertaken. 

Private land: a land tenure arrangement where the land is permanently owned and 

not leased. 

Recovery plans: wildlife management programs that delineate, justify and schedule 

management actions necessary to support the recovery of a threatened species or 

ecological community. 

Reserve – formal: one of the following land categories: national park, nature reserve, 

conservation park, or other legislatively defined reserves for the purpose of 

conservation. 

Reserve – informal: an area set aside for conservation under an approved 

management plan. 

RFA: regional forest agreements (RFAs) are 20-year plans, signed by the Australian 

and certain state governments, for the conservation and sustainable management of 

certain areas of Australia’s native forests. 

Riparian: pertaining to the banks of streams, rivers or lakes. 

Rotation: the planned number of years between the establishment of a crop and its 

felling. 

Silviculture: the theory and practice of managing forest establishment, composition 

and growth to achieve specified management objectives. 

Snag: a standing dead tree. 

Stand: a group of trees or patch of forest that can be distinguished from other groups 

on the basis of size, age, species composition, condition or other attribute. 

Structure: when applied to a forest is the vertical and spatial distribution of the 

vegetation. 

Sustained yield: the yield that a forest can produce continuously at a given intensity 

of management. 

Taxa (taxon): a defined unit (for example, species or genus) in the classification of 

plants and animals. 

Threatened: when used in association with a species, population or community 

indicates that it is listed under one of the threat categories in the EPBC Act 1999.   

Threatening process: those processes which may result in the long-term reduction of 

biodiversity. 

Wildlife corridor: a strip of forest of varying width reserved from harvesting, to 

facilitate fauna movement between patches of forest of varying ages and seral stages. 
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Acronyms 

ANU: Australian National University 

AFS: Australian Forestry Standard 

BBN: Bayesian Belief Network 

BC: British Columbia 

BPA (Qld): Biodiversity Planning Assessments 

CALM (WA): Department of Conservation and Land Management 

CAR Reserve: Comprehensive, Adequate and Representative reserve system.  

CEO: Chief Executive Officer. 

CMA (NSW): Catchment Management Authority 

CSIRO: Commonwealth Scientific and Industrial Research Organisation 

DEC (WA): Department of Environment and Conservation 

DECCW (NSW): NSW Department of Environment, Climate Change and Water 

DERM (Qld): Department of Environment and Resource Management 

DMCE: Deliberative Multicriteria Evaluation  

DPI (NSW): Department of Primary Industries 

DPI (Vic): Department of Primary Industries 

DSE (Vic): Department of Sustainability and Environment 

EBM: Ecosystem-based management 

ELP (Sweden): Ecological Landscape Plan 

EP Act: Environmental Protection Act 1986 (WA) 

EPA: Environmental Protection Authority 

EPBC Act: The Environment Protection and Biodiversity Conservation Act 1999. 

ESFM: Ecologically Sustainable Forest Management 

EU: European Union 

EVC (Vic): Ecological Vegetation Class 

FDIS (WA): Fauna Distribution Information System 

FHZ (WA): Fauna Habitat Zone 

FMP (Vic): Forest Management Plan 

FMP (WA): Forest Management Plan 

FNSW: Forests New South Wales 

FSC: Forest Stewardship Council  

GIS: Geographic Information System 

GMZ (Vic): General Management Zone 
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HCP (US): Habitat Conservation Plans 

IBRA: Interim Biogeographic Regionalisation of Australia 

IFOA (NSW): Integrated Forestry Operations Approvals 

IUCN: International Union for Conservation of Nature 

LiDAR: Light Detection And Ranging (LiDAR) 

MCA: Multi-Criteria Analysis  

NGO: Non-government organisation 

NPWS (NSW): National Parks and Wildlife Service 

NRC (NSW): Natural Resources Commission 

NSW: New South Wales 

NVAT (NSW): Native Vegetation Assessment Tool 

NWFP: Northwest Forest Plan 

PAS (NSW): Threatened Species Priorities Action Statement 

PEFC (Sweden): Promoting Sustainable Forest Management certification scheme 

PVA: Population Viability Analysis 

QPWS (Qld): Queensland Parks and Wildlife Service 

RAD (Qld.): Recovery Actions Database 

RFA: regional forest agreement 

RSPA (Ireland): Red Squirrel Preferred Areas 

SEQFA: South East Queensland Forests Agreement 1999 

SFNSW: State Forests New South Wales 

SFP (Qld.): Statewide Forests Process 

SFRI (Vic): Statewide Forest Resource Inventory database 

SMART: Specific, Measurable, Achievable and Aligned, Resourced, and Timed 

SMZ (Vic): Special Management Zone 

SPZ (Vic): Special Protection Zone 

TSC Act: NSW Threatened Species Conservation Act 1995 

USA/US: United States of America 

USFS: United States Forest Service 

VM Act: Vegetation Management Act 1999 (Qld.) 

VR: Variable retention silviculture 

WA: Western Australia 

WKH (Sweden): Woodland Key Habitats 
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A review of approaches to the conservation of forest 

biodiversity across the landscape in Australia and overseas 

 

Summary  
 

 This report reviews current landscape-scale management approaches for the 

conservation of forest biodiversity adopted in Australia and overseas. It outlines 

and reviews the advantages and disadvantages of different approaches and then 

explores the key elements and limiting factors, and makes recommendations 

associated with a landscape approach to the conservation of forest biodiversity. 

This document meets, in part, milestone 17 for Part 2 of the project entitled 

‘Developing a framework for the conservation of habitat of Regional Forest 

Agreement Priority Species and a Strategic Species Plan for the Swift Parrot’, 

being a Schedule signed between the Commonwealth and Tasmanian governments 

dated Feb 2, 2010 and its variants. 

 A study tour to Victoria, New South Wales, Queensland and Western Australia 

examined the context, objectives, delivery, strategies and limitations to 

biodiversity management at the landscape-scale. The environmental and 

legislative context varies between states and appears to influence the management 

strategies adopted. Most objectives are broad high-level objectives that provide 

limited guidance for management. Management recommendations are delivered 

through a range of sources including codes of practice and recovery plans, and the 

prescriptiveness of management recommendations varies between states. A range 

of management strategies are used in all areas, including reserves, management 

zones, in-coupe retention, and strategies aimed for select priority species. 

Numerous limitations for effective landscape-scale management were identified, 

with knowledge and land tenure being particularly important.  

 Overseas landscape-scale management of biodiversity was examined in five case 

study areas using information available online and from published sources. Some 

management strategies were driven primarily by key species (e.g. Pacific 

Northwest, USA), while others were based more on habitat surrogates (e.g. British 

Columbia, Canada). In some areas (e.g. South Africa) certification programs have 

been a key incentive for improving biodiversity conservation in production areas.  

 Key elements and limiting factors associated with a landscape approach to the 

conservation of forest biodiversity were identified, and discussed in the context of 

the national and international reviews. 

o It was suggested that the ecological and legislative context influences the 

approaches taken to landscape-scale management of biodiversity.  

o Objectives are increasingly recognised as an essential part of planning for 

landscape-scale management of biodiversity. However, we found that 

current objectives are frequently provided only in high level documents 

and are too broad, unrealistic, poorly defined or unclear to provide much 

guidance for practitioners. The SMART objective model was suggested as 

a framework for developing useful objectives.  
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o The development of management actions (or prescriptions) generally 

involves liaison between stakeholders (e.g. government, industry, 

conservation bodies and the public). The process seems to be most 

effective when the relationship between stakeholders is good and when 

only one or two people drive the process rather than a committee approach.  

o A range of documents deliver management recommendations for forestry 

areas, including governmental agreements (e.g. regional forest 

agreements), codes of forest practice and species recovery plans. Higher-

level documents are difficult and time consuming to change and so 

management recommendations delivered via these sources are less likely 

to be adjusted in a timely manner as new information becomes available. 

Regions differ in how prescriptive management recommendations are.   

o All case study areas use a range of different strategies. These strategies 

include: 

- maintenance of a permanent native forest estate 

- comprehensive adequate and representative reserve system 

- management zones  

- measures to increase connectivity, including streamside reserves 

and corridors 

- measures to increase heterogeneity, including reserves, 

management of stand age or seral structure, spatial and temporal 

distribution of harvesting 

- management of environmental surrogates (e.g. hollows) 

- protection of aquatic habitats, including streamside reserves and 

limits to harvesting within catchments 

- management of pests and diseases 

- offsets 

- appropriate silviculture 

- in-coupe prescriptions and retention 

- targeted prescriptions for select priority species, with 

implementation requirements based on either species records or 

habitat suitability. 

o There are numerous factors that limit the degree to which biodiversity is 

effectively managed at the landscape scale. They include legislative issues, 

the history of an area, economics, extent of knowledge and land tenure. 

Management options for private land were identified as one of the biggest 

limitations to landscape-scale management of forest biodiversity.  

 We identified the following as desirable features of a successful approach: 

o clear SMART objectives that clearly link management intent and action 

o a clear framework for the development, review and adaptation of 

management prescriptions 

o consideration of ecological theory and other tools available 

o good communication between key stakeholders 
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o application of a diversity of strategies 

o a robust monitoring system that promotes adaptive management 

o effective dissemination of relevant information, prescriptions and tools. 
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1 Introduction 

Australia has 149 million hectares of forest. Of this, 147 million hectares is native 

forest, dominated by eucalypt (79%) and acacia (7%) forest types. In 2007 23 million 

hectares (16%) of Australia’s native forest was in formal nature conservation reserves. 

The area of public forests available for wood production has declined, with  

9.4 million hectares available in 2005–06. The area covered by plantations is 

increasing, and in 2006 accounted for about 1% of the national forest area  

(1.82 million hectares). In 2007 plantations produced two-thirds of the country’s log 

supply, with that share likely to grow due to the expansion of the plantation estate 

coupled with a long-term decline in the volume of timber harvested from native 

forests (Montreal Process Implementation Group for Australia 2008).   

A total of 1287 forest-dwelling species are listed as vulnerable, endangered or 

threatened under the Federal Environment Protection and Biodiversity Conservation 

Act 1999. Thirty-nine species or subspecies were removed from this list between 2003 

and 2007, and 67 were added. Most additions of forest-dwelling species to the 

national list of threatened species were based on inherently small population sizes and 

ongoing impacts on habitat extent and quality. Most removals of forest-dwelling 

species from the list were made as a result of improved information (Montreal Process 

Implementation Group for Australia 2008). 

Forest managers have an obligation to conserve biodiversity in the forested landscape. 

The broad national goal for conservation as set out in the National Forest Policy 

Statement is as follows: 

‘To maintain an extensive and permanent native forest estate in Australia and 

to manage that estate in an ecologically sustainable manner so as to conserve 

the full suite of values that forests can provide for current and future 

generations. These values include biological diversity, heritage, Indigenous 

and other cultural values.’  

Historically conservation has focussed on reserved areas, but it is widely accepted that 

reserves alone are insufficient to conserve biodiversity. Consequently emphasis is also 

placed on management of areas outside of reserves. Most forest management has 

focused on a coupe-by-coupe strategy, looking at the impact of forestry practices on 

biodiversity at the local or forest stand scale. There is increasing awareness that this 

piece-meal strategy is inadequate for the effective conservation of biodiversity, and 

that a more strategic landscape-scale approach is required with conservation measures 

applied at multiple spatial scales. The last two decades have seen a number of regional 

management plans developed that take a more strategic snapshot approach to 

managing the landscape. A useful theoretical approach for those involved in the 

conservation of forest biodiversity in areas outside of reserves has been provided 

(Lindenmayer and Franklin 2002, Lindenmayer et al. 2006). The proposed guiding 

principles include: 

 maintaining connectivity 

 maintaining landscape heterogeneity and stand structural complexity 

 adopting ‘risk-spreading’ measures.  
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To meet these principles across multiple spatial scales, four main strategies are 

identified:  

 establishment of large ecological reserves 

 application of landscape level measures in off-reserve areas 

 application of stand level measures in off-reserve areas 

 monitoring and adaptive management (Lindenmayer and Franklin, 2002). 

The concept of ‘landscape’ is broad, vague, and means different things to different 

people. The Australian landscape is divided up into a variety of management units, 

with boundaries established for a range of reasons including historical political 

reasons (e.g. state boundaries), vegetation or forest type, or by catchments. Different 

landscape units are appropriate for managing different components of biodiversity. 

For example, catchment boundaries are appropriate for managing stream biota. Yet 

catchments can have a large range of forest types and so will be less appropriate for 

managing terrestrial flora and fauna than forest type units or IBRA regions. However, 

having multiple definitions of landscape units is not generally practical and so one 

approach is generally adopted. An understanding of the limitations in the definition of 

landscape that is used is required to allow these shortcomings to be addressed. In the 

current report, the term ‘landscape’ refers to the entire forested area within a 

particular management unit, unless otherwise stated. 

This report reviews current landscape-scale management approaches for the 

conservation of forest biodiversity adopted in Australia and overseas. It outlines and 

reviews the advantages and disadvantages of different approaches, explores the 

limiting factors, and makes recommendations for a landscape approach to the 

conservation of forest biodiversity. This document meets, in part, milestone 17 for 

Part 2 of the project entitled ‘Developing a framework for the conservation of habitat 

of Regional Forest Agreement Priority Species and a Strategic Species Plan for the 

Swift Parrot’, being a Schedule signed between the Commonwealth and Tasmanian 

governments dated Feb 2, 2010 and its variants. 

1.1. Report structure 

Section 2 provides a summary of current landscape-scale conservation of biodiversity 

in production forest in Victoria, New South Wales, Queensland and Western 

Australia. (Tasmania is covered in Chuter and Munks 2011b). For each state an 

overview is provided on: 

 ecological and legislative context 

 objectives  

 the type and style of documents delivering management recommendations 

 the management strategies and associated planning tools 

 limitations to effective landscape-scale management of biodiversity. 

Section 3 outlines the results of five case studies examining landscape-scale 

conservation of biodiversity in areas utilised for wood production overseas. 
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Section 4 uses the case study areas and published literature to explore and review the 

elements of a landscape-scale approach to the conservation of forest biodiversity – 

objectives, processes, delivery of prescriptions, management strategies and 

limitations. (Monitoring and adaptive management are covered in Munks 2011). 

Section 5 provides a final discussion and recommendations. 
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2 Approaches to the conservation of forest biodiversity in 

Australian states 

The information provided in this report is the result of both a review of available 

literature, and information gathered during a 2.5 week national study tour. The study 

tour was conducted from 15 to 30 October 2009 (Appendix 1) and included Victoria, 

New South Wales, Queensland and Western Australia where different approaches 

have been, or are being, developed and applied to the forested landscape. Appropriate 

organisations to visit during the study tour were selected using information available 

on the internet and in the literature. Existing contacts were also used as a source of 

information. During the study tour people were interviewed who worked for the 

industry, for government and for universities (Appendix 1). Consequently some of the 

statements made in this report are the results of anonymous feedback and are not 

supported by published references.  

2.1.  Victoria 

2.1.1.  Context 

In 2006 approximately 36% of Victoria was forested. Of this approximately 40% was 

State forest (including informal reserves as well as land available for harvest), 45% 

was in formal reserves and 15% was privately owned. There are 21 different 

bioregions in Victoria and 14 major forest planning regions. A total of 136 forest-

dependent fauna species have been identified as threatened and nine as extinct 

(Victorian Government 2009).  

The Department of Sustainability and Environment (DSE) is responsible for looking 

after Victoria's forests. DSE directly manages Victoria's State forests, provides policy 

guidance for forested parks and reserves (which are managed by Parks Victoria under 

a management services agreement with the Secretary to DSE) and provides 

conservation guidance to private landholders. The Department of Primary Industries 

(DPI) delivers the ‘Victorian Private Forestry’ program (Thomson and Kelly 2007) 

and provides policy guidance relating to forest industries on public land as well as for 

private forests. VicForests is responsible for the commercial harvest and sale of 

timber resources from State forests in eastern Victoria. 

The Biodiversity Strategy 1997 provides an overarching direction for biodiversity 

conservation and management in Victoria. (A new biodiversity strategy is currently 

being prepared). The primary legislation relating to biodiversity conservation is the 

Flora and Fauna Guarantee Act 1988. DSE is responsible for implementing this Act, 

which outlines the broad objectives of conservation management in Victoria. Within 

the Act it is stipulated that all listed species/communities require an action statement. 

The Environmental Protection Act 1970 also sets environmental quality objectives, 

which are administered by the Environmental Protection Authority (EPA). Under the 

Catchment and Land Protection Act 1994 it is required that regional catchment 

strategies be prepared which, among other things, identify objectives and identify 

measures for managing the quality of the land and water resources of the catchments. 

The Land and Biodiversity White Paper 2009 is a long-term, strategic framework that 
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aims to increase ecosystem resilience, improve connectivity and maintain ecosystem 

services. The white paper will make changes to government processes and 

departments.  

The three main pieces of legislation relating to the timber industry are the Forests Act 

1958, the Conservation, Forests and Land Act 1987 and the Sustainable Forests 

(Timber) Act 2004.  The Sustainability Charter 2006 (made under the Sustainable 

Forests (Timber) Act 2004) sets objectives for sustainable forest management in 

public forests available for timber-production in Victoria, consistent with the 

Montreal Process. Our Forests, Our Future - Balancing Communities, Jobs and the 

Environment (Victorian Government 2002) was a government policy initiative to 

improve the balance between conservation and industry objectives in Victoria's native 

forests. Victoria also has five regional forest agreements.  

2.1.2.  Objectives 

Overarching objectives 

There are numerous high-level documents that provide overarching objectives for 

landscape-scale management of Victoria’s forest biodiversity. For example, a key 

objective in the Sustainability Charter 2006 that applies to State forest is ‘to maintain 

and conserve biodiversity in State forests’ (Victorian Government 2006). This 

objective is extremely broad and of no practical use for management, although 

VicForests are required to report against the stated objectives.  

The objectives in the Biodiversity Strategy 1997 provide greater management 

direction, although the majority are still broadly defined (Box 2.1). The first goal, 

which relates to reversing the decline of vegetation, is one of the most influential 

aspects of the Biodiversity Strategy (Department of Sustainability and Environment 

2010). It seeks to achieve a ‘net gain’ in native vegetation, meaning that over a 

specified area and period of time, losses of native vegetation and habitat are reduced, 

minimised and more than offset by commensurate gains. Losses and gains are 

measured using the habitat hectares approach, which assesses the condition/quality of 

native vegetation using a metric (Parkes et al. 2003).  

 

In relation to the multiple overarching objectives provided by the numerous 

documents, it is stated in the Biodiversity Strategy that:  

Box 2.1. Biodiversity management goals as outlined in the Biodiversity Strategy (Department of 
Natural Resources and Environment 1997). 

The goals for biodiversity management are to ensure that within Victoria:  

 there is a reversal, across the entire landscape, of the long-term decline in the extent and 
quality of native vegetation, leading to a net gain with the first target being no net loss by 
the year 2000 

 the ecological processes and the biodiversity dependent upon terrestrial, freshwater and 
marine environments are maintained and, where necessary, restored 

 the present diversity of species and ecological communities and their viability is 
maintained or improved across each bioregion 

 there is no further preventable decline in the viability of any rare species or of any rare 
ecological community 

 there is an increase in the viability of threatened species and in the extent and quality of 
threatened ecological communities. 
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 ‘The range of historical impacts on biodiversity and the need for on-going sustainable 

use of natural resources, mean that it is neither feasible nor necessary for these 

objectives to be met at every locality or continually in particular localities’ 

(Department of Sustainability and Environment 2010). 

Targeted objectives 

Some of the main objectives pertaining to landscape-scale management are outlined in 

action statements. While in general the objectives are very broadly defined, some 

action statements have obviously attempted to provide specific, useful objectives. 

Although the objectives of these documents can be broad, action statements often 

include intended management actions under the objectives which can act as secondary 

objectives. 

 

Objective development 

The objectives for action statements are largely developed by DSE in consultation 

with stakeholders (e.g. EPA, VicForests), conservation groups and experts, using 

round-table discussion. The Secretary of DSE has the ultimate ruling over the content 

in action statements. The Scientific Advisory Committee advises the Minister on flora 

and fauna conservation matters. The document is then put out to the public for 

comment. 

While the intent is to use science where possible during the development of action 

statements, we received some feedback indicating that the degree to which relevant 

science is incorporated is variable. An example of incorporating science into 

management is the establishment of fauna management targets based on a theoretical 

scientific paper which found that 500 pairs of fauna are needed to maintain viable 

populations (Franklin 1980). However, insufficient habitat is available to maintain 

Box 2.2. Two examples of objectives provided in Victorian action statements. 

 
For the mountain pygmy possum (Burramys parvus) the objective is:  

 To maintain and enhance the present natural distribution and free-ranging populations of the 
species in Victoria, specifically to maintain the current annual average population of about 
1000 animals over the three subpopulations. It is particularly important to maintain the 
habitat and population between Mt Loch and Mt Higginbotham (Department of Sustainability 
and Environment 2003a). 

 
For the Leadbeater’s possum (Gymnobelideus leadbeateri) the objectives are:  

 To guarantee that Leadbeater's possum can survive, flourish and retain their potential for 
evolutionary development in the wild. In quantitative terms this may be described as to 
ensure the survival of Leadbeater's possum by managing its forest habitat towards a target of 
no more than a 1% probability of extinction over 250 years throughout the forest within its 
current range.  

 To identify and take measures to protect all areas of optimum and potentially optimum 
habitat (as defined in the action statement) throughout the known range of the species.  

 To apply strategies that address the development of habitat for the future by achieving a 
long-term balance between the rate of loss of habitat and the rate of formation of habitat 
(Department of Sustainability and Environment 2003b). 
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this many pairs for some species so not all targets are likely to be achieved in which 

case other objectives/strategies may be used. Due to a lack of relevant information, as 

well as other considerations, many of the specific objectives are arbitrary. For 

example, it is stated that the habitat hectare value needs to return to 50% of the 

original score within 10 years. There appears to be no scientific basis to this 

requirement. 

2.1.3.  Delivery 

Regional forest agreements 

Victoria has five RFAs: East Gippsland RFA (1997 and the first signed in Australia), 

Central Highlands RFA (1998), North-East RFA (1999), Gippsland RFA (2000) and 

Western Victoria RFA (2000). Overall, the RFAs increased reserves by more than one 

third. Victoria's timber industry had already undergone significant restructuring when 

the RFA process began. The Commonwealth and Victorian governments provided a 

package of $42.6 million to help businesses adjust to changes in resource availability. 

Our Forests, Our Future 

Further reviews of the forest industry were conducted after the RFA process. Our 

Forests, Our Future (Victorian Government 2002) was released in 2002 and is a 

policy statement that sets out directions for forest management reform. Concern that 

harvesting levels were unsustainable led to the 31% reduction in sustainable sawlog 

harvest levels across the state. To help achieve this end an $80 million assistance 

package was provided, which included funding for a Voluntary Licence Reduction 

Program. Our Forests, Our Future also resulted in the establishment of VicForests as 

a separate, fully commercial entity. 

Forest management plan 

There are 14 major forest planning regions (Forestry Management Areas) in Victoria 

(although some planning is done for particular bioregions). Within each planning 

region, a forest management plan (FMP) is developed by DSE in consultation with 

stakeholders and the general public. The primary aim of FMPs is: ‘to ensure that State 

forest is managed in an environmentally sensitive, sustainable and economically 

viable manner. Forest management plans also seek to ensure that planning is a 

continuing process, responsive to changing community expectations and expanding 

knowledge of the forest ecosystem’ (Victorian Government 2004). Some biodiversity 

management guidelines are outlined in the plans. For example, the Gippsland FMP 

provides details of how areas around spot-tailed quolls (Dasyurus maculates) records 

should be zoned (500 ha reserve around the record, with special management to apply 

in a buffer around this) (Victorian Government 2004). 

 Code of practice 

The key regulatory instrument that applies to commercial timber production on both 

public and private native forests and plantations in Victoria is the Code of Practice for 

Timber Production 2007. The code has three sections – one for application in public 

native forests, one for application in private native forests and one for application in 

plantations. The current code is more outcome-based and less prescriptive that earlier 

versions (see Box 2.3). Given the outcome-based style of the code of practice, 
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management prescriptions specific to particular regions in Victoria are increasingly 

being delivered in sub-documents. On public land it is a legal requirement to comply 

with prescribed sub-documents. 

 

Action statements 

Under the Flora and Fauna Guarantee Act 1988, an Action Statement must be 

prepared by DSE for each item following its listing. This frequently takes a long time 

and Action Statements are not available for all listed species. (Of the approximately 

300 species/communities/threatening processes that have been identified in Victoria, 

action statements are available for about 85). Action statements are like brief 

management plans, in that they provide information on the ecology, status, and 

management plan for the species/communities/threatening process. In some cases, 

DSE has prepared a single action statement for a group of species or communities. A 

web-based information system (the Actions for Biodiversity Conservation System) is 

under development in which the actions in action statements will be stored, 

facilitating information dissemination and progress reporting. Implementation of 

action statements is required through the code; on public land through the Sustainable 

Forests Timber Act 2004 and on private land because the code is an incorporated 

document in the Victoria Planning Provisions. However the penalty system for 

general code compliance on public land is directed at operators only.  

2.1.4.  Strategies 

The first level of landscape management is the CAR reserve network. The second 

level of landscape management in forestry areas is the implementation of different 

management zones. The third level of management is the application of prescriptions 

for select priority species. While stand-level management contributes to overall 

biodiversity management, key features such as hollow-bearing trees and coarse woody 

Box 2.3. An example of the style of delivery provided in the Victorian Code of Practice for 
Timber Production (Department for Sustainability and Environment 2007). 

Code principle 1: Biological diversity and ecological characteristics of native flora and fauna within 
forests are maintained.  
 
The operational goals to achieve this code principle are: 

 Planning, harvesting and silvicultural operations in native forests specifically address the 
conservation of biodiversity, in accordance with relevant legislation and regulations, and 
considering relevant scientific knowledge. 

 Harvested native forest is managed to ensure that the forest is regenerated and that the 
biodiversity of the native forest is perpetuated. 

 The natural floristic composition and representative gene pools are maintained when 
regenerating native forests by using appropriate seed sources and mixes of dominant 
species. 

 Planning and all operations in plantations address the conservation of biodiversity, 
including rainforest, in accordance with relevant laws. 

The mandatory actions related to these operation goals are: 

 At the coupe planning and harvesting level, the retention of habitat trees or patches and 
longlived understorey elements in appropriate numbers and configurations, and 
provision for the continuity and replacement of old hollow-bearing trees within the 
harvestable area, must be allowed for. 
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debris are not currently managed at the landscape-scale other than through the CAR 

reserve system. Although an approach to landscape-scale management of hollow-

bearing trees was initiated, it did not get implemented. One of the people involved 

speculated that the process may have failed because the main driver of the approach 

left, and the approach was too complicated (it placed greater emphasis on hollow-

bearing trees that were away from reserves).  

Reserves 

In 2006 approximately 17% of Victoria’s land area was in formal reserves and over 

60% of the total native forest was in formal or informal reserves. For the majority of 

forest types over 50% of their total area is in CAR reserves (Victorian Government 

2009).  

Maintenance of the forest estate 

Land clearance in Victoria decreased after the introduction of the Biodiversity 

Strategy 1997. One of the primary goals in the Biodiversity Strategy was to have a 

net-gain in extent and quality of native vegetation. The three key steps identified to 

achieve this goal were:  

 avoiding adverse impacts, particularly through vegetation clearance 

 if impacts cannot be avoided, minimise impacts by careful planning, design 

and management 

 if clearing must occur, the clearing must be offset (Department of 

Sustainability and Environment 2010). 

When clearing is approved, the offset requirements are determined using the habitat 

hectares approach (Parkes et al. 2003). Habitat hectares is a metric that measures a 

site’s condition and landscape context. The condition of a site is determined by 

examining key characteristics, which are compared to an established 'benchmark'. The 

benchmark for a particular forest type is established by assessing the average state of 

key characteristics if the area were mature and undisturbed for some time. Landscape 

context refers to patch size and connectivity and is thought to be an indication of the 

resilience of the system.  

Zoning 

One of the key strategies used in planning conservation management in Victoria’s 

State forests is through the use of management zones. Forest management zones set 

priorities and permitted uses in different areas.  

 Special protection zones (SPZ) are areas managed for particular conservation 

values. Action statements were followed to work out the minimum area that 

should be allocated to an SPZ (500 ha).  

 Special management zones (SMZ) are areas managed to conserve specific 

features while catering for timber production under specific management 

conditions.  

 General management zones (GMZ) are areas managed primarily for timber 

production.  
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There are clearly articulated criteria for creating special protection zones, based on 

targets for the protection of the pre-1750 extent of ecological vegetation classes 

(EVCs) and old-growth forest, with species records and modelled habitat also 

protected within these zones. We received some feedback that science was 

incorporated to a reasonable degree, but that there were also other drivers (e.g. social, 

political, practical), including timber extraction. The modelled habitat requirements of 

forest owls had a relatively large impact on the allocation of SPZs because forest owls 

were considered an umbrella species (Loyn et al. 2001). Some key threatened species 

(e.g. powerful owl Ninox strenua) also had a high influence on SPZ allocation, with 

known records of the species being placed in a SPZ until a threshold area level was 

reached. There is anticipation that in the future the allocation of zones will be based 

more on habitat modelling rather than species observations.  

The allocation of these zones is revised periodically. The original intent was that these 

zones be flexible, but in practice they have not been. This is probably largely due to 

public scrutiny, with SPZs generally perceived as reserves. This means that land is 

more likely to increase in protection rather than decrease.  

Targeted prescriptions for select species 

The majority of management strategies that target particular species involve allocating 

an area to be reserved around the sighting of species thought to be sensitive to 

harvesting. However, while a lot of fauna surveys were done in the 1980s, systematic 

surveys were not done for many years so new animal sighting records were only 

added opportunistically. Recently VicForests has commenced pre-harvest surveys 

following the Brown Mountain court case (Osborn 2009).  

The Leadbeater’s possum is a threatened species with one of the most complex 

management strategies employed in Victoria. The known distribution of Leadbeater’s 

possum habitat is divided into different management units (6000–10 000 ha). The 

objective of these management units is to ‘maintain viable populations’ within each 

unit. The action statements state that planning within each unit should ‘consider’ the 

activities in adjacent units, but no details are provided on how this should be done. 

The main strategy is to allocate different zones within the management units based on 

key habitat features (e.g. hollow-bearing trees). Different zones are given different 

management priorities (e.g. conservation or timber production), but no details are 

provided on what activities can be done in practice other than where timber harvesting 

can and cannot occur.  

Coupe dispersion 

Spatial and temporal dispersion of harvesting occurs to only a minimal degree in 

Victoria. In accordance with the Sustainable Forests (Timber) Act 2004, DSE 

allocates State forest areas to VicForests for timber harvesting in a 15-year rolling 

allocation order and it is assumed that most of the allocated area will be harvested. 

VicForests then develop a Five-year Timber Release Plan which is approved by DSE.  

Tools 

Previously one of the main tools used for landscape scale planning of timber 

harvesting was the Statewide Forest Resource Inventory database (SFRI). This 

database used field data at established sample plots, information interpreted from 

aerial photographs and digital elevation model information (Department of Natural 
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Resources and Environment 1997). An issue found with this technique is the difficulty 

of maintaining updated data layers and it had only limited availability (not all data 

sources were available for all areas). One of the main tools used now is the ecological 

vegetation class (EVC) mapping, which includes information on floristics, growth 

stage and the physical environment. A move towards using LiDAR data was 

considered but the costs involved were prohibitive. Mapping layers of particular 

habitat attributes (e.g. hollow-bearing trees) have been developed using on-ground 

surveys and some remote sensing data, but these layers have not been used 

systematically in landscape-scale management of these features.  

2.1.5.  Limitations 

One of the limitations proposed by some people interviewed was that the system is 

largely reactionary in relation to species locality records and habitat modelling. A lack 

of surveys to locate threatened species was identified as a concern, although 

conservation groups and VicForests are starting to conduct surveys. One government 

personnel expressed concern that threatened species surveys have been driven by 

timber harvesting and so minimal surveying has occurred in reserve areas. It was 

suggested that this lack of tenure-wide surveys limits landscape-scale management 

and is contributing towards detection-based protection of individuals. Other 

limitations identified by practitioners include information dissemination, funding, 

knowledge and knowledge sharing.  

Private land 

While clearing on private land is allowed in Victoria, it requires local government and 

DSE approval and the establishment of appropriate native vegetation offsets. There 

are some difficulties in delivering relevant information to private landowners, 

particularly regarding the offset approach.  

In Victoria there is minimal capacity to monitor or manage threatened species on 

private land. Private land is regulated by local government. This limits the capacity to 

implement strategic landscape-scale management on private land, with the main 

approach available being to purchase land. The EPBC Act applies to both public and 

private land, meaning that harvesting on private land can be refused (without 

compensation), but in practice this is unlikely to occur. However the majority of 

forestry in Victoria occurs on public land, as only a small amount of private land is 

forested. 

2.2.  New South Wales 

2.2.1.  Context 

New South Wales has a diverse forested landscape, with around 215 unique forest 

types, at least 150 of which are used by the forest industry (R Kavanagh, pers. 

comm.). There are a large number of threatened plant and animal species in NSW 

(http://www.threatenedspecies.environment.nsw.gov.au), a number of which occur in 

areas used for timber production. 
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The NSW Department of Environment, Climate Change and Water (DECCW), 

Forests NSW (FNSW) and Catchment Management Authorities (CMAs) are the main 

agencies responsible for maintaining native vegetation in NSW. DECCW are the 

government organisation legally responsible for biodiversity in NSW and for 

administering the NSW Threatened Species Conservation Act 1995 (TSC Act). FNSW 

is responsible for managing 2.5 million ha of publicly-owned forest lands for timber 

and wildlife. CMAs are responsible for managing natural resources at the catchment 

scale. The Natural Resources Commission (NRC) is a body that provides independent 

advice to the NSW Government (the Premier) on managing the state’s natural 

resources. The NSW Scientific Committee, established under the TSC Act, is an 

independent committee that reviews species listings and assigns populations, species 

and ecological communities in terms of their level of endangerment using IUCN 

criteria.  The NSW Scientific Committee also identifies and assigns certain factors as 

‘key threatening processes’ that impact adversely on the conservation of threatened 

native plants and animals in NSW.  

The main legislative document relating to land clearance is the Native Vegetation Act 

2003 which regulates the clearing of native vegetation on all land in NSW (except for 

excluded land listed in Schedule 1 of the Act). The Forestry Act 1916 provides for the 

dedication, reservation, control, and use of State forests, timber reserves, and crown 

lands for forestry and other purposes. The Forestry and National Park Estate Act 

1998 sets out the principles and strategic framework for forestry operations. The 

majority of forestry activities on crown land are managed by Forests NSW, a public 

trading enterprise within NSW Department of Primary Industries (DPI). However, 

forestry occurs on both private and crown land. 

NSW has four regional forest agreements. As per the other states, the RFAs resulted 

in an increase in the amount and design of reserved land. However, wood supply 

agreements were signed before the RFAs and pressure to meet these agreements 

means there is limited flexibility in how areas still available for harvest can be 

managed. We received some feedback suggesting the intensity of public concern 

about the forest industry has decreased in recent years, possibly as a result of the 

RFAs. 

2.2.2.  Objectives 

Overarching objectives 

In 2010 the NSW State Plan was released, outlining future priorities for decision 

making and resource allocation in NSW. There are four biodiversity targets outlined 

in the state plan (Chapter 6). These are directional objectives which provide some 

guidance for management and require some monitoring (see Box 2.4). However, the 

entities being monitored are necessarily broadly defined and vary in how easy they are 

to monitor (e.g. extent of native vegetation versus impact of invasive species). The 

Threatened Species Priorities Action Statement (PAS) provides some similar 

directional objectives (DECC NSW 2007). One example objective is to ‘move as 

many species as possible from threatened to non-threatened conservation status’. This 

objective is measurable, in terms that there are clearly defined criteria (IUCN) for 

listing species. It is more difficult to determine whether the process is successful 

because number of species is not defined. However, setting a threshold in this instance 

is likely to be unrealistic so a directional objective is more appropriate. Other 
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objectives in the PAS such as ‘abate or eliminate the impacts of key threatening 

processes’ are also necessarily general, because the ability to eliminate impacts will 

vary according to what the known threatening process is. 

One of the main ways in which biodiversity objectives for forest management are 

delivered is through Ecological Sustainable Forest Management Plans (ESFM plans). 

The objectives outlined in ESFM plans can be broad and non-specific, as are the 

associated management targets (See Box 2.6).  

 

Targeted objectives 

Targeted documents, such as licenses for harvest, are generally prescriptive and 

provide few clearly-stated objectives. The objectives that are provided tend to be 

broad (e.g. ‘protect’ threatened species and their habitat, IFOA licence, 

http://www.environment.nsw.gov.au/resources/forestagreements/EdenRevisedTSLA

mend1245.pdf). Other statements within the documents can be interpreted as 

objectives but these are also very broad. For example it is stated in the Eden licence 

that ‘SFNSW must ensure that any adverse effect of forestry operations on animals or 

plants of the species is minimised until one of the following occurs....’ With regards to 

landscape management, it is stated in the Eden licence that:  

‘the landscape approach attempts to ensure that a network of habitat for 

masked, sooty, barking and powerful owls is maintained within the area being 

planned. The landscape approach is most suitable for large forested areas, 

especially with numerous records of large forest owls.’  

Species-specific objectives are also provided in recovery plans. While there is 

substantial variation between recovery plans, they frequently use broad terms like 

‘improve the conservation status’ and ‘maximise the opportunity for viability of this 

species in the wild in New South Wales’ (DEC NSW 2006). Under the overarching 

objective in recovery plans are some sub-objectives which can provide greater 

guidance for management, although they also tend to be broadly defined (Box 2.5). 

Box 2.4. Biodiversity targets outlined in the NSW State Plan (NSW Government 2010) 

Biodiversity targets: 

 by 2015 there is an increase in native vegetation extent and an improvement in native 
vegetation condition 

 by 2015 there is an increase in the number of sustainable populations of a range of native 
fauna species 

 by 2015 there is an increase in the recovery of threatened species, populations and 
ecological communities 

 by 2015 there is a reduction in the impact of invasive species. 
 
Strategies for achieving the biodiversity targets relate to stopping the ‘loss of native plants and 
animals’ by: 

 Building and managing a comprehensive, adequate and representative reserve system 
which includes both terrestrial and marine parks to protect the state’s unique biodiversity 
from current and future pressures. 

 Promoting voluntary conservation on private land and linking areas of prime habitat with 
corridors to mitigate the impacts of climate change. 

 Targeting resources to manage priority weeds and pests in key locations through a NSW 
Invasive Species Plan. 
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Actions and performance criteria are associated with these sub-objectives which 

provide further management guidance and help clarify the overarching objective.  

 

2.2.3.  Delivery 

There are numerous Acts, agreements, codes, licences and other documents that all 

assist in outlining management of forests in NSW. Some of these apply only to 

particular regions of the state (e.g. RFAs), while others are more general. There are 

codes of practice for harvesting on private land in NSW. On Crown land management 

prescriptions are delivered via integrated forestry operations approvals (IFOAs) and 

harvesting licences. The management prescriptions in NSW are among the most 

prescriptive of all the states. In terms of threatened species management, NSW is 

moving away from the use of species-specific recovery plans and trying to use a more 

integrated and coordinated approach through use of the threatened species priorities 

action statement. 

Forest agreements 

There are four regional forest agreements in NSW; The Eden RFA (1999), the Upper 

and Lower North-East NSWs RFA (2000) and the Southern NSW RFA (2001). While 

a regional assessment was undertaken in the Brigalow and Nandewar regions of the 

Box 2.5. An example of the objectives and sub-objectives as provided in a oala (Phascolarctos 
cinereus) Recovery Plan (DECC NSW 2008b).  

 
The overall objective of this recovery plan is to reverse the decline of the koala in New South 
Wales, to ensure adequate protection, management and restoration of koala habitat, and to 
maintain healthy breeding populations of koalas throughout their current range. 
 
Objective 1: To conserve koalas in their existing habitat 

 identify and conserve habitat important for koala conservation 

 assess the impact of habitat loss and fragmentation on koala populations 

 integrate koala habitat conservation into local and state government planning processes 

 develop appropriate road risk management in koala habitat 

 implement strategies which minimise the impacts of dogs on koala populations 

 develop and implement strategies to reduce the impact of fires on koala populations. 
Objective 2: To rehabilitate and restore koala habitat and populations 

 revegetate and rehabilitate selected sites 

 make appropriate use of translocation. 
Objective 3: To develop a better understanding of the conservation biology of koalas. 
Objective 4: To ensure that the community has access to factual information about the 
distribution, conservation and management of koalas at a national, state and local scale 

 prepare and distribute educational material and involve the community in koala 
conservation 

 understand the cultural significance of koalas. 
Objective 5: To manage captive, sick or injured koalas and orphaned wild koalas to ensure 
consistent and high standards of care. 
Objective 6: To manage overbrowsing to prevent both koala starvation and ecosystem damage in 
discrete patches of habitat. 
Objective 7: To coordinate, promote the implementation, and monitor the effectiveness of the 
NSW Koala Recovery Plan across NSW. 



 RFA priority species project – background document 1:  

 National and internation landscape management of biodiversity 

Page 28 of 123 

FPA scientific report 10   2011/204114 

state's central west, a RFA was never signed for the area although it is under a 

Community Conservation Agreement. A review of the RFAs has commenced. Native 

forestry activities in RFA areas are exempt from the EPBC Act and certain NSW 

planning controls. 

Areas covered by the RFAs are also covered by four state-level forest agreements that 

were signed between the NSW government and major industry stakeholders. These 

forest agreements set out the principles and strategic framework for the co-operative 

management of forests by DECCW and Forests NSW. The intention was that the 

forest agreements were a means by which NSW could implement the obligations and 

undertakings arising from the RFAs. The agreements are for 20 years and there is 

annual reporting on their implementation.  

 

 

 

Box 2.6. An example of objectives and expected outcomes as taken from the Macquarie ESFM 
plan (Forests NSW 2008). 

Forests NSW will identify, manage and contribute towards maintaining the full suite of natural 
heritage values that forests can provide across the landscape within Macquarie Region for current 
and future generations.  
Forests NSW will: 

 implement a protected area strategy that recognises international, national state and 
regional conventions; 

 ensure native and planted forest activities and use are conducted in such a manner as to 
maintain habitat diversity across the landscape, safeguard ecological processes and 
complement the management of other forested lands within the region. 

 
Forests NSW will contribute to nature conservation in State forests within Macquarie Region 
through the protection and active management of dedicated and informal reserves and protection 
of other values and areas by prescription and adaptive management processes. 
Forests NSW will: 

 implement the Forest Management Zoning System 

 implement working plans for all flora reserves 

 implement adaptive management systems at ecosystem/landscape scale. 
 
OUTCOMES 

 native forest ecosystems maintained  

 fragmentation of ecosystems by non-forest uses minimised  

 forest dwelling species of the region identified and contribution thus made to the 
maintenance of viable regional native flora and fauna populations  

 endangered species at risk from forestry operations identified and adaptive management 
applied  

 endangered ecological communities identified and protected  

 ecosystems and high conservation value old-growth in the CAR reserve system on State 
forest protected from inappropriate planned disturbance  

 forest management zoning applied across Macquarie Region to secure areas identified 
for special management  

 essential components of endangered species habitat protected by adaptive management 
principles. 
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Code of practice 

The Native Vegetation Act 2003 requires private native forestry to be conducted in 

accordance with a private forestry code of practice, which was released in 2007. The 

code is in four parts for different regions of the state: northern NSW, southern NSW, 

river red gum forests and cypress and western hardwoods. The code is relatively 

prescriptive compared to other states. On crown land, integrated forestry operations 

approvals and harvesting licenses perform a similar function to a code of practice. 

Integrated forestry operations approvals 

State forest and Crown land under forest agreements require integrated forestry 

operations approvals (IFOAs) for future forestry operations. IFOAs set out the terms 

and conditions under which logging may occur, describes the forestry operations and 

area to which it applies. IFOAs integrate the regulatory regimes for environmental 

planning and assessment, for the protection of the environment and for threatened 

species conservation.  

Licenses 

In New South Wales licences to harvest are obtained by particular districts, or usually 

for particular compartments. One of the roles of the licences is to clarify and balance 

the requirements of the different Acts and legislation and provide greater detail on 

how and where harvesting can occur. This includes setting out measures for managing 

habitat elements that are expected to help protect the majority of species, as well as 

providing some prescriptions for particular species. As part of the licence Forests 

NSW are required to conduct operational and pre-logging and pre-roading surveys for 

species requiring special prescriptions. Management practices that target select 

species generally involve retaining significant habitat features around known 

occurrences of the species. Under an appropriate licence, harvesting can occur in the 

vicinity of a threatened species, even if the practice may harm individual animals.  

There is some feeling in the industry that some of the management requirements are 

so prescriptive that the original intent of the prescription may have been lost. The 

industry is interested in moving towards more outcome-based management, but the 

current lack of clear targets and objectives is one of the factors that prevents this from 

occurring. 

Species management plans 

A species management plan is an attempt to facilitate a more landscape-scale 

approach to species management. This is generally done by modelling the distribution 

and habitat requirements of a particular species and identifying areas as high, medium 

or low quality habitat. Species management plans are a way for the industry to work 

within the confines of the RFA and licence. However, data on species occurrence and 

the disturbance history of an area is generally inadequate and so species management 

plans have only been produced for small number of species. Species management 

plans are reviewed every 10 years. 

Species recovery plans 

Recovery plans set out conservation requirements and recovery actions for particular 

threatened species, and outline the people and organisations responsible for 
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implementing these actions. Previously, the TSC Act required the preparation of a 

recovery plan for each threatened species, population or ecological community and a 

threat abatement plan for each listed key threatening process. However, as the number 

of threatened species listed under the Act grew, this approach became increasingly 

unworkable. Less than 50 species recovery plans have been signed off, with more in 

draft form. Consequently NSW is moving away from using recovery plans and are 

now using the threatened species priorities action statement. 

Threatened species priorities action statement 

In 2004, the NSW government reformed the TSC Act to try and streamline processes 

and better integrate threatened species. The reformed Act required the development 

and adoption of a threatened species priorities action statement (PAS). The PAS, 

released in 2007, outlines broad recovery and threat abatement strategies to be 

adopted for each threatened species or key threatening process, lists relative priorities 

and actions and performance indicators. Thirty-four broad recovery and threat 

abatement strategies are currently identified. Under each strategy, one or several 

actions are listed. For a particular species, one of the recovery actions may be to 

develop a detailed recovery plan, but this is not always required. The species outlined 

to be most suitable for a recovery plan are iconic species, those with complex 

conservation issues and those where a coordinated management response is required 

between multiple stakeholders. Given the overarching design of PAS, the recovery 

strategies outlined are necessarily extremely broad, including ‘Assess threats and 

determine recovery strategies’, ‘Develop and implement protocols and guidelines’ and 

‘Habitat protection’. The actions proposed can also be necessarily broad. This means 

that the PAS approach provides some direction for management, but does not give 

details on how this should be done or when an action is considered successful.  

The PAS strategy is delivered via an on-line interactive tool that is available to the 

public. A threatened species or threatening process can be selected, and the strategies 

believed to be most important for ameliorating the situation are listed, with each 

strategy categorised as high, medium or low priority. The assignment of action 

priorities was done by DECCW staff in consultation with experts from outside the 

organisation. A process for prioritising species and identifying actions to be 

implemented over the next three years has also been developed in a workshop that 

involved DECCW staff. The actions considered highest priority were those that had 

multi-species benefits, assist the recovery of the most threatened species, were already 

underway and had high community support. 

The PAS will be reviewed every three years with input from a number of different 

agencies, government departments and the public. Although broad strategies for 

monitoring the PAS approach are outlined (by assessing implementation and the 

change in the distribution or threat status of species), there has been no formal 

assessment of how effective the new PAS approach is. It is stated in the PAS 

document that ‘where practical, DECCW intends to complete a minimum of 80% of 

the actions it has selected for implementation. It may not be possible to monitor all 

actions to completion, as some actions will continue until the threat affecting the 

species has been eliminated. This may take longer than the three year review period of 

the PAS.’  
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Native Vegetation Assessment Tools  

The Native Vegetation Assessment Tools (NVATs) in NSW are computer-based 

decision-support programs that were designed to assist with land management 

decisions, such as land clearance applications. NVATs use GIS techniques to 

determine what impact different land management activities (e.g. clearing or 

conservation) will have on salinity, water quality, biodiversity (including threatened 

species) and soils. BioMetric is the biodiversity module in the NVAT. It assesses 

losses of biodiversity from proposed clearing, gains in biodiversity from proposed 

offsets and gains in biodiversity from management actions proposed for incentives. 

BioMetric can assess at the scale of the patch, paddock or property. 

 

2.2.4.  Strategies 

As per the other states, NSW has an array of formal and informal reserves as well as 

within-coupe measures that contribute to the maintenance of biodiversity, including 

protection of vegetation along drainage lines in State forest and over-ridge corridors. 

There is some, but limited spatial and temporal dispersion of coupes. In addition to 

these general measures, there is an array of management prescriptions that target 

select species. The majority of prescriptions involve excluding harvesting around 

areas where threatened species are found. The implementation of the species-specific 

prescriptions is currently heavily dependent on species records, or detection of species 

during the obligatory pre-harvest surveys. It is anticipated that the dependence on pre-

harvest surveys will decrease in the future as the results of a broad-scale monitoring 

program facilitate a more landscape-scale approach. One of the main motivators for 

this change is to report on the effect of forestry operations on biodiversity, and to 

Box 2.7. An example of the information provided by the priorities action statement for a key 
threatening process, the loss of hollow-bearing trees. 

 
A total of six threat abatement strategies have been identified to help tackle this key threatening 
process (loss of hollow-bearing trees).  
 
1. Community and land-holder liaison/ awareness and/or education:  

 encourage community adoption of hollow boxes. Low priority   
2. Develop and implement protocols and guidelines: 

 adopt appropriate policies for recruitment tree ratios with a stipulated minimum 
retention density in areas of forestry operations.  High priority     

3. Establish management agreements with public authorities CMAs and land 
managers/owners: 

 work with CMAs to prioritise protection of hollow bearing trees when doing incentive 
PVP's and management agreements.  Medium  priority   

4. Habitat management: feral control : 

 control of feral species that utilise hollows, particularly the introduced Honeybee. 
Medium  priority   

5. Threat abatement strategy: Measure response to control : 

 review effectiveness of PVP biodiversity tools and private native forestry code of 
practice in the protection of hollow bearing trees.  Medium priority   

6. Review and amend or adopt existing legislation and policies:  

 establish appropriate recruitment tree ratios as part of the private native code of 
practice under the Native Vegetation Act 2003.  High priority   
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allow the industry to stop responding to individuals and start responding to species 

and populations as per the legislative requirements.  

Reserves 

The reserve system in NSW comprises approximately 7% of the total land area 

(www.australianforests.org.au) and 19% of the forest estate (Montreal Process 

Implementation Group for Australia 2008). Amendments to the CAR reserve system 

as a result of the RFA were determined by round-table discussion between 

conservation groups, industry and government. The JANIS criteria were used in 

reserve selection, as were the habitat requirements of certain priority species. Species 

needing precedence in reserve selection were ranked, based on workshops of species 

ecology. However, the species used in the selection of the CAR reserves (e.g. koalas, 

owls, yellow-bellied gliders, quolls etc.) were not necessarily the highest ranked 

species, with some being included due to social and political pressure. Some areas of 

important habitat were not included in the reserve network because they were under 

private ownership and there was no capacity to buy the land.  

Maintenance of the forest estate 

Land clearance rates in NSW, both legal and illegal, have historically been very high 

(The Audit Office of NSW 2006). The Native Vegetation Act 2003 was established to 

end broadscale land clearing in NSW, and was put into effect in 2005. Land clearing 

in NSW now requires approval unless it is one of the circumstances that are exempt 

(e.g. clearing for a single dwelling, for routine agricultural purposes, of young 

regrowth). An application for approval requires the development of a property 

vegetation plan, which are developed using the Native Vegetation Assessment Tools. 

These applications are assessed by a Catchment Management Authority. To be 

approved, these proposals must have neutral or better impact on native vegetation and 

endangered species. The Native Vegetation Assistance Package was established to 

help farmers who experience financial hardship as a result of the land clearing 

legislation (Squelch 2007). The new legislation and processes have been successful in 

slowing broadscale land clearance in NSW, although land clearance still occurs. 

Zoning 

A zoning system was established in NSW State forests to try and manage the multiple 

requirements across the forest estate. The authority required to change the zone of an 

area increases with the zone rating. The zones are: 

 Zone 1 Special protection: these areas are managed to maximise protection of 

very high natural and cultural conservation values and are established to 

complement the CAR reserve system. There are very few areas designated as 

Zone 1 as many of these areas went into the conservation reserve system as 

part of the RFA outcomes.  

 Zone 2 Special management: these areas are designated for specific 

management and protection of natural and cultural conservation values where 

it is not possible or practicable to include them in Zone 1.  

 Zone 3a Harvesting exclusions: these areas are managed for conservation of 

identified values and/or forest ecosystems and their natural processes, whilst 

also facilitating other management and production activities (e.g. grazing, 

http://www.australianforests.org.au/
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residency). Harvesting is generally not allowed in these areas. The allocation 

of an area to this zone is generally dictated by fauna.  

 Zone 3b Special prescriptions: special prescriptions apply in these areas. 

Harvesting is allowed, but under restrictions designed to minimise the impact 

on the values the area is zoned to protect.  

 Zone 4 General management: These areas of native forest are managed 

primarily for timber production, although standard conservation prescriptions 

still apply. 

The allocation of different zones was based on the JANIS criteria, the occurrence of 

threatened species and communities, and ecological principles. To increase 

heterogeneity, attempts were made to select larger isolated areas distributed 

throughout the state to be managed for conservation.  

The zoning allocation can be contested by industry when large areas are placed in 

high conservation zone categories. For example, it is stated in the Eden forest licence 

that ‘where the application of these conditions results in twenty percent or more of the 

area of net logging area of a compartment being made unavailable because of 

exclusion zones, SFNSW may request that NPWS review the conditions applying to 

that compartment’.  

Excluded areas 

In the IFOA licence a ‘landscape approach’ is identified which aims to provide habitat 

for owls. The approach applies to extensively forested areas of State forest (planning 

areas are to be between 5000 and 15 000 ha) in which there have been numerous owl 

sightings. The licence specifies that a minimum of 25% of the planning area must be 

retained in exclusion zones containing suitable habitat. While reserves can be used to 

meet the requirements of exclusion zones in some circumstances, at least 15% of the 

retained area must be outside statutory reserves. In previously logged forest the 

amount of suitable habitat to be retained can vary according to the intensity of logging 

and resulting habitat quality. However, this approach has not been implemented in the 

12 years the IFOA has been applied (R Kavanagh, pers. comm.). 

Targeted prescriptions for select species 

Prescriptions that target a particular species form a main component of biodiversity 

management in NSW. The primary strategy used to manage threatened species is to 

survey areas containing suitable habitat and to establish an exclusion zone around any 

record or sighting. It is known that some species or individuals will be missed using 

this survey-based approach, but management is focused on species sightings due to 

the limited information on the ecology of most species. When sufficient species 

records are available, species distribution and habitat requirements may be modelled 

and species management plans developed, but this is rarely done. The size of the area 

to be retained around species records is determined by data when available, and best 

guesses of the species ecological requirements when not. When there is uncertainty 

about the ecological requirements, it is intended that the persistence of species in the 

impacted areas is monitored over five years to determine the impact of harvesting.  
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Silviculture 

Many silvicultural practices result in trees being retained after harvest. The rate of 

retention is variable depending on stand quality, but is generally higher on crown land 

than private land.  

Role of science 

Some targeted research has been done to help improve the management of forests, 

particularly for charismatic fauna species (Kavanagh and Stanton 2005, Kavanagh et 

al. 2007, e.g. Wintle et al. 2005). The science is frequently targeted to those species 

that cost the industry the most (e.g. nocturnal species). Scientific principles and 

ecological theory are used in the development of forest management strategies, but 

species retention levels and thresholds are generally developed through discussion.  

2.2.5.  Limitations 

The main factors perceived by the people interviewed to limit landscape-level 

management in NSW are a lack of will by government and industry, funding to some 

extent and government process. The licensing system also limits the approach taken to 

landscape level management, with compartment-level licences generally applying 

prescriptions at a small spatial scale. On private land, the capacity to manage new 

threatened species has historically been limited, and fauna surveys are not required. 

2.3.  Queensland 

2.3.1.  Context 

Queensland is divided into 13 bioregions based on broad landscape patterns that 

reflect the major underlying geology, climate patterns and broad groupings of plants 

and animals. About 80% of Queensland’s forests are publicly owned, with around 

13.6% of public forests being currently used for the commercial production of forest 

products (www.AustralianForests.org.au). A substantial amount of Crown land is 

under leasing arrangements to private land managers. There are four forest 

management areas in Queensland based on broad vegetation type: south, south-east, 

west and north.  

The custodian of crown land in Queensland is the Department of Environment and 

Resource Management (DERM). DERM is responsible for establishing codes of 

practice and managing harvesting activities. The Queensland Parks and Wildlife 

Service (QPWS) within DERM manage State forests. The Vegetation Management 

Advisory Committee provides advice to the Minister on native vegetation 

management in Queensland. 

In terms of legislation, the Nature Conservation Act 1992 deals largely with protected 

area management. The Forestry Act 1959 deals with the management of State forests 

and the use of forest products on other crown lands. The Environmental Protection 

Act 1994 aims to protect the environment while allowing for development in a way 

that maintains ecological processes. The Sustainable Planning Act 2009 has the 

objective of achieving ecological sustainability by ‘managing the process by which 
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development takes place’ and ‘managing the effects of development on the 

environment’. The Lands Act 1994 provided a working framework for assessing 

applications to clear native vegetation on leasehold land. The Vegetation Management 

Act 1999 (VM Act) regulates the clearing of native vegetation on Crown, leasehold 

and freehold land.  

Although a Comprehensive Regional Assessment was done in south-east Queensland, 

no regional forest agreement (RFA) was ever signed. However, the South East 

Queensland Forests Agreement 1999 (SEQFA) has a comparable role to the RFA in 

other states. As a result of the SEQFA, 425 000 ha of Crown land were placed in 

reserves. In the remaining area of Crown native hardwood forest in the region, one 

harvesting event can occur before 31 December 2024 (McAlpine et al. 2007). The 

main form of harvesting in Queensland has been low intensity selective harvesting 

about every 25 years, although there is some variation in management between 

regions. Native forest harvesting on crown land is being phased out in Queensland 

with future wood supply to be principally met from timber plantations and private 

native forests. A similar approach to the SEQFA is well advanced for state-owned 

native forests outside south-east Queensland, known as the Statewide Forests Process 

(SFP).  
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2.3.2.  Objectives 

Overarching objectives 

As per the other states, there are numerous documents that pertain to landscape-scale 

management of biodiversity and the broad objectives often provide minimal practical 

guidance for land managers. For example, the VM Act allows clearing in a way that 

‘prevents the loss of biodiversity’ and ‘maintains ecological processes’. The 

Queensland Government is in the process of developing a broad biodiversity strategy 

which will provide additional high-level objectives (Box 2.8) and identify potential 

threatening processes (Department of Environment and Resource Management 2010).  

The management objective for native State forests in Queensland is slightly different 

to that of other states, with the Queensland Government implementing phase out 

arrangements for native hardwood forest harvesting, with a decision still pending in 

regard to cypress forests.  

Box 2.8. Objectives and targets outlined in Queensland’s draft Biodiversity Strategy 
(Department of Environment and Resource Management 2010) 

The primary goals are: 

 reverse the decline in biodiversity 

 increase the resilience of species, ecosystems and ecological processes. 

The primary objectives to achieve these goals are: 

 building protected areas 

 conserving species 

 managing extent, condition and connectivity. 

Supporting objectives are: 

 building knowledge 

 managing responsively 

 valuing biodiversity. 

Selected targets 

 The total area of Queensland in the protected area estate will be 20 million hectares of 
which 7 million hectares is in tenures other than national parks. 

 By 2020 all protected areas in Queensland are managed in accordance with minimum 
standards which equal or better the best international practice. 

 Recover or reduce further declines for at least 10 priority species.  

 Establish a minimum of three viable populations for at least five of Queensland’s iconic 
species with population levels considered to be ‘at risk’. 

 Prevent the decline of common species with no additional species being classified as 
threatened. 

 Ensure there is a net increase in the health of degraded ecosystems and habitat as 
measured against 2010 levels. 

 70 per cent of eligible rural leases have been renewed with biodiversity values protected 
through suitable Land Management Agreement conditions or transfer to the protected 
area estate. 

 Connectivity and ecological condition of currently degraded corridors has improved in 
five corridors of local regional or state scale corridors identified as significant for climate 
changes adaptation and biodiversity recovery. 
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Targeted objectives 

Some objectives developed for particular species are outlined in recovery plans (Box 

2.9). The sub-objectives, actions and performance criteria associated with these 

objectives can help direct management, although broad terminology is common. 

 

2.3.3.  Delivery 

Biodiversity strategy 

The Queensland Government is currently developing a biodiversity strategy to try and 

provide a holistic approach to managing, coordinating, and integrating the state’s 

efforts to sustain Queensland’s biodiversity (Department of Environment and 

Resource Management 2010). The strategy aims to tie together various environmental 

initiatives including increasing the protected area estate, establishing networks of 

conservation corridors, and improving management of rural leasehold land through 

the Delbessie Agreement (Department of Environment and Resource Management 

2007). The Delbessie Agreement is a framework of legislation, policies and guidelines 

supporting the use of rural leasehold land for agribusiness, including a statutory duty 

of care.  

Forest agreement 

No RFA has been signed in Queensland. However, the South East Queensland Forests 

Agreement 1999 (SEQFA) was signed by the Queensland Timber Board (now Timber 

Queensland Limited), conservation groups and the Queensland Government. One of 

the main results of the SEQFA is the on-going transfer of most available native 

hardwood State forests into the protected area estate that is unavailable for harvesting. 

Some areas were transferred into reserves quickly, while others may be harvested 

once before the end of 2024. These once-off logging areas (located primarily in dry 

Box 2.9. An example of objectives as provided in the Mahogany Glider (Petaurus gracilis) 
Recovery Plan (Parsons and Latch 2007) 

The overall aim of this plan is to improve the conservation status of the mahogany glider through 
habitat protection and recovery, reduced threats and public involvement. 

The overall objective is: 

to secure and improve the conservation status of the mahogany glider through an 
integrated program of habitat protection and improvement, threat abatement and public 
awareness and involvement. 

Sub-objectives are: 

 identify and prioritise areas of mahogany glider habitat for protection, management and 
recovery 

 improve mahogany glider habitat by managing grazing, fire and weeds 

 respond to and manage problems with easement corridors, barbed-wire fences and 
injured gliders 

 monitor mahogany glider populations and their habitat 

 improve understanding of mahogany glider ecology and threats to its survival 

 ensure recovery plan is operating with high levels of community participation. 
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forest) are available for more intensive timber harvesting as part of the agreement 

(McAlpine et al. 2007). Synonymous with this increase in reservation was a 20% 

reduction in timber allocation along with the provision of 25 year wood supply 

agreements ending 31 December 2024. As a result of the process, wood supplies are 

expected to increasingly come from plantations and private lands.   

A similar approach to the SEQFA has been initiated for state-owned native forests 

outside south-east Queensland. This is known as the Statewide Forests Process (SFP). 

Outcomes to date from the SFP are broadly similar to the SEQFA for the western 

hardwoods region, the Rockhampton, Mackay and Proserpine areas and north 

Queensland’s ecotone forests. In the western hardwoods region the government 

arranged to buy-back some hardwood sawlog allocations from a number of 

sawmillers. Attention under the SFP has now been turned to the cypress forests of 

southern and central Queensland.  

Code of practice 

There are two codes of forest practice in Queensland, one for public land and one for 

private land. The codes are focussed on an operation level. The private code was 

produced in 2005, while the state code has been around for a lot longer in various 

forms. The private code is a self-assessable code that is performance-based and 

provides some defined ‘required practices’. The VM Act requires compliance with a 

specified code to undertake a forest practice (including harvesting) on freehold land. 

Species recovery plans 

One of the ways in which threatened species management is delivered is through 

recovery plans. Recovery plans can be done for single species, multiple species or 

communities. Species profiles are developed by the QPWS and management 

prescriptions are developed by the QPWS and other parts of DERM. The industry is 

not involved in the development of management prescriptions.  

The application of particular management is largely dictated by species presence 

records. A database of species records is maintained by DERM. The records have 

been collated from species lists and wildlife records acquired through a range of 

sources including specimen collections, research and monitoring programs, inventory 

programs including extension activities, literature records, wildlife permit returns and 

community wildlife recording programs. Prior to harvesting this database is used to 

generate a list of potential threatened species, and relevant management prescriptions 

are applied for any species recorded in the area of interest. No specific surveys are 

undertaken during harvest planning.  

A review and prioritisation of threatened species management in Queensland, known 

as ‘Back on Track’, was recently conducted in Queensland 

(http://www.derm.qld.gov.au). While historically resources have gone to charismatic 

species, the Back on Track process aimed to get away from a single-species approach 

and deliver a more objective prioritisation of threatened species. This prioritisation 

process involved a rapid assessment, scoring species according to their threat status 

and conservation value, knowledge of threats and capacity to manage them. 

Weighting for these categories was an iterative process involving round-table 

discussions by DERM employees. Much of the information used in the assessments 

was obtained from scientists and members of the public who had a good level of 
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knowledge about particular species. More than 4000 species have been assessed and a 

priority species list has been produced. Threats shared between different species have 

been identified and actions to those particular threats are being developed (both major 

and minor threats). People are also being employed to implement the actions. A 

publicly accessible web-based Recovery Actions Database (RAD) is being established 

as part of the Back on Track process. This database (RAD) will allow for the 

collection, management and dissemination of information on Queensland species at 

local, regional and State-wide levels.  

2.3.4.  Strategies 

We received some indication that many of the strategies used to manage biodiversity 

were developed primarily through negotiation rather than through science (e.g. 

McAlpine et al. 2007). While the industry was consulted in the development of 

management prescriptions, they had minimal involvement.  

Reserves 

The SEQFA resulted in a large increase in reserved land unavailable for harvest. 

Attempts were made to use ecological principles to focus reserve selection, but in 

reality the areas identified for reservation were chosen by a mixture of science and 

politics. The end result will be that most native State forest will in time be transferred 

to the protected area estate. Areas transferred rapidly into reserves were primarily 

rainforest and wet eucalypt forest. Areas of dry eucalypt forest, which are poorly 

represented in the reserve system, are largely available for one more harvest before 

they are placed in reserve by 2024 (McAlpine et al. 2007). 

Currently less than 5% of Queensland is in formal reserves. This is due to increase to 

7.5% by 2020 by transferring State forest to national park and by acquiring more 

leasehold and freehold land (Department of Environment and Resource Management 

2010). A review of leasehold land has been conducted and the renewal of leases is 

dependent on how well the lessees are managing the land (Department of 

Environment and Resource Management 2007). In order to facilitate the acquisition of 

additional land for reservation, a non-profit supplier of environmental and carbon 

offsets was established (Ecofund). 

Maintenance of the forest estate 

Until 1999 a permit was not required to clear freehold land in Queensland and land 

clearance levels were high, although there was legislative protection for rare and 

threatened plant and animal species. Given that freehold landowners were free to clear 

the land, there was no code of practice for forestry. The VM Act was originally passed 

to protect threatened ecosystems and it has helped slow land clearance, but a lack of 

financial assistance to compensate landholders meant only limited protection was 

achieved (McAlpine et al. 2002). In 2006 the Queensland Government committed to 

ending broadscale clearing of remnant vegetation. Land clearance rates have dropped 

but clearing is still occurring. Clearing for a native forest practice can occur on 

freehold and indigenous land if clearing complies with the code of practice and 

DERM is notified. Clearing of remnant vegetation can occur in many areas if done 

under a permit. In 2009 the vegetation management laws were extended to protect 
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high-value regrowth vegetation. No permit is required to clear regulated regrowth but 

landholders must notify DERM and comply with the Regrowth Vegetation Code.  

Biodiversity planning assessments 

Biodiversity planning assessments (BPAs) are objective assessments of the 

biodiversity significance of a particular bioregion. BPAs are produced from data 

queries using an array of information including the presence of threatened ecosystems 

or taxa, large tracts of habitat in good condition, buffers to wetlands and other types of 

habitat important for the maintenance of biodiversity or ecological processes. 

Processes such as dryland salinity and soil erosion potential are not dealt with 

explicitly. Assessments can be done at the state, regional and local scales and are 

compiled and integrated for mapping.  

Coupe dispersion 

The Forest Products unit of DERM has the capacity to determine the spatial 

distribution of harvesting areas through its planning processes. Coupe dispersion 

seems to occur to some, but only a limited extent due to logistical considerations.  

Targeted prescriptions for select species 

Application of particular prescriptions is largely dictated by species presence records, 

but no formal fauna surveys are conducted. Management prescriptions that target 

select species often involve the implementation of a reserve. Other prescriptions may 

include retaining particular habitat features (e.g. feed trees and nest trees) and 

adjusting basal area retention (e.g. for yellow-bellied gliders, Petaurus australis).  

Role of science 

As per most states, science was used where available in the development of 

management prescriptions, but frequently educated guesses were used and other 

factors impacted the final outcome. The development of the habitat tree prescriptions 

however were among the most transparent and science-based habitat tree prescriptions 

in Australia (Lamb et al. 1998).   

2.3.5.  Limitations 

A significant proportion of forested land in Queensland is privately owned or 

managed, which presents challenges for effective landscape-scale management. Other 

industries, such as agriculture and mining, also have a significant impact on 

landscape-scale management of forest biodiversity. 

Private land 

The application of landscape-scale management on private lands in Queensland is 

minimal to non-existent. Under the VM Act landowners are required to register their 

forest practice. We received information that an audit of these practices is underway. 

Although all landowners are legally required to apply threatened species management 

prescriptions, it is the responsibility of the landowner to read the legislation to 

determine this. Attempts are being made to increase information dissemination, which 

includes encouraging councils to give out information (e.g. maps) for free rather than 

having to pay for it.  
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Harvesting is often more intensive on private than public land. The implementation of 

management actions on private land is in the early stages of being monitored. Private 

landowners can undertake forestry on remnant vegetation under the VM Act but they 

need to follow the relevant code of practice and restore the area to similar species and 

conditions. Some local councils have additional prescriptions pertaining to forest 

harvesting, plantation establishment in particular. Due to inconsistencies between 

councils, the Queensland Government intends to adopt an approach that recognises 

timber plantations as a legitimate form of agricultural crop for general land-use 

planning purposes.  

2.4.  Western Australia 

2.4.1.  Context 

About 9% of Western Australia is forested. Tall forests (areas in which timber 

extraction occurs) are located only in the south-west corner of the state and comprise 

only 10% of the forested land (http://www.australianforests.org.au). The South West 

of Western Australia has been identified as one of 25 global biodiversity ‘hotspots’ 

due to the high number of endemic plant and animal species in the region. Despite 

this, the diversity of forest types used for timber production and the number of 

threatened forest-dependent species is lower than for most other mainland states of 

Australia. The majority of the forested land managed for timber production is publicly 

owned.  

In the past the Department of Conservation and Land Management (CALM) was both 

the regulator of forest use and the body responsible for logging public forests. The 

Forest Products Act 2000 and Conservation and Land Management Amendment Act 

2000 changed this and created a government trading corporation, the Forest Products 

Commission, to manage the commercial forestry functions. The Department of 

Environment and Conservation (DEC) is the government department now responsible 

for writing policies, management guidelines and three year plans. The Conservation 

Commission is a statutory corporation of 12 nominated public representatives that 

provide an external review of management documents and provide independent 

advice to the Minister for the Environment.  

An RFA was signed in Western Australia in 1999. There was some public 

dissatisfaction regarding the RFA process. The Forest Management Plan (FMP) was 

established to further improve forest management, placing all remaining old-growth 

forest in reserve. The FMP has a fixed lifespan (10 years) and minimal legislative 

backing so a relatively low enforcement capacity compared to equivalent documents 

in other states. Harvesting quotas were reviewed at the time when the forest 

management strategies were reviewed. Consequently, the industry does not seem to be 

under the same degree of pressure to meet wood targets as is experienced in many 

other Australian states.  

http://www.australianforests.org.au/
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2.4.2.  Objectives 

Overarching objectives 

While not declared as such, the following statement made in the Forest Management 

Plan can be interpreted as an overarching objective for biodiversity management.  

‘The conservation of biodiversity is a driving factor in shaping the proposals 

in the plan. To conserve biodiversity requires maintenance of a diversity of 

habitats and ecological processes at various spatial scales from entire forested 

landscapes to specific localised habitats. It also includes sustaining 

populations and maintaining their genetic diversity.’ (Conservation 

Commission of Western Australia 2004) 

What are referred to as objectives in the FMP are generally broad statements such as 

‘conserve biodiversity and ecological integrity’, with an indication of the approach 

being taken to achieve this (e.g. implement reserves). These objectives are largely 

focussed around structural goals and not necessarily broader objectives such as those 

found in RFAs (Box 2.10). The objectives have associated actions that are expected to 

help achieve these objectives. While the wording of these objectives is variable, in 

terms of how specific and measurable they are, the structure of the document makes 

the link between intent and action explicit. There is no legal obligation for the Forest 

Product Commission to meet the objectives of the FMP, only that they act in 

accordance with the stated actions. 

‘By way of preamble to the Actions proposed by the plan, the plan identifies 

the objectives which reflect the Conservation Commission’s purpose in 

proposing the Actions. These statements of objective are not intended to 

impose any legal obligation on, or prescribe any action to be taken by, either 

the Department or the Forest Products Commission. The Department and the 

Forest Products Commission will act in accordance with the plan by 

undertaking the Actions proposed’ (Conservation Commission of Western 

Australia 2004). 

Targeted objectives 

Prescriptions for select species are primarily delivered in recovery plans. The 

recovery objectives provided in some of these documents are more like management 

objectives, stating what needs to be done without specifying the intent of the actions 

(e.g. 'determine the current wild distribution', Start et al. 1995). Others provide greater 

indication of the intent (see Box 2.11). Actions and progress criteria are associated 

with each ‘objective’ to help guide and assess management. 
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Objective development 

DEC writes a forest management plan by having a round-table discussion with 

industry and stakeholders. There is generally one person responsible for driving the 

process and consulting with the larger group. Science is used whenever possible in the 

development of these objectives and actions (e.g. selecting areas for reservation), but 

Box 2.11. An example of objectives and progress criteria as delivered in the Chuditch (Dasyurus 
geoffroii) Recovery Plan (Orell and Morris 1994). 

The objective of this Recovery Plan is to achieve downlisting of chuditch status from endangered 
to vulnerable within 10 years by: 

 ensuring that the species persists within its present range and; 

 increasing population numbers by expansion into former range. 

The criteria for successfully achieving this objective will be: 

 that average daily trap success rates for chuditch at selected monitoring sites in the 
Jarrah forest, using standard trapping techniques, remain at or increase above 1% 

 the maintenance of a population in at least one semi-arid monitoring site where 
population densities do not fall below initial estimates using standard trapping 
techniques (a minimum trap success rate will be determined after further research) 

 the establishment of at least one self-sustaining population outside the present chuditch 
distribution. The translocation site will be chosen following research into distribution and 
habitat requirements in the semi-arid zone. This research will provide potential 
population densities which will be used as additional criteria for the successful 
establishment of a self-sustaining population at this location. 

It is unlikely that the chuditch will be removed from national and state threatened fauna lists 
within the time frame of the recovery plan. Chuditch will probably require indefinite management 
after 10 years. 

Box 2.10. Examples of objectives as delivered by the Forest Management Plan (Conservation 
Commission of Western Australia 2004). 

 The plan proposes the following Actions at the whole of forest scale for the purpose of 
seeking to conserve biodiversity and seeking to conserve self-sustaining populations of native 
species and communities, and at the landscape scale for the purpose of seeking to allow for 
the recovery of biodiversity between one timber rotation and the next: 

 The plan proposes the following actions at the whole of forest scale for the purpose of 
seeking to conserve biodiversity and ecological integrity in all native forest ecosystems 
through the establishment and management of a system of reserves that is comprehensive, 
adequate and representative: 

 The plan proposes the following Actions at the landscape scale for the purpose of seeking to 
conserve biodiversity through a diverse representation and distribution of forest structures 
and understorey seral stages through time: 

 The plan proposes the following Actions at the landscape scale for the purpose of seeking to 
prevent any species moving to a higher category of threat or, in particular, declining to 
irretrievably low levels as a result of management actions: 
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we have been told that often the final result is based on best judgement. Management 

actions and, therefore, objectives that are constructed during this process are limited 

by the legislative environment; that the industry is only legally required to comply 

with the Forest Products Commission’s ‘Contractors Timber Harvesting Manual’. 

Consequently management actions recommended by DEC have almost no legal 

capacity to control harvest and DEC can only request that changes be made.  

Recovery plans are put together by DEC with input from academics and 

conservationists selected according to their expertise and representation. In the past 

PVA modelling was done for some species to assist development of appropriate 

management actions. Feedback received was that the modelling was more useful for 

the process, in identifying sensitive parameters, rather than for the end product.  

2.4.3.  Delivery 

The way in which information is delivered in Western Australia is changing as the 

level of public and ministerial consultation increases. The level of detail and 

background information required for the different audiences of the document differs 

(e.g. public vs. industry). We have been told that there is a move towards having 

several separate documents to cater for these different audiences. For example one 

background document with the scientific and theoretical context, one policy document 

on what to do and a third document on how to do it. We have also been told that there 

is social pressure to be more prescriptive in delivery of management actions because it 

is more auditable and transparent. A lot of the information used as part of forest 

management (e.g. distribution maps) is available online to the public and industry. 

Forest Management Plan 

The Forest Management Plan (FMP) is the primary legal document relating to the 

management of forest practices in Western Australia. The FMP has a fixed lifespan 

(current plan covers 2004–2013). Although the plan applies to all land tenures, it 

focuses on the management of State forest and timber reserves because it is primarily 

on these land categories that disturbance activities are permitted. The FMP outlines 

actions that must be undertaken that relate to forest management. Most of these 

actions are broadly stated and are outcomes-based rather than prescriptive. The 

appendices of the FMP contain some more prescriptive management strategies such as 

the implementation of fauna habitat zones, the retention of some key habitat types and 

features etc. These prescriptions are seen as the minimum requirements that were to 

be used until the completion of new management prescriptions. These new 

prescriptions are to be delivered in separate documents to promote adaptive 

management.  

It is stated in the Forest Management Plan that the precautionary principle is used in 

managing timber-production forests. It also states that the extent of caution built into 

management prescriptions is a matter of judgement and will depend on the level of 

risk of detrimental environmental impacts occurring in the absence of the 

prescriptions and as a result of a less restrictive prescription.  

Code of practice 

The only code of practice referred to in the FMP is the Code of Practice for Timber 

Plantations in Western Australia which applies to public and private plantations. A 
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Timber Harvesting Manual is produced by the Forest Products Commission, outlining 

how contractors are to conduct operations in native forest. As part of their contract 

forest practitioners must comply with this manual, but the document has no legislative 

backing. However, Western Australia has a series of guidelines that are required by 

the FMP that together with various manuals and procedures take the role of a code of 

practice as it is used in other areas. 

Recovery plans 

Recovery plans are generally developed by a team of people, including scientists, and 

are available to the public online. The management requirements stated in the 

recovery plans apply to all land tenures but are generally very broad. For example, 

one of the objectives in the Woylie (Bettongia penicillata) Recovery Plan is to 

‘develop prescriptions for the maintenance and extension of woylie populations in 

multiple-use forest in Western Australia’ (Start et al. 1995). A research program for 

determining the impact of harvesting is referred to, but no actual management 

prescriptions are described (as they relate to harvesting). However, we have been told 

that no species are known to be detrimentally impacted by timber extraction over the 

long-term in Western Australia. Issues such as land clearance and predators appear to 

have greater ecological impact on biodiversity than timber extraction. 

 Fauna Distribution Information System 

The Fauna Distribution Information System (FDIS) is a database that provides a list of 

species likely to occur within an area. Information on landform, vegetation type and 

species presence records, is accessed from a number of data sources to make 

predictions of species occurrence. The database identifies species believed to be 

sensitive to logging or associated activities (e.g. fire) and provides recommended 

tactics on how best to manage these species. Information provided in this database is 

consistent with broader Recovery Plans. An analysis using the FDIS is required before 

every harvesting operation.  

2.4.4.  Strategies 

Reserves 

During the strategic planning of the reserve system as part of the RFA and Forest 

Management Plan, a strong emphasis was placed on floristic representation and flora 

distribution. Attempts were made to include fauna in reserve design but there were 

issues with using presence-only data for mobile fauna. While other states have 

implemented wildlife habitat corridors to increase connectivity of reserved areas in 

the landscape, they have not been implemented in Western Australia. We have been 

told that connectivity is not perceived to be of large concern in the Western Australian 

forest estate because the matrix (younger forest) is assumed to be useful for native 

species. During the design of formal and informal reserves a greater emphasis was 

placed on maintaining heterogeneity across the estate to facilitate colonisation and 

habitat maintenance at all spatial scales. This has resulted in an emphasis being placed 

on the size and distribution of retained patches. However, a level of connectivity is 

maintained by default from other retention measures (e.g. riparian strips, road 

buffers).  
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Maintenance of the forest estate 

Land clearance is a significant issue for biodiversity management in Western 

Australia, with remnant vegetation on agricultural land and roadside strips being of 

particular importance. In the Environmental Protection Act 1986 (EP Act) it is stated 

that native vegetation should not be cleared if it comprises a high level of biological 

diversity, it is important for threatened fauna or flora, it is a significant remnant, or it 

is associated with a watercourse or wetland. Clearing native vegetation on any land 

tenure is prohibited unless a permit is obtained or the situation is exempt from 

requiring a permit. The type of exemptions mainly relate to land clearing activities 

that are regulated and authorised under a statute other than the EP Act or 

Environmental Protection (Clearing of Native Vegetation) Regulations 2004. 

Applications for a permit to clear are assessed by the CEO of DEC, who must take 

into consideration a number of factors including relevant policies and comments 

received on the application. Areas to be permanently cleared require an on-ground 

flora survey. Although legislative control has improved since 2004 and the level of 

authorised clearing is decreasing, land clearance permits still have a high rate of being 

approved and illegal land clearance still occurs. A high proportion of the permit 

applications relate to mining and petroleum activities (Squelch 2007). 

Zoning 

The Western Australian forest estate has been divided into a number of different 

management zones to try and meet the multiple objectives of the forest estate.  

 Formal reserves.  

 Forest conservation areas. The management priority in these areas is 

biodiversity. These areas are not available for timber harvesting but are 

available for some other uses. 

 Informal reserves including old-growth. There is a process for changing the 

boundaries of informal reserves, but in practice reservation status is largely 

only increased rather than decreased. 

 Fauna habitat zones (FHZ). FHZs are broadly circular areas of land 

(approximately 200 ha in size and at least width 150 m wide) that were 

selected during a desktop exercise to be managed primarily for fauna. While 

theoretically these areas can be moved, in practice this is rarely done. There 

has, however, been some refining of area boundaries. The selection of FHZs 

was based on the presence of mature forest with hollow-bearing trees. The size 

of FHZs was based on an understanding of fauna requirements obtained from 

the Kingston Study (A. Wayne pers. comm.). Due to the lack of knowledge of 

species density, diversity and ecological requirements, FHZs are spaced 

throughout the forest estate targeting areas that were underrepresented in the 

reserve system. There is a requirement that FHZ are within three km of each 

other or near formal reserves. The threshold level of this spatial requirement 

was debated according to the known ecological limitations of some species, 

but the final value was based on best judgement.  

 General use areas available for timber harvesting. 

Coupe dispersion 
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Minimal strategic dispersion of coupes occurs in Western Australia, partially due to 

logistical constraints (e.g. fire, phytophthora). There is little concern about coupe 

dispersal due to the small coupe size (jarrah forest Eucalyptus marginata max 20 ha, 

karri forest E. diversicolor max 40 ha). However, there is some spatial management of 

harvesting in areas with salinity issues and many areas of lower rainfall in second 

order catchments. In these areas at least 30% of the catchment needs to remain 

unharvested. This prescription is based on hydrological studies (Steering Committee 

for Research on Land Use and Water Supply 1987, Stoneman 1992). In practice this 

harvesting restriction has little impact on decision making because there is usually 

sufficient retention. 

The required burning regime can also have some impact on the spatial and temporal 

distribution of coupes. Burning in Western Australia is used to manage understorey 

ages to a negative exponential curve, with the majority of areas being burnt regularly. 

Research has indicated that this is the historical burn regime in some areas (Abbott 

and Burrows 2003, Boer et al. 2009, Burrows and Abbott 2003, Burrows 2008, Gill 

and McCarthy 1998). More theoretical work is emerging on managing forests for 

successional states (Drechsler et al. 2009).  

Targeted prescriptions for select species 

Biodiversity management in Western Australia is largely focused on broad-scale 

strategies anticipated to address threatening processes for all or many species (e.g. 

riparian areas, hollow-bearing trees, heterogeneity). Few or no species are known to 

be strongly and negatively impacted by forestry activities. Despite this, some 

management actions that target select species are recommended via the Fauna 

Distribution Information System. These management recommendations may require 

modification of harvesting procedures (e.g. streamside reserves should not be 

harvested in areas containing quokkas, Setonix brachyurus) or relate to additional 

management (e.g. baiting for invasive species).  

Introduced foxes and soil pathogens are two big landscape issues for biodiversity in 

Western Australian forests. Biodiversity management as a result of foxes has involved 

translocation of many animals, and potentially will include the building of a predator 

exclusion fence. Measures are in place to try and minimise the spread of soil 

pathogens but the effectiveness of these measures is still unclear.  

Role of science 

Western Australia is one of the Australian states which seems to have the greatest 

input of science into forest management. This is probably at least partially because the 

regulation and implementation of forest management was conducted by one 

organisation for a long period, helping ensure good communication between the two 

roles. In addition, the industry and management bodies have maintained a strong 

science division for a long period of time. Despite the strong role that science has 

played in Western Australia, social values still have a large impact on management 

strategies and educated guesses are still used in designing management strategies in 

many circumstances.  

Tools 

SILREK is a silviculture recording system used in large areas of the forest estate in 

Western Australia. It records the type of details of the land management (to 2 ha unit 
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areas), including harvesting. Information is obtained from aerial photographs, harvest 

plans and discussion with industry. SILREK can be used to report on clearing rates, to 

ensure adequate retention in particular catchments and for harvest planning. SILREK 

is recorded in microstation not ArcGIS and so there are limitations on who can use it 

and how it can be used.  

The Forest Management Information System is a 0.5 ha raster-based system that is 

linked to SILREK. This system records the reason why areas have been reserved (for 

relevant areas). It also outlines the post-harvest activities required in an area. 

Information on species distribution is largely obtained from point record data, and is 

available online. Forest structure and senescence is mapped in karri forest. There are 

some issues with mapping accuracy and there can be difficulties changing mapping 

codes. For example old-growth areas were mapped by removing disturbed and 

diseased areas. If an area is mapped as old-growth but ground surveys discover this to 

be incorrect, there is no capacity to downgrade the status of the retained area.  

2.4.5.  Limitations 

Issues identified in Western Australia as limiting the adequacy of landscape 

management of biodiversity are: 

 exotic species (e.g. bees) 

 obsolete philosophies (e.g. equilibrium ecology that disturbance is bad) and 

opinions of uninformed public (e.g. the relative importance of other 

environmental issues such as dieback) 

 triggers in the management plan mean a lot of work is spent reporting which 

diverts funding from monitoring and management 

 funding 

 information, this includes ecological and management information, as well as 

the delivery of poor as well as good outcomes to the public to increase 

transparency and gain community respect 

 harvesting techniques (e.g. the cost of moving machinery has a big impact on 

the economics of harvesting). 

2.5. Summary 

This review shows that there is substantial overlap in the approach to landscape-scale 

management among the Australian states, but also that there are significant 

differences.  

The states vary in the number of forest types, the distribution and tenure of forest 

land, the number of threatened species, and the strength of legislation relating to forest 

conservation. All states have multiple organisations involved with managing forest 

fauna.  

The types of objectives, how they are developed and delivered appears to be broadly 

similar between all the case study areas. Objectives appear to be primarily delivered 

in high-level policy documents that are broadly worded and provide minimal direction 
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for management. We found some, but few, examples of targeted and measurable 

objectives (but see the Biodiversity Strategy in Victoria). In most areas it appears that 

industry has some involvement in objective development, but the degree of 

involvement varies.  

All states have a number of documents that deliver management prescriptions, with 

codes of forest practice and recovery plans being two of the most common types of 

documents. Most of these documents have legislative backing (although some 

applying to private land do not). A main exception is the Forest Management Plan in 

Western Australia which does not have legislative backing and so regulators have a 

reduced capacity to enforce implementation. The prescriptiveness of management 

recommendations varies between areas, and it appears that NSW has the most 

prescriptive management delivery.  

All states appear to have taken ecological theory into account to some degree. For 

example habitat corridors are implemented in many areas to increase connectivity. 

Western Australia is an exception in that corridors have not been implemented. 

Instead large patches of mature forest have been retained throughout the forest estate. 

The rationale for this was that streamside reserves provide some linkages and that 

regrowth forest between patches can be used by most fauna. While not directly 

contributing to connectivity, these retained patches appear to be the most rigorous 

attempt to manage stand structure and heterogeneity within the forested landscape. In 

most other areas it appears that heterogeneity within the landscape has been largely 

achieved by ad hoc measures, with the exception of the CAR reserve system. While 

most areas acknowledge the importance of coupe dispersion, it appears to be rarely 

achieved, primarily due to logistical considerations.  

Most areas implement some management prescriptions targeted towards a selection of 

priority species (generally threatened species). In most areas prescriptions are initiated 

by species records, with surveys for target species being conducted in some (e.g. 

NSW) but not all areas (e.g. Victoria, although this may be changing). These species-

specific management approaches appear to be costly and so some areas, like 

Queensland and NSW, are attempting to streamline the process by prioritising fauna 

or management actions.  

All states have different management zones, being only reserved and other areas in 

its’ simplest form. Victoria, NSW and WA have refined this to have different 

priorities in different areas. These management zones appear to assist industry by 

providing some certainty about land available for high production. However, the 

flexibility with which many of the zoning systems were designed to have appears not 

to have eventuated.   

The issue of land tenure appeared to be one of the biggest limitations to effective 

landscape-scale management in all areas except Western Australia which has 

relatively little forest under private ownership.   

Management of private land appears to be a major limitation to landscape-

management of biodiversity in all areas except Western Australia. Western Australia 

is an exception due to the little amount of forested land that is privately owned. Other 

major limitations across all areas are knowledge and funding. Currently all states have 

regulations for forestry on both private and public land. How old these regulations are 

varies between areas, and most states (except Tasmania) have less stringent 

regulations on private than public land.  
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3 Overseas approaches to the conservation of forest 

biodiversity  

International case studies examined in this report were selected by correspondence 

with international institutions/researchers and/or searching online. Criteria for 

consideration generally included the presence of forestry activities or fauna 

management issues, availability of information, and expected innovation of 

management approach. Information presented is a broad overview and is necessarily 

not comprehensive.  

3.1. Pacific Northwest of the USA 

3.1.1.  National context 

Production forest areas in the USA are primarily located in the south-east and in the 

west. In the south-east most areas are privately owned, while in the western areas 

there is a mix of public and private ownership. Forest governance in the USA is 

largely handled at a sub-national level and practices can vary greatly between states. 

Not all production forest states have Acts or laws relating to forestry. Most, but not all 

areas require notification of timber harvest, submission of management plans, and 

or/harvest permits. In addition to, or in place of, detailed forestry regulations, many 

forestry states have developed voluntary ‘best management’ practices’ guidelines 

(McDermott et al. 2010).  

Federal forest lands are governed by the US Forest Service (USFS) and are largely 

independent of state control. Each US National Forest must prepare a forest-wide 

management plan involving extensive public input. The plan includes timber 

inventory and sustained yield levels, strategies for the provision of multiple goods and 

services, strategies for the protection or rehabilitation of endangered species and 

habitats as well as compliance with other relevant federal regulations (McDermott et 

al. 2010).  

A significant piece of legislation in the US is the US Endangered Species Act 1973, 

which requires that threatened and endangered species are listed and that this listing is 

not influenced by the economic effects of such a decision. The Act applies to all land 

tenures but enforcement differs between public and private land. Once a species is 

listed it is illegal under the Act for a public or private landowner to ‘take’ that species 

unless permitted by the regulatory agency, and ultimately critical habitat needs to be 

designated, and recovery plans need to be created and implemented. Landowners can 

obtain an incidental take ‘permit’ provided they prepare a habitat conservation plan 

that mitigates and minimizes the impacts of the taking (Suzuki and Olson 2007). Most 

states have state-level endangered species legislation, which vary markedly in the 

range of species covered and the extent of protection (McDermott et al. 2010). In 

terms of compliance and monitoring, it varies between states whether authorities have 

access to landowners property for inspection.  
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3.1.2.  Regional context 

The Pacific Northwest of the USA covers two states, Washington and Oregon. This 

area contains extensive areas of coniferous forest. Land tenure includes federal, state 

and local public land as well as private land (Suzuki and Olson 2007). The majority of 

non-federal forests are managed as short-rotation plantations (Suzuki and Olson 

2007). This area has been subject to strong environmental concern which culminated 

in court in 1991. The Endangered Species Act 1973 was a key piece of legislation 

involved in the proceedings. The Federal Congress made an edict that the problem 

needed to be solved. The result was the Northwest Forest Plan (NWFP) which was 

accepted by Congress in 1994 and reformed the forest industry. The plan applies to all 

federal lands administered by the USFS and Bureau of Land Management within the 

range of the northern spotted owl Strix occidentalis caurina in USA, hence including 

all the public forests in western Washington, western Oregon and parts of north-

western California. The plan drew on extensive previous work by many scientists, 

including a specific plan for managing northern spotted owls prepared in 1990. The 

NWFP resulted in modified forest practices and a reduction in land available for 

commercial forestry (Munks et al. 2010). 

3.1.3.  Objectives 

Our understanding is that before the development of the NWFP, the timber industry 

played a dominant role in setting objectives and management strategies for forests on 

public land. There was significant community concern about this and after legal 

proceedings a greater weight was given to ecological and social objectives (Munks et 

al. 2010). When constructing objectives and management strategies to conserve 

habitat for northern spotted owls and marbled murrelets Brachyramphus marmoratus, 

attempts were made to define the number of areas to be protected. However, the 

Endangered Species Act 1973 applies to all areas where these species were known to 

be present. Attempts were made to use habitat values as surrogates for species 

surveys, but these were found to be generally unacceptable when tested in court 

(Munks et al. 2010). There are no state laws or rules that explicitly require 

conservation of biodiversity on non-federal lands in Oregon and Washington (Suzuki 

and Olson 2007). 

3.1.4.  Delivery 

Northwest Forest Plan  

The key instrument directing current forest management in the Pacific Northwest area 

that encompasses the range of the northern spotted owl is the NWFP (Box 3.1). The 

NWFP resulted in an increase in reservation, a radical reduction in the extent of 

logging in national forest, a move away from clearfelling and the introduction of 

comprehensive prescriptions for conserving selected threatened species on some lands 

(Munks et al. 2010). While the plan considered protection of old-growth values, 

aquatic ecosystems and threatened forest species, two federally listed birds were 

particularly influential in the development of the Plan. Both species, the northern 

spotted owl and the marbled murrelet, are old-growth dependent to some extent 

(Munks et al. 2010).  
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Habitat conservation plans 

Habitat conservation plans (HCP) are constructed for some non-federal lands to 

provide regulatory incentives for landowners to protect populations and habitats of 

threatened species. Landowners with HCP can get a permit to take or harm threatened 

species and so allows forest management to be done. HCPs can be developed by a 

state or local government and apply to a group of stakeholders to apply management 

across a broader landscape. However, landowners are not required to address the 

recovery of endangered species in HCP. HCPs are intended to maintain populations 

and habitats above the baseline conditions, which are often determined by the initial 

population and habitat conditions upon which the agreement was signed, so they do 

not encourage landowners to improve habitat quality or increase populations. Multiple 

species HCP can fail to address adequate conservation measures for each species 

(Suzuki and Olson 2007).  

Species specific management 

Since the NWFP designated a large network of reserves, many companies no longer 

conduct surveys for the spotted owl, but assume occupancy and plan operations 

accordingly (R. Davis pers. comm.). While the NWFP was heavily influenced by two 

species, there are over 400 species of concern in the area covered by the plan 

(http://fresc.usgs.gov/text/research/detail.asp?Project_ID=230). The ‘survey and 

manage’ program searches for rare or little known species that are thought to be 

associated with late-successional/old-growth forests on proposed logging coupes. This 

is expected to help ensure that lesser-known species are also protected by the current 

management system (Suzuki and Olson 2007). 

3.1.5.  Strategies 

Reservation 

As in many parts of the world, a large proportion of reserves in the Pacific Northwest 

are in montane environments with low potential for commercial forestry (estimated at 

1/3 of large federal reserves, R. Davis pers. comm.). Federal lands are primarily in the 

mountain forests, state lands primarily in the foothills, while the lowlands are 

frequently privately owned and are largely cleared. The NWFP resulted in a new 

network of reserves being established on federal land to conserve habitat for old-

growth ecosystems, including 40-ha conservation reserves placed around existing 

spotted owl nests (Suzuki and Olson 2007). Some harvesting is allowed in some 

Box 3.1 The five key principles of the Northwest Forest Plan (http://www.reo.gov/) 

1. never forget human and economic dimensions of issues  

2. protect long-term health of forests, wildlife and waterways  

3. focus on scientifically sound, ecologically credible and legally responsible strategies and 
implementation  

4. produce a predictable and sustainable level of timber sales and non-timber resources  

5. ensure that federal agencies work together. 

http://fresc.usgs.gov/text/research/detail.asp?Project_ID=230
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reserves, although logging in national forests is now applied mainly to try and achieve 

‘ecosystem restoration’ (Munks et al. 2010). 

In one part of Oregon a series of local reserves was established on a grid basis in the 

early days of settlement (http://www.blm.gov/or/plans/wopr/files/OChistory.htm). 

Attempts are underway to consolidate these small blocks of retained vegetation 

(http://www.blm.gov/or/plans/wopr/). Other attempts to improve the reserve network 

are initiated by a national NGO, the Nature Conservancy, which is identifying and 

purchasing samples of under-conserved ecosystems.  

Species specific management 

Some species specific management strategies are found in the Pacific Northwest. For 

example, in the Applegate Watershed in southern Oregon, areas have been selected 

throughout the area and designed as ‘high priority’ for management of the rare 

Siskiyou Mountains salamander (Plethodon stormi). Other management 

considerations including retention of key forest attributes (e.g. large trees), restoration 

(e.g. thinning young stands), prescribed fire and retention of canopy closure and 

avoidance of activities that disturb the soil (Suzuki and Olson 2007).  

The northern spotted owl and the marbled murrelet are two species that have received 

considerable attention in forestry areas. In practice, logging can and has occurred in 

spotted owl and marbled murrelet habitat.  To conduct logging in the habitat of these 

species requires consultation with the USFS under the Endangered Species Act.  

Incidental take statements need to be issued by that agency prior to logging IF the 

proposed federal action will cause ‘take’ to the species (this is determined during the 

consultation process).  Nest sites and core areas around nest sites are protected 

although habitat around these has been harvested since the plan’s implementation.  

Monitoring estimated that 0.6% of northern spotted owl habitat on federal lands has 

been lost due to timber harvesting (rangewide from 1994–2007, R Davis pers. 

comm.). 

Silviculture 

Historically timber extraction was largely done by clearfelling. In recent years there 

has been an increased diversity of harvesting strategies which can aim to better mimic 

effects of natural disturbance, mainly by retaining trees or groups of trees on logged 

coupes (Munks et al. 2010). An attempt was recently made in Oregon to revert to 

clear-felling in some state forests partly to increase revenue, but public outcry 

prevented this from happening (Munks et al. 2010).  

An alternative to the NWFP that aimed to better integrate natural disturbance retimes 

was proposed but not implemented (Cissel et al. 1999). The approach classified land 

according to historical fire frequency and intensity and areas were to be managed to 

the fire regimes, with rotation lengths and harvesting intensities designed to match the 

disturbance regimes. Compared to the NWFP, this approach was predicted to yield 

less timber volume but produce more late successional habitats with larger patch 

sizes, higher canopy heterogeneity and greater landscape connectivity. Strategies for 

managing stand structure across the landscape have also been proposed by managing 

coupe dispersal and silviculture (Suzuki and Olson 2007). 

http://www.blm.gov/or/plans/wopr/files/OChistory.htm
http://www.blm.gov/or/plans/wopr/
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3.1.6.  Limitations and recommendations 

Lawsuits have had implications on the implementation of different programs. For 

example the survey-and-manage program was terminated after a lawsuit, then 

reinstated after a counter lawsuit (Suzuki and Olson 2007).  

Conservation measures could be improved by creating economic incentives, 

establishing baseline data on species and ecosystems, developing quantitative goals 

for management, monitoring species and habitats, taking a coordinated management 

approach and taking a multi-species approach (Suzuki and Olson 2007). 

Private land 

Forestry on private land has intensified since the NWFP due in part to the closure of 

mills that can process large logs that were previously supplied by federal lands. The 

majority of timber (85% between 2000 and 2005) is obtained from private lands, 

meaning federal lands are dominated by older forests and non-federal lands are 

dominated by younger forest. Consequently timber production priorities dominate 

management of most non-federal forest lands, while federal lands are managed for 

both timber and species conservation. Private lands can contain large proportions of 

the high quality habitat required by some species but has lesser management for 

priority species (Suzuki and Olson 2007).  

3.2. British Columbia 

3.2.1.  National context 

The majority of production forest areas in Canada are on public land. Large-scale 

long-term licences are widely used to allocate harvest rights on Crown forestlands, 

although some small-scale licenses are also used. Strategic regional land use plans are 

constructed for different provinces, and all licensees must prepare management plans 

that align with these strategic plans (McDermott et al. 2010).  

In 2008 it was estimated that protected areas cover 8.1% of Canada’s land. Protected 

areas are administered at multiple scales and involve a variety of different agencies. 

Many jurisdictions have developed strategies to increase the size and effectiveness of 

their protected areas network, primarily by focussing on protecting representative 

habitats. Other issues that have guided reserve area selection include biodiversity 

hotspots, species at risk, wide-ranging migratory species and ecosystem structure and 

function (McDermott et al. 2010).  

The Species at Risk Act 2002 is a key federal government commitment to prevent 

wildlife species from becoming extinct and secure the necessary actions for their 

recovery. It includes direct measures for federally owned lands and federal species 

and provides ‘fall back’ policies for habitat protection in the absence of provincial 

government efforts. 

3.2.2.  Provincial context 

British Columbia is Canada’s leading forest products producer (McDermott et al. 

2010). Almost all forest harvesting in BC is in native forest as opposed to plantations, 
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although areas are regenerated or replanted after harvesting (L. Williams, pers. 

comm.). The vast majority of the area available for wood production is publicly 

owned (McDermott et al. 2010). The majority of the forested area is under the 

stewardship of the British Columbia Forest Service. The Forest Practices Code of 

British Columbia Act 1995 was replaced with the Forest and Range Practices Act 

2005. The formerly prescriptive code was replaced with a more result-based system 

with minimum standards being prescribed. A series of objectives or desired outcomes 

are listed in the regulations of the current Forest and Range Practices Act and industry 

personnel are relied upon to develop ways to meet these desired outcomes. The 

government sets the allowable annual cut and timber harvesting rights are allocated to 

companies (Munks et al. 2010). 

The Land Act 1996 has regulations that legalize aspects of high-level land-use plans 

for different regions. These plans integrate a range of land-use activities, including 

forestry. Generally the plans provide goals, objectives and a broad direction for 

achieving sustainable land and natural resource management across the landscape in a 

given geographic area (Munks et al. 2010). 

3.2.3.  Case study context 

In the late 1990s a forestry company in British Columbia, Canada, reviewed and 

changed their approach to managing the landscape due to effective environmental 

campaigns. The revised approach included a novel form of silviculture, known as 

variable retention, and the introduction of a zoning system which increased the area 

unavailable for harvest. It appears that controversy about forestry in the area has 

dramatically reduced, presumably due to the process and approach adopted. 

The area covered by this case study is about 1.1 million hectares, made up of several 

scattered pieces (Bunnell et al. 2009a). The majority of the tenure was public land  

(~ 75%). The area is dominated by coniferous trees and includes large amounts of 

coastal temperate rainforest. While dominated by one vegetation type (biogeoclimatic 

ecological classification or BEC zone), there are three other main vegetation types, 

one of which is not forested (Bunnell et al. 2009a). The area is floristically rich, 

particularly in bryophytes and lichens. The area includes mountainous regions with 

steep slopes and wet soil, contains numerous fish bearing streams and a number of 

threatened species. About 180 forest-dwelling terrestrial vertebrate species breed in 

the management area (Bunnell et al. 2009a).   

3.2.4.  Objectives 

The Forest and Range Practices Act regulations include a mix of landscape- and 

stand-level objectives and minimum practice requirements for biodiversity. The 

Forest and Range Practices Act sets objectives for 11 key forest and environmental 

values including biodiversity, cultural heritage, forage, recreation, resource features, 

riparian/fish, soils, timber, visual quality, water and wildlife (Box 3.2). Simpler 

regulations apply to some private land designated as managed forest land and minimal 

regulations apply to the remaining private forest land (Munks et al. 2010). 

Regulations in the Forest and Range Practices Act include specific habitat protection 

for ‘identified wildlife’ – 70 species and 15 plant communities. Species identified as 

being negatively affected by forestry or range practices are grouped and species 
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accounts and measures address their habitat requirements. Under current government 

policy the objectives for identified wildlife may not have a greater than 1% impact on 

the short-term timber supply within a forest district (Munks et al. 2010). 

Regional land-use plans are another source of objectives. A key principle of the plans 

in some areas of BC is the concept of ‘ecosystem-based management (EBM)’, which 

is defined as ‘an adaptive, systematic approach to managing human activities that 

seeks to ensure the co-existence of healthy, fully functioning ecosystems and human 

communities’. The two sub-goals of EBM are ecological integrity and human well-

being. These objectives are developed with input from First Nations peoples and 

information from reviews by various assessment teams (Munks et al. 2010). In 

general the objectives are very broad and the detail of the desired outcome isn’t clear 

(Box 3.2). 

 

 

Objective development 

Many of the current government objectives and provisions for biodiversity appear to 

have evolved from those in the previous Forest Practices Code of British Columbia. 

There are a number of ministries involved in the ongoing development of these 

objectives. There is some indication that there is a lack of industry involvement in 

objective development, with an emphasis on public involvement (Munks et al. 2010). 

Case study 

When establishing the objectives of management and monitoring programs, 

workshops were run to extract the critical questions and rank them (Munks et al. 

2010). The difficulties in defining relevant terms (e.g. biodiversity) and establishing 

appropriate and useful objectives were discussed during the review process (Bunnell 

and Dunsworth 2009a). Given the complexities of these issues, it was determined that 

species richness combined with geographical distribution could provide a useful 

surrogate for the concept of ‘biodiversity’. Other surrogates (e.g. ecosystem types) 

Box 3.2 Select biodiversity objectives outlined in the Forest and Range Practices Act 2005 

 The objective set by government for wildlife is, without unduly reducing the supply 
of timber from British Columbia's forests, to conserve sufficient wildlife habitat in 
terms of amount of area, distribution of areas and attributes of those areas, for 

(a) the survival of species at risk 

(b) the survival of regionally important wildlife 

(c) the winter survival of specified ungulate species. 

 The objective set by government for wildlife and biodiversity at the landscape-level 
is, without unduly reducing the supply of timber from British Columbia's forests and 
to the extent practicable, to design areas on which timber harvesting is to be carried 
out that resemble, both spatially and temporally, the patterns of natural disturbance 
that occur within the landscape. 

 The objective set by government for wildlife and biodiversity at the stand-level is, 
without unduly reducing the supply of timber from British Columbia's forests, to 
retain wildlife trees. 
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would be required to manage issues such as ecosystem function (Bunnell and 

Dunsworth 2009a). In determining objectives the following issues were considered:  

 Scale (temporal and spatial). No empirical data was available so reasoned 

guesses established at least 200,000 hectares and one rotation as appropriate 

scales.  

 Measurability and achievability: It was determined that sustaining species and 

populations of species was a measurable and credible objective.  

 Monitoring: The use of surrogates such as indicator species, habitat structure, 

and ecosystem representation to ensure the objective could be monitored.  

Broad objectives for sustainable forest management were expressed in terms of 

criteria and indicators (Box 3.3).  

During the process of objective development underlying ecological principles were 

translated into operational statements that field foresters could implement (Bunnell et 

al. 2009b). There were three major goals: 

1. To leave a biological legacy of old-forest attributes, well distributed in each 

stand, and to maintain and promote biological diversity over the landscape of 

the tenure. 

2. To ensure that each cutblock was defensible, using a sound ecological 

rationale (e.g. maintaining forest influence on the majority of the block) to 

distinguish it ecologically from a clearcut. 

3. To ensure that each cutblock would be viewed by the public as an example of 

good forest stewardship using a non-clearcut approach. 

When variable retention was first introduced it was ‘illegal’ because all the laws 

addressed clearcutting. Government personnel reviewed the ecological rationale and 

met with the project team members to develop regulatory systems (Munks et al. 

2010). 

 

 

Box 3.3 Objectives (criteria and indicators of success) for forest management in the case study 
area British Columbia, Canada (Bunnell and Dunsworth 2004) 

Criterion: Biological diversity (native species richness and its associated values) is sustained within 
the tenure 

 Ecologically distinct ecosystem types are represented in the non-harvestable land base of the 
tenure to maintain lesser known species and ecological functions. (Ensures little-known species 
and functions are sustained and identifies unmanaged ‘benchmarks’). 

 The amount, distribution and heterogeneity of stand and forest structures important to sustain 
native species richness are maintained over time. (Evaluates habitat elements and structures 
that we know are required by many species and projects the consequences of change in those 
habitat features through time).  

 The abundance, distribution and reproductive success of native species are not substantially 
reduced by forest practices. (Assess whether species naturally present on the tenure are likely 
to continue as well-distributed, productive populations).  
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3.2.5.  Delivery 

To make the proposed program work in the case study area, three new advisory panels 

were established:  

 The Adaptive Management Working Group was comprised primarily of 

researchers, including academics, consultants, employees of the company, 

representatives of companies with adjacent tenures and government 

representatives. The first purpose of the group was to create an approach to 

adaptive management for biodiversity, including the objective, indicators of 

success in attaining that objective and efficient means of assessing the 

indicators. Its second purpose was to design and implement pilot studies that 

would determine an efficient design for the adaptive management program.  

 The Variable Retention Working Group was composed of practitioners. They 

focused on how to make the new practices work. Company personnel who 

attended both the Variable Retention Working Group and the Adaptive 

Management Working Group helped maintain communication between groups 

to help link science and management. 

 The International Scientific Panel included internationally recognised 

scientists and personnel of provincial and federal government agencies. An 

equal number (four) of representatives on this panel were chosen by each of 

the company, environmental NGOs and government agencies. This group was 

created to provide guidance and credibility through quality control.  

Operational guidelines to implement variable retention silviculture were created and 

communicated through training sessions, videos and manuals. Over 250 people took a 

three or four day training course during the first two years of implementation.  

Forest practices code 

The BC Forest Practices Code outlines prescriptions for forest management. 

Plans 

A hierarchy of planning processes are part of the system to manage biodiversity in 

British Columbia public forests. The regional plans provide the broad landscape-scale 

goals and zoning for biodiversity emphasis (Munks et al. 2010). On public forest 

tenures the Forest and Range Practices Act requires two levels of plans – the forest 

stewardship plan and the site plans. The forest stewardship plan is prepared by the 

licensee and submitted for approval by the government. Other requirements include 

consultation with First Nations and providing an opportunity for review and comment 

by the public and other resource users. The forest stewardship plan identifies forest 

development units within which forestry activity can occur, and must provide 

measurable results or verifiable strategies consistent with government objectives for 

various forest values. Forest stewardship plans must also comply with the broad goals 

and land-use zoning for management intensity and biodiversity in the regional land-

use plans (e.g. Vancouver Island Land Use Plan) (Beese and Deal, 2010). Forest 

stewardship plans have a five-year term that may be extended to 10 years. Any 

deviations from the minimum government practice requirements must be justified and 

approved (Munks et al. 2010). 
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Tenure holders must also prepare site plans that identify intended roads, coupes 

(cutblocks) and forest stewardship plan strategies or actions for the site. The site plans 

are not approved by government but must be available to the public on request 

(Munks et al. 2010). 

Tools 

Aerial photographs are periodically taken of the forest area, for inventory purposes 

including an assessment of stand age. Forest licensees report annually on the areas 

harvested, and this input is used to update forest cover mapping / data sets. Satellite 

imagery is also used to update forest cover maps in some situations (L. Williams pers. 

comm.). 

3.2.6.  Strategies 

As part of developing and implementing an adaptive management program, meetings 

of an International Scientific Advisory Panel were held, that included experts in forest 

ecology. Field studies and a literature review were used to help formulate the 

approach (Bunnell et al. 2009c). The approach recommended by the panel and 

subsequently adopted did not focus on single species or communities, but focussed 

primarily on maintaining forest structure, combined with a monitoring program of key 

species and structures to determine if this approach was effective. In terms of 

managing structure, the focus was placed on the consequences of the most dramatic 

departures from the natural disturbance regime rather than on mimicking the regime. 

That is, the focus was on the reduction of old-forest elements and intact old-growth 

forest. The main strategies adopted were an increase in reservation of old-growth, the 

establishment of different management zones, and the cessation of clear-cutting to be 

replaced by variable retention silviculture (Bunnell and Dunsworth 2009b). 

Targets/thresholds were used where they existed but they were not common and, as is 

found in most areas, many of the decision thresholds were arbitrary. Potential sources 

for targets and thresholds were regulations, older growth benchmarks and species 

requirements (Bunnell et al. 2009c, Price et al. 2009). 

Reservation 

A quarter (25.7%) of the forest within the tenure was located in reserves. The non-

harvestable portion of the land base exceeds most jurisdictions’ administrative 

objectives for protected areas. Areas designated as old-growth stewardship zones (see 

below) made only minor incremental contributions to ecosystem representation. 

Although there are no targets for patch size and geographic distribution of retained 

areas, they are generally widely-distributed and connected to other retained areas 

(Huggard et al. 2009). However, representation was poor for some ecosystems, 

particularly drier productive areas. 

Zoning 

One of the key strategies adopted was to implement management zones with different 

intensities of harvest.  

 Timber zone: The primary goal in this zone is timber production, and up to 

80% of the area is considered available for harvest (primarily by a retention 

system or shelterwood silviculture). This zone comprises the majority (65%) 
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of the tenure and is primarily located in areas that have historically 

experienced high levels of harvesting.   

 Habitat zone: The primary goal of this zone is conservation of wildlife and 

other organisms comprising biological diversity. In this zone there is a 

minimum retention of 15% and no more than 70% of the forest area is 

considered available for harvest by a variety of methods. While currently 

comprising about 25% of the tenure, it is expected that these boundaries will 

be refined as a result of monitoring programs.  

 Old-growth zone: The primary goal of this zone is to maintain late-seral forest 

conditions. The minimum level of retention in these zones is 20%. 

Approximately 67% of the area is to be reserved from harvesting, and 

harvesting is to occur by an uneven-aged silviculture. The old-growth zone 

comprises about 10% of the tenure. These areas are expected to maintain late-

seral features and organisms that may disappear from timber zones.   

Areas were allocated into particular zones after consultation with government and 

stakeholders and consideration of the development history and ecological attributes of 

each area. Watersheds with >70% old-growth cover, high social values, or First 

Nation priorities were candidates for the old-growth zone. Initial matches for habitat 

zone were sought among areas designated for ‘low intensity’ harvesting or medium to 

high biodiversity emphases in government land use plans. Aggregating the most 

conflicting values into separate zones reduces local conflict but was believed unlikely 

to maintain all forest-dwelling organisms (Bunnell and Dunsworth 2009b).  

Initial targets for amounts in zones had to be set, but there was no practical or 

theoretical guidance on the proportions of the tenure that should be allocated to each 

zone. Zones were selected based on an arbitrary, preliminary target distribution of 

65:25:10 (timber, habitat, old-growth). The intention was to make adjustments to 

targets based on feedback from effectiveness monitoring. 

Managing stand age composition 

Many features of stand structure vary as a consequence of stand development and so 

can be reflected in the stand age composition of a landscape. In BC forest areas 

managed for timber harvesting, the stand age composition of the landscape is 

determined by the harvest rotation interval. For example, if the harvest rotation 

interval is fifty years then the intention is to have 20% of the logging landbase in each 

of the ten year age-classes (0–10 years, 11–20 years, 21–30 years, 31–40 years and 

41–50 years, A McKinnon, pers. comm.).  

While inventories focus primarily on the age structure of the landscape, managing 

seral stage has been proposed as a useful strategy for managing landscapes 

(Cooperman 1998). The distribution of seral stages under natural disturbance regimes 

could be used to guide landscape planning. Five main seral stages identified 

(Cooperman 1998) are: 

 early seral stage: the time period from disturbance to crown closure 

 mid-seral stage: the period from crown closure to first merchantability 

 late-seral stage: the period from first merchantability to culmination of mean 

annual increment 
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 mature seral stage: the period from culmination of mean annual increment to 

old-growth stage or to 200 years 

 old-growth seral stage: the stage in a forest stand where the climax forest and 

plant community capable of existing on that site occurs. 

Landscape planning for seral stage is only achieved to a minimal degree, for example 

when selecting areas for retention (e.g. around old-growth) and in restricting the 

amount of mid-seral stage allowed (A McKinnon pers. comm.).   

Species specific management 

British Columbia has developed an ‘Identified Wildlife Management Strategy’ which 

calls for identifying species at risk, and defining the extent of that risk by using 

information from the Conservation Data Centre (part of the NatureServe network). 

For species with very large ranges, the strategy calls for the establishment of resource 

management zones, to be created through higher level planning processes. 

Conservation assessments and inventory and monitoring are required to assess the 

impact of conservation measures on species recovery. The implementation of BC’s 

species protection strategy is limited, however, by the rule that the Identified Wildlife 

Management Strategy cannot reduce provincial harvest levels by more than 1%. 

Exceptions to this rule may be made for species with particularly wide ranges 

(McDermott et al. 2010).  

Identifying a wildlife habitat feature triggers a practice requirement that should aim to 

ensure that operational activities do not damage or render ineffective a wildlife habitat 

feature. Management actions for ‘species at risk’ are applied in areas where the 

government has identified the presence of the species or its habitat. It is up to the 

licensee to prepare a forest stewardship plan consistent with the broad Forest and 

Range Practices Act objective for a particular species, i.e. to conserve sufficient 

wildlife habitat in terms of the amount, distribution and attributes of areas of habitat 

for the survival of the species. Any actions, however, also need to be consistent with 

the objective of not unduly reducing the supply of timber from British Columbia’s 

forests. Often it is up to the licensee/industry/company to work out what to do to meet 

objectives for most values. Licensees may propose an alternative to any practice 

requirement in the regulations providing it is consistent with the overarching 

objectives in regulation. The forest stewardship plans developed by the companies 

must describe how the Forest and Range Practices Act values are maintained and 

these must be justified and approved. The certification systems also require the 

company to develop strategies to meet the framework of goals and objectives required 

by the system in conjunction with a local community advisory group. The 

effectiveness of these strategies for each forest area covered by the certification 

(Defined Forest Area) must then be monitored using agreed indicators (Munks et al. 

2010). 

Silviculture 

Variable retention (VR) was invoked in some areas to mitigate the main detrimental 

effects of industrial logging when compared to the major regional disturbance regime 

– potential loss of large, long-lived trees and abundant coarse woody debris, creation 

of large openings. Retention can vary in amount, type and spatial patterns depending 

on objectives.  
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To fulfil its rationale, the retention system must maintain greater than half the original 

forest area within the influence of surrounding trees or trees retained in the harvested 

area, and create openings that generally are less than four tree heights across. Retained 

trees must include a range of attributes appropriate to sustaining diverse organisms 

(Bunnell and Dunsworth 2009b). A GIS tool was used to calculate the forest influence 

in different cutblocks (Bunnell et al. 2009b). 

In BC the allowable annual cut is not a calculation but is a mixture of qualitative and 

quantitative assessments of the composition and growth of forests, other forest uses, 

the long and short term implications of alternative harvest rates, mill productive 

capacities, economic and social objectives, disease etc. – i.e. sustained yield does not 

by itself serve as the upper limit of annual allowable cut (McDermott et al. 2010). 

3.2.7.  Limitations 

The establishment of reserves and management zones is limited by historical land use, 

land tenure, government regulations, a focus on old-growth and distribution of non-

harvestable areas. Representation can be poor in reserved areas (Huggard et al. 2009). 

3.2.8.  Recommendations 

The following recommendations are made by Bunnell et al. (2009d) to achieve 

effective management and monitoring:  

 commit time and resources to communication 

 obtain diverse funding sources as funding sources can influence objectives 

 recognise different reward systems 

 management stability is good for effective management 

 use projection modelling 

 obtain diverse types of data and information 

 do monitoring and research 

 consider scale. 

3.3. Sweden 

3.3.1.  European context 

Due to a long history of land use, there is almost no primary forest in the lowlands of 

Western Europe. A high percentage of land is privately owned and land holdings are 

generally small. The European Union has enacted a number of key pieces of 

legislation that facilitate cross-boundary collaboration for biodiversity conservation. 

An overarching objective of these EU initiatives is to meet the European Council’s 

goal of halting biodiversity decline within the EU by 2010 (McDermott et al. 2010). 

This has resulted in approaches like the Natura 2000 network of protected areas. 

Some protected areas are available for harvesting, as long as it is conducted 

sustainably (McDermott et al. 2010).  
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One initiative for possible co-operative European forest management was the Helsinki 

ministerial conference in 1993. At this conference six pan-European criteria for 

sustainable forest management were established (Forest Service 2000a): 

 maintenance and appropriate enhancement of forest resources and their 

contribution to global carbon cycles. 

 maintenance of forest ecosystem health and vitality. 

 maintenance and encouragement of productive functions of forests (wood and 

nonwood). 

 maintenance, conservation and appropriate enhancement of biological 

diversity in forest ecosystems. 

 maintenance and appropriate enhancement of protective functions in forest 

management (notably soil and water). 

 maintenance of other socio-economic and cultural functions and conditions. 

Guidelines for planning, management and practice accompany each criterion. They 

include maintaining or increasing forest areas, prudent silvicultural practice, care in 

the use of chemicals, and care in harvesting. Broad issues are also dealt with, such as 

diversification of forest products, sustained forest yield, conservation of ecosystems, 

landscape and heritage, species and genetic conservation, soil and water protection, 

enhancement of the multiple functions of forests, and the rights of ownership and the 

need for adequate consultation (Forest Service 2000a). 

Several ministerial conferences have followed, but it should be noted that they are 

based on ‘voluntary collaboration’. Moreover, forest use and harvest is not regulated 

by EU legislation, and any such initiative is highly controversial. In practice, this 

leads to extremely different forest management among the forest-rich European 

countries. For example, Germany and Denmark have essentially abandoned short-

rotation conifer plantations, and practice continuous-cover forestry, Finland and 

Sweden continue with (slightly modified) clear-cutting of softwoods (F. Gotmark 

pers. comm.).  

3.3.2.  National context 

Approximately 55% of Sweden’s land area is covered in forest (although this is 

increasing), about 95% of which is used for harvesting (Eriksson et al. 2010). 

Sweden’s forests are predominantly even-aged coniferous forest, with conifer-

dominated systems occurring naturally in the north (but replaced with production 

forests of Picea abies and Pinus sylvestris). In the south (cold temperate zone), there 

are more tree species, but about 80% of the standing volume is Picea and Pinus for 

production. There is a productivity gradient across the country and the most 

productive forests are in the south and owned by private forest owners as small forest 

blocks. Forest companies own 40% of the forest (primarily in the north) and 10% is 

publicly owned (Eriksson et al. 2010). There is a gradient of threatened species, with 

more of the approximately 1500 threatened forest species and extinctions occurring in 

the south (Andersson et al. 2006, Nilsson et al. 2006). 

The Forestry Act 1948 promoted intensive forestry and increased production, while 

amendments made in 1994 stated that alternatives to clearfelling needed to be 
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developed (Axelsson et al. 2007). A major turning point in ecologically managed 

forestry was the 1993 Swedish Forest Policy which gave equal importance to the 

economic and environmental/ecological aspects of forestry. The National Forest 

Policy is complemented by the Environmental Code 1999 which encompasses 

biodiversity conservation and environmental protection (Holmgren et al. 2010), but 

has little application to most forestry activities (F. Gotmark pers. comm.). There is no 

endangered species act in Sweden (F. Gotmark pers. comm.). 

The forest industry is an important economical industry in Sweden (Nihlgard and 

Salinas 2006). The contemporary Swedish strategy emphasizes the role of the forest 

owner, removes high-conservation-value stands from timber production, and 

intensively manages many other areas for timber production in keeping with 

conservation prescriptions (Eriksson et al. 2010, Salinas 2006). The Swedish forest 

industry may undergo further change in the upcoming years as forest residues and 

broadleaves/hardwoods are used for bioenergy, and if regeneration increasingly uses 

genetically modified plants (Gustafsson and Perhans 2010). 

3.3.3.  Objectives 

The1994 Swedish National Forest Policy states that forests should be used for timber 

production in a way that maintains biodiversity with an equal emphasis on both 

economic and environmental/ecological goals. This is clarified as meaning that the 

production capacity of forests should be maintained, while also maintaining viable 

populations of all naturally occurring species (Eriksson and Hammer 2006). The 

National Forest Policy was revised in 2005 to specify interim quantitative targets for 

forest conservation and management. Sweden has 16 national Environmental Quality 

Objectives, one of which relates specifically to forest management (Box 3.4). The 

Swedish Parliament has set approximately 70 interim targets to meet these objectives, 

which detail the direction and timescale of actions to be taken. In addition to the 

national objectives, the Environmental Quality Objectives have been translated into 

regional objectives and, increasingly, into local objectives.  

In addition to objectives, a vision for the Swedish landscape is also provided by the 

Swedish Environmental Protection Agency:  

‘On the larger part of the forested area a commercial forestry which takes great 

consideration to the nature is conducted, while approximately 5% of the total 

area is protected. In this type of management, combined with nature care, the 

deciduous component is highly increased compared to its current state. Selective 

cutting and natural regeneration are the main methods used on a large scale’ 

(Uliczka 2003). 



 RFA priority species project – background document 1:  

 National and internation landscape management of biodiversity 

Page 65 of 123 

FPA scientific report 10   2011/204114 

 

3.3.4.  Delivery 

Management plans 

The FSC certification standard requires an ecological landscape plan (ELP) be 

prepared by all larger forest owners (more than 5000 ha) (Andersson et al. 2006). 

ELPs are used for strategic conservation planning at the landscape scale. ELPs contain 

information on natural history, forestry history, recreational areas, types of forests, 

reserved areas, age distribution, water habitats, key habitats with description of 

structures, gap analysis, landscape goals, plan of actions, production goals, and 

consequences of logging within a specific landscape (Eriksson and Hammer 2006). 

The information available for some management units is limited, such as the structure 

or value of some retained areas. ELPs can help strategically plan logging according to 

suitable age classes over longer time frames. However, age classes are only indicated 

up to 140 years (Eriksson and Hammer 2006). Ten regional forestry boards are 

responsible for enforcing forest management regulations (McDermott et al. 2010). 

Much land is privately owned, and in these areas a Green Forestry plan is needed for 

certification, and most forest is certified.  The management plans of small-scale forest 

owners are normally made by an agency or a company, but this service has to be paid 

for by the landowner (Andersson et al. 2006).  

Production planning occurs separately to strategic landscape planning (Eriksson and 

Hammer 2006). Management plans must be made available to the State Forest 

Agency on request, but are not otherwise checked. Owners must register any forest 

management activities affecting an area greater than 0.5ha with the State Forest 

Agency which issues permission to conduct those activities for a period of up to 3 

years. The State Forest Agency has developed management guidelines for private 

Box 3.4 Objectives and targets for sustainable forest management in the Swedish national 
Environmental Quality Objectives (Holmgren et al. 2010). 

Environmental Quality Objective 12  

‘The value of forests and forest land for biological production must be protected, at the 
same time as biological diversity and cultural heritage and recreational assets are 
safeguarded’.  

Interim targets to meet this objective: 

1. increasing the quantity of hard dead wood by at least 40% throughout the country and 
considerably more in areas where biological diversity is particularly at risk 

2. increasing the area of mature forest with a large deciduous element by at least 10% 

3. increasing the area of old forest by at least 5% 

4. increasing the area regenerated with deciduous forest. 

Environmental Quality Objective 16:  

Biological diversity must be preserved and used sustainably for the benefit of present and 
future generations. Species habitats and ecosystems and their functions and processes 
must be safeguarded. Species must be able to survive in long-term viable populations 
with sufficient genetic variation. Finally, people must have access to a good natural and 
cultural environment rich in biological diversity, as a basis for health, quality of life and 
well-being. 
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owners (McDermott et al. 2010). Rules for forest management have become more 

results-based in recent years, allowing managers more discretion in how they achieve 

particular forest management goals (McDermott et al. 2010).  

Certification 

There are two certification systems in use in Sweden, the FSC and PEFC (Programme 

for the Endorsement of Forest Certification) which respectively cover about 45% and 

35% of the productive forest land. Several forest owners are certified according to 

both systems, and thus figures on covered areas cannot be summed. Certification 

schemes can promote the restoration of rare substrates such as dead wood, old trees 

and unharvested WKH areas. All larger forest companies are now certified (Eriksson 

et al. 2010, Timonen et al. 2010). According to Swedish PEFC the forest owners must 

set aside 5% of their property and prioritize WKHs when doing so (Timonen et al. 

2010). At present certified forest owners make a considerably larger commitment to 

conservational issues than the minimum level of the Swedish Forestry Act (Niklasson 

et al. 2005). 

Tools and available data  

Sample-plot based field inventory surveys are conducted annually in Swedish forests 

(Holmgren et al. 2010). The data collected can be quite extensive, although the 

quality is variable. The stand description usually includes variables such as site index, 

species composition, volume and age. This plot-based information is used in 

combination with other information to produce databases and digital stand maps. In 

the stand database and in some cases in the map, areas managed for objectives other 

than wood production are indicated but no detailed description about the special 

values are given (Andersson et al. 2006). New methods for data collection, especially 

remote sensing, are under development. Information related to forestry operations is 

also accumulated in stand registers (Eriksson and Hammer 2006). In addition to 

mapping layers, a range of forest projection models have been developed in Sweden 

for scenario planning. 

3.3.5.  Strategies 

While there are a number of landscape-scale conservation initiatives, landscape 

planning is generally minimal because a large proportion of forest is managed by 

small private landowners.  

Reservation 

In 2006 it was reported that approximately 10% of the total land area or 12.2% of 

forest in Sweden was protected (Timonen et al. 2010). However, reserves are 

predominantly in the mountainous environments and less than 4% of the productive 

forest land is protected, and only 1% in the lowland (Gustafsson and Perhans 2010). 

Most reserves are small and isolated, with only 20% being larger than 100 ha and the 

largest protected forested area being about 5000 ha (Swedish Forest Agency 2010).  

An environmental target set by the parliament in the early 2000s was that the 

protected area should double by the year 2010. The proportion of land that should be 

contributed by state and private landowners was specified. Forest owners have made 

progress towards achieving their goal (through areas set aside as part of certification) 
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while contribution from public administrators is lagging. Some landscape-scale 

considerations were made during reserve identification, but it was not comprehensive 

and coordinated between regions (Gustafsson and Perhans 2010).  

Woodland key habitats  

A key element of Sweden’s strategy to conserve biological diversity in production 

forests is through the preservation of small habitat patches called woodland key 

habitats (WKHs). It is presumed that these small patches would lose their value if 

managed similarly to surrounding forests. WKHs are identified by remote and on-site 

assessments of stand-level structural features (e.g. uneven-aged), occurrence of 

individual habitat elements (e.g. old living trees) and/or occurrence of indicator 

species. There are 461 listed indicator species in Sweden, including 84 vascular 

plants, 55 species of bryophytes, 107 species of lichens, 185 species of fungi and 30 

species of insects (Timonen et al. 2010). A WKH can range in size from a single large 

tree to a forest area covering tens of hectares (Timonen et al. 2010). In 2001, it was 

estimated that 1.3% of total forested land and 3.6% of all productive forestland in 

Sweden consists of key habitats  (Eriksson and Hammer 2006, Timonen et al. 2010). 

A control inventory of WKHs in 2000 found that only 22% of WKHs found were 

registered as WKHs during the original inventory. This caused the Swedish Forest 

Agency to intensify the inventories in areas believed to be especially in need of 

improvement (Timonen et al. 2010). 

The protection of WKHs is voluntary, unless the area is under FSC certification. 

Landowners of uncertified land are obliged to consult with the Swedish Forest 

Agency before logging a WKH. If clearcutting is planned and the consultation does 

not result in an agreement of voluntary protection, there is the possibility that the 

Swedish Forest Agency will formally protect the area, but the budget for this is very 

limited and so some WKHs are logged (Timonen et al. 2010). If a WKH is legally 

protected, a permanent contract of protection is made and the forest owner is 

compensated for the loss in income from the forest. Conservation agreements for 

biodiversity-orientated management of WKHs can also be established between 

landowners and the Forest Agency, commonly running for 50 years and with rather 

low levels of economic compensation for production losses (Timonen et al. 2010). 

There is no long-term guarantee that the voluntary set-aside commitments will 

continue, and some forest owners are reluctant to inform on the location of their set-

asides, which makes it hard to evaluate their conservation quality (Gustafsson and 

Perhans 2010). 

Silviculture 

The majority (96%) of Swedish boreal forests are clearfelled on a 70–100 year 

rotation. The remaining 4% is harvested through other types of logging such as single-

tree selection. Current stand practices include tree retention along water courses 

(favouring deciduous trees), leaving edges of intact forest facing bogs, pastures, and 

cultivated areas, selection cutting in sensitive areas and other adaptations to local site 

conditions. Key trees and features (e.g. snags and logs) are created or retained during 

many operations and harvested areas are separated by retained groups of trees 

(Eriksson and Hammer 2006). No more than half of forest management units larger 

than 50 ha may be younger than 20 years and forest areas larger than 1000 ha are 

subject to further restrictions. Many prescriptions are qualitative in nature rather than 
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prescriptive (e.g. leave protective buffer zones adjacent to water’) (McDermott et al. 

2010).  

Species specific prescriptions 

Species inventories or species-based management approaches are rare in Swedish 

forest companies (Niklasson et al. 2005). The main example is the management 

strategy adopted for the threatened white-backed woodpecker Dendrocopos leucotos, 

which involved reservation of large areas of valuable habitat, reservation of smaller or 

strategic areas of habitat as biotope reserves, protection of areas with potential value 

using conservation agreements and restoration of areas through adaptive forestry 

including adapted burning programs, removal of coniferous trees, killing tree and 

creating high stumps (de Jong and Lonnstad 2002).  

3.3.6.  Limitations  

We found some statements that conservation efforts focus more on conserving 

existing structures rather than creating new ones important for biodiversity 

conservation (Eriksson and Hammer 2006). 

 

3.4. Red Squirrel conservation, Ireland 

3.4.1.  National context 

Ireland has two political state systems: Northern Ireland and the Republic of Ireland. 

Each has their own Forest Service and their own Department of the Environment 

(Northern Ireland, the southern equivalent is National Parks and Wildlife Service).  

The forest area of Ireland has increased substantially over the last few decades and in 

2000 was 9% of the overall land area (Forest Service 2000b). Ireland’s indigenous 

forest area is small and is mainly confined to national parks or nature reserves. The 

area of forest in protected areas is small (5200 ha, Department of Agriculture 1996) 

and over half of the forested area is owned by the state forestry company. The 

commercial industry is dominated by exotic and coniferous species (Forest Service 

2000a). Some introduced broadleaves are now considered semi-natural (Forest 

Service 2000a). National policy is to increase broadleaf planting to more than 20% of 

total annual afforestation. The amount of thinning in semi-mature forests and felling 

of mature forest is increasing and clearfelling is around 6000 ha/year (Forest Service 

2000a). 

Forestry activities are governed by the Forestry Act 1946. A strategic national plan for 

the development of the forestry sector in Ireland, known as ‘Growing for the Future’, 

was released in 1996. This strategy aimed to ‘develop forestry to a scale and in a 

manner which maximises its contribution to national economic and social well-being 

on a sustainable basis and which is compatible with the protection of the 

environment’. A framework for the implementation of sustainable forest management 

in Ireland is described in the Irish National Forest Standard (Forest Service 2000a). 
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3.4.2.  Case study context 

The red squirrel (Sciurus vulgaris) is a woodland mammal that is native to the United 

Kingdom. Red squirrels and occupied red squirrel dreys are protected under the 

Wildlife (Northern Ireland) Order 1985, the Wildlife Act 1976 and the Wildlife 

(Amendment) Act 2000 (National Parks and Wildlife Service 2008). However, the red 

squirrel is not listed in either the Irish Red Data Book nor in the EU Habitats 

Directive (National Parks and Wildlife Service 2008) because the rate of decline is not 

severe enough to meet the IUCN criteria. Although considered native to Ireland, the 

red squirrel is thought to have become extinct in the early eighteenth century as a 

result of deforestation and was since reintroduced (O'Neill and Montgomery 2003). 

The species is currently of conservation concern, primarily due to displacement by the 

North American grey squirrel Sciurus carolinensis (Finnegan et al. 2008). Other 

factors contributing to the decline of the red squirrel include disease, and habitat loss 

and fragmentation (O'Neill and Montgomery 2003). Forestry has been indicated as a 

possible threat to the species. Although red squirrels show a preference for older 

forest (>35 years), the most secure populations are thought to be in conifer plantations 

because they provide unsuitable habitat for grey squirrels (National Parks and 

Wildlife Service 2008). This case study examines the strategies implemented in 

Ireland for the conservation of the red squirrel, with particular focus on the actions 

implemented through the Forest Service.  

 

Box 3.5 Objectives, targets and some of the actions outlined in the Irish Red Squirrel Action Plan 
(National Parks and Wildlife Service 2008) 

Objectives:  

 maintain and enhance current populations, where appropriate 

 re-establish red squirrel populations, where appropriate. 

Action Plan Targets: 

 restrict the contraction in range of the red squirrel to a minimum 

 extend the range of the red squirrel to areas of favourable habitat not currently 

populated by either squirrel species 

 increase the density of red squirrel populations in red squirrel preferred areas (rspas). 

Select Actions as stated in the Action Plan: 

 Increase the area of woodland in the Republic of Ireland suitable for red squirrels and 
marginal for grey squirrels by 20% by 2020, following best available advice on forest 
design for red squirrels. 

 By 2010 identify woodlands that currently support a red squirrel population and meet 
criteria along the lines of Reynolds and Bentley (2001) for distinction as Red Squirrel 
Preferred Areas (RSPAs) in terms of extent, structure and potential for grey squirrel 
control. 

 By 2009 develop a code of practice to promote red squirrel conservation which is suitable 
for adoption by private owners of woodlands supporting red squirrels and of buffer zones 
around RSPAs. 
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3.4.3.  Objectives 

The United Kingdom Government published a species action plan to assist the 

conservation of the red squirrel (McGhie and Milburne 2000). An action plan for 

Northern Ireland 1999–2004 was subsequently developed to implement conservation 

measures at a regional scale. Updated in 2008, the now all-Ireland Species Action 

Plan contains objectives, targets and actions to protect red squirrels in Ireland (Box 

3.5). The actions are divided into discrete subjects with defined timelines for 

completion (National Parks and Wildlife Service 2008).  

3.4.4.  Delivery  

Biodiversity management 

A broad direction for the forest industry is provided in the National Strategic Plan for 

Forestry. Criteria and indicators for implementation of sustainable forestry are 

provided in the National Forest Standard and on-ground management prescriptions 

are provided in environmental guidelines and the Code of Best Forest Practice (Forest 

Service 2000a). Biodiversity prescriptions delivered in the code of practice are 

generally very broad and vague (Box 3.6). 

All counties have individual development plans which cover forestry activities. Local 

authorities must be notified of intended afforestation greater than 25 ha in area. Areas 

larger than 70 ha require an environmental impact assessment and planning 

permission (Forest Service 2000a). It is advised that a forest plan be developed for 

operations greater than 10 ha in area, and it is mandatory for grant-aided projects. 

A number of grant schemes are available in Ireland to promote afforestation. Grant-

aided projects are subject to more stringent management prescriptions than other 

areas. For example, the Forest Protection Guidelines are only compulsory for grant-

aided projects and activities associated with a felling license.  

 

Red squirrel management 

The main way that squirrel management is delivered is through the action plan 

(National Parks and Wildlife Service 2008). The prescribed management activities 

range from broad requests for changes in policy, to desired changes in woodland 

Box 3.6 Some example prescriptions as outlined in the Irish Code of Forest Practice (Forest 
Service 2000a) 

 By 2010 review, develop and update codes of best forestry practice and relevant 
environmental guidelines to ensure that forestry bodies are aware of the law relating to 
red and grey squirrels and that the requirements of red squirrels are considered during 
forestry operations. 

 Old trees are important in forest biodiversity, as they provide a range of additional 
habitats. Retain some stems to grow on to old age, ideally scattered throughout the 
forest. 

 The site’s location adjacent to or within SACs, SPAs or pNHAs should be taken into 
account during the site development plan, with [National Parks and Wildlife 
Service/Department of the Environment] consulted on how best to plan the forest in 
relation to these areas. 



 RFA priority species project – background document 1:  

 National and internation landscape management of biodiversity 

Page 71 of 123 

FPA scientific report 10   2011/204114 

cover within specified timeframes (Box 3.5). Outline management plans for red 

squirrel preferred areas have been produced by the Forest Service for two districts in 

Northern Ireland. 

In 2005 the Republic of Ireland Forest Service funded a three-year project aimed at 

the conservation of the native red squirrel, known as CRISIS (Combined Research 

and Investigation of Squirrels in Irish Silviculture). The project centred on ten 

privately owned woodland areas. Key objectives were the development of 

management strategies, an educational programme for schools and other stakeholders 

and the raising of public awareness (Carey and Hamilton 2008). 

3.4.5.  Strategies 

The key strategies identified to manage red squirrels are translocations, control of 

grey squirrels, feeding programs and forest management. The Northern Ireland Forest 

Service included conservation measures in 50% of the forest in the five red squirrel 

preferred areas and 25% of the forest in other areas where red squirrels are present.  

Retention 

There are reserved areas in Ireland that are not targeted specifically at the red squirrel. 

Special areas of conservation and special protection areas are protected by European 

Union and national legislation. Where these occur within or adjacent to forests, forest 

management activities will focus on protecting biodiversity and must be undertaken in 

consultation and agreement with National Parks and Wildlife Service (Republic of 

Ireland) or the Department of the Environment (Northern Ireland) (Forest Service 

2000a). Some additional areas have been identified (Natural Heritage Areas) as areas 

of value for biodiversity conservation. These areas do not currently have a statutory 

basis but may in the future, and management may focus on both harvesting and 

conservation (Forest Service 2000a). Modifications to industry operations in these 

areas may include limits on species selection and planting, ground cultivation, 

chemical usage, the extent of logging and the type and use of machines.  

Management of biodiversity in Ireland has a strong focus on unforested areas. In 

grant-aided afforestation areas, approximately 15% of the area (when greater than 10 

hectares) should be retained as an open space known as an Area for Biodiversity 

Enhancement (Forest Service 2002).  

Red squirrel preferred areas 

One of the key strategies in the red squirrel action plan is the establishment and 

management of red squirrel preferred areas (RSPA). These areas are comprised of 

conifer-dominated woodland unsuitable for grey squirrels and surrounded by a buffer 

zone that is unsuitable for squirrels. The concept of RSPAs was based on the idea that 

eradicating grey squirrels from Ireland was not feasible, and so management should 

focus on keeping the two species separated (Lawton 2005). Five RSPAs have been 

identified (National Parks and Wildlife Service 2008). The core areas are managed as 

long-term refuge sites for the red squirrel and the buffer zones are actively controlled 

for grey squirrel incursions. RSPAs can be available for harvest, but tree species 

selection after harvest is controlled (National Parks and Wildlife Service 2008). 

Silviculture 
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The Forest Service in Northern Ireland has formulated plans for selected forests that 

include planned felling to retain a range of age classes, designation of areas for long 

term retention, avoidance of felling certain stands during breeding periods and 

selective removal of large-seeded broadleaves (National Parks and Wildlife Service 

2008). In the Republic of Ireland it is not an offence to interfere with a breeding place 

while engaged in forestry (National Parks and Wildlife Service 2008). 

3.4.6.  Limitations 

 There are potential conflicts between management activities that are expected 

to benefit red squirrels, and management strategies for other elements of 

biodiversity (e.g. managing broadleaf forest) (National Parks and Wildlife 

Service 2008). 

 It was difficult to establish effective management strategies because the red 

squirrels was not listed in relevant legislation (Lawton 2005). 

 The financial situation in Ireland has been one of the factors limiting support 

of the current Action Plan so most of the actions that require funding have not 

been achieved (C Lawton, pers. comm.).  

3.5. Biodiversity conservation within plantation landscapes in 

South Africa 

3.5.1.  National context 

South Africa has only a small cover of natural forest (8% of land area), comprised of 

12 major woodland types. Just over half of native forests are publicly owned, with the 

remainder under private or communal ownership. While there is minimal selective 

native forest harvesting, South Africa has developed a strong plantation industry. 

More than 70% of plantations are privately owned, the majority by two large 

companies (McDermott et al. 2010). The impact of plantations on water yield is a big 

concern. South Africa’s protected areas comprise 6.9% of the land area and include 

around 11% of its forests and woodlands.  

One of the concerns with the rapid development of plantations in South Africa is the 

impact this has on native grasslands and the biota which depend on these areas. Native 

grasslands cover approximately 16.5% of South Africa’s land area (Pryke and 

Samways 2003). South Africa’s grasslands support a high level of fauna and flora 

endemism and provide habitat for a range of threatened species (O'Connor and Kuyler 

2009). Current protection of native grasslands is only 2% (O'Connor and Kuyler 

2009), with large areas converted to agriculture, including plantation establishment. 

The management of native grasslands in South Africa is complex due to the demands 

on this biome by both biodiversity and as economic resource.  

South Africa’s National Forest Act 1998 recognizes that everyone in South Africa has 

a constitutional right to have the environment protected for the benefit of present and 

future generations and acknowledges that natural forests and woodlands need to be 

conserved and developed according to the principles of sustainable management. The 

Act legislates the sustainable use of forests for environmental, economic, educational, 
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health, recreational, cultural and spiritual purposes, and includes special measures for 

the protection of certain forests and trees. The forest policy assigns the national 

government primary responsibility for overseeing forest management. Current policy 

emphasises both the environmental and social dimensions of forestry (McDermott et 

al. 2010).  

3.5.2.  Objectives 

The National Biodiversity and Strategic Action Plan is one source of landscape-scale 

biodiversity objectives (Box 3.7). A number of outcomes have been identified for 

each of the strategic objectives, which include time frames, reporting targets, 

activities and expected outcomes and key agencies for implementation. Objectives are 

also delivered as part of the principles criteria, indicators and standards (Box 3.8).  

 

3.5.3.  Delivery 

The main driver behind the biodiversity conservation effort within forestry areas in 

South Africa is the application for FSC certification by the major plantation forest 

companies. Certification allows plantation companies access to the European market. 

Currently around 80% of South Africa’s plantations are certified (McDermott et al. 

2010).  

The National Biodiversity and Strategic Action Plan was also a key driver in 

biodiversity management, with the emphasis placed on expanding the protected area 

network, implementing corridors to connect fragmented areas, calling for 

management plans for species of special concern, and ensuring that biodiversity 

management is integrated into forestry guidelines. In addition to formal legislation, 

industry organisations collaborated to develop voluntary best management practice 

guidelines for forestry operations. South Africa’s forest practices system is based 

principally on the principles, criteria and indicators for sustainable forest management 

Box 3.7 The overarching goal and strategic objectives outlined in South Africa’s National 
Biodiversity and Strategic Action Plan 2005 

Overarching goal 

Conserve and manage terrestrial and aquatic biodiversity to ensure sustainable and 
equitable benefits to the people of South Africa, now and in the future. 

Strategic objectives to be achieved within a 15 year time frame: 

 An enabling policy and legislative framework integrates biodiversity management 
objectives into the economy. 

 Enhanced institutional effectiveness and efficiency ensures good governance in the 
biodiversity sector. 

 Integrated management of terrestrial and aquatic ecosystems minimises the impacts of 
threats, enhances ecosystem services and improves social and economic security. 

 Human development and well-being is enhanced through sustainable use of biological 
resources and equitable sharing of benefits. 

 A network of conservation areas conserves a representative sample of biodiversity and 
maintains key ecological processes. 
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of which separate sets have been developed for the national and forest management 

unit levels. On both public and private lands a harvesting licence is necessary to 

obtain permission to harvest indigenous trees within an area classified as native forest 

(McDermott et al. 2010). 

 

 

3.5.4.  Strategies 

Reservation/retention 

One of the main strategies employed in South Africa for grassland management in the 

forestry environment involves establishment of  large-scale ecological networks of 

mostly native grassland corridors linking areas of remnant vegetation and 

neighbouring reserved areas (Samways 2006, 2007). The South African forest 

industry has set aside 500 000 ha of native vegetation for these ecological networks. 

These retained patches and corridors across the plantation landscape aim to maintain 

biodiversity at current levels. About one third of plantation holdings are allocated to 

the ecological networks which consist primarily of grasslands, but also include 

wetlands, natural forest and significant features such as hills and streams (Samways et 

al. 2009). The design of the networks takes into account not only biodiversity across 

different topographies, but also has a focus on maintaining hydrological processes and 

linking riparian areas and wetlands. The objective of these networks is to maintain 

Box 3.8 Select principles and criteria outlined in South Africa’s National Level Principles, 
Criteria, Indicators and Standards 2008. 

Principle: Natural forests must not be destroyed save in exceptional circumstances, where in the 
opinion of the Minister, a proposed new land use is preferable in terms of its economic, social or 
environmental benefits. 

Criterion: Natural forests are protected. 

Principle: Forests must be developed and managed as to conserve biological diversity, ecosystems 
and habitats. 

Criterion: Biodiversity of natural forests is conserved. 

Principle: Forests must be developed and managed so as to promote their health and vitality  

Criterion: Forest ecosystem structures are conserved and processes maintained. 

Principle: Forests must be developed and managed so as to sustain the potential yield of their 
economic, social and environmental benefits. Forests must be developed and managed so as to 
promote their health and vitality. 

Criterion: Forests are protected from negative effects of fire, pests, diseases and alien 
invader plants. 

Principle: Forests must be developed and managed as to conserve natural resources, especially 
soil and water. 

Criterion: Soil and water resources are conserved. 

Principle: Environmental management must be integrated taking into account social, economic 
and environmental impacts of activities. 

Criterion: Forest management planning promotes sustainable use and development of 
the forest resource. 
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structural, compositional and functional biodiversity across the landscape (Samways 

et al. 2009).  

The retained areas are subject to human disturbance through social and commercial 

activities. For example, corridors and remnant patches are often host to vehicle use, 

and are also grazing areas for domestic cattle belonging to the local communities. The 

major impacts, which may not be adverse as they simulate natural grazing by native 

megaherbivores, are seen in compositional changes of certain grass species and 

structure (i.e. height) (Pryke and Samways 2003).  

3.5.5.  Limitations 

 Invasive alien plants are introduced through anthropogenic disturbance, such 

as forestry activities or grazing of domestic stock. These invasive species must 

be actively eradicated or contained otherwise they threatened the biodiversity, 

even in the largest corridors and patches (Lu and Samways 2002).  Active 

management of these invasive species is very effective. 

 Grazing of domestic livestock can be detrimental to the floristic composition 

and structure of the natural grasslands when too intense. However, the needs 

and cultural background of local people cannot be ignored and must be 

incorporated into the design of the networks, with grazing intensity carefully 

measured and instigated.  Furthermore, total preservation of natural grasslands 

within the network would be detrimental to biodiversity. Grasslands are 

maintained through a history of disturbance, such as grazing and trampling by 

native species and domestic stock and frequent fires. If these disturbances are 

excluded, the grasslands often develop into a woodland community to the 

detriment of grassland specialists. A compromise between fire management 

for plantation forestry and fire management for grasslands must be met for 

biodiversity conservation and the conservation of ecosystem processes.  

3.6. Conclusions 

The international case study areas have extremely different ecological, social and 

political contexts. The drivers for landscape-scale biodiversity management and how 

this is achieved also varies dramatically, but all systems rely heavily on retaining 

areas of intact forest.  

Landscape-scale biodiversity management in the Pacific Northwest of the USA case 

study was driven primarily by two old-growth dependent species, and facilitated by 

strong threatened species legislation. The approach adopted placed a strong emphasis 

on reservation of public forests. 

The case study in British Columbia, Canada, focused on habitat structure and 

heterogeneity rather than the requirements of particular species. The process adopted 

for reforming the approach to biodiversity management appears to have been very 

successful and involved a panel of international scientists, a mediator, and strong 

commitment to the process by both industry and environmentalists. The strategies 

adopted included designation of different management zones and adoption of a novel 

form of silviculture.  
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The approach to landscape-scale biodiversity management in Sweden is primarily 

driven by the identification and retention areas of small patches of forest identified as 

being important for biodiversity (Woodland Key Habitats). Sweden has no legislation 

in place to protect threatened species. 

The Irish case study focused on minimising threatening processes, by providing 

habitat that was suitable for the case study species (red squirrels) but not for the 

threatening process (grey squirrels).  

The South African case study was different to the previous ones in that areas of non-

forest were the areas important for biodiversity, but these areas were being managed 

in a plantation-forestry context. The main driver for conservation was certification of 

forest products. The main strategy was the retention of strips of habitat within the 

plantation landscape.  
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4 Key elements associated with a landscape approach to the 

conservation of forest biodiversity 

The following discussion largely represents thoughts, ideas and/or conclusions 

reached by the authors in light of the preceding review and from reading online and 

published documents. 

4.1. Context 

The case study areas have extremely different ecological and legislative contexts, 

which we argue has a large effect on the management strategies adopted.  

4.1.1.  Ecological context 

Two case study areas that differ in their approach to landscape-scale management of 

biodiversity, which we would argue is at least partially influenced by the ecological 

context, is that of Western Australia and New South Wales. Western Australia has 

only a small number of forest types used for harvesting, no forest-dependent species 

are believed to be threatened by the industry, and the forest estate is reasonably intact 

and primarily found on state land. We argue that this is a less complex area to manage 

than NSW which has numerous forest types used by the industry, many threatened 

forest-dwelling species, the forest estate is spread over a large area and in some areas 

is highly fragmented, and forestry occurs on both public and private land. The smaller 

number of forest types in Western Australia compared to NSW means that less 

research is needed to design effective management. The smaller number of priority 

species in forestry areas in WA means that resources are available to take a more 

holistic approach rather than focussing on numerous threatened species. The forest 

estate in WA is intact and in a discrete area which may mean fragmentation and its 

effects on biodiversity is a lesser issue (in production forestry areas) and the logistics 

of applying a broadscale management system are simpler. Finally, because most 

forestry land is publicly owned in WA, it is logistically easier to implement 

landscape-scale management than in other areas where much of the forest estate is 

privately owned. We therefore argue that the capacity for Western Australia to 

develop effective and strategic management of forest biodiversity at the landscape 

scale is higher than for NSW.  

Our knowledge of the management strategies applied in the two areas supports our 

argument that strategic landscape-scale management is easier to apply in Western 

Australia. There are three strong examples of landscape-scale management in Western 

Australia. Firstly, the burning regime within a landscape is managed to a negative 

exponential curve, in part to manage understorey structure which requires a 

coordinated landscape approach. Secondly, there are restrictions on the level of 

harvesting within key catchments (e.g. those with salinity issues), again which 

requires large scale assessments, monitoring and planning. Thirdly, the production 

forest estate was assessed and large areas of mature forest were identified and retained 

intact throughout to maintain stand structure and distribute mature forest elements 

(e.g. hollows). To our knowledge no landscape-scale planning for burning or 

harvesting within catchments occurs in NSW. While there are measures in place in 
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NSW to distribute mature forest and maintain heterogeneity (e.g. corridors and 

management zones), fragmentation of the forest estate and location of public and 

private land mean there were restrictions on where these zones could be placed and so 

there are more ‘holes’ in the landscape than were evident for WA. Furthermore, in 

NSW threatened species are an important management issue that uses a large amount 

of industry resources (in terms of pre-harvest fauna surveys) and management 

resources (in terms of producing recovery plans, although see new PAS strategy).  

4.1.2.  Legislative context 

Two case study areas that differ in their approach to landscape-scale management of 

biodiversity, which we would argue is at least partially influenced by the legislative 

context, is that of the Pacific Northwest in the USA, and Sweden. Both areas have a 

number of threatened species, and have had considerable public concern about the 

management of forest areas. The Pacific Northwest has strong legislation for 

management of threatened species, which facilitated a large-scale redirection of 

forestry in the region via the Northwest Forest Plan. The strategy adopted was based 

largely on the requirements of two threatened old-growth dependent species, and 

resulted in an increase in reservation, a move away from clearfelling and the 

introduction of prescriptions for conserving selected threatened species on some land. 

In comparison, Sweden has no legislation protecting threatened species, although they 

do have legislation stating that timber production should be conducted in a way that 

places an equal emphasis on both economic and ecological goals. Consequently 

management strategies directed towards a particular species are rare (although one 

exception is the white-backed woodpecker). Instead, one of the key strategies for 

maintaining biodiversity is through the identification and management of small 

patches of forest known as woodland key habitats (WKH). WKH are identified by 

stand structure, individual habitat elements and/or the occurrence of indicator species. 

However protection of WKHs is voluntary unless areas are under FSC certification 

(many areas are) (Gustafsson and Perhans 2010).  

4.2. Objectives 

Clear and measurable objectives are an essential component of a comprehensive 

management system (Lindenmayer and Franklin 2002, Munks et al. 2009). Objectives 

facilitate communication and understanding between stakeholders, provide direction 

for management strategies, and provide a framework for monitoring and, therefore, 

adaptive management. Furthermore, having clear objectives can promote creativity 

and improvement in management practices. For example, if industry or conservation 

bodies can demonstrate that alternative management practices achieve the desired 

objective more efficiently than established practices, then management can be 

adapted. This promotes an approach that is more outcome-based than prescriptive and, 

ideally, helps ensure that objectives are actually being achieved.  

4.2.1.  Existing objectives 

The numerous Acts and policies that regulate the forest industry provide the main 

source of biodiversity objectives in many areas. Objectives outlined in these high-

level documents are often aspirational and are driven by social concerns. These broad 
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high-level objectives generally outline the idealistic intent of biodiversity 

management, but are frequently vague, not specific to the industry, rarely measurable 

and can be unrealistic. It is often necessary to have broad objectives in these 

documents because they may be applying to an extremely diverse array of biota and 

land-use activities. However terms used may be only loosely defined, making 

interpretation challenging (e.g. abate, reduce, increase, maintain, improve, minimise, 

biodiversity, threats, ecological processes). The result is that these objectives are often 

of limited practical use for forest management, other than in the broadest sense, and 

provide little framework for monitoring or reporting (Box 4.1).  

 

The next level of objectives is often provided in management documents, such as 

codes of forest practice or recovery plans. Most of these documents provide more 

clearly defined objectives for management and conservation planning (see examples 

in Box 4.2). However, some have similar shortcomings to those identified in the 

higher-level documents, or the documents are so management focussed that the 

overall intent for biodiversity is unclear. For example, prescriptions can state how 

habitat trees must be retained, but the objective of habitat tree retention can be unclear 

so it cannot be assessed whether the prescriptions will achieve their intent (e.g. DECC 

NSW 2008a). 

Our discussions with industry and management personnel indicated a growing 

awareness of the importance of objectives and increasing attempts to incorporate 

suitable objectives into management documents. A structure adopted in some cases is 

to outline an overarching objective that specifies the management aspiration. A list of 

management objectives or goals is then provided to guide management in order to 

help achieve this objective (e.g. Parsons and Latch 2007). Expected outcomes may 

also be specified as a means of reporting on management actions. This framework 

allows the link between objectives and management to be explicit and can provide for 

the numerous factors that can impact the successful achievement of the objective.  

Box 4.1. Some example high-level objectives 

Some examples of extremely broad objectives that provide minimal management direction: 

 Abate or eliminate the impacts of key threatening processes (DECC NSW 2007). 

 The ecological processes and the biodiversity dependent upon terrestrial, freshwater and 
marine environments are maintained and, where necessary, restored (Department of 
Sustainability and Environment 2010). 

Some examples of high-level objectives that are broad but provide greater management 
direction: 

 By 2015 there is an increase in native vegetation extent and an improvement in native 
vegetation condition (NSW Government 2010).  

 There is a reversal, across the entire landscape, of the long-term decline in the extent 
and quality of native vegetation, leading to a net gain with the first target being no net 
loss by the year 2000 (Department of Sustainability and Environment 2010).  

 Move as many species as possible from threatened to non-threatened conservation 
status (DECC NSW 2007). 
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4.2.1.  Types of objectives 

Species-specific objectives are designed for some priority species (generally 

threatened species) and are some of the most commonly used objectives guiding 

landscape-scale biodiversity management in Australia, but can be less common in 

other areas (e.g. Sweden). These objectives range from highly ambitious aspirations 

(e.g. DECC NSW 2008b) to being entirely management focused (Start et al. 1995). 

NSW is moving away from developing management plans for individual species, and 

have adopted a framework for assessing and managing multiple species or threatening 

processes (Department of Environment and Climate Change 2007). Threat-abatement 

objectives are used by most states and include reducing the impact of pathogens or 

invasive species and improving fire management (e.g. fox abatement, NSW National 

Parks and Wildlife Service 2001).  

Habitat objectives are based on the knowledge that different ecosystems contain 

different suites of species. Reserving areas of the different ecosystems is assumed to 

provide habitat for complexes of species by default. All states in Australia have a 

comprehensive, adequate and representative (CAR) reserve system which aims to 

retain 15% of the pre-1750 distribution of each forest ecosystem. The threshold level 

of 15% was established by considering current world practice, a review of practical 

models (Woinarski and Norton 1993), the Caracas Action Plan (IUCN 1992) which 

identifies that ‘a minimum of 10% of each biome’ should be preserved, and the 

Commonwealth's proposed criterion of 15% (Commonwealth of Australia 1995). The 

degree to which this level of reservation has been achieved varies between states and 

forest types (Montreal Process Implementation Group for Australia 2008). Other areas 

outside Australia have also increased the reserve system to ensure all ecosystem types 

Box 4.2. Some example mid-level objectives 

An example of a broad objective that provides minimal management direction: 

 The object of this Private Native Forestry Code of Practice (the ‘code’) is to ensure the 
supply of timber products from privately owned forests at a regular rate that can be 
maintained indefinitely for present and future generations while at the same time 
maintaining non-wood values at or above target levels considered necessary by society 
for the prevention of environmental harm and the provision of environmental services 
for the common good (DECC NSW 2008a). 

Some examples of mid-level objectives that provide greater management direction: 

 The major conservation objective is to maintain and enhance the present natural 
distribution and free-ranging populations of the species [mountain pygmy-possum, 
Burramys parvus] in Victoria, specifically to maintain the current annual average 
population of about 1000 animals over the three subpopulations. It is particularly 
important to maintain the habitat and population between Mt Loch and Mt 
Higginbotham (Department of Sustainability and Environment 2003a). 

 The objective of habitat retention measures is to facilitate the continued occupation or 
recolonisation by all species that are likely to have occurred in the area prior to timber 
harvesting through protection of the ecosystem that supports them. Thus, no part of the 
harvested area will become permanently unsuitable for any species likely to have been 
resident or a regular visitor to the area before it was harvested (Department for 
Sustainability and Environment 2007). 
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are represented, but thresholds for the amount represented are not necessarily 

provided (Price et al. 2009).    

Structural objectives are used to ensure a range of structural ages are retained in a 

forest. ‘The assumption is that if the various stages of development are sustained then 

the other elements of biodiversity and forest values that are related to those stages will 

also be sustained. It provides a precautionary goal for sustaining important 

components of biodiversity in the absence of a detailed knowledge of the 

requirements of every organism’ (Bradshaw 2002). An example of structural 

objectives is provided by the burning regime in Western Australia which is managed 

to a negative binomial distribution. We know of few other instances in Australia 

where a structural objective is so explicit, other than the requirement for spatial 

dispersion of retained areas (e.g. habitat corridors) and dispersed harvesting. Within 

production forest areas, management documents often state that spatial dispersion of 

harvesting is required, but the reason or mechanism for this can remain vague (e.g. 

Department for Sustainability and Environment 2007). Another example of structural 

objectives guiding landscape-management is found in British Columbia, Canada, 

where the amount of old forest within planning units is assessed (Price et al. 2009)  

Management documents are increasingly referring to the importance of maintaining 

‘ecological processes’ (e.g. Conservation Commission of Western Australia 2004). In 

many circumstances what is meant by an ‘ecological process’ can be poorly defined 

and/or hard to measure, with some exceptions relating to the management of rivers 

and watersheds.  

Thresholds 

A threshold has been defined as an abrupt non-linear change that occur in some 

measure (e.g. rate of species loss) across a small amount of habitat loss (With and 

King 1999). Thresholds are frequently desired and used by forest managers because 

they help in the development of objectives, the construction of clear rules and assist 

with auditing (e.g. Department of Sustainability and Environment 2003b). While there 

is some empirical evidence supporting the existence of thresholds, they are not 

necessarily common (Huggett 2005, Lindenmayer et al. 2005, Radford et al. 2005). 

Even where there is evidence that thresholds exist, there can be issues with the scale 

at which they apply, and thresholds may not be easily translated between species or 

areas (Huggett 2005). Where scientifically-demonstrated ecological thresholds are 

absent, management targets can be derived from regulatory requirements, targets 

specified by forest certification systems, internal company objectives, perceived needs 

of the public or environmental organisations, or expert opinion about biologically 

significant differences between practices (e.g. see Orell and Morris 1994). However, 

these types of management targets can be difficult to defend and so scientifically-

based targets are always preferable. 

Precautionary principle 

The precautionary principle states that if an action or policy has a suspected risk of 

causing serious harm to the public or to the environment, the absence of scientific 

consensus or proof does not justify a lack of appropriate preventative action. The 

importance of the precautionary principle is acknowledged in several documents (e.g. 

Queensland Forest Practices Code 2007, Victorian Code of Practice, WA Forest 

Management Plan). In the Western Australian Forest Management Plan it states that 
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the extent of caution built into management prescriptions is a matter of judgement and 

will depend on the level of risk of detrimental environmental impacts occurring in the 

absence of the prescriptions and as a result of a less restrictive prescription.  

4.2.2.  Features of a good objective 

As discussed above, objectives are an important element of an effective management 

strategy but existing objectives vary in how useful they are to managers. A useful 

framework that can be used to formulate appropriate objectives is known as the 

SMART (specific, measurable, achievable and aligned, resourced, and timed) model 

(Doran 1981). 

Specific 

Clear wording is obviously essential to ensure that anyone reading the objective 

understands the intent and the limitations in which the objective is set. Even if the 

objective is focussed on a surrogate measure, it is important that the intent of the 

objective is clear and that the focus of a particular target is to help achieve this intent. 

Considerations that can be incorporated to clarify objectives are: 

 Who is involved?  

 What needs to be accomplished?  

 Identify a location.  

 Establish a time frame.  

 Identify requirements and constraints.  

 Specific reasons, purpose or benefits of accomplishing the goal. 

Measurable 

A measurable objective allows the progress and effectiveness of a particular 

management strategy to be assessed, facilitating adaptive management. In some 

situations it can be very difficult to measure the true intent of an objective. This is 

particularly the case when considering issues at a landscape scale. As a consequence, 

management is often focused on surrogates that are more easily managed and 

monitored. In some circumstances quantitative objectives can be set using ecological 

theory, ecological or modelling studies, or standard ‘truths’ such as the IUCN criteria. 

However, there is frequently a lack of information available to formulate robust 

quantitative objectives. In the absence of appropriate thresholds it may be useful to 

establish directional objectives (e.g. an ‘increase’ in populations). Directional 

objectives often require baseline monitoring in order to differentiate between seasonal 

variability and actual population change.  

Achievable and aligned 

While objectives should have strong aspirations, the context of the topic in question 

can limit the real potential of achieving aspirations that are too high. For example, 

issues such as climate change, drought, and pathogen outbreak are variables over 

which land managers have limited or no control but which can have big repercussions 

on the achievement of particular outcomes. It is important that objectives are 
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achievable, without losing their overall intent and careful wording is required to 

ensure this is accomplished. Incorporating a measure of flexibility or a statement of 

risk into an objective may be a practical solution, although risk assessments can be 

difficult to obtain. Involving multiple stakeholders in the development of objectives 

can help ensure the result is achievable.  

Land managers have to act within a legislative environment that can limit the 

management actions available (e.g. issues of land tenure). There can be multiple, and 

sometimes conflicting legislative requirements (e.g. timber production vs. 

conservation) and it is not always clear which requirement has priority. Objectives 

should be aligned within the particular legislative and legal framework of the 

particular environment to ensure they are achievable. 

Resourced 

The achievement of particular objectives is often dependent on the level of resourcing 

provided, and the level of resourcing available can dictate management actions 

available.  

Timed 

Including a time frame over which the objective should be achieved helps make the 

objective more specific and facilitates monitoring and reporting.  

4.2.3.  Objective development 

The development of objectives appears to occur primarily in government departments, 

or in round-table discussions with stakeholders. Most case studies appear to 

incorporate science where possible. However there is frequently a lack of scientific 

knowledge available and other factors (e.g. social, political) can influence the final 

outcome. For example reserves may be targeted towards a particular region (e.g. old-

growth wet forest) due to greater societal pressure, but it could be argued that greater 

biodiversity benefits would be achieved if reserves were placed in dry forest areas 

with lower existing levels of reservation. It therefore seems that the final result can be 

arbitrary, based on educated guesses, or a compromise of the multiple requirements 

for a particular area.  

4.2.4.  Recommendations 

There appears to be a lack of clear and useful objectives to guide management of 

biodiversity at the landscape scale in Australian forests. However, there seems to be 

increasing awareness of the importance of good objectives and an improvement in the 

objectives being produced. Objectives are an essential component of a management 

plan but they are difficult to formulate and require very careful consideration. Below 

is a list of recommendations for constructing good objectives that we have 

amalgamated as a result of discussions with industry and government personnel. 

 The SMART model may be a good framework for establishing objectives. 

 The link between theory, intent and actions should be clear. 

 The biological intent should be clear. 
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 The scale at which the objective applies needs to be clear. 

 The potential exists to have different ‘tiers’ of objectives. The first tier being 

the aspirational intent or guiding principle over the long term. The second tier 

can include one or more practical, management-oriented objectives that are the 

current goal given consideration of the long-term vision.  

 Provide a clear management context by including in the management 

document details on the different legislative requirements.   

 All stakeholders should be included in the discussion of suitable objectives to 

ensure they are clear, practical and achievable. 

 Incorporating a measure of flexibility into an objective wording or delivery 

will allow adaptive management as knowledge increases. 

 Incorporating a statement of risk into an objective may be practical to cater for 

uncertainty in whether the overall intent of the objective can be met. 

4.3.  Process 

Developing management objectives and prescriptions can be complex and extremely 

difficult. Key elements of this process are the people involved, framing of the 

management problem or objective, and the information available. Information 

available includes ecological theory, mathematical models and ecological studies.    

4.3.1.  Personnel involved 

Stakeholders are frequently involved in the development of management plans, with 

the relative influence of different stakeholders varying between areas. It is important 

to include stakeholders in discussions on biodiversity management to help ensure that 

the intent of the management is achievable and practical. An example where this was 

successfully done was the new approach to forest management taken in the British 

Columbia case study (Bunnell and Dunsworth 2009b). The involvement of all parties 

helped ensure that the revised approach would achieve the desired environmental 

outcomes, in part by adopting novel silvicultural practices.  

While involving stakeholders can be important for developing management plans, it 

can be very time-consuming to progress all aspects of the process as a group and it 

can be difficult to achieve a consensus of all members. Some practitioners reported 

that they found it more efficient to have one or two key people driving the 

development of management prescriptions and reporting to a larger group that 

included stakeholders. These key people can advance the process in light of the views 

and information provided by the group and their output can provide a focus for further 

discussions. Practitioners also emphasised the importance of establishing a strategy 

for dealing with points of disagreement early in the process. This strategy may be an 

agreement to produce a supplementary document outlining points of disagreement. 

Practitioners also stated that the people to be involved in the group should be carefully 

selected to ensure they are open-minded and willing to listen to different opinions and 

learn from other group members.  
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After the development of management prescriptions, there is generally a process of 

public consultation. In some states (e.g. Western Australia) this is formalised with a 

special panel selected to represent public interest. This process is important for 

transparency and to ensure the views of the public are represented on the panel. One 

issue that was identified with this process is that the background information and 

reasoning for particular actions is not always presented in the final document. In 

Western Australia one practitioner stated that they are proposing to produce a series of 

three documents, one with background information, one with overarching goals and 

requirements, and a third specifying how things should be done. This structure is an 

attempt to provide sufficient information and details for the different readers of the 

document (e.g. public versus industry practitioners). While the importance of public 

consultation was widely acknowledged, it was noted that the emotive and social 

motivations of society can sometimes undermine the conservation outcomes. An 

example provided was the placement of reserves in areas with greater aesthetic or 

social interest but lesser biological importance.  

An example of a collaborative approach that appears to have been particularly 

successful is that in British Columbia, Canada (Bunnell and Dunsworth 2009b). The 

high degree of public concern about timber harvesting practices stimulated a process 

for industry and conservationists to work together to reach a solution. The government 

was not included in this process. Some of the reasons why this strategy appears to 

have been successful are: 

 There was a strong desire from both industry and conservationists to reach a 

solution. 

 Both industry and conservationists invested in the process; industry by 

stopping all harvesting in certain areas, and conservationists by ceasing their 

anti-industry campaigns and using that money to help finance the process. 

 The panel responsible for finding a solution to the problem was comprised 

only of scientists to encourage a more objective and science-based discussion. 

Both industry and conservationists selected an equal number of scientists to 

represent their interests. 

 Industry and conservation personnel were allowed to observe the meetings of 

the panel and provide information where requested, but were not permitted to 

make comment unless requested. 

 An independent mediator was employed to facilitate discussions. 

4.3.2.  Framing the problem 

Designing a practical and achievable solution to a management problem can be 

extremely difficult, requiring careful consideration of numerous factors including 

social, political and adverse conservation implications (Munks et al. 2009). Most 

actions outlined in the Irish Red Squirrel Action Plan have not been implemented due 

to changes in Ireland’s financial situation (C. Lawton pers. comm.). A recent review 

of two regional forest plans, the Northwest Forest Plan and the Southeast Queensland 

Forest Agreement, queried whether the strong focus on reserves and public lands will 

achieve the intended biodiversity outcomes. Increases in reserved areas can result in 

greater intensity of forest activities in off-reserve areas (Lindenmayer and Franklin 
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2002). Given the difficulties associated with addressing many management problems, 

using a structured framework may help managers design a practical and achievable 

solution.  

Backcasting is when an end-point is imagined, and a pathway to achieving this 

endpoint is then progressed. Backcasting is thought to be useful for complex problems 

that require long-term major changes against current dominant trends (Cinq-Mars and 

Wiken 2002, Kerr and Landauer 2004). An example of backcasting might be the 

vision that the future Victorian landscape has as much or more forest than it does 

today. This vision can then promote a review of current legislation, the development 

of new legislation, an assessment of the impact on landowners and potential issues 

that may arise (e.g. compensation), and the development of a strategy for achieving 

this vision. [Note: We are not entirely certain if the ‘no-net loss’ strategy in Victoria 

was actually developed in this way, but it is quite possible that it was.]  

Resilience thinking outlines an approach for understanding the complexity in a 

system, emphasising the potential of nonlinear changes and the interdependency of 

social and ecological systems (Fischer et al. 2009, Resilience Alliance 2010). The 

resilience assessment provides a semi-structured format for asking a series of 

questions that are relevant to problem framing, in order to help define and determine 

the boundaries and key factors involved in the problem (Box 4.3). Resilience thinking 

can be used in conjunction with other tools such as mathematical models. An example 

where resilience thinking has been applied is for catchment action planning in NSW 

(NRC 2011). 

Another approach to determining management actions that examines social choices is 

known as deliberative multicriteria evaluation (DMCE). There are two stages to a 

DMCE, a multi-criteria analysis (MCA) which provides a transparent and clear 

structure for the problem, and a citizen’s jury which enables stakeholder learning and 

deliberation. The MCA involves identifying options, criteria and preferences in 

relation to the problem at hand and describes a set of management alternatives. The 

MCA methods can be used to identify a preferred option, to rank options, or short-list 

options for further review. The citizens’ jury involves a small, randomly selected 

group (representative or inclusive of interests of the broader public) coming together 

to ‘hear evidence’ from ‘witnesses’ on a particular issue, about which they will 

deliberate in order to answer a prespecified ‘charge’ or question. The citizens’ jury is 

moderated by an impartial facilitator. The DMCE process is particularly applicable 

when significant environmental and social impacts cannot be assigned monetary 

values (Proctor and Drechsler 2006, Straton et al. 2011). An example where it has 

been used is in exploring water planning options in northern Australia (Straton et al. 

2011). 

Mathematical models (see below) can be developed to provide answers to ecological 

questions and thereby facilitate management decisions. For example, modelling will 

help establish a management strategy to meet one of the objectives of the 

Leadbeater’s Possum Action Statement which is to manage its forest habitat to 

achieve ‘a target of no more than a 1% probability of extinction over 250 years..’ 

(Department of Sustainability and Environment 2003b). However, some practitioners 

commented that the process of constructing the models was often more useful than the 

final model output. Model construction helped ensure comprehensive thinking about a 

problem, identification of key information gaps, and facilitated communication 

between stakeholders. 
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4.3.3.  Sources of information 

Ecological studies 

Ecological studies, including long-term monitoring projects, are an essential 

component in the development of biodiversity management strategies. However, the 

focus of ecological studies is frequently dictated by funding and public or industry 

concerns, with greater emphasis often placed on ‘charismatic’ or ‘iconic’ species. A 

lack of knowledge of species ecological requirements was repeatedly identified as a 

key limitation to effective biodiversity management in Australian forests.  

Ecological theory 

Ecological theory is often used in the absence of ecological data and is a key 

component of all forest management systems in Australia. For example fauna 

management targets in Victoria were based on a theoretical scientific paper which 

found that 500 pairs of fauna are needed to maintain viable populations (Franklin 

1980). Ecological theory helps maximise the likelihood that management practices 

will conserve biodiversity in the absence of comprehensive information (Grantham et 

al. 2009). However, different ecological theories can lead to different management 

solutions, and the identification of clear objectives can be required to determine the 

most appropriate management approach. There is a large amount of literature 

available on the theory of managing biodiversity in production forest areas, relating to 

both pattern and process (Lindenmayer et al. 2008, Lindenmayer and Franklin 2002). 

General principles for managing forest biodiversity include (Lindenmayer et al. 

2006): 

 maintenance of connectivity 

 maintenance of landscape heterogeneity and stand structural complexity 

 adoption of ‘risk-spreading’ measures. 

Box 4.3. A broad outline of the process involved with resilience thinking (Resilience Alliance 
2010) 

 Define the system of interest and specify issue(s) of concern by describing the key attributes 
of the system and the main disturbances and processes that influence it.  

 Assess possible alternate states of the system and the processes or disturbances that could 
cause the system to shift from one state to another. Consider plausible future scenarios for 
the system as a way of exploring different directions of change in the system.  

 Assess patterns of change, explore how influences from systems at finer and coarser scales 
influence a system’s resilience and begin to formulate a plan for managing cycles of change 
and cross-scale interactions.  

 Evaluate the adaptability of the focal system and therefore the capacity to manage ecological 
resilience. Transforming a system or setting it on a new trajectory may be desired.  

 Explore where and how to intervene in the system in order to enhance (or where necessary 
reduce) resilience. This may include the development of new approaches to policy or 
management based on what has been learned. 
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The incorporation of ecological theory into forest management practices is sometimes 

explicit and sometimes achieved by default. An example where ecological theory was 

clearly incorporated into management strategies was during the development of the 

CAR reserve system which focuses on maintaining heterogeneity of retained habitat 

types. (It should be noted that the spatial distribution of the reserved areas appears to 

have received secondary consideration in many areas).  

Connectivity is managed in most states at least partly through the use of wildlife 

corridors. Corridors have not been implemented in Western Australia, where large 

roundish areas of forest are retained instead. We were told that this design was 

selected in Western Australia because a level of connectivity will be achieved by 

default through other measures (e.g. streamside reserves) and connectivity was 

perceived to be of lesser importance because fauna can use the younger forest 

between patches.  

Spatial and temporal heterogeneity are managed in a variety of ways. Coupe 

dispersion is mentioned in management documents in many areas as being important, 

but feedback suggests this is achieved to only a minimal degree. The reserve system 

contributes to heterogeneity, with reserves often established in areas of older growth 

forest. Silvicultural methods can involve the retention of some structural features 

within a stand, at least for a period of time. Aside from these measures, the stand age 

or seral structure of the landscape appears to rarely be managed intentionally, other 

than the designation of reserves. The few exceptions to this that we know of are the 

management of the fire regime in Western Australia and the management of areas for 

harvest in British Columbia.  These examples tended to focus predominantly on the 

younger age classes and, in the case of British Columbia, be more industry-driven 

rather than ecologically-driven. We suspect that stand age structure is rarely managed 

explicitly due to limited information on current and historical stand age, and 

difficulties with managing and monitoring stand age across the landscape.  

In terms of risk spreading, all areas use a range of management strategies across the 

forest estate. However, we did not encounter many instances where risk spreading 

was specifically adopted for a particular management issue, in terms of applying a 

range of strategies for the one problem. Instead it seemed that management was 

generally determined by what was achievable and deemed to be best practice given 

the particular limitations. It therefore seems that risk spreading is achieved by default, 

but not strictly by design.   

Inventory plots and remote sensing 

Information on the physical attributes of an area is a critical component for 

constructing habitat models, determining habitat availability and helping construct 

appropriate management actions. Types of information that are used include data on 

land form, vegetation type, stand structure, land-use history and disturbance. In many 

areas much of this information is obtained from field-based assessment plots or aerial 

photographs. These sources can be an expensive and time intensive meaning it can be 

difficult to maintain updated layers. Furthermore, there can be issues with delineation 

of stands using these methods, with different attributes or variables requiring different 

delineations. Describing forests as a series of raster cells rather than stands may 

overcome this issue, particularly with the increasing capacity of remote sensing 

techniques. We spoke to a number of people around Australia that were interested in 
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using remote sensing techniques, with LiDAR being the most popular. The cost of 

LiDAR appears to be one of the biggest factors limiting its use.  

While it seems that information contained in mapping layers greatly facilitate 

management decisions, we were told there can be issues with mapping accuracy and 

there can be difficulties changing mapping codes. For example, a practitioner in 

Western Australia told us that old-growth areas were mapped by removing disturbed 

and diseased areas. If an area is mapped as old-growth but ground surveys discover 

this to be incorrect, there is no capacity to downgrade the status of the retained area. 

We also know of some instances where mapping layers of particular habitat attributes 

have been developed (e.g. hollow-bearing trees in Victoria), but these layers have not 

been used systematically in landscape-scale management of these features.  

Mathematical models 

Mathematical models can be a useful tool for establishing appropriate management in 

the absence of adequate data. Models can help establish thresholds, providing a 

defensible, transparent justification of an approach taken. However, we received 

feedback that the process of constructing mathematical models can sometimes be 

more helpful than the end product. The construction of models forces an explicit 

statement of assumptions which helps frame a problem and facilitates communication 

between stakeholders. Mathematical models can also help identify the most important 

factors that will affect the success of different management strategies, thereby 

directing future research efforts.  

There are many different modelling approaches available, with associated advantages 

and disadvantages. These approaches vary in complexity and accuracy, and the time 

and expense required to develop the model. While a review of modelling approaches 

is beyond the scope of the current review, a brief outline on some of the major 

approaches we have seen as particularly relevant is provided. 

Population Viability Analysis 

Population Viability Analysis (PVA) is one of the most commonly used modelling 

strategies to assess the level of risk to a species/population. PVAs can be complex, 

incorporating non-linear relationships, and can be spatially explicit. However, PVAs 

can be time consuming and costly to produce, and can have variable accuracy 

depending on the complexity of the model and the data available (Lindenmayer et al. 

2001, Lindenmayer et al. 2003). Some feedback we received was that PVAs can 

imply that data is used more heavily than expert opinion, which may not be the case. 

Bayesian Belief Networks 

Bayesian Belief Networks (BBN) are a modelling tool that is frequently faster to 

establish than more complex mathematical models such as PVAs. BBNs use expert 

opinion, probabilistic relationships or historical information to model causes and 

effects. BBNs are particularly effective for modelling situations where some 

information is already known and some data is uncertain. BBNs are a transparent tool 

that is repeatable and more easily cross-examinable than discussions and can help 

clarify issues and facilitate communication between stakeholders (Charles River 

Analytics 2004). Progress has been made on linking Bayesian networks with spatial 

tools such as GIS (Pullar et al. 2008). Although the advantage of using BBNs is that 

they can use probabilistic statements from experts, we received feedback that it can be 
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difficult to elicit these statements. An issue with BBNs is that, depending on the level 

of expertise in defining the networks, they can treat scientific information and value 

judgements in a similar way and little thinking may go into the ‘form’ of the 

relationship (i.e. whether the relationship is linear or not). It is also easy to make small 

adjustments to the models which can potentially leave them open to abuse.   

Decision Theory 

Decision theory is a body of knowledge and related analytical techniques designed to 

help a decision maker choose among a set of alternatives in light of their possible 

consequences. Decision theory can apply to conditions of certainty, risk, or 

uncertainty. Factors such as economics can be incorporated into these models to help 

select a realistic and achievable management program that will maximise the expected 

biodiversity outcomes within a particular budget. This process can involve translating 

the consequences of particular actions into dollar values (Field et al. 2005, Klein et al. 

2009, Ross et al. 2008).  

Info-gap decision theory is when the certainty of the information going into the model 

is taken into account and the result allows for the decision most robust to this 

uncertainty to be selected (McDonald-Madden et al. 2008, Moilanen et al. 2006). (For 

criticisms of this approach see http://infogap.moshe-online.com). 

4.3.4.  Recommendations 

 Stakeholders should be involved in the development of management 

strategies.  

 People to be involved in the development of management strategies should be 

carefully selected to ensure they are practical and open-minded.  

 It may be more efficient to have one or two key people driving the 

development of management prescriptions and reporting to a larger group that 

includes stakeholders rather than including the whole group at every step. That 

is, it can be more efficient to provide working groups with some draft ideas or 

structure to work on rather than starting with a clean slate.   

 A strategy for dealing with points of disagreement should be developed early 

in the process. This strategy may be an agreement to produce a supplementary 

document outlining points of disagreement.  

 An independent mediator may help facilitate discussions for particularly 

complex situations. 

 When a new problem arises, the implications of the situation and potential 

management should be considered thoroughly and objectively.  

 Established frameworks (e.g. resilience thinking) and the use of mathematical 

models can help ensure all factors are considered (including economics and 

social factors). 

 Using ecological theory and mathematical models can help facilitate 

communication between stakeholders and provide a justification for decisions.  

http://infogap.moshe-online.com/


 RFA priority species project – background document 1:  

 National and internation landscape management of biodiversity 

Page 91 of 123 

FPA scientific report 10   2011/204114 

 Complex mathematical models, such as PVAs, can play an important role in 

decision making. However, they can be time consuming to construct and so 

the choice between PVAs and other simpler conceptual models (e.g. BBNs) 

should be done carefully on a case-by-case basis. 

4.4.  Delivery 

4.4.1.  Types of documents  

All case study areas have an array of documents that collectively deliver the 

management requirements for native forests. These documents differ in their 

objective, intended audience and legislative weight.  

Legislation and parliamentary Acts 

An essential component of the forest management structure is the legislation under 

which these areas are governed. In all states of Australia native forests are governed 

by a combination of Federal and state legislation. These high level documents can 

have significant impacts on biodiversity conservation. For example, we received 

feedback that the ‘net gain’ goal in Victoria’s Biodiversity Strategy appears to have 

had a significant impact on land clearing rates and on management practices. 

Similarly, RFAs have had a large impact on reservation and reliance on plantations in 

particular. 

Legislative documents can have conflicting requirements (e.g. wood production vs. 

conservation), or it can be unclear which legislation takes precedence. Legislative 

documents can also differ in whether they apply to private and crown land, or only 

crown land, which has implications for implementing particular management 

strategies. Furthermore, many of these high level documents have extremely broad 

objectives which, we have been told, can create some confusion when being used to 

guide management. We argue that the legislative context in management documents 

should be made clear, so that the relative importance of different requirements is 

understood.  

Code of practice 

Most states have a code of forest practice or equivalent, which is the main tool for 

delivering prescriptions on how to manage production forests. In NSW the role of a 

code of practice on crown land is provided by integrated forestry operations approvals 

and harvesting licenses which vary around the state. Western Australia has a forest 

management plan which provides some management prescriptions, and a harvesting 

manual that is constructed by the industry. Harvesting contracts signed in Western 

Australia require adherence to this harvesting manual, but the manual is not supported 

by any legislation so has lower enforcement capacity than is found in the other states.  

In some states management prescriptions vary between forest types or management 

regions. Most states have separate codes (or sections in the code or equivalents), one 

for private and one for public land. Prescriptions are generally more stringent on 

public land. The exception is Tasmania which has only one code that applies to both 

private and public land. Having a single code is good for consistency and can help 

ensure implementation of management actions across the landscape.  
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Technical notes 

In most states there are an array of documents that support the main code of practice 

and provide greater detail on a number of issues. We will refer to these supporting 

documents as technical notes. These technical notes can (but don’t always) have 

minimal or no legal backing. However, feedback indicates that these technical notes 

are easier to update than larger, more involved documents such as codes of practice. 

One example is where the description of a recruitment tree in a high-level document 

in Western Australia warranted revision, but the process involved with editing the 

document meant it was not going to be done until there was a formal review. If these 

technical notes are given more legal weight and a clear process is outlined for how 

they should be updated, we propose that they could be an effective tool for 

disseminating management prescriptions and facilitating adaptive management. 

Recovery plans or action statements  

Recovery plans (or action statements) are management plans for particular listed 

species, communities or threatening processes. All states use or have used recovery 

plans to some degree. However, the time and cost involved with producing all the 

required recovery plans is substantial. Consequently, it is common that not all 

required recovery plans are available. The large number of threatened species 

requiring recovery plans has led to prioritisation processes in some areas. NSW has 

moved away from using recovery plans for individual species and have developed a 

framework for targeting key threats and management actions that are likely to benefit 

multiple species.  

On-line tools 

Most Australian forest management agencies appear to appreciate the importance of 

making information accessible. This is increasingly resulting in tools being made 

available online. The tools available include: 

 computer-based decision-support programs to assist with land clearance 

assessments and establishing appropriate offsets 

 databases on fauna records which can be used for a myriad of purposes 

including planning for harvesting operations 

 the delivery of threatened species management prescriptions 

 information on stand structure, land form, land-use history and disturbance, 

vegetation type etc.  

Not all information is available to all audiences. We know of some instances where 

mapping layers of particular habitat attributes (e.g. hollow-bearing trees in Victoria) 

have been developed, but these layers have not been used systematically in landscape-

scale management of these features. Furthermore, we received feedback that it can be 

difficult to inform private landowners of what information is available, unless they 

specifically go looking for it. Managing forest biodiversity on private land was 

consistently raised as a limitation to comprehensive landscape-scale management. 

Public education is therefore a critical component of an effective management 

strategy. We propose that online resources and local councils can play an important 

role in information dissemination to private landowners.  
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4.4.2.  Updating management documents 

Most management documents (e.g. codes of practice) have established timeframes 

over which they need to be reviewed. We were told that reviews often take much 

longer than expected and so these time frames are not always met. The resources 

required to review the numerous documents such as recovery plans can also prohibit 

timely revisions. It seems that in practice adaptive management is slow to occur and 

often occurs opportunistically rather than by design.  

It seems to us that the degree to which opportunistic revisions are done depends on the 

amount of research and monitoring being done, and how the management structure 

facilitates communication between stakeholders. Research appears to be incorporated 

into management more readily when researchers work closely with industry and 

management personnel. For example we received the most consistent evidence of 

science-based management in Western Australia. In the past one organisation was 

both the regulator of forest use and the body responsible for logging public forests, 

and this organisation had a strong science division. While we support the concept of 

an independent regulatory body, it appears that the strong links between researchers 

and managers in Western Australia led to an abundance of applied research being 

done, and relatively rapid uptake of research results.  

Regularity of adaptive management also appears to relate to how management 

prescriptions are delivered. For example, the procedure and time involved with 

changing certain documents (e.g. code of practice) means there is minimal capacity to 

edit these documents between official revisions. This prevents even minimal changes 

being made that may improve clarity without changing intent or strategy (see above 

for example). Management recommendations delivered via supporting documents or 

technical notes appear to be updated more easily and readily, although the legal 

standing of these documents can be weaker. Referring to these technical notes in 

higher-level documents would increase their legislative weight. We received feedback 

that highly prescriptive management documents lacking clear objectives can be 

particularly difficult to adjust. We were also told that there is limited capacity to 

significantly change management prescriptions when the industry is under too much 

pressure to meet timber agreements. We propose that having a clear administrative 

pathway for responding to increasing knowledge of forest management can help 

facilitate adaptive management.  

4.4.3.  Style of delivery 

The way in which information is disseminated will have an impact on how it is 

adhered to because it can be challenging to get the right information to all the right 

people and have them read it and adhere to it. 

Audience-oriented content 

Different audiences require different types of information, according to their interests. 

For example, the public may want more information on how and why different 

management prescriptions were developed, while industry personal may want to focus 

on what they need to do. Balancing the content of management documents to cater for 

the different readers can be challenging.  We have been told that for particular key 

documents in Western Australia they are hoping to develop several complimentary 
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sub-documents that cater for different audiences. The proposed framework suggested 

was to have one background document with the scientific and theoretical context, one 

policy document outlining what to do and a third document for practitioners on how 

to do it.  

Outcome-based versus prescriptive 

The different documents delivering management prescriptions around Australia vary 

in how prescriptive they are. We received feedback that the public generally prefer 

prescriptive management while some practitioners indicated they would prefer more 

outcomes-based management. The advantage of an outcomes-based system would be 

that it theoretically allows the industry to be creative in how desired outcomes are 

achieved, and that the intent of management should be met. We received feedback 

from practitioners that the intent of management can be lost if management 

documents are overly prescriptive. For example management documents in NSW 

provide detailed instructions on retention of habitat trees for fauna, but the objective 

of this strategy is not provided (e.g. DECC NSW 2008a). However, outcomes-based 

management puts an enormous amount of legal responsibility on the industry. 

Furthermore, someone still needs to work out the most efficient way of achieving 

management objectives as most field practitioners want to be told what to do. There is 

a heavy reliance on monitoring to show the outcomes are being achieved. Clear 

prescriptions are easier to monitor, leave less room for subjectivity and are a more 

transparent way in which management is striving to achieve its biodiversity goals.  

We propose that an appropriate solution is to use SMART objectives (section 4.2.1. ) 

combined with management prescriptions that are clearly linked to the objectives. If 

objectives are clearly stated then a clause can be incorporated stating that 

management prescriptions should be followed unless it can be demonstrated that an 

alternative approach meets these objectives equally well. If prescriptions that are 

expected to change are delivered in technical notes, it would promote timely adaptive 

management as new prescriptions are developed. This format should help promote 

industry creativity, while satisfying the demand of the public for transparency, and 

help ensure a clear link between science and management.  

4.4.4.  Recommendations 

 Having a clear administrative pathway for responding to increasing knowledge 

of forest management can help facilitate adaptive management.  

 Good communication should be established between researchers, managers 

and industry. 

 Delivering SMART objectives and detailed prescriptions in technical notes 

may facilitate more adaptive management than if they are delivered in more 

involved documents such as codes of practice. These technical notes could be 

given greater legislative weight by referring to them in higher-level documents 

and by identifying a pathway for updating. 

 The legislative context in management documents should be made clear, so 

that the relative importance of different requirements is understood.  
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 Key management documents could be delivered in three parts to help ensure 

sufficient information is available for all audiences; one with background 

information, one with overarching goals and requirements, and a third 

specifying how things should be done.  

 Public education is a critical component, particularly for ensuring biodiversity 

management on private land. Online resources are a key way to improve 

information dissemination. Ensuring that councils have knowledge of relevant 

information may also be a key step in information dissemination.  

 

4.5.  Strategies 

Three main approaches for landscape planning have been identified by Andersson et 

al. (2006): 

 The species approach focuses on the needs of certain species that can act as a 

target species (e.g. threatened or umbrella species). The requirements of this 

species are expected to encompass the requirements of many other species. An 

example is the use of forest owls to designate land management zones in 

Victoria. 

 The naturalness approach aims to manage forests to natural disturbance 

regimes, which will provide habitat for, and therefore sustain, biodiversity. An 

example is the approach taken in British Columbia, Canada. 

 The multi-aspect approach has been proposed when landscapes are managed 

for multiple reasons. The approach involves identifying the most important 

characteristics, conditions and features of a landscape, determining which 

attributes are lacking in managed areas and managing different landscape units 

for different priorities. An example is the land management zones in NSW. 

 

All case study areas use a number of strategies to conserve biodiversity in the forest 

landscape. The strategies outlined here involve both products and processes. 

4.5.1.  Landscape zoning 

All case study areas designate land for different management priorities to some 

degree. In its simplest form this encompasses reserved land compared to unreserved 

land. In some areas (e.g. Victoria, New South Wales and Western Australia) this has 

been further refined on crown land. In these cases some areas outside of the reserve 

system are managed primarily for special purposes and vary in the level of permitted 

timber extraction. Examples include areas managed primarily for biodiversity 

conservation or timber extraction (see Section 4.5.4. ).  

Management zones are generally allocated using ecological theory, species ecological 

requirements and modelled habitat and species records. Specific consideration was 

given to the spatial distribution of higher protection zones in some areas (e.g. Western 

Australia), but not others (e.g. Victoria, although a high degree of spatial dispersion 

has occurred by default). In most areas the intent was that zoning allocation outside of 

formal reserves could be reassessed and changed. In practice this is rarely done other 

than increasing the protection of different areas. In some areas of NSW the zoning 
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allocation can be contested by industry when large areas are placed in high 

conservation zone categories.  

Reservation 

Reservation is one of the primary ways in which biodiversity management is 

approached in all areas of Australia. Historically areas selected for reservation have 

been influenced by social or political interest, or a lack of industry interest. In some 

areas reserved areas can be areas of lower productivity, which can have lower value 

for faunal assemblages (Braithwaite et al. 1993, Bunnell and Dunsworth 2009b).  

The development of comprehensive adequate and representative (CAR) reserve 

systems was an impressive attempt to improve the reserve network in Australia. The 

design of the CAR reserve system was based on nationally agreed criteria, also known 

as the 'JANIS criteria' (JANIS 1997). The CAR reserve system is made up of 

dedicated reserves, informal reserves and areas where values are protected by 

prescription. The aim of the CAR reserve system is to retain 15% of the pre-1750 

distribution of each forest ecosystem. Reservation of the different forest ecosystems is 

expected to help conserve associated species assemblages by default. While the 

importance of reserving areas of different forest types is acknowledged elsewhere in 

the world, target levels of retention are not always identified (e.g. British Columbia, 

Bunnell and Dunsworth 2009b). The degree to which the desired level of reservation 

has been achieved in Australia varies between states and forest types (Montreal 

Process Implementation Group for Australia 2008). Some forest types are primarily 

owned by private landowners and it is difficult to acquire more land and achieve this 

level of reservation with the funding available, although there are a number of private 

reserve programs working towards improving this. In other forest types the high 

degree of historical clearing can make achieving these targets difficult. Despite 

increases in the level of reservation and improvements to the representativeness of the 

reserve network, there are still issues such as the spatial distribution of reserves 

(Lindenmayer and Franklin 2002, Munks et al. 2009). These issues mean 

management outside of reserves is still critical.  

Regional forest plans 

In many areas of Australia, regional forest agreements (RFAs) were signed between 

state and federal governments. RFAs are 20-year plans for the conservation and 

sustainable management of Australia's native forests. The aim of the RFAs was to 

provide some certainty for both industry and conservation objectives. The foundation 

of the RFA is a series of comprehensive regional assessments of the social, economic, 

environmental and cultural and natural heritage values of each region's native forests. 

Under the Regional Forest Agreements Act 2002 forestry operations undertaken in 

accordance with an RFA are not subject to Part 3 of the EPBC Act.  

There are 10 RFAs in four states in Australia: Western Australia, Victoria, Tasmania 

and New South Wales. The RFA in Western Australia was superseded by a Forest 

Management Plan, which we have been told was due to public dissatisfaction. The 

Commonwealth and state governments completed a comprehensive regional 

assessment for South-East Queensland, but did not sign an RFA. There is, however, a 

forest agreement for south-east Queensland that has some similarities to a RFA. 

Regional forest plans are also found in other areas, such as the Northwest Forest Plan 

in the Pacific Northwest of the USA. 
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Regional forest plans have generally had a big impact on the industries in the areas to 

which they apply. Some common major outcomes of these agreements tend to be an 

increase in reservation and an increased reliance on plantation timbers rather than 

native forest. In some areas of Australia the harvesting quotas were adjusted due to 

the reduced area available for timber extraction as more land was put into reserves 

(e.g. Western Australia, Queensland). In areas where this was not done, or if the 

adjustments made were too conservative, industry representatives reported being 

under extreme pressure to meet timber harvesting targets (e.g. NSW). We were told 

that this pressure to meet wood targets is resulting in extra pressure being placed on 

private land in some areas. A review of regional forest agreements was recently 

carried out, using south-east Queensland and the Northwest Forest Plan as case 

studies. A summary of some key lessons learnt is provided in Box 4.4. 

 

Land tenure 

Seventy per cent of the total forest estate in Australia is privately managed, including 

private freehold, leasehold and Indigenous-managed lands. Leasehold land accounts 

for 65.1 million hectares of forest, about half of which is in Queensland, but 

significant areas also in the Northern Territory and New South Wales. More than 80% 

of forest classified as private is in Queensland, New South Wales or the Northern 

Territory, which includes large areas managed by Indigenous people. Private land can 

also form a major component for forestry areas overseas, with a considerable 

proportion of forestry activities occurring on private land in countries like Sweden 

and South Africa.  

Box 4.4 Lessons outlined by a review of the Southeast Queensland Forest Agreement and the 
Northwest Forest Plan (McAlpine et al., 2007) 

Two opposing frameworks for biodiversity conservation in production forests are: 
(1) having wildlife friendly forestry where conservation and production objectives are spatially 

integrated and spread across a broad estate and  
(2) separation of areas into high production areas and reserves. 
Landscape management plans often go for the second option, while a balance between the two 
might be the best outcome. 
 
Lesson 1: Conversion of public forest to conservation reserves will not in itself secure regional 

biodiversity in perpetuity. (The role of reserves can be unclear, in terms of whether they 
are intended to produce some particular ecosystem condition such as old-growth, or to 
serve as a place for natural processes to operate. It may be more effective to set a seral 
stage distribution goal for the entire area rather than attempting to reach and hold old-
forest structure in only a relatively limited portion of the landscape.)  

 Converting forests public land to reserves often perpetuates existing conservation biases. 

 There is limited management of degraded forests within new reserves. 

 Balancing conservation and timber production proved elusive. 

 Failure to consider biodiversity conservation needs across all land ownerships.  
Lesson 2: Politicians and interest groups are not comfortable dealing with uncertainties in 

achieving conservation outcomes. 
Lesson 3: Scientists need to be actively engaged in the forest-planning process if long-term 

conservation goals are to be achieved. The involvement of science can be inhibited by 
social phenomena including environmental law, economics, sociology, psychology and 
political power.  
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Public and private land are not distributed evenly in many areas but can be aggregated 

in particular forest types or regions (e.g. Pacific Northwest, USA). Public and private 

land can differ in the types and intensities of disturbance they have been subject to 

(e.g. land clearance for agriculture). This means that the case study areas differ in the 

proportion of forest that is found on private or crown land, and therefore the 

importance of private land for the forest industry and for forest biodiversity 

conservation (Table 1). Areas of private land can be of significant biological 

importance in some areas, but difficulties in managing private land can be a major 

challenge for landscape-scale biodiversity conservation (e.g. Pacific Northwest, 

USA). 

The legal capacity and administrative framework for managing biodiversity differs 

between private and public land in many of the case study areas. Most Australian 

states have separate codes (or sections in the code or equivalents), one for private and 

one for public land. Prescriptions are generally more stringent on public land. The 

exception is Tasmania which has only one regulatory document that applies to both 

private and public land. Having a single code can influence management strategies 

adopted, particularly if financial compensation is required when private landowners 

can demonstrate financial difficulty as a result of management practices. Buying back 

land from private landowners, providing compensation for unharvested land or 

establishing private reserves are some of the main avenues available for landscape 

management on private land in many areas (e.g. certified woodland key habitats in 

Sweden). 

Table 1 Summary of forest cover in the Australian states and Territories. 

State % of land by 
jurisdiction 
covered in 

native forest 

% of national 
native forest 

estate 

% of native 
forest in 

jurisdiction that 
is freehold or 

private 

% of forest 
estate in the 
jurisdiction 

that is 
plantation 

% of national 
plantation 

estate 

Victoria 34.5 5.3 13.5 4.8 21.8 
NSW 32.7 17.8 68.6 1.3 19.0 

Queensland 30.4 35.7 82.2 0.4 12.8 
WA 7.0 12.0 30.5 2.2 21.4 

Tasmania 45.6 2.1 28.4 7.4 13.6 
SA 9.0 6.0 50.6 1.9 9.5 
NT 23.0 21.0 97.5 0.1 1.4 

ACT 50.6 0.1 6.5 7.5 0.5 

Information obtained from Australian State of the Forest Report, data for 2007. 

4.5.2.  Managing environmental surrogates 

A key strategy in managing forest biodiversity is by managing structural features that 

have an implicit relationship with biodiversity. Environmental surrogates range from 

broad management of land clearance or stand age, to particular features like hollow-

bearing trees and coarse woody debris. Spatial and temporal dispersion of disturbance 

is one of the ways in which forest structure is managed in production forests.  

Forest cover 

The net loss of woody vegetation (mostly forest) in Australia was estimated at  

260 000 hectares (0.25%) per year between 2000 and 2004. The majority of land 
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clearance was for agriculture and urban development, although wildfire can also 

contribute to loss of vegetation. As much as one-third of Australia’s native vegetation 

in the intensively managed agricultural and urban zones has been cleared or 

substantially modified over more than 200 years of European settlement. While the 

long-term rate of loss of woody vegetation is declining (Montreal Process 

Implementation Group for Australia 2008), land clearance remains a big issue for 

biodiversity conservation in many regions of Australia. 

All states have procedures in place to try and limit land clearance, which generally 

involves the use of clearance permits. The most stringent of these approaches is 

probably the ‘net-gain’ policy implemented in Victoria where the goal is to have a 

net-gain in extent and quality of native vegetation. This approach uses a habitat metric 

to assess clearing applications and the use of offsets when clearing is permitted. In 

other states like NSW, there are procedures in place to limit land clearance but to our 

knowledge there is no policy for ensuring a native forest estate is maintained at a 

defined level. Some states have established financial institutions to assist landowners 

who experience financial hardship as a result of the land clearing legislation (Squelch 

2007). Illegal land clearance appears to be an issue in some areas. 

Changes in forest cover can affect stream hydrology (Vertessy et al. 2001). Some 

areas therefore manage the amount of harvesting that can occur within a catchment 

(e.g. Western Australia), while in other areas this is largely unmanaged (e.g. NSW, R 

Kavanagh, pers. comm.).  

Stand structure – spatial and temporal dispersion of disturbance 

Given a lack of knowledge of the requirements of biodiversity in most areas, many 

production forest landscapes strive to emulate natural disturbance regimes (or stand 

age distribution) and make the assumption that this will maintain biodiversity by 

default. Spatial and temporal distribution of disturbance is a key element when 

achieving this. It is also important to disperse retained habitat because some species 

have very restricted distributions and other species can be territorial so need dispersed 

home ranges. Management documents in most states specify that harvested areas 

should be spatially and temporally dispersed to maintain heterogeneity. From 

feedback we have received this appears to receive only minimal attention in practice. 

In some states this is limited by the management structure. (For example, in Victoria 

DSE distribute parcels of land from which the industry design a harvesting program). 

In other areas logistical issues affect the practicalities of dispersing harvesting 

activities. The logistics and cost of road production appears to be one of the major 

factors affecting coupe dispersion. In Western Australia the spread of diseases (e.g. 

Phytophthora) are also a significant consideration. 

One example where spatial heterogeneity is actively managed is in the selection of 

retained areas such as fauna habitat zones and wildlife corridors. Fauna habitat zones 

are circular areas of land (approximately 200 ha of mature forest) that are spaced 

throughout the forest estate in Western Australia. Most other states use wildlife 

corridors to help maintain connectivity and structural heterogeneity. There are 

generally some spatial and structural requirements for the establishment of these 

retained areas. A second example of spatial and temporal management of stand 

structure is the burning regime adopted in Western Australia. In this area the 

understorey ages of the forest estate is managed by burning to a negative exponential 

curve. In forest areas managed for timber harvesting in BC, Canada, the stand age 
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composition of the landscape is determined by the harvest rotation interval (A 

McKinnon, pers. comm.).  

Key features – hollow-bearing trees 

Key features like hollow-bearing trees and coarse woody debris are critical habitat for 

many fauna species. These features will be retained to some extent by managing 

forest for stand structure (e.g. stand age). However, the main strategy for actively 

managing these features is by retaining them within harvested areas. The only way in 

which landscape-scale processes are actively incorporated is by having different 

within-coupe retention levels for different areas or forest types (e.g. Wayne et al. 

2006).  

4.5.3.  Offsets  

An offset is when an existing area that has biodiversity value is protected or enhanced, 

or a new area of habitat is created for the purpose of compensating (or offsetting) 

habitat lost due to development/land clearing. The concept of using offsets to mitigate 

loss of biodiversity or habitat due to development is widely used globally. Offsets are 

a way of meeting multiple objectives; allowing development to occur while making 

efforts towards meeting conservation objectives (e.g. no net loss in vegetation cover). 

Offsets are generally set by similarity to the developed area, size and quality of 

habitat. However, there are some issues with the concept of offsets, in that they still 

facilitate loss of current habitat, the gains do not always counter the losses, there can 

be a time lag between loss and gain and there is often poor implementation and 

monitoring (Burgin 2008, Gibbons and Lindenmayer 2007). Despite these limitations, 

they are a practical solution while land clearance is still being permitted, particularly 

when offsets meet the requirements outlined in Box 4.5.  

 

Biobanking 

BioBanking is a market-based scheme that enables 'biodiversity credits' to be 

generated by landowners who commit to enhancing and protecting biodiversity values 

on their land through a biobanking agreement. These credits can then be sold, 

Box 4.5. The requirements of an offset in order for it to contribute to ‘no net loss’ (Gibbons and 
Lindenmayer 2007) 

 Clearing is restricted to vegetation that is simplified enough so that its functions can be 
restored elsewhere with confidence, or clearing is restricted to vegetation that is unlikely to 
persist and is not practicable to restore irrespective of clearing. 

 Any temporary loss in habitat between clearing and the maturation of an offset, or 
differences between the habitat lost from clearing and gained through an offset, does not 
represent significant risk to a species, population or ecosystem process. 

 There will be gains of sufficient magnitude on the offset site to compensate for losses from 
clearing. 

 Best practice adaptive management is applied to offsets.  

 Offsets are in place for at least the same duration as the impacts from clearing.  

 There is adequate compliance.  
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generating funds for the management of the site. Credits can be used to 

counterbalance (or offset) the impacts on biodiversity values that are likely to occur as 

a result of development. The credits can also be sold to those seeking to invest in 

conservation outcomes, including philanthropic organisations and government.  

Metrics 

Metrics are a way of numerically reflecting the availability or quality of habitat in a 

particular area. Metrics are useful because they provide a clear reporting method that 

facilitates management and monitoring. One example is the habitat hectares approach 

in Victoria that is used to assess land clearance applications and associated offsets 

(Parkes et al. 2003). Some concerns with metrics are that no single landscape metric 

adequately captures the response of the regions forest biota (McAlpine and Eyre 

2002). By design metrics are a simplification of the real world and so information is 

always lost. It has been recommended that the information going into metrics needs to 

be carefully examined for potentially misleading information (e.g. a decrease in some 

scores can result in an increase in others, Wintle 2008) and the components of a 

metric should be examined as well as the final metric itself.  

4.5.4.  Within-coupe management 

Within-coupe management is one of the main ways in which some key features, like 

hollow-bearing trees, are actively managed. Harvesting practices can be adapted for 

biodiversity management by excluding areas from harvest, by adjusting the type or 

intensity of silviculture applied, or by the retention of key features.  

Retained areas 

In all native production forest areas there are numerous reasons why patches of forest 

are retained within the designated harvest area. This ranges from streamside reserves, 

areas that are inaccessible or commercially unviable for harvest, protection of sites of 

important cultural or historical significance, areas that link other intact patches of 

forest and provision of habitat for biodiversity. There is some evidence that the effects 

of habitat amount can far outweigh the effects of habitat pattern, but the importance of 

fragmentation can be affected by the scale at which the area is considered (McAlpine 

et al. 2006). Therefore patches retained within harvested areas are likely to make 

significant contributions to the management of some biota, but larger retained areas 

will also be required.   

Silviculture 

The type of silviculture used will have a big impact on the structural features of the 

forest that are retained, and therefore the type and quality of habitat that is provided 

for fauna. The type of harvesting used varies between case study areas, forest types 

and land tenure. There is an array of partial harvesting methods that retain trees 

throughout the harvested area. In some types of partial harvest the type of habitat that 

is retained in the long-term is biased towards a particular age-class or structure. 

Repeated harvests have the potential to greatly reduce critical habitat elements such as 

hollow-bearing trees (Koch 2007). Public concern about partial harvesting silviculture 

appears to be much less than concern over more intensive silviculture such as 

clearfall, burn and sow. Probably in response to public concern, most states are 
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moving away from the use of clearfalling. Some alternative silvicultural methods are 

being introduced to try and improve the structural retention in harvested areas (e.g. 

variable retention, Forestry Tasmania 2009). Variable retention is slowly being 

adopted in some areas that are reliant on a high intensity burn for regeneration where 

clearfall silviculture has traditionally been used.  

Retention of key features 

Trees are often retained within the harvest area as part of the silvicultural prescription, 

or as retention of key features for fauna. The main key features retained are trees 

containing hollows, trees containing known nests (e.g. for eagles), or important feed 

trees. The rate of key tree retention varies between states and forest types (Wayne et 

al. 2006). In most Australian states, the trees to be retained are individually identified 

and marked. In Tasmania, patches of trees to be retained are identified but specific 

trees are not marked.  

4.5.5.  Targeted management for select species  

A lot of the strategic biodiversity management approaches were developed for 

particular species. In some cases these are targeted reserves to protect part of, or the 

entire habitat of, particular species (e.g. stag beetles in Tasmania). In other areas 

species-specific requirements have contributed to the development of the reserve 

estate across the entire production forest area (e.g. possums in Western Australia, 

owls in Victoria). Management approaches for individual species varies. In Tasmania 

threatened species management focuses on habitat (Chuter and Munks 2011a). In 

Victoria and NSW a record or sighting of a species is generally required before 

management actions are applied. Systematic fauna surveys were done in Victoria in 

the 1980s but are not currently being done, although there is currently a move to 

include limited pre-harvest surveys (R Kavanagh, pers. comm.). In NSW fauna 

surveys are conducted before harvesting, and special prescriptions are applied if any 

species of concern are found. We were told that NSW adopted the species detection 

approach due to limited knowledge of species habitat requirements. How readily 

species will be detected during limited pre-harvest surveys will be variable. 

A wide range of strategies are used in targeted management for select priority species. 

In forestry areas the main strategies are: 

 establishment of a reserve, or an area unavailable for harvest 

 identification of high, medium and low quality habitat with different 

management in the different zones 

 adjustment of silvicultural practices 

 retention of key habitat features (e.g. hollow-bearing trees, feed trees) 

 implementation of predator-control programs (e.g. fox baiting) 

 fire management 

 weed management. 

Focusing on particular species can mean fewer resources are available for other 

species, and areas protected for threatened species will not necessarily coincide with 

areas of greatest biodiversity (Orme et al. 2005). However, in other cases focussing 
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management on focal species can provide better outcomes than managing for 

communities or physical proxies (Kintsch and Urban 2002). Rare species can have 

dissimilar habitat requirements to the majority of more common species (Gregory and 

Gaston 2000), so strategies developed for the majority of species may not capture all 

rare species.  

Species prioritization 

Most states work on a case-by-case basis, dealing with threatened species as they can 

but often influenced by waxing and waning interest from the public. In some areas a 

more formalised process has been adopted. For example Queensland has completed a 

species-prioritisation process. This involved experts assessing the threat to each 

species, senior decision makers weighing each species according to set criteria, and 

producing a list prioritising different species. The factors used in the assessment 

process were the probability of extinction, the consequences of extinction, and the 

potential for affecting recovery.  

We were told that in NSW in particular there is concern that too great a focus is 

placed on single species, which can mean broad-scale impacts are being missed. We 

were told that NSW is hoping to focus more on threatening processes (e.g. 

fragmentation) rather than continually responding to species sightings. This is being 

implemented by a move away from species-specific recovery plans, via the 

Threatened Species Priorities Action Statement (PAS). The PAS tries to group key 

species and management requirements to streamline management activities. A 

prioritization approach has also been adopted in western NSW to identify priority 

remnant areas to be protected. The criteria used were the spatial size, isolation and 

expected importance for fauna. Species were divided into those that respond to habitat 

availability (which can therefore be managed by focusing on the habitat) and those 

where locality records need to be established (and require more species-specific 

approaches).  

The concept of indicator or umbrella species has been used to direct management in 

some states (e.g. owls in Victoria). For this it is assumed that particular species reflect 

the presence of a suite of other species. It is believed that managing the landscape for 

these key species will protect other species by default. However, given that species 

have different habitat requirements, the degree to which this occurs will be variable 

(Lindenmayer et al. 2002).  

Pests and diseases 

In many areas pests and diseases are a major impact on the health of the forest as a 

whole (e.g. Phytophthora) or on particular species (e.g. devil facial tumour disease). 

Management of pests and diseases is highly variable depending on the area, the 

severity or knowledge of the impact, and the ability to and cost of managing the 

pest/disease. The cost of managing pests and diseases can be prohibitive and 

management is often an ongoing process. However, pest and disease management can 

be a crucial element of biodiversity conservation (e.g. Hayward et al. 2007).  

4.5.6.  Certification 

Forest certification was developed as a way of demonstrating sustainable forest 

management practices. Certification requires practices being audited by an 
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independent, third party certification body against the standard for certification. 

Certification schemes have had a significant impact on biodiversity management in 

South Africa, and also in Sweden. The two key certification schemes related to forest 

products in Australia are the Australian Forestry Standard (AFS) and the Forest 

Stewardship Council (FSC). 

AFS has nine criteria and forty requirements with the number of requirements varying 

under each criterion. Included in the nine criteria are the requirements: 

• protect and maintain biological diversity 

• forest ecosystem health and vitality 

• protect soil and water resources 

• natural, cultural, social, religious and spiritual values. 

The FSC includes a key principle related to biodiversity, as follows: 

‘Forest management shall conserve biological diversity and its associated 

values, water resources, soils, and unique and fragile ecosystems and 

landscapes, and, by so doing, maintain the ecological functions and the 

integrity of the forest’.  

Over nine million hectares of native forests and plantations were covered by a 

certification scheme in September 2007 (Montreal Process Implementation Group for 

Australia 2008). However it has been argued that existing certification schemes are 

deficient and should demand measurable management objectives, risk assessments, 

monitoring and adaptive management (Wintle and Lindenmayer 2008). 

4.5.7.  Recommendations 

 An array of approaches should be adopted across the landscape. 

 Prioritisation processes can help streamline management actions. 

 Applying different management zones may be a useful process, but public 

perception of the role of zones can produce difficulties for things like 

changing zone allocations. 

 The difficulties of ensuring good management of biodiversity on private land 

should be considered when designing a management strategy. Buy-backs or 

covenants on private land seem to be one of the main ways of ensuring good 

conservation on private land.  

 Harvesting levels should be adjusted if reservation levels increase. 

 Environmental surrogates, such as stand age distribution, are a critical way of 

logistically achieving landscape-scale management, but it is important that 

there is a clear logical or scientific basis to their use. 

 Some rare/threatened species are dissimilar in habitat requirements and 

distribution to other species and measures of biodiversity, so some targeted 

management may be required for some species. 



 RFA priority species project – background document 1:  

 National and internation landscape management of biodiversity 

Page 105 of 123 

FPA scientific report 10   2011/204114 

 Metrics can help facilitate management and monitoring, but they should be 

carefully constructed and reviewed to assess their effectiveness or the 

occurrence of adverse results. 

 Offsets can be a practical method for achieving multiple management 

objectives, but the use and design of offsets should be carefully considered to 

ensure they are achieving what is expected of them.  

 Some useful elements of a landscape approach to the conservation of forest 

biodiversity are: 

o maintenance of a permanent native forest estate 

o comprehensive adequate and representative reserve system 

o management zones  

o measures to increase connectivity, including streamside reserves and 

corridors 

o measures to increase heterogeneity, including reserves, management of 

stand age or seral structure, spatial and temporal distribution of 

harvesting 

o protection of aquatic habitats, including streamside reserves, limits to 

harvesting within catchments, appropriate stream crossings 

o management of pests and diseases 

o appropriate silviculture 

o in-coupe prescriptions and retention 

o targeted prescriptions for select species. 

4.6.  Factors that limit effective biodiversity management at the 

landscape scale 

In order to improve management of biodiversity at the landscape scale it is important 

to understand the factors that limit current effective management. Below is a brief 

summary of some of the key factors reported by government and industry personnel 

as currently limiting effective biodiversity management at the landscape scale. 

4.6.1.  Physical context 

History 

Historical land-use practices limit current habitat availability and therefore our ability 

to conserve and protect species. Different areas have been exposed to anthropogenic 

disturbance for varying degrees of time. The potential for current effective 

management will be greatly influenced by historical disturbance. The concept of 

extinction debt means that previous action makes extinction of particular species 

highly likely regardless of current actions. 

Ecological complexity 

Different areas of Australia have different levels of biodiversity and suites of species 

negatively affected by harvesting. Areas of lower biodiversity and fewer threatened 
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species have greater capacity to adapt production to cater for these species 

requirements.  

Climate 

Issues like global climate change and periods of drought can potentially have 

enormous impacts on biodiversity, but there is little to no ability to alter these effects, 

at least in the short term. 

4.6.2.  Social/political context 

Management priorities are frequently dictated by social and political desires rather 

than by biological importance. Some attempts have been made to address this (e.g. 

species prioritisation framework in Queensland) and tools are becoming available on 

how to manage rare and threatened species and prioritise management activities 

within a particular budget (Section 4.3.3. ).  

Legislation 

Different laws and parliamentary Acts can have conflicting objectives.  This can mean 

that the capacity for adaptive management is limited because any adjustments can 

impact other legal commitments. 

Government structure 

Our flexibility in defining landscape units is frequently pre-defined by jurisdiction 

boundaries. Government structure can also influence communication between 

stakeholders. 

Liability 

It is not always clear who is responsible for particular aspects of biodiversity 

management. The approach adopted by the responsible organisation may be modified 

due to concerns about liability (e.g. reluctance to establish quantitative targets).  

Compensation 

The legal requirements to compensate landowners that are impacted by particular 

management can have a big impact on the incentive and options available for 

management.  

Land tenure 

The ability, both legally and practically, to manage threats to biodiversity are 

frequently greater on public land than private. Most states have more limited 

legislative power to manage biodiversity on private land than public land. In many 

areas private land is of key importance to biodiversity so the distribution and lack of 

legislative force severely cripples the capacity for effective management. In areas 

where different agencies manage different land tenures there can be a lack of a 

coordinated response to biodiversity management.  

Sometimes a more pro-active approach is required to biodiversity management – such 

as revegetation. Most states have limited capacity for targeted and adequate 

revegetation programs. The effectiveness of biodiversity management on private land 
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is determined by the compensation money available and the willingness of 

landowners.  

4.6.3.  Management direction 

Objectives 

A lack of appropriate objectives can limit the effectiveness of current management.  

Definitions 

Definitions, or the lack of suitable definitions, can have implications on the 

interpretation of management documents, including objectives. For example, a 

common objective used is to ‘maintain species throughout their range’, but the scale 

at which this refers to is rarely indicated.   

Information 

Our knowledge of ecological theory and the requirements for species is increasing, 

but frequently there is a lack of information for particular species or systems that 

prevents effective management. However, sometimes there is data available that could 

be used more effectively and extensively. Presumably the fact that it isn’t is due to 

inadequate communication between organisations and a lack of funding for particular 

programs. 

4.6.4.  Resources  

Funding 

Most practitioners reported that funding is one of the main limitations to addressing 

particular concerns or gaps in our knowledge.  

Tools 

There is a substantial reliance on remote-sensing tools to map and monitor habitat 

availability and change. While tools available for use are improving, and in some 

cases are possibly more advanced than our capacity to implement them, we were told 

by a number of practitioners that the lack of appropriate tools can hinder management 

practices.  

Time 

It is not possible to examine or monitor everything, even with limitless financial 

resources. Furthermore, some threatening processes happen at a rate faster than 

information can be gathered or appropriate responses developed (e.g. disease 

infestation). 

4.6.5.  Communication 

A lack of communication between policy-makers, researchers, managers and industry 

can limit the development of appropriate management action. Given the variability in 

ecosystems over both space and time, generalisations need to be made, particularly in 

higher-level policy documents. These generalisations can result in vague objectives 



 RFA priority species project – background document 1:  

 National and internation landscape management of biodiversity 

Page 108 of 123 

FPA scientific report 10   2011/204114 

and prescriptions (which therefore provide limited guidance), or don’t reflect the 

optimal management for a particular area at a certain time. Flexibility in prescriptions 

could assist this but is hard to achieve for practical reasons, and for public 

understanding. 

4.6.6.  Recommendations 

 Being aware of the limitations to management can help make management 

strategies more achievable and appropriate to the circumstances. However, 

what are real limitations and what are surmountable should be carefully 

assessed. 



 RFA priority species project – background document 1:  

 National and internation landscape management of biodiversity 

Page 109 of 123 

FPA scientific report 10   2011/204114 

5 Conclusions 

Managing forest biodiversity has been described as a ‘wicked problem’, meaning 

there is no tidy solution (Bunnell and Dunsworth 2009b). Wicked problems are 

difficult or impossible to solve due to incomplete, contradictory, and changing 

requirements and complex interdependencies. Being a wicked problem and given the 

limitations described in this document, it is unrealistic to expect any forest 

management system to be perfect and guarantee protection for all species. However, 

saying it is unrealistic to expect a perfect management system does not alleviate the 

need to continue striving for ‘perfection’. Instead it is an acknowledgement that 

achieving good management is an extremely difficult and ongoing process. The 

inability to guarantee perfect management for all elements of biodiversity is 

acknowledged in many forest management documents in Australia.  

The importance of identifying and working within limitations is having growing 

recognition in the scientific literature. For example, it is now being acknowledged that 

not all things can be monitored, not all threatened species can be saved and resources 

and capacity are limited. Prioritisation processes and modelling tools are being 

developed to help determine the best management actions given these limitations 

(Bottrill et al. 2008, Chades et al. 2008). However, we recommend that caution be 

taken when identifying limitations, to be sure that real and surmountable limitations 

are clearly differentiated.  

Despite limitations to effective forest management, there is a wealth of theoretical and 

ecological knowledge available with which to design a robust management strategy. 

The main guiding principles for sustainable forest management are to maintain 

connectivity, heterogeneity at multiple spatial scales, and stand structural complexity, 

and to adopt risk spreading measures (Lindenmayer and Franklin 2002). These 

principles have all been adopted in the case study areas, but to varying degrees. In 

many areas the principle of connectivity is specifically addressed (e.g. by 

implementing corridors), while in other areas connectivity is not specifically managed 

but is believed to be achieved by default (e.g. relying on streamside reserves and the 

unreserved forest areas to maintain connectivity). Managing landscape heterogeneity 

appears to receive some attention, but generally only in a rudimentary form. For 

example dispersal of coupes in time and space appears to be desired in most areas, but 

feedback suggests it is frequently not actively managed or only loosely managed. 

Also, managing stand age or seral structure appears to rarely happen by design, with 

the major exception of implementing a reserve system, and in that case the reserve 

system may be deliberately biased towards one age-class (typically old-growth). A 

small number of case studies had explicit management of the age structure of the 

landscape, e.g. British Columbia and Western Australia. However, these examples 

tended to focus predominantly on the younger age classes and in the case of British 

Columbia be more industry-driven rather than ecologically-driven. In terms of risk 

spreading, all areas use a range of management strategies across the forest estate, but 

risk spreading seems to be achieved by default rather than by design.   

A large array of strategies is widely used to help conserve biodiversity at the 

landscape scale (Table 2). These strategies include activities targeted at particular 

species, at habitat structures, and at ecosystems. The strategies used in any area are 

partly a result of differences in the complexity of the forest estate (in terms of number 



 RFA priority species project – background document 1:  

 National and internation landscape management of biodiversity 

Page 110 of 123 

FPA scientific report 10   2011/204114 

of forest types), in the number of threatened forest-dependent species, in the level of 

reservation, land management governance systems and land ownership. All of the 

strategies adopted will benefit some species and not others (Lindenmayer et al. 2007) 

and the optimal strategies to use are likely to vary between areas. If a diversity of 

strategies is applied in keeping with the general principles of connectivity, 

heterogeneity and risk spreading, it is expected that the requirements of most elements 

of biodiversity will be captured. However, given the complexities of the natural 

world, some targeted management for particular species or systems will always be 

required in addition to these broad measures.  

While historically management has focused on stand-level measures, there is an 

increasing tendency to manage biodiversity issues at the landscape scale. Management 

at this broader scale is essential, particularly in production forest areas, to prevent a 

‘death by 1000 cuts’. Our theoretical and scientific knowledge of species, systems and 

management practices is continually increasing. Concurrent with this is an 

improvement in tools with which we can assess, manage and monitor elements of 

biodiversity. Consequently our capacity to effectively manage biodiversity at the 

landscape-scale continues to improve. Forest management is not a static process, but 

is rather a dynamic and continually evolving discipline that requires continued review, 

assessment and adaptation.  
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Table 2. Summary of the key strategies used for landscape-scale management of biodiversity in different regions and their associated advantages and disadvantages 

Strategy Where applied Advantages Disadvantages 

Maintenance of a 
permanent native forest 
estate 

Land clearance management is 
applied in all areas with varying 
levels of prescription. Not all 
areas specifically require the 
maintenance of a forest estate. 

 Essential element of maintaining forest 
biodiversity.  

 Particularly important in areas/systems with low 
reservation. 

 Can be difficult to monitor. 

 Quality of forest can be compromised. 

CAR reserves Found in all areas but the 
amount and representativeness 
of reservation varies. 

 Important for species/systems that are sensitive 
to disturbance or rely on mature habitat. 

 Precautionary approach of assuming 
biota/processes within different forest types will 
be conserved despite a lack of knowledge on 
their requirements. 

 The distribution of reserves is frequently dictated 
by factors other than biodiversity and can be 
located primarily in unproductive areas. 

 The amount of reservation in many areas is 
expected to be insufficient for maintaining all 
biota.  

 Resources are frequently not available to 
manage reserved areas adequately. 

Management zones Found in some areas  Can provide clearer management goals for 
production forest landscapes. 

 The flexibility intended in the design of these 
areas can be limited and it can be difficult to 
‘downgrade’ the conservation value of a zone. 

Manage connectivity (e.g. 
corridors) 

Found in many areas  Generally requires a once-off assessment of the 
landscape. 

 Can be very difficult to apply in areas of private 
land. 

Managing stand age/seral 
structure 

Rarely done specifically  Can manage landscape to historical patterns 
and thereby assume that adequate habitat for 
biodiversity will be maintained.  

 Difficult to monitor and implement. 

 Difficult to determine an appropriate regime. 

Spatial and temporal 
distribution of harvesting 

Most areas state this is a 
desired outcome 

 Dilutes the impact of harvesting within a 
particular area 

 Difficult to monitor and implement. 

 Difficult to determine an appropriate regimes. 
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Environmental surrogates 
(e.g. hollow bearing trees) 

Used in all areas  Can provide a method for managing the habitat 
of species rather than species themselves which 
is easier for management and monitoring. 

 Generally easy to implement. 

 Is an indirect way of managing species and so 
how well it achieves this can be difficult to 
determine. 

Management of pests and 
diseases 

Variable  Is controlling what can be a key impact on the 
health of forest biodiversity. 

 Can be extremely expensive or logistically 
impossible to achieve. 

 Information on effective management is often 
lacking and so there can often be substantial 
time delays.  

In-coupe retention and 
silviculture 

Found in all areas but is highly 
variable 

 Easy to implement. 

 Can help ensure spatial distribution of key 
structural features. 

 Can be limited by the ecological requirements of 
a system (e.g. need for a regeneration burn). 

 Will not provide adequate habitat for all species 
(e.g. edge-sensitive species). 

 Can be difficult to assess how much habitat is 
retained across the landscape. 

Targeted prescriptions for 
select species 

Found in all areas  Allows targeted actions for particular species 
with special ecological requirements. 

 Can be difficult to implement additional 
prescriptions on top of standard requirements. 

 Can be difficult to implement on private land.  
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7 Appendix 1. Details of the national study tour 

 Itinerary 
Date Personnel interviewed Organisation Location 

14 October  Ryan Incoll DSE Melbourne 
15 October  Brendan Wintle University of Melbourne Melbourne 

 Richard Loyn Arthur Rylah Institute Melbourne 
 Julian Fox University of Melbourne Melbourne 

16 October Wil Blackburn and Bronwyn Price DSE Melbourne 
 Terry Walshe University of Melbourne Melbourne 
 Adrian Moorrees DSE Melbourne 

19 October Chris McElhinny ANU Canberra 
 Simon Ferrier CSIRO Canberra 

20 October Sue McIntyre CSIRO Canberra 
 Joern Fischer ANU Canberra 
 Brendan Mackey ANU Canberra 

21 October Paul Massey-Reed and Steve Hartley DECC Sydney 
 David Nicholson DECC Sydney 

22 October Rod Kavanagh, Trent Penman and 
Frank Lemckert 

DPI Sydney 

23 October Rob Taylor Environment NSW Dubbo 
 Peter Christie Environment NSW Dubbo 
 Pat Tap and Warwick Bratby Forests NSW Dubbo 

26 October Jim Burgess Timber Queensland Brisbane 
27 October Hugh Possingham University of Queensland Brisbane 

 Geoff Kent DERM Forest Products Brisbane 
 Clynton Wells DERM Brisbane 
 Stuart Henry DERM Brisbane 
 Bob Hoey DERM Brisbane 
 Paula Peters DERM Brisbane 

28 October Ian Abbott DEC Perth 
 Geoff Stoneman and Martin Rayner DEC Perth 

29 October John McGrath, Alan Seymour, Gavin 
Butcher 

Forest Products 
Commission 

Perth 

30 October Bob Hagan DEC Bunbury 
 Deidre Maher DEC Bunbury 

Aim:  

To discuss the objectives, methods and monitoring for biodiversity management at the 

landscape-scale in Australian production forests. 

Questions 

 What are the main landscape-scale biodiversity issues perceived to be in this area? 

 What are the RFA priority species? 

 What are the main strategies for managing biodiversity at the landscape-scale? 

 How do these strategies vary across land tenures (private and public)? 

 What are the objectives of these strategies? 

 How are the objectives developed? 
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 How are the objectives delivered? 

 To what degree has scientific research contributed to formation of the objectives 

and management strategies? 

 How is landscape-level planning taken into account during coupe planning? 

 How is the effectiveness of the biodiversity management prescriptions at the 

landscape-scale assessed/monitored? 

 What planning tools are used to assess/monitor landscape-level management 

prescriptions? 

 What process is in place to use the results of the effectiveness monitoring to 

update management strategies (i.e. adaptive management)? 

 What are the main limitations to effective landscape-level management? (e.g. 

funding, information, tools). 

 

 


