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Background 

I am an ecological and natural resource economist and I specialise in the economics of biodiversity 

conservation and cost-benefit analysis. In particular, I have contributed to the international 

literature on the ‘Noah’s Ark problem’ (Weitzman, 1998), the problem of efficiently allocating 

conservation funds when conserving endangered species.  I introduced a measure of 

ecological importance and explained the economic rationale for prioritising ecologically important 

species over and above charismatic species when allocating limited conservation funds. I used my 

approach to analyse national environmental law and policy in Australia and the US and criticised 

national policies due to their inherent biases towards traditional economic values and particularly 

charismatic species.  I explained the link between the precautionary principle and a 

conservation objective related to ecological importance and ecosystem resilience,  

 I analysed the efficient allocation of conservation funds when the future state of 

nature is uncertain.  

The Noah’s Ark problem also applies to the allocation of funds to conservation areas. Thus, it is 

directly relevant to the Draft Biodiversity Conservation Investment Strategy 2017-2037 (henceforth, 

‘the Strategy’) (OEH 2017a). The solution to the Noah’s Ark problem is to target conservation areas 

with the greatest benefit-cost ratio or the most cost-effective areas. Under the principle of cost-

effectiveness, achieving the greatest biodiversity outcomes from limited conservation funds requires 

targeting species or areas that have the greatest improvement in the biodiversity objective relative 

to the funds expended. This principle is also well-known and applied in conservation biology. For 

example, Joseph et al. (2008) develop a cost-effectiveness ratio to prioritise conservation areas and 

cost-effectiveness is an important principle in conservation planning (Margules and Pressey 2000; 

Naidoo et al. 2006).  

I have been following the NSW Biodiversity Legislation Review and the establishment of the 

Biodiversity Conservation Act 2016 and its associated reforms from the outset and I have been 

critical of the approach of the NSW government. As explained in two articles in The Conversation 

(  I believe the recent reforms in general are a backward step in biodiversity 

conservation in the State and I have been critical of the concept of relying on a biodiversity market 

to conserve biodiversity. I also wrote and coordinated a public statement on the NSW biodiversity 

legislation review, secured signatures from 70 NSW scientists and social scientists, and delivered the 

statement to all NSW parliamentary members. I have attended information sessions on behalf of the 

Environmental Defender’s Office on the biodiversity offset calculator and I assisted in their 

submissions on the new Biodiversity Conservation Act 2016 and particularly the biodiversity offset 

calculator.1 

However, I certainly welcome the $240 million investment in biodiversity conservation. This is a 

positive aspect of the reforms even if improvements could be made to ensure additional funding 

after the initial 5 years. Instead, additional funding to the Biodiversity Conservation Trust is subject 

to a “performance review” (OEH 2017a, p. vii).  

While the investment is a positive step, I believe improvements can be made to the Strategy by 

introducing cost-effectiveness principles. The Strategy will not achieve the greatest biodiversity 

                                                           
1
 Note that I do not speak on behalf of any organisation in this submission.  



3 
 

outcomes for the $240 million investment because it lacks cost-effectiveness principles. In turn, the 

Biodiversity Conservation Trust will be less likely to satisfy the performance review that secures the 

additional $70 million per year. I expand on the use of cost-effectiveness principles in the Strategy 

below and generally comment upon three consultation questions: 

 Do you have any comments on the proposed purpose, objectives and targets for the 

strategy (section 1.2)?  

 Do you have any comments on the proposed approach for identifying priority investment 

areas (section 2.3 and supplementary information online)? 

 Do you have any comments on the investment principles (section 3.2)?  

 

Cost-effectiveness is required to achieve the objective in the Strategy  

Any conservation investment strategy should include cost-effectiveness as one of its principles. This 

has been established in economics (Weitzman 1998; Solow et al. 1993; Wu and Boggess 1999), 

mathematics (Glover et al. 1995), and conservation biology (Joseph et al. 2008), and it underpins the 

approach of conservation planning (Margules and Pressey 2000; Naidoo et al. 2006). The aim is to 

get the most conservation bang for the buck. However, the Strategy does not place any emphasis on 

cost-effectiveness when setting targets. Cost-effectiveness is mentioned in investment principle 5 

but this relates to the tendering phase and, as explained below, cost-effectiveness must be included 

at other points in the prioritisation phases.    

I do not comment on the ecological or socio-economic aspects of the following conservation 

objectives in section 1.2, which I believe to be sound (OEH 2017a, p. 3): 

 Improve landscape connectivity and build resilience to climate change  

 Work towards establishing a comprehensive, adequate and representative (CAR) protected 
area system across public and private land  

 Generate regional socio-economic benefits from landholders managing their land for 
conservation outcomes  

 Maximise benefits across other government programs, priorities and investments in 
biodiversity conservation  

 Improve protection and conservation of the least protected ecosystems 

However, these specific objectives derive from the overall objective to “optimise biodiversity 

outcomes at bioregional and state scales” (OEH 2017a, p. 3) which needs to be qualified with 

reference to the budget constraint. That is, the overall objective is to “optimise or maximise 

biodiversity outcomes at bioregional and state scales subject to the limited funds available”. When 

the objective is qualified in this way, each of the specific objectives are also qualified and become 

sharper. For example, the first two specific objectives become: 

 Maximise the landscape connectivity and resilience that can be achieved with the available 

funds 
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 Maximise the additions to the CAR protected area system that can be achieved with 

available funds 

Objective 4 does mention maximising benefits across government projects but this refers to the 

ideal of complementing other programs such as the National Reserve System. Again, this objective 

would be improved if it read: 

 Maximise the complementarity of the conservation investments with other government 

programs, priorities and investments in biodiversity conservation, given the available funds 

In the chapter on priority investment areas (Part 2), I again do not comment on the ecological 

objectives underpinning the approach in section 2.3. However, the four principles do not refer to 

cost-effectiveness. The four principles are as follows:  

 Principle 1: Areas of high environmental value should be prioritised 

 Principle 2: Areas that improve ecological connectivity and resilience to climate change 

should be prioritised 

 Principle 3: Areas that contribute most towards achieving a comprehensive, adequate and 

representative (CAR) protected area system should be prioritised 

 Principle 4: Areas where high environmental value assets are under the greatest pressure 

should be prioritised 

In principle 1, areas of high environmental value should not necessarily be prioritised. It depends on 

the cost required to secure that environmental value. In contrast, spreading the available funds over 

more areas that are of medium environmental value but relatively low cost may achieve higher total 

environmental value. Thus, the principle of cost-effectiveness should guide the prioritisation 

principles. Of course, the areas of high environmental value may still be prioritised if they are the 

most cost-effective. The principle should read as follows: 

 Principle 1: Areas with the greatest environmental value per dollar of conservation funds 

should be prioritised 

Similarly principles 2 and 3 need adjustments: 

 Principle 2: Areas that provide the most cost-effective improvement to connectivity and 

resilience to climate change should be prioritised 

 Principle 3: Areas that provide the most cost-effective contributions to achieving a 

comprehensive, adequate and representative (CAR) protected area system should be 

prioritised 

Principle 4 actually derives from a cost-effective framework and requires minimal change. For 

example, the areas most under threat can often be the areas where the highest gains in biodiversity 

values can be made, holding costs constant. Thus, the principle should read: 

 Principle 4: Areas where cost-effective environmental assets are under the greatest pressure 

should be prioritised 
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In part 3 the investment principles are described. This section does mention cost-effectiveness. For 

example, the Biodiversity Conservation Trust (BCT) is directed to “align its activities with the 

priorities in this strategy, moving through the order of priorities to achieve strategic and cost-

effective outcomes.” (OEH 2017a, p. 22) However, as described above, if the BCT does move through 

the priorities as they stand, they will not be achieving cost-effective outcomes. Section 3.2 describes 

the investment principles and two principles stand out: 

 Principle 1: Investment in private land conservation should seek to maximise conservation 

benefits (OEH 2017a, p. 23)   

 Principle 5: Investment in private land conservation should be cost-effective, transparent, 

efficient and make the best use of available mechanisms to deliver investment  (OEH 2017a, 

p. 26) 

Principle 1 again refers to the idea of maximising conservation benefits. However, this can only be 

achieved when cost-effectiveness principles are applied and cost-effectiveness principles do not 

feature in the objectives, targets or principles. Principle 5 does mention cost-effective investment 

but the principle relates simply to the application of reverse auctions given the priorities described 

elsewhere. Thus, it does not ensure cost-effectiveness overall. In addition, the many market failures 

that exist in the conservation market mean that a reverse auction approach will not ensure cost-

effectiveness. This point is expanded upon below.  

In summary, cost-effectiveness is required to achieve the stated objective of the Strategy and needs 

to be applied throughout to specific objectives, and to prioritisation and investment principles.  

 

Cost-effectiveness needs to be applied at multiple levels in the prioritisation phases and 

improvements in information need to accompany the tender phase 

The approach in the Strategy is to prioritise broad IBRA subregions based on ecological objectives 

such as the CAR system, focus in on specific areas within those IBRA subregions using, for example, 

connectivity objectives, and finally tender and create contracts with private landowners to supply 

land for conservation objectives in the targeted areas. In a perfect conservation market, the tender 

process would ensure cost-effectiveness for the given expenditure in the area. However, the 

prioritisation of areas also needs to be cost-effective and cost-effectiveness needs to inform the 

process at three levels. 

First, the prioritisation of IBRA subregions must include cost-effectiveness principles. Otherwise the 

BCT will achieve lower conservation returns from the $240 million investment  and it will be less 

likely to pass performance reviews. For example, priority areas 1 and 2 (OEH 2017b) correspond with 

high-valued agricultural land. Thus, the opportunity cost of conservation is very high. This means 

that the actual cost of securing contracts with land-owners will be very high because landowners will 

compare the value of the land in agriculture with the value in conservation. This reality has not 

played any part in the prioritisation of areas. Of course, areas 1 and 2 may still be high priorities. 

They are underrepresented and they are associated with the greatest threat. However, the 

economic efficiency of targeting those areas cannot be known until the environmental and other 

values that would be delivered through conservation are compared to the cost of conservation.  
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Second, once IBRA subregions are prioritised, cost-effectiveness also needs to apply to choosing 

areas within those regions. For example, if connectedness is the ecological principle used to choose 

areas within subregions, the improvement in connectedness must be compared to the cost of this 

conservation, where the cost of conservation is generally correlated with land values. Thus, for 

example, an area that provides a lot of value in terms of connectedness may not necessarily be the 

most cost-effective choice. It may be better to conserve a greater number of less expensive areas 

with lower connectedness values. Overall, a strategy of prioritising the most connected areas per 

dollar of funds will ensure that biodiversity values are maximised.  

The third level at which cost-effectiveness principles must be applied has been suggested in the 

Strategy. Once areas have been chosen, the BCT is directed to use tenders and reverse auctions to 

achieve efficient use of funds. As mentioned above, the use of reverse auctions is not enough to 

ensure cost-effectiveness overall but it does, in theory, ensure cost-effectiveness in any given area 

once priorities have been set. However, results in theory and practice are quite different. 

Unfortunately, the conservation market is associated with many market failures which mean that a 

tender and reverse auction system will not achieve cost-effectiveness. Thus, part of the objectives or 

investment principles of the BCT must be to reduce the market failures associated with the 

conservation market.  

The main market failure arises from the lack of information about the benefits and costs of 

conservation for private land holders. Thus, landholders will be unable to accurately predict and 

measure the underlying tradeoffs  between agricultural production and conservation, which is 

essential for making efficient bids. As discussed in the Strategy there are many private benefits 

associated with conservation. However, the lack of knowledge about these benefits and the ongoing 

costs and responsibilities of conservation mean that tender bids will overestimate the net 

opportunity cost of conservation. Similarly, some landowners will simply not participate. Additional 

market-failure issues arise due to bounded rationality, a lack of trust, high transaction costs, 

fluctuating and uncertain commodity prices, and risk aversion (Whitten et al. 2017). The result of the 

market failures is that the BCT will be paying more for conservation than they would need to if 

information was perfect. It is unfortunately the case that reverse auctions will only be efficient and 

lead to cost-effectiveness if the bids equal the net social cost of conservation (Whitten et al. 2017, p. 

552) and this is impossible without considerable effort to educate landowners.    

Thus, to ensure cost-effectiveness or at least move closer to cost-effective outcomes, the BCT will 

need to educate landowners on the social and private benefits of conservation, the cost of ongoing 

maintenance required for conservation areas, and the investment principles that allow landowners 

to compare the status quo to a new reality with part of their land dedicated to conservation. It 

would be possible to develop an online tool and outreach programs to achieve these aims.  

 

Conclusion 

If the BCT does not apply cost-effectiveness principles in the prioritisation phases and improve the 

knowledge of landowners in the tender phase, the biodiversity outcomes achieved from the 

available $240 million will be lower than they otherwise could be. This means that the BCT is less 

likely to pass performance reviews and receive additional funding in the future. While the ecological 
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objectives appear to be sound, the best biodiversity outcomes will simply not be achieved without a 

cost-effective approach.  

Proving good performance may also require economic valuations of the biodiversity benefits 

achieved which can be estimated using the techniques of cost-benefit analysis to demonstrate the 

social return on investment. However, even without this actual valuation of the biodiversity benefits, 

a future performance review could highlight that the BCT has achieved the greatest conservation 

bang for its buck if it followed a cost-effective approach. However, following the current Strategy 

leads to an approach that is not cost-effective. Thus, the Strategy is effectively setting up the BCT to 

fail its performance review.  I urge the OEH to adjust the Strategy as discussed above so that the BCT 

is applying cost-effectiveness principles in the prioritisation phases and ensuring cost-effectiveness 

at the tender phase through the provision of information and a tool for making efficient 

conservation decisions on private land.  
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