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Introduction 

The Saving our Species program (SoS) has a clear overarching objective: ‘To maximise the 
number of threatened species that are secure in the wild in NSW for 100 years'. To evaluate 
the program against this objective, the Office of Environment and Heritage (OEH) has 
developed a comprehensive framework that: 

 links investment in projects with their outcomes  

 covers short-term, medium-term and long-term timeframes 

 facilitates monitoring of projects and evaluation of program effectiveness and 
efficiency. 

As part of this framework, there is a logic that describes the assumed outcomes of 
implementing species conservation projects and the monitoring that needs to be done to test 
those assumptions (see Figure 1). 

Monitoring, evaluation and reporting (MER) for conservation projects under SoS is informed 
by this logic and by the following guiding principles: 

 transparency – values, decisions and priorities are clearly justified and 
communicated to all stakeholders and the community 

 objectivity – decisions and priorities are based on consistently applying an 
evidence-based approach 

 scientific rigour – the collection, analysis and use of data is rigorous and decisions 
are based on the best available evidence  

 cost-effectiveness – investment decisions are based on maximising expected return 
in terms of outcomes, relative to cost 

 adaptive learning – opportunities for learning improve management effectiveness 
and are achieved wherever possible. 

This framework also complements and will contribute to the broader OEH environmental 
monitoring, assessment and reporting program. 

The purpose of this document is to provide SoS stakeholders and those implementing SoS 
conservation projects with a consistent approach to MER. By following these guidelines: 

 monitoring the outcomes of conservation management actions will be rigorous and 
effective 

 evaluation of outcomes will be consistent and applicable at a range of scales 

 reporting will be clear and meaningful to government and the community, given their 
substantial investment in threatened species conservation.  

Under SoS, every threatened species is allocated to one of six management streams based 
on their ecology and management requirements. Each management stream has a specific 
objective, performance indicators and a monitoring approach to ensure conservation projects 
achieve their objectives (see Table 1).  

Irrespective of management stream, the primary focus of MER for SoS conservation projects 
is to evaluate the response of a threatened species to management at the site of investment. 
Having accurate data on the status of all threatened species across their NSW range would 
be ideal, but this is not realistic in a resource-limited environment. Therefore, in general, the 
scope of monitoring for each species has been restricted to answering the question: ‘is the 
species, habitat or threat responding to conservation management as expected, regarding a 
particular site or population?’ Reflecting this scope, this document is focused on MER for 
conservation projects wherever they target specific sites. 

http://www.environment.nsw.gov.au/savingourspecies/ManagementStreams.htm
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Figure 1: Logic guiding the site-based monitoring and evaluation of SoS conservation 
projects. (Available as a table in Appendix B.) 
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Table 1: SoS management stream objectives, performance indicators and monitoring 
approach 

TSC Act = Threatened Species Conservation Act 1995; EPBC Act = Environment Protection 
and Biodiversity Conservation Act 1999. 

Management 
stream 

Species management 
objective(s) 

Performance 
indicator(s) 

Monitoring approach 

Site-
managed 

Maintain a 95% probability 
of having a viable 
population in the wild in 
100 years from now, and 
ensure that the species’ 
status under the TSC Act 
does not decline  

Number of management 
sites where 
(sub)populations are 
stable or increasing, and 
number of critical threats 
controlled  

Targeted monitoring of 
threats and populations 
on management sites, 
complementing existing 
programs. 

Landscape-
managed 

To maximise the viability of 
species and their habitat by 
strategically investing in 
priority locations and 
management actions and 
working in partnership with 
stakeholders across NSW 

Species’ extent of 
occurrence, proportion of 
species’ habitat managed 
for conservation, number 
of stakeholders investing 
in species’ habitat, 
number of important 
(sub)populations with 
stable/increasing 
population and number of 
critical threats controlled 

Analyses of statewide 
indicators (e.g. 
distribution, percentage 
of habitat protected) 
and targeted monitoring 
of threats and 
populations on 
management sites. 

Iconic Equivalent to either the 
site-managed or 
landscape-managed 
objective(s) as appropriate 

Equivalent to either the 
site-managed or 
landscape-managed 
performance indicators, 
as appropriate. 

Equivalent to either the 
site-managed or 
landscape-managed 
monitoring approach, 
as appropriate. 
Integration with other 
data sources 

Data-
deficient 

Fill critical knowledge gaps 
with respect to the species’ 
ecology and threats, 
allowing for the 
development of an effective 
management strategy 

Species’ removal from the 
data-deficient stream to 
another stream (e.g. site-
managed) due to 
sufficient knowledge 
being obtained about the 
species, enabling a 
conservation project to be 
developed 

Assessment by the 
Species Technical 
Group as to the 
sufficiency of 
information available to 
develop a conservation 
project. 

Partnership Secure (sub)populations 
critical to the overall 
viability of particular 
species at risk of range-
wide extinction (e.g. EPBC 
Act-listed)   

Status and trend of 
populations and critical 
threats at identified 
important sites.  

Targeted monitoring of 
threats and populations 
on management sites 
(working in consultation 
with relevant 
jurisdictions also 
managing the species). 

Keep watch Species continues to be 
secure in NSW in the wild 
for 100 years 

Status and trend of key 
populations and threats to 
those populations across 
NSW. 

Regular (e.g. every 3 
years) review of 
species’ status based 
on collation of existing 
data. 

Note: The SoS approach to managing Threatened Ecological Communities has yet to be developed, 
therefore the associated approach to MER has not been described here.   



Saving our Species Monitoring, Evaluation and Reporting: Guidelines for conservation projects 

 

4 

 

Monitoring 

There are three main reasons for monitoring the outcome of conservation projects under 
SoS: 

1. To generate data for the community and government on the status of threatened 
species and ways in which the implementation of conservation projects has affected this 
status 

2. To allow effectiveness of conservation projects and the return on investment in terms of 
time, budget and other resources to be evaluated 

3. To facilitate adaptive learning, increasing ecological and operational knowledge that can 
be applied by all stakeholders.  

Implementing site-based monitoring 

The predominant method for collecting data to evaluate the effectiveness of SoS 
conservation projects is site-based monitoring. This type of monitoring is relevant for 
projects for species in the site-managed, landscape-managed, iconic and partnership 
management streams. Monitoring should be designed to answer the questions posed in 
Figure 1; i.e: 

 are outputs being achieved efficiently? 

 how effective are conservation actions in reducing the extent and severity of 
threats? 

 is threat control leading to increased species survival, reproduction or population 
growth? 

The checklist on the next page describes all steps that must be taken when planning a 
conservation project to ensure monitoring is relevant and meaningful.  

Table 2 on the next page summarises the types of monitoring questions that any manager 
should ask regarding each relevant action, threat and species population on a site, ideally 
annually and aligning with the logic described in Figure 1. However, for species: 

 that are long-lived (e.g. many tree species) it is not always necessary or cost-
effective to monitor everything, everywhere, all the time – instead, every three or 
five years may be more appropriate, 

 that are cryptic and difficult to monitor, an agreed surrogate, where something with 
a close association to the species, such as habitat, is monitored rather than the 
species itself, may be more appropriate than direct monitoring (e.g. vegetation 
cover or water quality),  

 that are abundant or dispersed, monitoring a sample of the site or sites could be 
more cost-effective than a complete population census.  

Finally some threats may not be meaningful to monitor because their impacts are self-
evident (e.g. habitat loss due to development). 

The most important considerations are that the monitoring: 

 is effective and meets the requirements of the monitoring questions in Table 2 

 considers the characteristics of the species, site or threat 

 methods are scientifically rigorous.  

All monitoring activity should also align with OEH environmental monitoring, assessment and 
reporting principles and contribute to reporting on status and trends for biodiversity in NSW. 
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 MER design and implementation checklist for SoS conservation projects    

This checklist should be used when planning to implement a SoS conservation project, to 
ensure that the MER aligns with the SoS framework and will deliver meaningful data. 

1. Review the project and clearly identify the target species, the threats to be managed on 
each site and the number of sites to be managed.  



2. Identify the SoS project coordinator(s) and species experts for all relevant species.   

3. Identify all active project partners and ways in which information on expenditure will be 
collected and managed.  

 

4. Identify what the key outputs are likely to be on each site, e.g. restored habitat, new 
fencing, volunteer effort, and in what ways they will be measured.  

 

5. Identify which threats can be meaningfully measured and in which ways they can be 
measured on each site, i.e. directly (e.g. by counting number of goats) or via their impacts 
(e.g. evidence of browsing).  

 

6. Determine the most appropriate method for assessing species' response to 
management actions on each site, including: 

a. Monitoring metric, i.e. what will be measured to evaluate outcomes (e.g. direct 
measure such as abundance count; surrogate e.g. improved habitat condition; or 
other such as reproductive success, distribution or condition) – examples of 
monitoring metrics are provided in Table 2 below 

b. Monitoring frequency, depending on the response time, growth rate and life-
history (e.g. annually, every 3 or 5 years) 

c. Sampling design (e.g. taking a census, surveying random quadrats or 
transects) that represents the entire population on the site.  

 

7. Develop a conceptual model, i.e. predictive logic, of ways in which changes in the 
extent and severity of threats relate to changes in the target species’ survival, reproduction 
and population growth. Use this information to develop individual models for each threat 
under management as well as the species’ population. These models do not necessarily 
need to be complex or quantitative, but could be simply based on experts’ and managers’ 
understanding of the species and site. The purpose of these conceptual models is for 
comparison against actual monitoring data to check the project is meeting its 
objectives.More information is provided in the section: 'About conceptual models’ 

 

8. Evaluate both the threat and species monitoring methods for each site against the 
following criteria: 

a. Is the proposed method sufficient in terms of sensitivity, accuracy and precision, to 
detect a response to management? 

b. Does the method represent the most cost-effective way of detecting this response? 

c. Are the chosen metrics appropriate for use with the relevant conceptual models 
described in Step 7?  

 

9. Have the project coordinator(s) and species experts (and any other relevant people, 
e.g. a statistician) identified in Step 2 review the proposed threat and species monitoring 
methods for appropriateness and scientific rigour, particularly with reference to the criteria 
outlined in Step 8.  

 

10. Using the conceptual models (see Step 7) as a guide, identify a long-term (ultimate) 
objective for the species’ population and each threat on each site. These objectives should 
be stated in terms of a target value of the monitoring metric and a timeframe, e.g. ‘250 
breeding pairs after 10 years’ or ‘less than 1% ground cover of lantana after 5 years’. More 
examples of objectives are provided in Table 2 below. 

 

11. Identify an annual objective, i.e. intermediate step towards long-term objective to be 
achieved after 12 months of management, based on the relevant conceptual model (e.g. 
’50 breeding pairs’ or ‘less than 30% groundcover of lantana’.  

 

12. Have the project coordinator(s) and species experts review these objectives.   
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Table 2: Summary of project monitoring methods and objectives 

What is to be 
monitored and 
in what 
timeframe  

Monitoring question      Monitoring metric 
examples 

Objective Example of objective 

Annual Long-term (ultimate) 

Investment 
(short-term) 

What is the quantity of 
cash or in-kind 
resources to be 
provided? Who is 
investing in what and 
where? 

$/day (full-time 
equivalent) 

Expenditure is the 
minimum required 
to meet project 
objectives 

Ensure total annual 
expenditure is capped at 
$27,000 

Reduce ongoing annual 
expenditure to $10,000 
after 5 years 

Output  (short-
term) 

What is the quantity of 
each output produced?  

Various (e.g. 
number of hectares 
or kilometres to be 
restored, number of 
days spent on 
project) 

Outputs are 
sufficient to 
address threats  

8 hectares of habitat 
restored 

2 hectares of habitat 
restored annually from 
year 5 of project onwards 

Threat (medium-
term) 

What is the local 
severity, extent or 
impact on species’ 
survival or 
reproduction of the 
threat?  

Density of pests or 
weeds, species 
survival, amount of 
sediment present  

The severity and 
extent of the threat 
is reduced to a 
level at which the 
species can survive 
and reproduce 

Reduce area of weed 
occupancy to under 20 
hectares 

Reduce area of weed 
occupancy to under one 
hectare within 10 years 

Site/population 
(long-term) 

What is the size, 
extent or condition of 
the (sub) population on 
the site? 

Species 
abundance, 
demography, 
condition, 
reproductive 
success; or 
condition of habitat 

Species 
(sub)population 
trend at the site is 
stable or increasing 
or has long-term 
viability 

Increase population to 
more than 50 mature 
stems and more than 
100 recruits 

Increase population to 
more than 250 mature 
stems within 20 years 
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What is to be 
monitored and 
in what 
timeframe  

Monitoring question      Monitoring metric 
examples 

Objective Example of objective 

Annual Long-term (ultimate) 

Project How many 
management sites 
have a stable or 
increasing population? 

Population 
outcomes at each 
management site 

Species is secure 
in the wild in NSW 
for 100 years 

All sites are on track to 
be secure 

All sites are secure within 
20 years 

Species in NSW 
(if data 
available) 

What is the abundance 
and distribution of the 
species in NSW? 

Species abundance 
and distribution 

The NSW 
population is stable 
or increasing 

Most monitored sites 
indicate stable or 
increasing populations 

The NSW population is 
stable or increasing and 
demonstrably viable in the 
long-term  
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Ensuring scientific rigour and best-practice governance 

For monitoring data to be useful and reliable, it is important that all monitoring be 
scientifically rigorous. OEH’s standards for scientific rigour are articulated in the Scientific 
Rigour Position Statement –
www.environment.nsw.gov.au/resources/research/OEHSciRigPosnStmtJul13.pdf, which 
states that scientific activities such as monitoring should have ‘appropriate design… 
ensuring the people involved have relevant skills and experience’ and ‘peer review of the 
design before implementation’.  

The governance framework for SoS conservation projects (available to project stakeholders 
via the Help menu in the SoS database) will help to ensure that monitoring protocols are 
rigorous by: 

 having project coordinators, in consultation with relevant species experts, design 
individual monitoring plans that are species- and site-specific 

 having monitoring plans peer reviewed by appropriate colleagues or other 
species/threat management experts 

 having the Species Technical Group (STG) review proposed monitoring plans for 
projects receiving significant SoS funding (i.e. >$20,000 p.a.). 

In addition, the following principles have been developed to guide the design of monitoring 
methods and ensure a level of standardisation:  

 monitoring questions must be clearly defined and linked to the management 
objective/s, i.e. how is the species or threat responding to management? 

 the factors to be monitored must be clearly defined (e.g. proportion of sampling 
points where the species was detected on camera over a one-week sampling 
interval, number of breeding pairs recorded annually) and demonstrably related to 
the species or threat being monitored, e.g. distribution or abundance 

 where feasible and appropriate, monitoring should have sufficient statistical power 
to detect meaningful change, e.g. the capacity to differentiate between a declining, 
stable or increasing population within an appropriate timeframe (Mahon et al. 2011) 

 detectability of a trend or response to management should be proportionate to the 
cost, and this cost-effectiveness should be comparable with other projects, i.e. if the 
cost of achieving sufficient statistical power is much more than for monitoring similar 
species or habitats, the method should be revised to require less investment (e.g. to 
measuring a less expensive surrogate) 

 spatial sampling should be representative of management sites, avoiding sampling 
bias (e.g. roads or specific tenures) wherever possible – if bias cannot be avoided, 
it should be explicitly reported 

 there are pre-treatment or baseline data for comparison, control sites, or a clear 
conceptual model against which to evaluate outcomes 

 there are clearly articulated triggers for management to respond to monitoring 
results 

 if some of, or all, the above cannot be met, this is offset by significant community 
engagement or citizen science benefits. 

The role of the STG will be to review proposed monitoring methods against the above 
principles to ensure that they are appropriate, that they are equivalent for similar species, 
and that all investment in monitoring activities is cost-effective (i.e. sufficient but not in 
excess of what is required to meet the objectives).  

http://www.environment.nsw.gov.au/resources/research/OEHSciRigPosnStmtJul13.pdf
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Consistency between monitoring methods is sought, if and where appropriate, to ensure that 
data on the outcomes and effectiveness of managing particular threats can be aggregated to 
answer broader questions in a meaningful way (e.g. is fox control via ground baiting effective 
for reducing predation in a particular habitat type?). 

When statewide species monitoring is justified 

Evaluating outcomes across a large area is challenging due to the: 

 effort involved in monitoring 

 variability in habitat features and tenure (i.e. land that is privately or publicly-owned) 

 high uncertainty in species occurrence and distribution 

 uncertainty regarding severity and presence of threats.  

Therefore, it is generally not cost-effective to monitor and evaluate the status of species or 
threats everywhere they occur. Instead, monitoring should be targeted to where it is likely to 
return the most useful data for the least investment. 

In practice, this means that most monitoring should focus on assessing the effectiveness of 
management and the status of local populations at specific sites.  

Monitoring a landscape-managed species’ population across its entire NSW geographic 
range may be justified where:  

 detectability of a trend or response to management is relatively high 

 the approach is scientifically rigorous  

 there are clearly articulated triggers for management in response to monitoring 
results  

 if some of or all the above are not met, the project is offset by significant community 
engagement.  

This work will strongly tie to broader OEH environmental monitoring, assessment and 
reporting. The most cost-effective method for assessing the status of species, population 
sizes or habitat extent and condition across NSW may be to use large existing databases 
such as those held by Birdlife Australia or WildCount, or use modelling approaches with 
remotely-sensed data, as long as these approaches are sufficiently tested, and interpreted 
with proper consideration of their limitations.  
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Evaluation 

About conceptual models  

As stated in the introduction, the key evaluation question for all SoS conservation projects is:  
‘is the species, habitat or threat responding to management as expected, regarding a 
particular site or population?’ The first part of the question refers to outcomes on the ground, 
i.e. population, habitat and threat responses to management, which is what a monitoring 
program should be designed to measure. While it is important to understand the status of 
and change over time in populations and threats, the only way to properly evaluate 
effectiveness is by comparison with a reference or benchmark (i.e. the ‘as expected’ part of 
the question above) (Burgman et al. 2012). This reference can be expressed as a 
conceptual model of the system, i.e. a predictive diagram, table or graph describing ways in 
which threats, habitats and species populations are expected to change over time in 
response to management (see Figure 2).  

For example, the long-term (ultimate) objective, with respect to a species population on a 
site, may be to increase the number of breeding pairs from 30 to 500 within 20 years. In that 
case the conceptual model would portray how the number of breeding pairs is expected to 
increase over time (e.g. 60 pairs after 1 year, 150 pairs after 5 years, 300 pairs after 10 
years, and so on). These values predicted by the conceptual model can be compared 
annually to the actual monitoring data (number of breeding pairs recorded) to determine 
whether or not that aspect of the project is on track or is within an acceptable range (see 
Figure 2). A similar conceptual model could be applied to each threat being managed on the 
site (see examples of objectives for conceptual models in Table 2).  

To develop a conceptual model for any given project outcome (e.g. threat or population 
response to management), some understanding of the species, habitat or threat and ways in 
which it is likely to respond is essential. Therefore it is important to consult with relevant 
species experts during this process to ensure that conceptual models are biologically 
meaningful and realistic. However, not all conceptual models need to be complex. For some 
species or threats, the conceptual model may be simply based on a manager’s best 
estimate, based on previous experience with the site or species.  

Setting meaningful and realistic objectives 

In the context of SoS, the primary purpose of conceptual models is to derive annual 
objectives against which to evaluate project progress. Although objectives will be different for 
each species and management site, it is important that they are broadly consistent, to 
ensure that SoS is meeting its program-level objective (i.e. securing species in the wild). 
Therefore, long-term (ultimate) species population objectives for each management site 
should align with the objective of ‘securing’ the species by having ‘viable’ populations (OEH 
2013; p6), i.e. populations where: 

 the size of the population is sufficient to avoid demographic problems 

 the population is stable or growing 

 there is sufficient available habitat for the population to persist. 

Long-term objectives for each threat under management should be based on their respective 
impacts on the species' population – i.e. to what extent or by what level of severity must the 
threat be reduced so its impacts on the species’ survival and reproduction do not prevent it 
from reaching its population target? Subsequent objectives should be developed by 
determining what outputs are likely to be required to reduce the threat to its target level, and 
what the estimated cost will be of producing those outputs. 
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Figure 2: Conceptual model for a species population, showing scenarios where the project is 
on track and not on track to meet its annual and long-term objectives. 

When to use adaptive management 

The process of evaluating project outcomes should regularly inform project planning on a 
regular basis, even if learning about the species, habitat or threat is a secondary objective of 
monitoring (McCarthy & Possingham 2007). Where there is investment in implementing 
individual projects, this investment should be reassessed annually based on the evaluation 
of outcomes to date. Projects should be continually refined to ensure that they reflect the 
best available information at the time, but most importantly, any part of the project evaluated 
as not being on track, i.e. outcomes are significantly outside target range, should trigger an 
assessment of why the project is not meeting its objectives. If the reason for the project’s 
ineffectiveness is clear (e.g. inadequate resources or effort, or unfavourable environmental 
conditions), the project should be changed accordingly, following the SoS governance 
framework. If the reason is unclear, a more experimental approach should be taken in 
consultation with the relevant species experts and STG. 

Under SoS, an adaptive management (i.e. ‘learning while doing’) approach is recommended 
where feasible and cost-effective, consistent with the OEH adaptive management position 
statement. Realistically, given the nature and constraints of most threatened species 
management, this will generally involve implementing a single approach based on the best 
available information, while monitoring and evaluating outcomes carefully to inform adaptive 
changes (McCarthy & Possingham 2007).  

A more active adaptive management approach (e.g. replicating an intervention across 
multiple sites and using control sites to test a hypothesis about the intervention’s effect on 

http://www.environment.nsw.gov.au/research/adaptive-management.htm
http://www.environment.nsw.gov.au/research/adaptive-management.htm
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the species or threat) is strongly recommended when there is high uncertainty in the 
species', habitat's or threat's response to management, the ongoing investment required is 
high, or both. 

Benefit, success and cost in project prioritisation 

An important function of evaluation in SoS conservation projects is to improve the reliability 
of the cost-effective prioritisation of projects over time. All site-managed projects are 
prioritised based on a score calculated from their benefit to the species, their likelihood of 
success and their cost. These three factors are estimated by experts with a significant level 
of uncertainty. By monitoring project outcomes, each factor, informed by reliable project 
data, can be more reliably calculated, producing a more accurate project score. This is 
particularly the case for likelihood of success and cost, in the short-term.  

It is more difficult to incorporate how well a project is responding to management into the 
prioritisation of projects for investment. There is likely to be variation between projects 
assessed as being on track (e.g. a project responding quickly or strongly to management 
should be favoured over one responding slowly or weakly to management). This is 
particularly important when making decisions about when to cease investment in an action 
or project. Any such decision should consider: 

 whether appropriate time has been allowed to evaluate the response to 
management (Ng et al. 2014) 

 whether the monitoring is sufficient to detect a response (Gerber et al. 2005) 

 how much is being invested.  

Having a technically focused group with broad oversight of the program (STG) will help meet 
this challenge. 
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Reporting 

Using the SoS traffic light system 

A primary purpose of monitoring and evaluating project outcomes under SoS is to report 
those outcomes to Government and the community in a transparent, objective and 
meaningful way. Outcomes of individual projects are reported annually to the wider 
community through species report cards which are available on  
www.environment.nsw.gov.au/savingourspecies/projects.htm. These outline, for each 
project: 

 investment  

 management activities 

 threat and population outcomes using a traffic light system to evaluate performance 
during the previous financial year (see Table 3 below). 

Table 3: Summary of the SoS traffic light reporting framework 

Reported status Interpretation 

Outcomes 

Dark green light Annual target has been met – i.e. the outcome metric has been 
measured and is within the acceptable range to be on track to meet 
the long-term (ultimate) objective. 

Light green light No monitoring data are available this year, but intermediate (lower 
level) indicators have met annual targets – i.e. are within acceptable 
ranges or on track to meet their long-term objectives. 

Amber light No monitoring data are available this year, but intermediate (lower 
level) indicators have not met annual targets – i.e. are outside 
acceptable ranges or are not on track for meeting their long-term 
objectives. 

Red light Annual target has not been met – i.e. the outcome metric has been 
measured and is outside the acceptable range or is not on track for 
meeting the long-term objective. 

Confidence 

High The monitoring method is scientifically rigorous and includes a direct, 
quantitative measure of the outcome metric using a statistically 
powerful design.  

Moderate The monitoring method is relatively robust, but may use a qualitative 
measure or surrogate. The species or threat may be highly variable 
or cryptic, leading to inconsistent results.  

Low The monitoring method is ad-hoc or highly subjective (e.g. simple 
estimate). 

 

The methodology outlined in Table 3 and in more detail in the Appendix categorises the 
annual progress of each project in meeting each objective relating to a species or threat. 
Each objective is assessed as being on track (green light) or not on track (red light). An 
intermediate status (light green or amber light) is applied when there are no data on 
outcomes available for the financial year. For example, if there are no data available on a 
population at a management site in the current year, but all threats have met their respective 
annual targets (i.e. green light), then the population status is reported as being ‘light green’. 

http://www.environment.nsw.gov.au/savingourspecies/projects.htm
http://www.environment.nsw.gov.au/savingourspecies/projects.htm
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This reasoning is based on the assumptions articulated in Figure 1; i.e. that if all threats at a 
site are being controlled, the species' population is likely to be responding positively.   

Ensuring that these data are communicated transparently also requires a methodology for 
reporting on the confidence associated with evaluating outcomes. For example, there are 
two projects, one with a statistically powerful monitoring program allowing for detection of a 
significant response to management through quantitative data analysis, the other with a 
monitoring program based on qualitative estimates of habitat condition and the manager’s 
subjective assessment that values have improved over time. Both projects could be reported 
as being on track to meet their respective objectives, although the level of confidence 
associated with each evaluation is obviously different. Table 3 outlines how level of 
confidence is assessed, based on the rigour of the monitoring method (see Appendix A for 
more detail).  

The framework for reporting on SoS projects is designed to answer the following questions 
annually: 

 What is the total investment and who were the investors? 

 What are the outputs? 

 How many threats are under control or on track to be under control? 

 How many management sites have populations that are secure or on track to be 
secure? 

 How many species are on track to be secure in the wild in NSW for 100 years? 

Using the SoS database 

The SoS database (SoSDB) holds all information and data relating to SoS conservation 
projects, e.g. management actions, site maps, prioritisation data, demographic data, species 
expert information and associated documents. The SoSDB is web-enabled and designed to 
allow any stakeholder to access and edit data as appropriate for their level of engagement in 
the program. 

The structure of SoSDB and its permissions is hierarchical, with many different user roles: 

 the project coordinator can read, write and edit all data for a particular project  

 the site manager can read, write and edit all data for a particular management site 

 the action implementer can read, write and edit all data for a particular management 
action 

 the species expert can only read data on a particular project or species 

 the interested party can only read data on a particular management site. 

The SoSDB contains detailed information on priority management sites and actions for every 
site-managed and iconic species conservation project, and landscape-managed and 
partnership projects where relevant. The outcomes of implementing these projects are 
reported annually through an action plan, which identifies the actions planned for 
implementation in any given financial year. 

Data corresponding to the monitoring questions in Table 2 must be entered into the SoSDB 
for each action in an action plan at the end of each financial year. These data are relatively 
simple for management actions (i.e. relate to expenditure and implementation), while for 
threat and species monitoring actions more information on outcomes and evaluation against 
annual objectives is required (see Table 4). 
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Table 4: Summary of SoSDB monitoring results and outcome reporting fields 

SoSDB reporting field Explanation 

What is the monitoring method? Detailed description of the activities required to monitor 
the species, population or threat. 

What monitoring index (metric) is being 
used? 

The key indicator being measured to assess the 
species, population or threat response to management 
actions (e.g. species abundance, spread of ground 
cover, presence or absence of the species). 

What is the long-term objective on this 
site? 

The ultimate objective for the species, population or 
threat, expressed as a value of the monitoring index to 
be achieved within a stated timeframe, e.g. 300 
breeding pairs in 5 years.  

What is the objective on this site for the 
financial year? 

The annual objective (target and acceptable range for 
the monitoring index after 12 months of management. 

Was the monitoring conducted as 
planned for the financial year? 

Yes/no; was the method and effort fully implemented 
this year? 

Where is the data and analysis stored? Location of monitoring data, e.g. data sheets, field 
notes, trend analyses, site reports (ideally saved in the 
SoSDB project documentation area) 

What are the results of monitoring in 
quantitative terms? 

The actual value of the index measured during the 
current year. 

What are the results of the monitoring in 
qualitative terms? 

Additional descriptive information. 

How confident are you about the 
accuracy of the data? 

Relates to the rigour with which the outcome was 
measured; e.g. direct quantitative measure with 
statistically powerful sampling design (high) versus 
simple estimate (low) – see Table 3  

Has the objective for the financial year 
been met? 

Yes/no; was the actual measured value of the 
monitoring index within the target range specified in the 
conceptual model?  

Should the monitoring continue to be 
implemented as stated for the current 
action? 

Yes/no; identifies any issues with the proposed 
monitoring method; does it need to be updated or 
amended to ensure the data are accurate and 
meaningful? 

Do data and/or an analysis exist to 
determine a trend? 

Yes/no; the demonstration of a statistically significant 
population trend is highly dependent on the rigour of 
data collection and analysis. This provides context for 
the interpretation of reported population trends.   

What is the trend? Increasing, stable or declining. Only relevant in the 
context of the answer above. 

Has a significant trend or issue been 
identified to trigger a review of the 
project? 

Yes/no; provides an opportunity for adaptive 
improvement of projects (e.g. in response to 
emerging/changed threats or ineffective management). 

Do you have any additional comments 
about this year’s monitoring action? 

Provides for additional interpretation of project outcome 
data. 
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Standardising reporting 

Meaningful interpretation and evaluation of the success of SoS in delivering return on 
investment requires the ability to aggregate project outcomes across the program. This is 
achieved by focusing evaluation on progress towards project-specific objectives. Whether a 
project is monitoring the abundance of a frog, the reproductive success of a bird or individual 
condition of a shrub, the data are identical in terms of whether or not the project has met its 
respective annual objectives. These data can be aggregated to report on what proportion of 
projects, management sites or individual threats or actions are on track to meet their long-
term objectives. 

There are several ways in which project outcomes could be aggregated and reported on, 
particularly when evaluation is not straightforward (e.g. outcome data are not available when 
monitoring is not undertaken because of adverse environmental conditions or because it is 
scheduled less frequently than annually). Therefore, the traffic light style reporting system 
has been developed, so reporting can be standardised across the program (see Table 3 and 
Appendix A). 
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Appendix A: Guidelines for applying the SoS project evaluation and reporting framework 

Specific Questions Explanation Dark green Light green Amber Red High Moderate Low

How much was invested? Total investment, including cash and in-kind resources (e.g. funding, OEH staff 

time, volunteer effort).

Who invested? Includes all  sources (e.g. OEH divisions, NRM agencies, project partners, 

Environmental Trust, Commonwealth funding etc.

What actions were planned for the financial 

year?

May be a subset of actions proposed in the project (i.e. not all  actions require 

annual implementation).

Was the action implemented as planned? Was activity implemented according to planned scale and intensity?

If not (or not completely), why not? E.g. lack of resources, adverse conditions (e.g. drought) etc.

Outputs What were the key outputs? Quantity or extent of each output within a set of pre-defined categories (e.g. ha 

weed control, km fencing, volunteer days)

Actual output is equal to or 

greater than planned 

(quantity or extent)

Actual output not 

measured; implementation 

= 'Dark green'

Actual output not 

measured; 

implementation = 'Amber' 

or 'Red'

Actual output is less than 

planned (quantity or extent)

Exact quantitative 

measure, all  

accounted

Measured with some 

error, most accounted

Estimate only, some 

unaccounted

What is being measured to assess threat 

severity/extent (monitoring index)?

Cost-effectively measurable snapshot metric or surrogate (e.g. weed density, 

predation rate, stream turbidity) of threat extent / severity of impact.

What method is being used? What is the protocol for measuring stated metric (monitoring index), designed to 

answer key evaluation questions (below).

What is the long-term (ultimate) objective of 

management with respect to the threat (in terms 

of target value and timeframe)?

What is the target value (in terms of the stated metric) for the threat; at which 

point the managed threatened species could successfully survive and 

reproduce?

What is the annual objective - target range of 

threat metric values for the current financial 

year?

Based on a conceptual model of the threat response to management, what range 

of values of the stated metric (monitoring index) would be considered 

acceptable, given the implementation of proposed management over 12 months. 

What is the threat outcome - is it within the 

target range?

Based on monitoring, what is the actual (measured) value of the stated metric 

this year, can management of the threat be considered 'on track' to meet the long-

term (ultimate objective)?

What is being measured to assess species 

population outcome?

Cost-effectively measurable snapshot metric (monitoring index) or surrogate 

(e.g. abundance, area of occupancy, reproductive rate) of population; that can be 

used to detect trend over multiple years.

What method is being used? What is the protocol for measuring stated index/metric, designed to answer key 

evaluation questions (below), including evidence base for using a surrogate.

What is the long-term (ultimate) objective of 

management with respect to the species' 

(sub)population at the site (in terms of target 

value and timeframe)?

The target should relate to population viability; what 

(abundance/distribution/condition) is adequate to ensure that the population 

can survive, reproduce and sustain itself without management in the long-term, 

based on the species' l ife-history and particular requirements?

What is the annual objective - target range of 

monitoring index (e.g. abundance) for the 

current financial year?

Based on a conceptual model of the species population's response to 

management, what range of values of the stated metric (monitoring index) would 

be considered acceptable, given the implementation of proposed management 

over 12 months. 

What is the species outcome - is it within the 

target range?

Based on population monitoring, what is the actual (measured) value of the 

stated metric this year, can management of the population be considered 'on 

track' to meet the long-term (ultimate objective) at this site?

Species in NSW* What is the trend of the species' population or 

distribution across NSW?                                

*Only if relevant data are available.

Given sufficient demographic data and appropriate quantitative analyses, can a 

statistically significant population trend be demonstrated over a meaningful 

period of time (i.e. increasing, stable, declining)?

NSW population is stable 

or increasing

NSW population has a 

slowed/reduced rate of 

decline

NSW population has a 

consistent rate of decline

NSW population has an 

increased rate of decline

Statistically 

rigourous analysis 

of quantitative data 

for representative 

sample of NSW 

population

Statistically rigourous 

analysis of quantitative 

data for management 

sites only

Trend is estimated

Indicator level

Species population (or 

validated surrogate) has 

been monitored and 

distribution, abundance or 

relevant metric is within 

target range (responding to 

management as predicted)

Species population has not 

been measured directly; all 

relevant threats = 'Dark 

green' or 'Light green'

Threat metric 

measured using 

statistically robust 

technique with high 

precision and 

accuracy

Response index 

measured using 

recognised technique 

(quantitative or 

qualitative data); 

moderate precision 

and/or accuracy

Species population (or 

validated surrogate) has 

been monitored and 

distribution, abundance or 

relevant index is outside of 

target range (not 

responding to management 

as predicted)

Any sites' population 

outcome = 'Red'

Species population has 

not been measured 

directly; at least one 

relevant threats = 'Amber' 

or 'Red'

All sites' population 

outcomes = 'Dark green', 

'Light green' or 'Amber'

At what proportion of project sites is the 

species' population outcome within its target 

range?

What proportion of management sites can be considered 'on track' (dark green) 

at the population level?

Interpreting & evaluating outcomes: Indicator status

Expenditure was 

significantly over or under 

forecast budget

Threat has been monitored 

and results indicate that the 

extent, severity or impacts 

are outside of the target 

range (not responding to 

management or not 

responding as predicted).

Action was fully 

implemented as planned 

for the financial year (or 

was not required)

n/a Action was partially 

implemented as planned 

for the financial year

Threat has been monitored 

and results indicate that 

the extent, severity or 

impacts are within the 

target range (responding to 

management as predicted). 

Expenditure matches 

forecast budget (+/-10%)

n/a n/a

Threat has not been 

monitored directly this 

year; relevant output(s) = 

'Dark green' or 'Light green'

Threat has not been 

monitored directly this 

year; relevant output(s) = 

'Amber' or 'Red'

Action was not implemented 

as planned for the financial 

year

Investment

Threat

Site (population)

Monitoring Guidelines for assessing confidence

No formal data collection 

or low precision method 

(e.g. estimate only) or 

highly 

variable/subjective 

threat

Some financial data 

available, some 

estimates, mostly 

accounted

No financial data 

available, all  estimated, 

some accounted

Implementation 

Scale and effort 

reported; enough 

detail  to compare 

with planned action.

Known to be 

implemented, but 

specific details unknown 

or assumed

Implementation details 

unknown, assumed or 

estimated

Direct quantitative 

measure of 

abundance, 

distribution or 

condition; 

statistically valid 

inference from 

sample (e.g. mark-

recapture / quadrat 

counts)

Indirect population 

measure (e.g. surrogate) 

or abundance, 

distribution or condition 

measured with moderate 

accuracy and/or 

precision

No formal data collection 

or low precision method 

(e.g. estimate only); high 

population variability

Implementation

All expenditure 

accurately 

quantified and 

accounted

All sites' population 

outcomes = 'Dark green' or 

'Light green'

All sites' population 

outcomes = 'Dark green'

At lease one site = 'Low' 

confidence

All sites = either 'High' or 

'Moderate' confidence

Project All sites = 'High' 

confidence
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Appendix B: Logic guiding the site-based monitoring and 
evaluation of SoS conservation projects 

Assumptions: Monitoring questions: 

Cash or in-kind investment in threatened species  
(e.g. by OEH, other government agencies,  

external partners, community) 

Sufficient investment 
equals appropriate and 
cost-effective action 
implementation 

Expenditure monitoring: Are 
outputs being achieved 
efficiently? 

Outputs/implementation of management actions (e.g. 
pest/weed control, habitat restoration) 

Implementing 
management action equals 
controlling threat 

Threat monitoring: How 
effective is management in 
reducing extent/severity of 
threats? 

Threat outcomes  
(e.g. reduced pest/weed extent, improved  

habitat condition) 

Controlling all known 
threats equals improved 
local population viability  

Species monitoring: Is 
control of threats leading to 
improved species survival, 
reproduction and population 
growth? 

(Sub)population outcomes  
(e.g. increased species abundance or reproductive 

success at management site) 

Stable/increasing 
population trend at all 
management sites equals 
species on track to be 
secure for 100 years 

Project evaluation: Is the 
project meeting its long-term 
objective? 

Project/species outcomes  
(species is on track to be secure in the wild for 100 years) 
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