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1. Introduction 
 
The purpose of this paper is to (a) justify and explain an economic method for evaluating investments in 
natural resource management (NRM) consistently with the ‘collaborative vision’ for environmental and 
natural resource governance, and (b) provide an account of trials of this method by three Catchment 
Management Authorities (CMAs) in New South Wales (NSW). In this first section of the paper, the 
collaborative vision is explained, the evolution in Australia of forms of NRM governance referred to as 
collaborative and/or community-based is discussed, the pressures to strengthen economic accountability in 
this sphere are considered, and the focus of the present research is detailed. Section 2 provides a brief 
account of the investment planning context of the three CMAs participating in the research. The factors 
considered in choosing an approach to build on in pursuing the aims of the present research are discussed in 
section 3. The choice to build on the INFFER (Investment Framework for Environmental Resources) 
approach is justified in this section. A brief outline of the INFFER approach is then provided in section 4. 
The way this approach was extended to account for ‘capacity spillovers’ is described in section 5. The 
process of trialling this modified approach is discussed in section 6. Reflections on these trials are presented 
in section 7. Finally, concluding comments are presented in section 8. 
 
1.1 The collaborative vision 
 
Community-based collaborative approaches to environmental and natural resources governance have become 
widely adopted in Australia and other countries over recent decades, in name at least (Lane et al. 2009; 
Marshall 2008b). The ‘collaborative vision’ originally inspiring attempts to implement these approaches 
represented a marked departure from the ‘Progressive vision’ which had previously guided Australian 
approaches to environmental and natural resources governance (Marshall 2005).  
 
The Progressive vision sought to emulate for public policy problems the success of Newtonian science in 
solving biophysical problems. Accordingly, it was based on the five modernist premises of this science: 
 
• objectivism - people can remain apart from the system they are seeking to understand and act upon; 
 
• universalism – the myriad phenomena of the world, and the relationships between them, can be 

explained by relatively few universal principles; 
 
• mechanism – all systems work like machines; i.e., behaving in regular, and therefore predictable, 

ways; 
 
• atomism - all systems can be understood completely as the sum of their parts; 
 
• monism – that there is a single best way of understanding any natural or social system (Norgaard 

1994).  
 
Objectivism as applied to public governance led to a distinction in governance functions between the realms 
of ‘politics’ and ‘administration’. The latter realm was to regard values and policy directions set in the 
political realm as externally determined, and thus objective, and pursue them efficiently on the basis of the 
other four modernist beliefs. Universalism, for instance, was reflected by the confidence of ‘administrative 
rationalists’ that phenomena widely dispersed in space and time could be understood by applying a few basic 
principles, and that solutions to local problems could accordingly be devised from afar by a central authority. 
Centralised governance, with its decisions implemented through a single integrated command structure, thus 
came to be viewed as the most cost-effective governance arrangement across all areas of public policy 
(Marshall 2005).  
 
By the 1970s, citizens’ trust in this Progressive (or administrative rationalist) model of governance had 
eroded in Australia and other nations such that its capacity to gain sufficient cooperation from citizens to 
implement its decisions was under threat. Governments looked towards new ways of operating. One main 
response was to acquiesce to strong demands by communities to collaborate in public decision-making. 
Aside from legislating rights for such collaboration in otherwise centralised decision-making processes, 
Australian governments from the 1980s onwards began decentralising responsibilities to community-based 
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and related participatory programs as a way of strengthening popular ownership of, and cooperation with, 
public policy decisions.   
 
The other main response was to agree that the aspiration of achieving all public goals through direct 
administration was unrealistic, and at the same time substitute the idea that these goals be attained through 
centralised manipulation of the ‘market mechanism’ (Nelson 1987). This response followed from 
mainstream economic arguments that the ‘invisible hand’ could achieve spontaneously what direct 
administration could not, provided that governments refocused their energies on remedying market failures. 
The Progressive vision was thus resuscitated by founding it on economic rationalism instead of 
administrative rationalism.  
 
This second response has strongly influenced how governments have responded to pressures from the public 
to adopt more collaborative and decentralised approaches to environmental governance. Economic 
rationalism has been central to how the ideas of New Public Management (NPM), now the dominant 
paradigm for public governance around the world (McLaughlin et al. 2002), have come to be applied. The 
NPM sees government as ‘steering not rowing’, and thus using market and market-like instruments wherever 
possible in delivering public services. So dominant have been NPM ideas that governments soon came to 
reinterpret their commitments to promoting collaborative and decentralised (including community-based) 
modes of environmental governance through the prism of these ideas. In particular, the commitments came 
to be understood in terms of a purchaser-provider model where governments purchase provision of public 
services from community-based organisations. 
 
I have argued elsewhere (Marshall 2005, in press) that the tenets of economic rationalism are inconsistent 
with the collaborative vision as originally understood, and that interpretation of the vision through these 
tenets has led to its subversion. Discourses on sustainable development within which the collaborative vision 
emerged were informed by insights from developments in the ‘science of surprise’ which highlighted the 
inappropriateness of analysing and managing environmental (and associated social) systems on the basis of 
mechanistic models such as the conventional neo-classical economic models underpinning economic 
rationalism‡ (Batie 1989).  
 
Subsequent developments in complexity science (Allinson et al. 2006) and related fields including ‘resilience 
thinking’ (Walker et al. 2006) have corroborated the significance of these insights for environmental 
management and governance. These later developments have led to increasing acceptance that the ‘social-
ecological systems’ at issue in environmental problems are normally best understood and managed as 
complex adaptive systems (Anderies et al. 2004). In contrast to a mechanistic system with unchanging 
relationships between unchanging parts, the parts of a complex adaptive system adapt continually to one 
another and to the state of the whole system as it changes in an emergent process. Hence, behaviour of a 
complex adaptive system cannot be understood adequately by experts studying its parts and simply summing 
their findings to provide an overall understanding. Adequately understanding such a system requires 
collaboration involving not only experts but also a diversity of others with ‘local’ knowledge of their 
respective parts of the system.     
 
The focus in sustainable development discourse on collaboration and public participation was motivated also 
by arguments that problems in this field are normally ‘wicked’, rather than amenable to objective definition 
as the Progressive vision presumes. Each such problem originates as a ‘mess’ because the divergent interests 
of the different parties to the problem lead them to frame it differently (Rittel et al. 1973). A collaborative 
model of governance is required in such cases to allow the pluralistic deliberation on such messes that is 
needed to reach sufficient consensus on problem definition that the task of identifying mutually-acceptable 
solutions can proceed with reasonable prospects of success.  
 
The emphasis in this discourse on collaboration and local participation was motivated too by arguments from 
rural development theorists (e.g., Chambers 1983; Uphoff 1986) that building the self-reliance of citizens 
and their communities is often necessary for them to be able to collaborate in solving their problems. These 
arguments run counter to the Progressive model’s atomistic premise that the capacities of citizens are fixed. 

                                                        
‡ While neoclassical economics conventionally assumes that the systems under examination are mechanistic, this assumption is not 
required in neoclassical economics (Batie 1989). 



 3 

They run counter also to arguments from conventional neoclassical economics (e.g., Gordon 1954; Olson 
1965; Scott 1955) that attempts at self-reliance by large groups of citizens in solving their shared (i.e., 
collective-action) problems will inevitably be stymied by free riding. The mechanistic model of conventional 
neo-classical economics accounts for negative-feedback (diminishing-return) dynamics but not positive-
feedback dynamics. The reason that this economics predicts citizen non-self-reliance in solving collective-
action problems is that the social capital needed to deter free riding arises and persists through positive-
feedback processes (Marshall 2005; Ostrom 1998).  
 
Like any governance system, however, collaborative community-based governance systems need to be held 
accountable for the resources invested in them. The economics discipline can make an important contribution 
in this respect. If the collaborative vision motivating the adoption of such governance systems is not to be 
subverted, however, the economic models and methods applied in making this contribution need to be 
consistent with the vision (Marshall 2005). In particular, they need to be able to account for the: 
 
• uncertainty and path dependence associated with intervening in complex adaptive systems; 
 
• likelihood that evaluating investment alternatives will often itself constitute a wicked problem, and 

that a collaborative approach to evaluation (e.g., in deciding the values against which economic 
efficiency is measured) can be important for achieving broad legitimacy; and 

 
• possibility of investments affecting the social capital and other capacities needed by citizens to 

become more self-reliant in addressing the problems they face.  
 
In addition to these requirements, the method of economic evaluation needs to be able to be applied 
proficiently given the particular circumstances of collaborative community-based environmental governance. 
The fact that this governance is decentralised means that the number of organisations responsible for 
undertaking evaluations is much greater than in a centralised system, and that few of these organisations may 
be of sufficient scale to justify employing an economist to undertake the evaluations. Marsh et al. (2008) 
reported accordingly that a low level of capacity to assess and apply economics was found in a study of 18 
regional NRM organisations around Australia. Certainly, the method of benefit-cost analysis used 
conventionally for economic evaluation of public policy decisions would exceed the capacities of most 
community-based organisations to apply self-reliantly – especially in the domain of environmental decisions 
where many of the benefits at issue are non-market ones that can only be valued monetarily using 
sophisticated methods that only relatively few economists are trained to apply.   
 
1.2 Collaborative community-based environmental governance in Australia 
 
The National Conservation Strategy for Australia, prepared in 1983, emphasised the need for rural 
communities to participate in the planning and implementation of conservation initiatives. The National 
Landcare Program (NLP), launched in 1989, is an early landmark in the Australian turn towards community-
based NRM. The NLP’s original emphasis was on catalysing local activity by supporting the formation and 
facilitation of Landcare groups, education and awareness-raising activities, and demonstration sites. 
 
Adoption by Australian governments of the concept of ‘integrated catchment management’ (ICM) during the 
1980s and 1990s consolidated this move towards a collaborative community-based approach, although the 
catchments delineated for ICM programs were normally much larger than the local landscapes around which 
Landcare groups had formed. Each ICM committee was expected to engage stakeholders groups 
collaboratively in developing a strategy for their catchment, and this engagement was expected to engender 
sufficient ownership of the strategy from these groups that their members would proceed to cooperate 
voluntarily to a significant extent§ with efforts to implement the strategy. The focus of the NLP on fostering 
local self-help made state and territory governments particularly interested in Landcare groups as vehicles 
for implementing ICM programs with modest additional budget outlays. 
 
In 1997, the Commonwealth established the Natural Heritage Trust (NHT) which differed from the NLP by 
focussing its investments on on-ground implementation and by channelling investments principally via 

                                                        
§ That is, in addition to any cooperation motivated by payment of financial incentives. 
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catchment or regional-level ICM organisations. The NHT program was presented as a framework for 
‘partnerships’ between communities, industry and government. Concerns regarding the accountability of 
regional NRM organisations to investing governments (e.g., Industry Commission 1998) led to a tightening 
of partnership arrangements under the National Action Plan for Salinity and Water Quality (NAP), 
established in 2000, and the extension of the NHT (NHT2), announced in 2001.  
 
The NAP and NHT2 programs became known jointly as the ‘regional delivery model’. Governments viewed 
the partnership approach as a means of fostering ‘community ownership’ of natural resource problems. The 
aspiration was to foster among farmers and other community members a sense of shared responsibility in 
addressing environmental problems (Wallington et al. 2008). Policy documents preceding the launch of the 
regional delivery model referred accordingly to landholders having ‘a mutual obligation, or duty, to manage 
and care for [natural] resources in a sound and sustainable manner’ (Agriculture Fisheries and Forestry 
Australia 1999 p. 53), and to an objective of ‘self-sustaining, proactive communities that are committed to 
the ecologically sustainable development of natural resources in their region’ (Steering Committee 2000 p. 
6). 
 
Governments continue to assume that devolution of appropriate NRM responsibilities to collaborative 
community-based regional organisations strengthens community members’ self-reliance in addressing 
environmental problems. The Framework for Future NRM Programmes endorsed by the Natural Resource 
Management Ministerial Council (2006 p. 5) prior to completion of the NAP and NHT2 programs argued 
that ‘strategic landscape-scale change is most effectively achieved where communities have a sense of 
ownership over planning and investment decisions, and will therefore make the investments of time, 
resources and better practices that are needed to achieve better NRM outcomes’. Launching the Outcomes 
2008-2013 Statement for the Australian Government’s Caring for our Country (CfoC) program (which 
superseded the NAP and NHT2 programs), the Minister for the Environmental, Heritage and the Arts stated: 
‘One of the national priorities in Caring for our Country is community engagement and ownership and 
connection’ (Garrett 2008).  
 
1.3 Pressures to strengthen economic accountability in Australian community-based 

environmental governance 
 
Expenditure by Australian governments on NRM programs has grown steeply in the last three decades. The 
$A340 million allocated in 1990 for a decade of expenditure under to the NLP represented a quantum leap in 
the level of public funding of NRM (Hajkowicz et al. 2006). In 1997, the Australian Government allocated a 
further $A1.25 billion over five years to NRM programs under the NHT. In 2000, the Australian and 
state/territory governments committing another $A1.4 billion over seven years under the NAP to salinity- 
and water-quality-related programs. In 2001, the Australian Government contributed an additional $A1 
billion to NHT2 (Marshall 2008b). Most recently, in 2008, the Australian Government committed itself to 
investing $2.25 billion in the first five years of the CfoC program (Australian Government 2008).  
 
Australia, unlike most other OECD nations, did not have large amounts of public funds allocated to 
agricultural production support programs that could be diverted into agriculture-oriented NRM programs. 
Hence, increasing expenditure on NRM programs in Australia has been more challenging politically since it 
has relied more on reallocating funds from other areas of public expenditure. Accordingly, pressures to 
demonstrate ‘value for money’ from expenditures on Australian NRM programs have increased with the 
magnitude of these expenditures (Hajkowicz 2009). 
 
One consequence of these pressures has been increasing emphasis on ‘priority setting’ in deciding how much 
of the public funds available at any time should be allocated to NRM programs, and how the funds allocated 
to NRM programs should be directed between competing opportunities. For instance, Edwards and Byron 
(2001) reasoned that budgets for environmental conservation should be subjected to the same level of 
scrutiny that applies to budgets for other areas of public expenditure. The Australian National Audit Office 
(2008 p. 24) review of the regional delivery model found that ‘stronger targeting … towards the highest 
priorities and most critical national assets is necessary to achieve measurable results’. 
 
This growing emphasis on priority setting has been accompanied by increasing use of language influenced 
by an economic way of thinking. For instance, the Intergovernmental Agreement (IGA) for the NAP 
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(Australian Government 2001 p. 8) specified that ‘[i]nvestment principles for determining priority funding of 
regional activities should include … the cost-effectiveness and return on investment measured against 
catchment / regional targets …’. More recently, publicity materials for the CfoC program observed that it 
would ‘take a business approach to investment’ under which the Australian Government will ‘choose the 
most efficient and effective ways of taking action …’ (Australian Government 2008).  
 
Despite the increasing emphasis of Australian governments on priority setting within regional community-
based processes of investing public funds, and the apparent calls for priority setting to be guided, at least in 
part, by an economic way of thinking, these governments have been silent on how priority setting of this 
kind would feasibly occur. Farquharson et al. (2007 p. 3) observed accordingly that: 
 

…the rhetoric of Governments in Australia for NRM is of ‘maximising returns’, ‘maximising the 
efficiency and effectiveness of investments in natural resources’, and ‘targeting resources to the 
activities and places with the greatest potential for improvement’. However, the processes for 
achieving these ‘goals’ are not clearly specified or determined. The CMAs are aware of the rhetoric 
but do not have guidelines on what constitutes ‘maximum efficiency’, ‘better NRM’ or ‘maximum 
return’.  

 
1.4 The present research 
 
This paper reports research undertaken to date in the project ‘Improving economic accountability when using 
decentralised, collaborative approaches to environmental decisions’. It seeks to develop an approach to 
priority setting that: 
 
(i) is consistent with the ‘economic way of thinking’;  
 
(ii) is within the capacity of collaborative community-based organisations (specifically regional NRM 

organisations) to apply proficiently; 
 
(iii) can accommodate value systems decided collaboratively in community-based processes; and 
 
(iv)  can account for the consequences of NRM investments for social capacities needed for investments 

into the future. 
 
The fundamentals of the ‘economic way of thinking’, at least as applied to priority setting, relate to the 
textbook definition of the economic problem as the problem of allocating scarce means among competing 
ends. Central to these fundamentals are the concepts of ‘opportunity cost’ and ‘marginal analysis’ (Black 
2008; Mooney et al. 1997). Since means (e.g., natural resources) are normally scarce relative to the ends that 
people want to use them for, the use of particular means towards one end often creates ‘opportunity costs’ by 
way of foregoing benefits that otherwise could have been obtained by devoting them to other ends.  
 
The concept of ‘marginal analysis’ complements that of opportunity cost. It proposes that any decision 
should be made on the basis of the incremental benefits and costs expected to result from that decision. 
Hence, an option should be pursued only when its marginal benefits are expected to exceed its marginal 
opportunity costs. Marginal analysis within neoclassical welfare economics has been criticised for presuming 
that the effects of any marginal change are invariably continuous, when effects of environmental decisions 
not uncommonly are discontinuous (e.g., where loss of a keystone species in an ecosystem ‘flips’ the 
ecosystem into another state) (Gowdy et al. 2005). This presumption is not necessary for marginal analysis, 
however, which can (albeit with considerable modesty) anticipate and account for effects of decisions that 
are discontinuous 
 
Hajkowicz et al.(2000 p. 45) emphasised as follows the advantages for environmental decision-making of the 
economic way of thinking: 
 

Whether we like it or not, we have to make choices about the resources we allocate to environmental 
projects or the decisions we make about the control of environmental risks. The benefit of economics 
is that it makes decisions explicit, even though it may be painful to say we cannot afford to invest a 
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certain amount to achieve an environmental objective. It allows the tradeoffs we will make, or may 
have to make, to be viewed by the public. 

 
The different methods available for evaluating environmental policy decisions have come to be classified by 
various schemes. When considering an appropriate decision support tool for the Western Australian Salinity 
Investment Framework, Black et al. (2002, 2004) distinguished evaluation methods according to whether 
they are economic, multiple-criteria, or deliberative methods. By ‘economic’ methods they meant methods 
conventionally associated with benefit-cost analysis. Vatn (2005) adopted a similar classification. 
Recognising that economists are increasingly employing multiple criteria methods, however, he 
distinguished the following three classes of methods: (a) benefit-cost analysis, (b) multi-criteria analysis, and 
(c) deliberative methods. 
 
The aim of the present research was to develop and test an economic method of NRM investment priority-
setting in partnership with three of the community-based regional NRM organisations in NSW funded by the 
Australian and NSW Governments. These three organisations are: Border Rivers – Gwydir Catchment 
Management Authority (BRGCMA); Namoi CMA (NCMA); and Northern Rivers CMA (NRCMA).  
 
Like other CMAs in NSW, each of these CMAs was required to develop in consultation with their regional 
populations a Catchment Action Plan (CAP) for the decade ahead. The CAPs are statutory, but non-
regulatory, plans approved by the relevant NSW Government Minister. Each CAP defines a catchment target 
for each of its major ‘themes’, as well as a number of more specific management targets under each 
catchment target. For instance, the CAP developed by the BRGCMA defines the following catchment target 
for its ‘Water’ theme: ‘By 2015 maintain or improve the condition of all sub-catchments based on the scores 
from the 2001 Riverine Condition Index’. One of the corresponding management targets is: ‘By 2015 
maintain or improve native aquatic biodiversity by improving the condition of 100 km of stream in strategic 
priority locations’.  
 
The CAPs for the three regions emphasise the importance of the CMAs collaborating (or ‘partnering’) with 
other organisations, as well as with landholders, in pursuing the identified targets. These CAPs also 
emphasise the importance of building the capacities of individuals and organisations in their region to act as 
effective partners. For instance, the BRGCMA’s CAP explains that the long-term strategy is to ‘increase the 
knowledge, understanding and skills of members of the community so that they are equipped to make sound 
management decisions regarding natural resources’. One of the key emphases in the NCMA’s 2008-09 
Investment Program was ‘building community capacity to provide leverage for government funding’.  
 
The CAPs recognise that trust of individual and organisations in a CMA is integral to their capacity to be 
willing partners. The CAP for the Border Rivers – Gwydir Region states that: ‘Confidence and trust in the 
regional model across community, industry and government sectors must be built’. The CAP for the 
Northern Rivers Region states that one of the aims of its ‘Community’ theme is ‘to increase trust across all 
NRM networks …’. The Namoi Region CAP identifies a core value for the NCMA as being ‘trusted by the 
community’. 
 
The need to capitalise on the capacities built in current and prior investments is also emphasised in the CAPs. 
One of the key investment principles identified in the Namoi Region CAP states that ‘existing successful 
programs are built on, particularly in areas where community groups or oother stakeholders are able to 
manage their own projects’. The CAP for the Northern Rivers Region states that one of the aims of the 
management targets for its ‘Community’ theme is ‘to continue to build on the skills and knowledge 
developed in the past …’. 
 
The region for which the BRGCMA is responsible extends for about 50,000 km2 over part of the upper 
reaches of the Murray-Darling Basin in northern NSW (bounded northwards by the Queensland border).  
The region’s population of around 50,000 resides in 11 local government areas. The NCMA is responsible 
for a region that covers about 42,000 km2 and is located within the Murray-Darling Basin in north-western 
NSW. Approximately 100,000 people live in the region. Eight local government areas are either wholly or 
partly located in the region. The region for which the NRCMA is responsible extends for about 50,000 km2 
over much of the north coast of NSW. It includes the area three nautical miles out to sea, as well as the Lord 
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Howe Island Group in the Pacific Islands. The population of the region exceeds 450,000 people, with 19 
Local Government Areas included in the region. 
 
These three CMAs are a subset of the 13 statutory authorities established by the NSW Government under the 
Catchment Management Authorities Act 2003 to coordinate NRM within a designated region. The Board of 
each CMA in NSW comprises a Chair and six independent members from the community chosen for their 
collective skills and experience to contribute to sound natural resource decision-making and corporate 
governance.  
 
These three CMAs also form a subset of the larger group of 56 regional NRM bodies funded by the 
Australian Government and relevant state/territory governments under the regional delivery model. 
Arrangements for regional NRM delivery vary considerably across the states and territories: 
 

… from institutional models with high levels of community empowerment to those where State 
Government agencies retain full responsibility for all statutory functions … There is also 
inconsistency between states in the name given to the regional NRM bodies. They are called 
Catchment Management Authorities in New South Wales and Victoria, Catchment Councils in 
Western Australia, Natural Resources Management Boards in South Australia, Regional NRM Groups 
in Queensland and Regional Committees in Tasmania’ (Pannell et al. 2008 p. 1). 

 
Clearly, the three regional bodies serving as partners in this project represent a small proportion of all the 
regional bodies funded under the regional delivery model. They are also located in one state. Nevertheless, 
the three partner organisations are quite diverse in respect of their contexts, experiences and approaches to 
investment planning, and it is expected that the findings will apply to an appreciably wider subset of regional 
NRM bodies, including in other states and territories.  
 
2. Investment priority setting by the three CMAs 
 
An early stage of the research involved a scoping study in 2008 of the processes used by the three CMAs in 
setting their investment priorities each financial year given the budgets available to them. None of the three 
CMAs were applying priority-setting methods based on an economic way of thinking. The Boards of the 
CMAs are responsible for deciding the overall framework of principles by which budgets will be allocated 
between competing priorities, although CMA staff may recommend what these should be. In the process of 
developing its 2008-09 Investment Program, for instance, the Board of the BRGCMA agreed to the 
following framework of principles for guiding how available funds should be allocated between specific 
projects: 
 
• 80 per cent of the investment funds will be directed to strategic areas – the CMA will identify areas 

where the delivery of funds can maximise impact; 
 
• the remaining 20 per cent of investment funds will be used to finance ‘demand-driven’ projects; 
• collaborative actions must be achieved across all programs – establishing partnerships can provide 

the CMAs with access to funds and expertise;   
 
• all projects must be delivered in the most efficient manner possible; 
 
• projects should only address national priorities and state targets and priorities that are relevant to the 

BRGCMA region; 
 
• investment should be consistent with Monitoring, Evaluation, Reporting and Improvement 

principles; 
 
• the BRGCMA will invest in four of the six national priority areas: biodiversity and natural icons; 

critical aquatic habitats; sustainable farming practices; and community skills, knowledge and 
engagement; and 
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• the BRGCMA will consider the principles of intergenerational equity, the precautionary principle, 
and biodiversity conservation in developing and designing projects.   

 
The principle of allocating the bulk of available funds to strategically chosen areas (normally defined at the 
sub-catchment level) was common across the three CMAs. This strategic choice of areas to invest in was 
largely based on biophysical criteria such as Riverine Condition Assessment (where priority is placed on 
preserving subcatchments that are still in fair condition) and the Mitchell Landscapes system (where priority 
is given to areas where native vegetation extent is at risk of falling below a threshold of 30 per cent of 
assessed original extent). However, the number of subcatchments prioritised on the basis of such biophysical 
criteria was typically greater than what could be invested in without spreading the funds too thinly to achieve 
a ‘critical mass’ of on-ground activity. The subcatchments finally chosen by the CMAs for strategic targeting 
of investment therefore tended to be ones that had been prioritised highly by multiple themes, so that as far 
as possible multiple benefits could be obtained from investments into a targeted area. 
 
Aside from deciding on such broad priority-setting principles, the Boards also decide how the budget for 
their CMA will be apportioned between the ‘themes’ identified in their CAP. For instance, the themes in the 
CAP for the Namoi Region are: People and their Communities; The Landscape; Surface and Ground Water 
Systems; and Native Plants and Animals. In these deliberations, board members seem to have been primarily 
concerned to ensure an adequate budget share for the theme concerned with community capacity-building 
(e.g., the ‘People and their Communities’ theme in the case of the Namoi Region).  
 
Staff of two of the CMAs (BRGCMA and NRCMA) had developed priority-setting frameworks, involving 
the scoring of options against defined criteria, to assist their board members in deciding how to apportion 
funds between themes. In the NRCMA case, the Board did not find value in the framework presented to it. In 
the BRGCMA case, the framework was based on a process of program logic. The Board approved the 
resulting recommendation, even though it was surprised with its implications for funding across themes, 
since it was based on rigorous logic**. An equivalent process was used by the BRGCMA Board in 
apportioning funds between the management targets within each theme. Although the approach used by this 
CMA was not based on an economic way of thinking, it did add transparency to the process of deciding how 
funds should be allocated between themes.  
 
The process of deciding how the apportionment of funds by a CMA Board to a particular theme or 
management target should be split between sub-programs and projects typically involved the deliberation by 
the staff of the theme with a recommended suite of sub-programs and/or projects being presented to senior 
management for approval. This staff deliberation would be guided by any over-arching investment principles 
set by the Board, such as those detailed above in respect of the BRGCMA’s 2008-09 Investment Program. 
Quantitative priority-setting tools, including Environmental Benefit Indices, were used by some of the CMAs 
in the process of choosing what level of CMA funding should be offered to any particular project (i.e., on a 
cost-sharing basis, with landholders expected to contribute pro rata to the share of private benefits in the total 
benefits expected from the project). An officer from the NCMA recognised as follows that this approach was 
based on an ethic of equity rather than of economic efficiency: ‘We wanted to pay for public benefit as a 
foremost principle, rather than looking for pure cost-effectiveness’ (Marshall 2008a p. 43). The officer 
indicated that as a result of the Australian National Audit Office’s 2008 report on the NRM regional delivery 
model, which questioned the lack of evidence of cost-effectiveness in regional delivery, his CMA was 
looking towards a project-level priority-setting process that emphasised cost-effectiveness rather than equity. 

                                                        
** The BRGCMA’s process started by identifying a set of ‘foundational’ or ‘strategic’ activities (e.g., subcatchment planning, 
training workshops for landholders, etc) for each theme. The staff in each ‘theme team’ rated within a ‘priority matrix’, on a scale of 
one to five, the degree to which they expected each foundational activity would contribute to each of the 13 Priority E4 targets 
(concerned with natural resource management) in the NSW State Plan. The sum of the rating scores for foundational activities in a 
particular theme was then divided by the sum of rating scores across the foundational activities of all themes. The resulting 
proportion was taken as indicating the degree to which an investment of $X in that theme would help achieve the State Plan 
compared with an investment of the same amount in each of the other themes. The proposed share of total investment funds invested 
in that theme was then set equal to that proportion. This followed the principle that the proportion of total investment allocated to a 
theme should match the proportionate contribution of the theme, through its foundational activities, to implementing the State Plan. 
In these calculations, each of the State Plan Priority E4 targets was weighted equally (Marshall 2008a).  
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Each of the three CMAs expressed interest in using adopting an approach to investment priority setting that 
was more aligned with an economic way of thinking, provided that such an approach was within their 
capacities to apply given their available skills and the pressures of other duties. An officer from the NCMA 
commented that ‘there’s no formal economic decision tool that prompts us to cover all the elements of a 
decision in an economic or triple-bottom-line way’ (Marshall 2008a p. 48). Staff of the NRCMA were 
interested particularly in how an economic approach to investment priority setting might account for the 
implications of prioritisation decisions for community capacity. One officer observed: ‘It’s pretty easy to get 
the most cost-effective outcome until you begin to deal with the community and all that.  … There is always 
someone asking whether we should just be chasing natural resource outcomes or whether we should be 
trying to build community capacities at the same time. That’s why we’re interested in this project’ (ibid. p. 
65). Nevertheless, the feedback from the CMAs was that input from economic evaluation would form only 
part of the information considered when making final decisions about how to prioritise investments. A 
member of the NCMA Board remarked accordingly that: ‘Even if you don’t do what is objectively found 
[through economic evaluation] to be best, you at least have some handle on the opportunity cost’ (ibid. p. 
48). 

3. Assessing candidates for a suitable method of economic evaluation 
 
In the search for a method of economic evaluation that might feasibly be applied in the context of regional 
NRM delivery in Australia, and which is consistent also with the collaborative vision for this model of NRM 
governance, a review of the literature on available methods of economic evaluation was undertaken. See 
Marshall et al. (2009) for the full report on this review††.  
 
The review considered evaluation methods falling into the three categories of such methods distinguished by 
Vatn (2005), namely: (a) benefit-cost analysis (BCA); multi-criteria analysis (MCA); and (c) deliberative 
methods.  
 
3.1 BCA and MCA 
 
BCA will be familiar to delegates at this conference, so due to space limitations it will not be described here. 
 
In simple terms, MCA takes a set of options, a set of objectives to be achieved, and a set of criteria by which 
performance against these objectives are measured. It evaluates the performance of each option against each 
criterion. Through a formal procedure it then compares each option’s performance against the various criteria 
to identify the option or combination of options that most successfully satisfies the objectives.  
 
Vatn (2005) observed that MCA methods can be divided into two main classes according to their theoretical 
foundations. The theoretical foundation of one of these classes is utility based, centred on multi-attribute 
utility theory (MAUT) (Keeney et al. 1976). Methods comprising this class share with BCA the assumption 
that value dimensions are commensurable. They employ aggregating procedures to compute a single utility 
value for each option under consideration. The theoretical foundation of the second class of methods 
assumes that value dimensions are not all commensurable, and recognises accordingly that the potential for 
trade-offs is limited at least. MAUT methods have found widening acceptance among economists as one of 
the approaches they might apply to better inform decision making. Gowdy et al. (2005 p. 207) referred to this 
approach as one of ‘the major tenets of ecological economics’. 
 
A variant of MCA is cost utility analysis (CUA) which emerged from healthcare economics in the early 
1980s (Drummond et al. 1997), and has found use in the field of environmental and resource economics 
(e.g., Cullen et al. 2001). CUA is useful when the costs of each option are available, but an MCA approach is 
needed to account for the benefits. The utility of each option, as obtained from a MAUT-based MCA 
method, is divided by its cost (in present value terms), and options are ranked in descending order of their 
utility per unit of cost (Hajkowicz 2008). 
 

                                                        
†† A revised version is in preparation. 
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3.2 Deliberative methods 
 
Despite their differences, BCA and MCA are both based primarily on a logic of calculation. In the literature 
on evaluation of environmental decisions, evaluation methods based on a logic of communication have also 
received considerable attention. This alternative logic emphasises the role of argumentation or deliberation in 
defining a problem, and in identifying and choosing between possible solutions. Deliberative approaches 
help people ‘reach agreement on the basis of the better argument, on the basis of mutual understanding and 
trust’ (Vatn 2005 p. 350). Multiple methods of deliberative evaluation have been used (De Marchi et al. 
2001). Three of these are focus groups, citizens’ juries and consensus conferences.  
 
3.3 Choosing between ‘value articulating institutions’ 
 
Methods of economic evaluation are ‘value articulating institutions’ (Jacobs 1997). Such institutions define 
the rules to be followed in the process of evaluation. Vatn (2005 pp. 301-302), an ecological economist, 
identified these rules as concerned with: 
 
• participation – who participates, on what premises (position or role), and by which method (e.g., 

responding to a survey, attending a meeting, written submission); 
 
• what counts as data, and what form it should take (e.g., prices, weights, arguments); and 
 
• the kind of data handling procedures to be used (how data is produced, weighted and aggregated). 
 
Choosing a method to use in evaluating environmental investment decisions is thus a choice between 
alternative institutions. Economists have long concerned themselves with institutional choices in general, and 
the consensus in neoclassical welfare economics is that such choices are evaluated most appropriately using 
a comparative institutions approach ‘in which the relevant choice is between alternative real institutional 
arrangements’ (Demsetz 1969 p. 1). It follows that no single institutional arrangement is universally optimal, 
but rather that the optimal arrangement in any given context depends on the particulars of the context. Hence, 
it is mistaken to expect any single evaluation method to be optimal across all contexts where support for 
environmental investment decisions is required.  
 
In respect of economic valuation, the literature review found that this mistake has been made most 
commonly by advocates of BCA, who tend to compare alternative evaluation methods not with BCA as it 
would feasibly be practised but with how it would ideally be practised. Although this strategy involves a 
‘nirvana fallacy’, it serves to justify criticism of alternatives to BCA because they are imperfect. A 
comparative institutions approach, in contrast, would recognise that all feasible evaluation methods are 
imperfect and that the objective is to identify the best one given the situation at hand. As Vatn (2005 p. 360) 
stated succinctly, ‘No VAI [value articulating institution] is ideal’. 
 
Black et al. (2002, 2004) essentially applied a comparative institutions approach in comparing the suitability 
of alternative categories of evaluation method (economic/BCA, MCA and deliberative) for the Western 
Australian Government’s Salinity Investment Framework (SIF). Each of the method categories was assessed 
for its performance against various criteria deemed important for decisions in natural resource management. 
These criteria included: (a) ability to account for macro-policy concerns (e.g., equity and macro-economic 
effects); (b) workability given available data and skills; and (c) community perceptions of the legitimacy of 
the method. These authors also assessed each of the method categories against five questions posed by the 
consultancy brief (including ‘Does the tool include involvement of stakeholders?’ and ‘Is it applicable at 
various levels of detail (i.e., state, regional and subregional levels)?’) to which they were responding. They 
found that ‘the choice of an appropriate decision tool for the SIF is extremely complex’ since no one method 
dominated in respect of the yardsticks applied (Black et al. 2004 p. 182). Based on their wide-ranging review 
of the applicability of various decision evaluation methods to the context of natural resource management, 
Hajkowicz et al. (2000 p. 118) found similarly it ‘evident that no single NRM decision support method is 
clearly dominant’. 
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3.4 Evaluating the evaluation methods 
 
The literature review highlighted the wide range of criteria that commentators on evaluation methods for 
environmental decisions have stated or implied should be considered when choosing between BCA, MCA 
and deliberative methods. A non-exhaustive list of such criteria is presented in Table 1.  

The comments in the table suggest that none of the BCA, MCA or deliberative types of evaluation method is 
likely to be scored highest across all the criteria, even by someone particularly committed to one of the 
method types. Hence, a choice between the methods would normally depend on the relative importance that 
a chooser places on each of the criteria and on how highly they rank or score each method type against each 
of the criteria. For instance, mainstream environmental economists would presumably score BCA most 
highly against the first three criteria in Table 1, and probably also against the ‘internal consistency’ and 
‘protection against strategic manipulation’ criteria. They would likely also weight these criteria more highly 
than the remaining 14 criteria‡‡.  
 
An economist committed to providing objective advice on what evaluation method is most consistent with 
stated aspirations for collaborative community-based environmental management would consider a broader 
range of criteria than would a mainstream environmental economist. This broader set of criteria may include 
all 19 criteria identified in Table 1, and possibly additional criteria relevant to specific contexts. This 
economist would need to weight the criteria ‘alignment with an economic way of thinking’ more highly than 
‘consistency with neoclassical welfare economics’, and be sensitive to the expectations of her client/s when 
weighing up the relative importance of each of the other criteria. With a minimum of subjective input, she 
would need also to elicit from her clients their judgements of how each evaluation method would perform 
against each of the criteria. 
 
Such an objective process of choosing the best method of economic evaluation for a given context would 
recognise that the choice is not only between BCA, MCA and deliberative methods as ‘pure types’. To start 
with, each of these method types encompasses multiple variations from which a specific method must be 
chosen. Moreover, method types can often usefully complement one another when they are combined. Black 
et al. (2004 p. 166) referred to the array of method types on offer as a ‘multi-purpose workbench’ and noted 
that ‘the intrinsic difficulties associated with each [evaluation] tool has encouraged a growing number of 
practitioners to explore the potential for combining tools’. 
 
Nevertheless, the scope for such an objective process to choose between economic evaluation methods 
depends on how ‘economic’ is understood by the client who desires evaluation of this kind. If the client 
understands this term as synonymous with the logic of neoclassical welfare economics, or views BCA as the 
only valid method of economic evaluation, then the scope of the process is constrained to choosing between 
variants of the BCA method (e.g., between different techniques for non-market valuation). To ensure that a 
client’s choice of BCA is well-informed, the limitations of this method in accounting for the benefits of 
collaborative community-based environmental management would need to be explained up-front to the 
client.   
 
Some politicians, policy makers and community leaders do continue to regard BCA (together with cost-
effectiveness analysis) as the only legitimate approach to economic evaluation. Few of these would be aware 
that the theoretical underpinnings of this approach have come under serious and sustained criticism from 
within the mainstream of the economics discipline (Gowdy et al. 2005). Many would not be aware that 
alternatives to BCA for economic evaluation exist, and that growing numbers of economists are promoting 
and applying these alternatives. Such economists, responding to calls from their colleagues (e.g., Norgaard 
1989; 2005; Davis 2006; Söderbaum 2000; Gowdy et al. 2005), have come to accept the need for a more 
pluralistic approach to economic evaluation. Moreover, there is a steady increase in recognition among 
governments and other stakeholders that methods of evaluation other than BCA can be applied consistently 
with an economic way of thinking, and that these methods can sometimes be more appropriate.  
 

                                                        
‡‡ It is not only professionals (e.g., economists, engineers or ecologists) that would weight the criteria differently. Those affected by 
consequences of a decision may also place different weights, given that different evaluation methods may tend to favour different 
interests.   
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Table 1: A selection of criteria for choosing between methods for evaluating environmental decisions  
 

Criterion Comments 

Consistency with neoclassical welfare 
economics 

An advantage claimed for BCA. However, MCA methods based on multi-attribute utility 
theory (MAUT) share some of the theoretical foundations of BCA. Some stakeholders may 
view consistency with neoclassical welfare economics as a disadvantage. 

Alignment with an economic way of 
thinking 

An advantage claimed for BCA, although MCA can be structured along the lines of an 
economic way of thinking.  

Consistency with a focus on 
environmental outcomes 

An advantage sometimes claimed for BCA, although each of the methods can be applied 
consistently with a focus on environmental outcomes. The possible advantage for BCA in this 
respect derives from its use of (shadow) market prices to value decision impacts, where 
these prices are reasoned to reflect the marginal social utility of any outcome. MCA and 
deliberative methods are not as constrained theoretically to focus on outcomes, so a risk 
exists that they may stray from this focus. This risk may be managed with structured 
procedures that serve to maintain an outcomes focus. 

Ability to account for incommensurable 
values 

A weakness of BCA. MAUT-based MCA methods score different values against relevant 
scales, but subsequently combine the scores into an overall score. Non-MAUT-based MCA 
methods do not combine scores into an overall score. Deliberative methods are well-suited to 
accounting for incommensurate values.  

Scope to reflect philosophy of 
integrated environmental (catchment) 
management 

In principle, each of the methods has equal scope to account for the whole range of benefits 
that a project may generate for different natural and environmental resources (and also in 
respect of other social and economic assets).  In practice, however, BCA is likely to face 
greater problems in accounting for those benefits that cannot be readily valued using existing 
market prices. 

Acceptability of underlying value 
judgements (to governments & other 
investors, and to communities & others 
whose cooperation is required)  

Such value judgments may relate to (a) commensurability of different values; (b) 
appropriateness of measuring environmental and other intangible values on a monetary 
basis; (c) procedural fairness and distributive fairness (equity); and (d) other questions of 
value.  

Acceptability of results (to governments 
& other investors, and communities & 
others whose cooperation is required) 

Perceived validity of BCA results can be lessened by controversy concerning any non-market 
values incorporated in the analysis. On the other hand, governments and other stakeholders 
may prefer the clear-cut answers from BCA to the conditional answers often emerging from 
MCA or deliberative methods. (However, stakeholders can also be sceptical of clear-cut 
answers to problems they know are far from simple). Acceptability of results to a stakeholder 
may also depend on the degree to which they have participated in the process of deriving 
them, and thus gained trust in and ownership of the results. To the extent that deliberative 
and MCA methods typically allow for greater stakeholder participation than BCA, their results 
may find greater acceptance.    

Internal consistency An advantage claimed for BCA because it applies a single coherent body of theory in 
identifying and measuring all relevant values. Internal consistency in applying a method 
reduces risks of double counting or of introducing biases in measuring different values. 
However, structured approaches to MCA can strengthen internal consistency in its 
application. 

Protection against strategic 
manipulation 

An advantage claimed for BCA due to (a) the rigour imposed by its reliance on a single 
coherent body of theory, (b) its adherence to the principle of individual sovereignty which 
limits inclusion of values to those of defined (sets of) individuals, and (c) its provision of clear-
cut answers which provide discipline on decision makers. Even so, considerable scope for 
strategic manipulation remains due to reliance of BCA analysts on scientists and others for 
the data and assumptions they require, and also due to the ‘black box’ nature of BCA 
techniques.   

Transparency An advantage claimed for MCA (sometimes referred to as a ‘glass-box’ method), especially 
where simpler MCA algorithms are applied. BCA techniques are sometimes criticised for their 
‘black-box’ nature, and deliberative methods have been criticised for lacking transparency in 
terms of clarifying all the value judgements and reasoning upon which a decision was made.    

Ability to account for transaction 
(including political) costs 

BCA often has difficulty here. MCA offers scope to include transaction costs of options as a 
distinct criterion. 
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Table 1 (continued) 
 

Criterion Comments 

Ability to accommodate values arising 
from community-based or other 
deliberative processes 

BCA’s adherence to the principle of individual sovereignty renders it unable to accommodate 
values arising from deliberation. In contrast, deliberatively-determined values can readily be 
facilitated and accounted for by deliberative methods or deliberative approaches to MCA. 

Affordability Financial costs in applying BCA can be high when consultants need to be paid, and 
particularly when sophisticated non-market valuation (NMV) techniques are employed. Costs 
of NMV may be reduced by using benefits-transfer methods where appropriate data is 
available, although validity concerns may arise. MCA and deliberative methods can involve 
significant financial costs when consultants are required and/or sophisticated techniques for 
applying these methods are employed. Reliance on deliberative methods (including within 
MCA) can also be costly in terms of time demands on participants. 

Ease of use Considerable skill is required in applying each of the types of methods – BCA, MCA and 
deliberative – to a standard at which confidence in the results is justified. Structured 
procedures may be developed that facilitate ease of application by non-experts. The skill 
level needed for BCA studies involving sophisticated NMV techniques is higher again, and is 
not easily alleviated by providing structured procedures.  

Timeliness Limited availability of appropriately-skilled practitioners can lessen the timeliness with which 
any of the methods is applied (e.g., in respect of funding-submission deadlines). A need to 
use sophisticated NMV techniques when applying BCA may especially cause timeliness 
issues. Reliance on deliberative methods (including within MCA) may lessen timeliness when 
problems arise in coordinating involvement of the relevant participants.   

Facilitation of stakeholder learning  An advantage claimed for deliberative methods and MCA methods (particularly where 
deliberative processes are incorporated). This advantage arises from the greater participation 
of decision makers and other interested parties in the application of these methods, 
compared with the more expert-driven process involved in applying BCA.   

Ability to reduce conflict and facilitate 
cooperation 

An advantage claimed particularly for deliberative methods, but also for MCA methods that 
incorporate deliberative processes.   

Consistency with recognition that the 
decisions at issue are concerned with 
complex adaptive systems   

BCA recognises only mechanistic relationships. Unless it forfeits its internal consistency, 
therefore, it cannot account for consequences of decisions arising from complex adaptive 
systems (e.g., related to resilience, adaptive capacity, path dependence, irreversibility). MCA 
and deliberative methods are not similarly constrained.  

Scope to account for effects of 
decisions on ongoing social capacities 

Social capacities (e.g., trust, reciprocity, social norms, peer pressure) typically emerge from 
interactions within complex adaptive systems. Unless BCA forfeits its internal consistency, 
therefore (see above), it is unable to account for the consequences of a decision for the 
social capacities needed for longer-term success in environmental management.  

Source: Table 6.1 in Marshall et al. (2009 pp. 115-117) 
 
The Investment Framework for Environmental Resources (INFFER) is a notable recent development in these 
respects (Pannell et al. 2009a). This framework adheres to an economic way of thinking without imposing on 
decision makers the kinds of value judgments that underpin conventional applications of BCA and cost-
effectiveness analysis. It borrows from MCA the idea of a scoring-based approach to valuing benefits from 
investments, and leaves community-based environmental organisations ample scope to employ deliberative 
methods when value judgements are required from them. Despite its accommodation of a more pluralistic 
approach to economic evaluation, this framework is finding acceptance among government agencies in 
Australia that traditionally have regarded BCA as synonymous with economic evaluation.  
 
3.5 Choosing a method to trial in the present research 
 
As a result of the literature review, the choice of method for economic evaluation to be trialled with the three 
CMAs was narrowed to a choice between INFFER and the variant of MCA described in section 3.1 as cost-
utility analysis (CUA). The respective merits of these two options are compared in Table 2 against the four 
criteria for a desirable method identified in section 1.4, as well as against a number of additional relevant 
considerations. On the basis of these comparisons, it was decided to proceed with a trial of the INFFER 
method as a foundation for developing a method of economic evaluation able to satisfy the four criteria of a 
desirable method identified in section 1.4. In the next section, therefore, details of the INFFER method are 
provided. 
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4. The Investment Framework for Environmental Resources (INFFER) 
 
4.1 Background 
 
INFFER has evolved from experiences in developing a framework for evaluating investments in addressing 
natural resource degradation problems associated with salinity, initially in Western Australia (with the first 
steps in this direction taken in 2000) and subsequently in Victoria. This framework was known as the 
Salinity Investment Framework (SIF), which evolved through three phases culminating in SIF3. An 
important contribution of SIF3 to injecting an economic way of thinking into investment priority setting was 
its development of a Public: Private Benefits (PPB) framework, which ‘provides a simple graphical approach 
that spells out the logic for selecting the most appropriate class of policy tool for influencing the behaviour 
of private individuals in cases where their actions have positive or negative impacts on others in the 
community’ (Pannell 2008). 
 
Pannell et al. (2009a) reported that the regional bodies with which SIF3 had been piloted requested that the 
project leaders develop a more general framework applicable to environmental threats beyond dryland 
salinity. Work on developing the new framework, INFFER, began in late 2007.  
 
INFFER is presented as ‘squarely focused on achieving NRM outcomes cost-effectively’ and as a means of 
‘compar[ing] cost effectiveness across different asset types and different project sizes’ (Pannell et al. 2009a 
p. 2). A particular motivation was to keep the framework’s application as simple as possible. Pannell et al. 
(ibid. p. 3) remarked that ‘ease of use was particularly important …, as reinforced by the observation that, 
internationally, there is low usage of many decision tools intended to support decisions about environmental 
investment’. 
 
Like SIF3 and its predecessors, INFFER is an asset-based framework which its project team describes as 
follows: 
 

… Each project assessed is built around a particular asset or set of assets. The output from the 
INFFER process for an asset is an assessment of a particular project related to the asset(s), rather than 
an assessment of the assets per se (Anon. 2009). 

 
A justification for continuing with an asset-based approach for INFFER was: 
 

Even in large government programs for the environment and natural resource management, the 
available funding is small relative to the problems it is intended to address. Spreading the available 
public resources thinly across many areas will result in little or no effective protection of any of the 
threatened assets. Experience shows that basing decisions around key assets helps to improve the cost 
effectiveness of investment (Anon. 2009). 

 
INFFER is intended only for projects with a clear focus on protecting or enhancing specific natural resource 
assets. It is not meant for projects focused on general education, awareness raising, capacity building, or 
research that is not targeted at specific assets. 
 
4.2 Applying INFFER 
 
Development of a process for applying INFFER recognised ‘the constraints of time and resources available 
for analysis of priorities, such that it was not realistic or efficient to conduct detailed assessments for every 
possible investment opportunity’ (Pannell et al. 2009a p. 3). Hence, the process begins with simplified 
assessment of a long list of environmental assets, and grows more detailed as the list becomes narrowed to 
the most attractive options. The steps in the process include: 
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Table 2: Comparing INFFER and cost-utility analysis as a foundation for a method of economic 
evaluation to trial in the present research 

 
Criteria Option A: Use INFFER as a foundation Option B: Develop a framework based on 

cost-utility analysis 

Consistent with an economic way 
of thinking? 

Yes. Purposefully designed to be so. Depends on how the CUA model is designed.  

Within the capacity of regional 
NRM organisation to apply? 

Yes. Purposefully designed to be so. However, 
some training required. 

Yes, if simpler MCA algorithms are used. 
However, simpler MCA algorithms are not 
necessarily consistent with an economic way of 
thinking. 

Able to accommodate value 
systems decided in community-
based processes? 

Yes, although INFFER provides little guidance 
on how community value systems are to be 
identified other than in scoring the value of the 
focal asset. 

Yes, although standard MCA approaches 
provide little guidance on how community value 
systems are to be identified. Deliberative MCA 
approaches address this explicitly. 

Able to account for the 
consequences of NRM 
investments for ongoing social 
capacities? 

Not as currently designed. However, scope 
exists to modify the performance criterion used 
(the ‘Benefit: Cost Index’) to remedy this. 

Yes, by including appropriate criteria in the 
MCA model. 

Other considerations … Able to compare investments in different asset 
classes. 

Not necessarily able to compare investments in 
different asset classes§§. 

 Many of the 56 regional NRM bodies would 
know of INFFER. About 15 were already using 
or trialling it at the time of choosing between the 
options, including two in NSW. 

Many regional NRM bodies familiar with simple 
CUA models through experiences with 
Environmental Benefit Indices and the like. 
However, CUA models need to be more 
sophisticated than this to capture an economic 
way of thinking. 

  Any new CUA approach would be competing 
with INFFER for the limited attention of regional 
bodies and government agencies, and may 
possibly undermine the ‘authority’ of both 
approaches in the process. Competing would 
be difficult given the head-start and track record 
of INFFER.   

 Clear similarities with a BCA approach which 
government agencies tend to favour 

Government agencies tend to be less accepting 
of the MCA approach on which CUA is based 

 Many relevant government agencies have been 
exposed to INFFER. 

Fewer government agencies have been 
exposed to the CUA approach, and their 
exposure to MCA has mostly been to simple 
applications.  

 Substantial progress already made in 
addressing ‘teething problems’ with INFFER 

Any new CUA model would face ‘teething 
problems’ 

 
 
a. Train decision makers and analysts to implement the process. 
 
b. Elicit a ‘long list’ of natural resource assets considered good prospects for investment. These assets 

must be particular, spatially explicit assets. This list may be compiled from community and expert 
input. There may be more than 100 assets on this list.  

 
                                                        
§§ Comparison of alternative options using MCA depends on being able to identify a common set of criteria to score them against. 
This can be difficult when the effects of some of the options are qualitatively different. The Bureau of Transport Economics (1999 p. 
201) gave the example of comparing a project to build a road with a project to build a hospital: ‘Because the impacts of a road project 
(travel time, environmental effects, etc.) differ so markedly from the impact of a hospital project (e.g., improvement in health, bed-
waiting times, etc.) and are measured in different units – rather than the unifying metric of money values – comparisons would be 
almost meaningless’. Sugden (2005 p. 5) remarked similarly on problems arising in those MCA studies where ‘scores are not 
comparable across projects, only across alternative options for a given project (e.g. different levels of flood protection at a given 
site)’. 
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c. Use simple criteria to condense the ‘long list’ to a ‘long short list’. Such a list compiled by regional 
NRM bodies might comprise 20 or so assets. 

 
d. Narrow this list by applying a Pre-Assessment Checklist to each asset on the ‘long short list’. This 

checklist consists of five questions designed to determine whether it is likely to be worthwhile 
developing a project using the INFFER Project Assessment Form.  

 
e. Apply the Project Assessment Form (PAF) to each asset not culled in the previous step. The PAF is a 

means of both developing a feasible project for the targeted asset and then undertaking economic 
evaluation of that project. The economic evaluation occurs on the basis of a Benefit: Cost Index 
(BCI) calculated from parameter values inserted in the PAF. 

 
f. Select a ‘short list’ of projects for funding based on their BCIs and other pertinent factors. The short 

list for a regional NRM body might comprise 5 to 10 assets, depending on funding availability. 
 
g. Develop project proposals or plans based on the completed Project Assessment Forms (ibid.). 
 
Completing the Project Assessment Form (step (e)) for an asset requires information on its value, the main 
threats to that value, and the degree to which that value is currently, or expected to be, damaged by those 
main threats. It also requires information on a ‘SMART’ (specific, measurable, achievable, relevant and 
time-bound) goal for the asset and the feasibility of pursuing this goal. 
 
4.3 The Benefit: Cost Index 
 
The BCI for a project is calculated as follows: 
 
BCI =  V x W x F x A x B x P x G x DFB(L) x 20      (1) 
      C + PV(M) 
 
where 
 
V =  value of the asset in good condition (score out of 100, or non-market valuation) 

W =  multiplier for proportionate impact of works on asset value) 

F =  probability that the project will not fail due to problems with technical feasibility) 

A =  multiplier for adoption of changed management by private landholders (proportion of adoption level 
needed to achieve project goal) 

B =  probability that the project will not fail due to private landholders adopting practices adverse to 
achieving the project goal 

P =  multiplier for socio-political risk (probability that socio-political factors will not derail the project, 
that required changes will occur in other institutions) 

G =  probability that essential funding subsequent to this project will be forthcoming 

DFB =  discount factor function for benefits (proportion), which depends on L 

L =  time lag until the majority of anticipated benefits from the project occur (years) 

C =  short-term cost of project ($ million in total over 3-5 year life of project) 

PV =  present value function to convert future costs to equivalent present-day values 

M =  annual cost of maintaining outcomes from the project after its completion ($ million per year) 

The numerator of equation (1) measures the net benefits from a project as discounted for how slowly they are 
expected to arise. In scoring the value of the asset (V), the project assessor is advised to value the asset as if it 
were in good condition. The PAF manual (Pannell et al. 2009b) recommends that the scoring system set out 
in Table 2 of the manual, which is calibrated so that an asset of very high national significance has a score of 
100, be used as a guide in choosing a V score for a particular asset. According to this scoring system, an asset 
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of local significance (e.g., a locally valued wetland or creek) might be assigned a score somewhere between 
0.1 to 2. The fact that natural asset of all kinds are valued against this common scale means that the BCIs for 
projects targeting different kinds of assets (e.g., biodiversity and soil health) are comparable. Although this 
non-monetary method of valuing assets means that the BCI for a project does not provide a guide to whether 
its benefits exceed its costs, the BCIs for different projects do provide a means of ranking them consistently 
with economic logic. The procedure of valuing assets using scores rather than monetary values was 
recommended on the basis that adequate information on monetary values of natural asset values will 
normally not be available. 
 
The denominator of the equation measures the expected costs of the project and maintaining its benefits after 
it is completed. The time frame of the project (3-5 years) is judged to be short enough that the error from not 
calculating the present value of the upfront cost of the project (C) will be minor.  
 
The proposed procedure for allocating a fixed budget between competing projects on the basis of their BCIs 
involves ranking the projects in descending BCI order and continuing to fund projects down the list while the 
cumulative cost remains within the total available budget (Anon. 2008). However, the BCI ‘is not to be 
applied in a simple prescriptive way. It provides information that can assist decision makers, but given the 
inevitable limitations of data, and the likely relevance of other considerations that have not been capture in 
the assessment, the resulting ranking of options should be treated as a guide, rather than as ‘the answer’’ 
(ibid. p. 7). 
 
4.4 Adoption of INFFER 
 
Nineteen of Australia’s 56 regional NRM bodies had used or trialled INFFER as of January 2010. Of these 
19 bodies across four states, two have chosen to adopt the full INFFER process, with the remainder trialling 
it on a limited number of natural resource assets (Pannell et al. 2009a).  
 
Despite this progress in engaging regional NRM bodies in a rigorous process of economic evaluation of their 
investment decisions, the project team has reported that: 
 

Although we have sought to make INFFER as simple as possible, users who have been used to much 
simpler and more partial planning approaches have needed a high level of training and support. 
Given the neglect of cost-effectiveness as a consideration in environmental planning and 
prioritisation in Australian NRM programs for decades, we have found that acceptance of INFFER 
requires more than training in its mechanics. It requires support for a change in mindset, and in some 
cases even a change in organizational culture. Users need to be persuaded that it is worthwhile 
investing the time and effort into a more comprehensive assessment. … For a small number of users, 
the challenges appear to have been too great. Some have been unable or unwilling to devote the time 
required to complete Project Assessment Forms to a good standard. … Nevertheless, there is a 
movement amongst Australian governments (state and national) to require that investment proposals 
are well considered, evidence-based and will achieve target outcomes, so we expect that there will be 
increasing pressure on regional NRM bodies to improve their decision making processes (ibid. p. 
11).  

 
4.5 INFFER’s suitability as a foundation for the present research 
 
The performance of INFFER against the four criteria listed in section 1.4 for an economic approach to 
prioritising NRM investments that is consistent with the collaborative vision was briefly assessed in Table 2 
above. A few further comments are warranted here.  
 
Although INFFER is consistent with an economic way of thinking, it does not necessarily accord with the 
conventional economic way of thinking as applied to evaluating investments that is associated with 
neoclassical welfare economics (from which methods of benefit-cost analysis are derived). The INFFER 
process is consistent with the collaborative vision in so far as it allows ample scope for the value judgments 
underpinning choices of parameter values (e.g., V score for asset value) to be decided deliberatively, rather 
than simply by aggregating the preferences of individuals as is required by this form of economics. It is 
consistent also with the recognition underlying this vision that the environmental decisions at issue are 
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commonly concerned with complex adaptive (social-ecological) systems, and accordingly that relationships 
between interventions and effects are not always mechanistic (linear) as assumed in neoclassical welfare 
economics. INFFER imposes no requirement that all cause-effect relationships be assumed linear.  
 
It appears from the INFFER experience to date that a goal of developing a method of economic evaluation 
that regional NRM bodies could eventually apply self-reliantly may not be realistic, at least not for most such 
bodies. Part of the problem here seems to be a lack of institutionalised incentives for these bodies to invest 
the additional resources and time needed to apply the process rigorously. However, another part of the 
problem is the deeper cultural one of succeeding in changing the mindsets of staff in these bodies (who, aside 
from having become accustomed to simpler methods or developing and evaluating projects, are typically 
biophysically trained and therefore tend to be more concerned with technical efficiency than with economic 
efficiency) to ones that see sufficient value from the additional effort involved in shifting to the INFFER 
mode of investment evaluation. It seems that most regional NRM bodies will require intensive training, help-
desk support and a fairly intensive quality assurance process in order to apply INFFER in a way that adds to 
the quality of their investment planning process. In addition, it seems that regional bodies will need to see 
more obvious reasons for applying this framework, whether these come from investors mandating its use or 
from evidence that regional funding applications justified by INFFER evaluations are more likely to succeed, 
ceteris paribus.    
 
Although, as noted above, INFFER allows ample scope for collaboration in deciding the collective values 
upon which the parameter scores in the numerator of the BCI equation will be based, it does require that the 
BCI equation be used rather than allow it to be revised. This is because the parameters in the equation, and 
the way they are combined to calculate a BCI, have been carefully specified in accordance with an economic 
way of thinking.  
 
The fourth criterion concerned the ability to an economic evaluation method to account for the consequences 
of natural-asset-focused investments for the community and other capacities needed for the feasibility of 
other such investments into the future. As noted in section 4.1, capacities upon which the feasibility of NRM 
investments depends are not defined in INFFER as assets.  
 
INFFER does account for capacity-building activities required within a project to achieve its goals, and 
implicitly for existing community and other capacities when assessing the feasibility of the project. 
However, it is not designed to account for the consequences of a current project (whether from specified 
capacity-building activities or other aspects of a project) on the feasibility of subsequent projects (as would 
be accounted in evaluation of those projects by the values assigned to the parameters A, B, P and G in 
equation (1)). These consequences may be for community capacities (e.g., for landholders’ likelihood of 
adopting practices that may be promoted to them in subsequent projects), for capacities of the regional body 
itself (e.g., for the ability of the body’s staff to work with landholders in ways that gains their trust), or they 
may be for the capacities of other parties whose cooperation could be required (e.g., for the likelihood of 
other parties adopting the changes needed for success in subsequent projects).  
 
Australian governments recognise that making progress against environmental policy goals is often a long-
term endeavour (Curtis et al. 2008). They also generally acknowledge the crucial importance of making 
success feasible by strengthening and sustaining the community and other social capacities needed to make 
affordable the transaction (including political) costs that often threaten to stifle momentum in this domain. 
For instance, the CfoC Business Plan 2009-2010 (Commonwealth of Australia 2008 p. 20) stated that: ‘We 
are seeking to maintain [the] involvement of [community-based organisations and groups] into the future. … 
These groups provide an excellent conduit for the delivery of particular types of projects or elements of 
projects that contribute to Caring for our Country targets …’ (ibid. p. 21). 
 
Given the recognition by Australian governments and regional NRM bodies of the value of strengthening 
longer-term social capacities for environmental management, failing to account in economic evaluation of 
natural-asset-focused investments for their implications for ongoing social capacities in this domain seems a 
significant gap.   
 
The need for the social-capacities legacy of individual projects to be accounted for systematically in 
economic evaluation of NRM investment decisions is highlighted by the economist Alfred Kahn’s (1966) 
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analysis of ‘the tyranny of small decisions’. Kahn observed that the optimal solution for many social 
problems can only be identified at a level matching the scale of the problem, but that in many cases no 
solution is consciously decided at this level. Instead, a series of small decisions is made at lower levels, and 
the outcomes of these small decisions not uncommonly accumulate to an overall situation that no one 
intended and few would have wanted. The relevance of Kahn’s analysis for environmental management was 
highlighted by Odum (1982 p. 728), who observed how ‘[t]he ecological integrity of the Florida Everglades 
has suffered, not from a single adverse decision, but from a multitude of small pin pricks’.  
 
Under-investment in the social capacities needed for longer-term NRM success can be expected until the 
implications of investment decisions in this domain for ongoing community and other capacities are 
accounted for systematically when evaluating these decisions. 
 
5. Extending INFFER to account for capacity spillovers from a project 
 
The discussion in section 4.5 highlights that the main weakness of INFFER as a method for economic 
evaluation consistent with the collaborative vision for environmental management lies in its inability to 
account for the effects of current environmental investments on the social and other capacities available to 
successfully implement other collaborative investments into the future***. In this paper these socio-economic 
effects are referred to as ‘capacity spillover effects’. A ‘capacity spillover’ occurs when implementing a 
current project affects the socio-economic capacities available for, and thus the feasibility of, implementing 
other investments. Various types of socio-economic capacity may be affected, including financial capacities, 
personal/human capacities (e.g., awareness, knowledge and skills), and social capacities (e.g., community 
ownership and trust). To the extent that capacity spillovers differ between projects, or in alternative project 
design options for a particular natural resource asset, a method of economic evaluation unable to account for 
such differences will provide an inaccurate basis for prioritising options according to their cost-effectiveness.  
 
5.1 Accounting for capacity spillover effects 
 
Capacity spillovers from a ‘current project’ (the project currently being evaluated) affect the feasibility of 
one or more other investments achieving their respective goals. The most direct approach to accounting for 
these effects would involve assessment of how the benefits of the affected other investments would change. 
‘Positive’ capacity spillovers from a project for another investment mean that a more ambitious goal can be 
set for that investment without rendering it infeasible. On the other hand, ‘negative’ capacity spillovers from 
a project for another investment mean that a less ambitious goal for that investment needs to be set for it to 
remain feasible.  
 
Applying this direct approach would ideally involve completing a PAF for each ‘affected investment’ twice, 
the first time with its original goal and the second time with the goal revised in accordance with the capacity 
spillover effects (assuming the total budget for each affected investment – to cover both its upfront and 
outcome-maintenance costs – remains constant). The value of the BCI numerator calculated from relevant 
parameter values in the first PAF would be deducted from the BCI numerator value calculated from the 
second PAF to obtain the increase in benefits from other investment j due to capacity spillovers from the 
current project (ΔBj). The sum of the ΔBj values for the various affected investments (ΣΔBj) would be 
calculated to obtain the total effect of capacity spillovers from the current project on net benefits from other 
investments. This value for ΣΔBj would be included in the numerator of the BCI for the current project as an 
additive term. The scoring-based measure of benefits for this project would thus be increased to the extent 
that ΣΔBj is positive, and decreased to the extent that ΣΔBj is negative. However, this approach clearly 
involves considerable additional work for the assessor of the current project, and is therefore likely to be 
greeted unenthusiastically for this reason.  
 
A simplification of this approach involves completing a PAF for each affected investment only once in order 
to allow calculation of the benefits from each such investment j (Bj) in the absence of the capacity spillovers. 
The effect of capacity spillovers from the current project on the level of benefits that could feasibly be 

                                                        
*** David Pannell, co-leader with Anna Roberts of the INFFER project team, acknowledged this to be a gap in the INFFER method, 
but explained that: ‘This is one of a number of simplifications that we make. It’s a balancing act. … There are other sorts of second 
round effects that we haven’t accounted for either. For example., a project might generate knowledge or technologies that are useful 
in subsequent projects, or might lead to improved institutions’.  
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achieved with an affected investment j’s budget (assumed to be held constant) would be estimated by a 
multiplier (denoted by Rj). For example, a multiplier of 1.03 indicates it would be feasible to increase the 
benefits from the affected investment by three per cent, and a multiplier of 0.99 indicates that the feasible 
benefits would decline by one per cent. The benefits from affected investment j with the capacity spillovers 
accounted for would thus be calculated as Rj x Bj, and the effect of the capacity spillovers on the net benefits 
from that investment would be calculated as ΔBj = (Rj x Bj) – Bj. As with the approach outlined in the 
previous paragraph, the sum of the ΔBj values for the various affected investments (ΣΔBj) would be 
calculated to obtain the total effect of capacity spillovers from the current project on net benefits from other 
investments. This value for ΣΔBj would be included in the numerator of the BCI for the current project as an 
additive term. 
 
Despite the reduced demands on the project assessor of this simplified approach, the demands nevertheless 
remain formidable since the approach requires the assessor to complete a PAF not only for the current 
project but also for each of the affected investments. Aware that the INFFER team had experienced difficulty 
in motivating some staff of regional NRM bodies to devote the time necessary for completing a single PAF 
(see section 4.4), the search for a ‘user-friendly’ method of accounting for capacity spillovers in the BCI 
continued.  
 
The approach finally adopted and trialled was adapted from the simplified approach described above. Rather 
than focusing on how capacity spillovers from a current project affect the benefits from other investments 
(with investment costs held constant), it focuses on how they affect the costs of these investments (with the 
benefits of those investments held constant). Due to this refocusing, it is no longer necessary to complete a 
PAF for each of the affected investments. It is necessary only to estimate the total costs of each of these 
investments. The effect of capacity spillovers from the current project on the level of benefits that could 
feasibly be achieved with an affected investment j’s original budget would be estimated by the multiplier Rj. 
The approach was based on the following logic:  
 
• the more that capacity spillovers from a project strengthen the feasibility of another investment, the 

less will costs need to be incurred in achieving a given level of investments benefits; and 
 
• the more that capacity spillovers from a project weaken the feasibility of another investment, the 

greater will be the need for costs to be incurred in achieving a given level of investment benefits. 
 
More specifically, the effect of capacity spillovers on the costs incurred in a particular affected investment 
was assumed inversely proportional to the effect of those spillovers on the level of benefits that could 
feasibly be achieved from that investment. Suppose that: 
 
• the total cost of feasibly achieving the goal of a affected investment j in the absence of capacity 

spillovers is Qj = $1.0 million; and 
 
• capacity spillovers from the current project would change the feasibility of that investment by the 

multiplier Rj = 0.98.  
 
Given these parameters and the preceding assumption, it follows that the cost of feasibly achieving the goal 
of that affected investment is increased to Qj/Rj = $1.0 million ÷ 0.98 = $1.020 million as a result of the 
capacity spillovers. The effect of these spillovers on the total cost of that investment is thus calculated as ΔQj 
= Qj/Rj – Qj = $1.020 - $1.0 = $0.02 (million). The sum of the ΔQj values for the various affected 
investments (ΣΔQj) would be calculated to obtain the total effect of capacity spillovers from the current 
project on the costs incurred in other investments feasibly achieving their goals. This value for ΣΔQj would 
be included in the denominator of the BCI for the current project as an additive term. The costs of this 
project would thus be increased to the extent that ΣΔQj is positive, and decreased to the extent that ΣΔQj is 
negative†††. This approach again involves significant simplification, in this case by way of assuming constant 

                                                        
††† It is possible for the costs of the current project to be calculated as negative when ‘positive’ capacity spillovers from the project 
are sufficiently strong that the total cost savings accruing to affected investments exceed the costs of the project itself (as measured 
by the denominator of equation (1)). In such a case, presuming the benefits of the project (as measured by the numerator of equation 
(1)) are positive, the BCI for the current project will be calculated as negative. Rather than signifying that the project lacks economic 
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returns to scale in the relationship between the costs of an investment and the level of benefits it is feasible to 
achieve in that investment. 
 
5.2 Calculating a modified BCI that accounts for capacity spillovers 
 
The last of the approaches described above (the ‘cost-reduction’ approach) was submitted to the INFFER 
team for feedback regarding its (i) consistency with the INFFER method, and (ii) likelihood of being applied 
proficiently by regional NRM bodies (given the INFFER teams’ prior experiences in working with such 
bodies). David Pannell responded favourably in respect of (i), although he was concerned initially that the 
consequences of capacity spillovers from a current project on its net benefits would be accounted for in the 
denominator of the modified BCI equation rather than in the numerator as is conventional in benefit-cost 
analysis. In respect of (ii), he observed that regional NRM bodies were already baulking at the demands of 
completing the existing PAF, and that the additional demands of accounting for capacity spillovers in the 
way proposed might well not be acceptable to them. 
 
Accordingly, the cost-reduction approach was further simplified as far as was possible without forfeiting its 
essential rigour. A supplement to the PAF (hereafter ‘PAF supplement’) was developed (with an 
accompanying instruction manual) to capture from project assessors the information required to apply this 
approach. The approach trialled with the three partner CMAs involved the following steps: 
 
1. Predict Q, the average annual budget‡‡‡ the investing organisation (the relevant CMA in the case of 

the trials) will have available over the subsequent ten years§§§ for natural-asset-focused investments 
j = 1, …, n (hereafter ‘asset-focused investments’) other than the current project****.  

 
2. Predict how Q will be apportioned, on average over the subsequent ten years††††, between areas of 

asset-focused investment other than the current project.  
 

‘Area of investment’ does not refer here to a geographic area, but rather to a general focus of 
investment; for instance, to all asset-focused investments aligned with a particular management 
target in a CAP. This step, together with step 1, enables calculation of the average annual budget 
over the subsequent ten years that the relevant CMA is expected to invest in each defined area of 
investment (i.e., the Qj values referred to in section 5.1). The proportion of Q accounted for by the 
average annual budget of area of investment j is given by  
Pj = Qj ÷ Q.  

 
3. Identify the various capacity spillovers from the current project for each of the other areas of 

investment identified in step 2.  
 

Two classes of capacity spillovers are distinguished for the purposes of this step‡‡‡‡: 

                                                                                                                                                                                        
merit, the negative BCI value in such a case means that benefits are being achieved for ‘less than nothing’ and consequently that the 
project should be ranked higher than projects with positive BCIs.  
‡‡‡ An estimate of the average annual budget over the subsequent ten years was requested, rather than for estimates of budgets for 
each year over that period, for reasons of simplification. Although this simplification clearly involves losses of accuracy compared 
with the more demanding alternative (which would enable calculation of the average present-value budget over that period), this 
disadvantage was judged to be outweighed reducing the risk of CMAs losing their commitment to proceed. 
§§§ The choice here of a ten-year horizon represents a compromise between a more realistic longer-term horizon (given that the 
effects of capacity spillovers may be long-lasting) and the practical difficulties of predicting funding levels for CMAs beyond three 
or so years ahead. 
**** Asset-focused investments often include activities intended to address specific gaps in the community and other capacities 
needed to achieve the goals of those assets. The difference between asset-focused and ‘capacity-focused’ investments is that the latter 
are not directly focused on filling gaps in the capacities needed to achieve particular natural resource outcomes. Rather, capacity-
focused investments are concerned with developing and/or maintaining a ‘common pool’ of capacities expected to be of value in 
pursuing a range of natural resource outcomes, typically defined only in general terms, into the future.  
†††† The choice of a ten-year horizon represents a compromise between a more realistic longer-term horizon (given that the effects of 
capacity spillovers will often be long-lasting) and the practical difficulties of predicting not only CMA funding, but also 
apportionment of that funding, beyond the short-term. Uncertainties regarding apportionment arise not only from the discretion 
available to CMA Boards in allocating funds between areas of investment but also from the likelihood of government and other 
investors changing their investment priorities periodically (and perhaps also entire investment programs). 
‡‡‡‡ The two classes cover three of the four aspects of investment socio-economic feasibility accounted for in the PAF when 
evaluating a current project (aspects relating to BCI parameters A, B and P), except that they relate here to the feasibility not of the 
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(a) Capacity spillovers affecting the adoptability by private citizens (including landholders) of 

on-ground works and actions targeted in the other areas of asset-focused investment. In 
assessing the feasibility of a current project, the PAF distinguishes between two types of 
adoptability by private citizens: (i) adoptability of beneficial practices (i.e., that contribute to 
achieving the project’s goal); and (ii) adoptability of adverse practices (i.e., that work 
against achieving the project’s goal). Class (a) capacity spillovers relate to both these classes 
of adoptability, although the focus here is on consequences for adoption in other areas of 
investment (rather than for adoption in the current project)§§§§.   

 
(b) Capacity spillovers affecting the socio-political risks faced in pursuing the goals of other 

areas of asset-focused investment. The PAF defines socio-political risk as arising from (i) 
non-cooperation by other organisations responsible for natural resource management; and 
(ii) social, administrative or political constraints. Here we are concerned with socio-political 
risks faced not by the current project but by other areas of investment. 

 
For each of these two classes of capacity spillover in turn, project assessors could identify from zero to 
multiple capacity spillovers from the current project for each area of investment. They were encouraged to 
consider possibilities of both positive and negative capacity spillovers for another area of investment (where 
‘positive’ refers to spillovers contributing to the goal of another area of investment, and ‘negative’ refers to 
spillovers working against the goal of another area of investment). They were encouraged also to consider 
capacity spillovers in terms of one or more of physical, financial, personal/human and social capacities.  
 
Table 3 presents an excerpt from the PAF supplement of the table into which project assessors are asked to 
insert details of the capacity spillovers from the current project relating to each other area of asset-focused 
investment. The excerpt is from the table concerned with effects on the private adoptability of on-ground 
practices targeted in the other areas of investment. The table concerned with effects on socio-political risks 
faced by the other areas of investment is similar. The project assessor is asked to list each of the other areas 
of investment in the leftmost column of the table*****, and to list the relevant capacity spillovers for each area 
of investment in the corresponding rows of the middle column. 

 
4. Assign a multiplier to each capacity spillover indicating the direction and strength of its effect on the 

relevant aspect of socio-economic feasibility of the relevant other area of investment.  
 

Although considerable evidence exists of the importance of capacities of various kinds for gaining 
cooperation from individuals (e.g., landholders in terms of adopting conservation practices promoted 
to them) and others (e.g., organisations in terms of monitoring and enforcing the rules of NRM 
programs) in pursuing NRM objectives, this evidence is generally not specific nor context-relevant 
enough to provide a basis for estimating in the form of a multiplier the strengths of a each different 
capacity spillover effect. The multiplier value options presented in Table 4 (for capacity spillovers 
relating to private adoptability) and Table 5 (for capacity spillovers relating to socio-political risk) 
were judged to provide a reasonable range for project assessors to choose from†††††. Given the 
uncertainty that will commonly exist regarding the values of these multipliers, sensitivity testing of  

                                                                                                                                                                                        
current project but of other areas of asset-focused investment. The aspect not covered relates to BCI parameter G, which measures 
the probability that funding needed to maintain outcomes of the current project will be forthcoming. (In the context of accounting for 
capacity spillover effects, the focus would instead be on effects in terms of the probability that funding needed to maintain outcomes 
of the other areas of asset-focused investment will be forthcoming.) This aspect was accounted for in an early version of the PAF 
supplement developed to account for capacity spillover effects, but trials of this version with partners CMAs highlighted that the task 
of predicting consequences for the likelihood of obtaining future funding for other areas of asset-focused investment was not one that 
project assessors felt able to complete with any confidence.    
§§§§ There were two reasons for grouping together in this step these two types of private adoptability in assessing capacity spillover 
effects. The first was that this allowed the length of the PAF supplement (developed to collect the information needed to account for 
capacity spillover effects). The second was that capacity spillovers in terms of ‘type (ii)’ adoptability are relatively uncommon, and 
they also tend to be difficult for CMA staff to understand. (The INFFER team has reported that the process in the PAF of identifying 
instance of adverse private adoption is often misunderstood by project assessors).   
***** The full table allows up to eight different other areas of investment to be listed. 
††††† The instruction manual for the PAF supplement explains that project assessors can set multiplier values outside this range. 
Justification for choices of multiplier values is required in all cases.   
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Table 3: Excerpt from the PAF supplement where capacity spillovers relating to private adoptability 
of on-ground practices are recorded 

 

Area of investment Effects of current project on the adoptability of on-
ground practices targeted by other areas of investment 

Multiplier 

 [ma11] 

 [ma12] 

 

 [ma13] 

 [ma21] 

 [ma22] 

 

 [ma23] 

 
 

these values in respect of the value of the (Modified) BCI value for each competing current project 
and for their ranking according to this criterion is recommended.  
 
The instruction manual for the PAF supplement developed to account for capacity spillovers 
explains that the multiplier value chosen for a particular area of investment should reflect the 
strength of the capacity spillover effect across all projects comprising that area of investment. If the 
effect is rated as strong for one project within an area of investment but insignificant for all other 
projects comprising that area of investment, then the strength of the effect across the area of 
investment as a whole should be weighed up accordingly. 
 

Table 4: Multiplier value options in respect of capacity spillovers relating to private adoptability of 
on-ground practices targeted in other areas of investment 

 
Small increase (decrease) in adoption of 
beneficial (adverse) practices 

1.01 Small decrease (increase) in adoption of 
beneficial (adverse) practices 

0.99 

Moderate increase (decrease) in adoption of 
beneficial (adverse) practices 

1.03 Moderate decrease (increase) in adoption of 
beneficial (adverse) practices 

0.97 

Larger increase (decrease) in adoption of 
beneficial (adverse) practices 

1.05 Larger decrease (increase) in adoption of 
beneficial (adverse) practices 

0.95 

 
 
Table 5: Multiplier value options in respect of capacity spillovers relating to socio-political risks 

faced by other areas of investment 
 
Small increase in risk 0.99 Small decrease in risk 1.01 

Moderate increase in risk 0.97 Moderate decrease in risk 1.03 

Larger increase in risk 0.95 Larger decrease in risk 1.05 
 
 
5. Calculate a multiplier measuring the aggregate effect of capacity spillovers from the current project 

on the feasibility of the combination of other areas of asset-focused investment.  
 
 This multiplier, represented by the parameter R, is calculated in the spreadsheet developed for 

deriving a (Modified) BCI value for any current project. This involves: 
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(i) Calculating for aspect of socio-economic feasibility i (where i = 1 refers to the private-
adoptability aspect, and i = 2 refers to the socio-political-risk aspect) the total multiplier for 
each area of investment j. If three capacity spillovers are identified in respect of feasibility 
aspect i for area of investment j and the corresponding multipliers are estimated to be 1.03, 
1.01 and 1.01, for instance, the total multiplier for area of investment j is given by Rij = 1.03 
x 1.01 x 1.01 = 1.051. 

 
(ii) Calculating a multiplier measuring the aggregate effect of capacity spillovers from the 

current project on feasibility aspect i in respect of the combination of other areas of 
investment. This involves calculating the weighted average of the Rij values for feasibility 
aspect i, which involves in turn multiplying each Rij value in respect of this aspect by its 
corresponding Pj value (as defined in step 2) and summing the resulting products. Suppose 
five other areas of asset-focused investment have been identified, their Rij values for 
feasibility aspect i are 1.051, 0.985, 1.0, 1.0 and 1.0‡‡‡‡‡, and their respective Pj values are 
0.3, 0.1, 0.3, 0.2 and 0.1. The aggregate multiplier for feasibility aspect i is ten calculated as  
Ri = (1.051 x 0.3) = (0.985 x 0.1) + (1.0 x 0.3) + (1.0 x 0.2) + (1.0 x 0.1) = 1.014. 

 
(iii) Calculating R as the product of the Ri values derived for i = 1 and i = 2. If these values are 

1.014 and 0.988, for instance, R = 1.014 x 0.988 = 1.002. 
 
6. Calculate a (Modified) BCI value for the current project. 
 

The modified BCI (MBCI) is calculated in the spreadsheet developed for this purpose. It is 
calculated using equation (2) which is embedded in the spreadsheet§§§§§.   

 
MBCI =  V x W x F x A x B x P x G x DFB(L) x 20     (2) 

       C + PV(M) + PV(Q)/R – PV(Q) 
 

where V, W, F, A, B, P, G, DFB, L, C, PV and M are defined as for equation (1), Q is calculated as 
described in step 1, R is calculated as described in step 5, and PV is a present value function******.  

 
7. Identify qualitatively any capacity spillovers effects on asset-focused investments by other 

organisations.  
 

Steps 1-6 are concerned with capacity spillover effects of the current project on other areas of 
investment expected to be implemented by the project assessor’s own organisation. Their scope is 
bounded in this way since in most cases it is likely to be difficult enough for project assessors to 
provide the kinds of quantitative responses required by the PAF supplement for investments by their 
own organisations, let alone for investments by other organisations they will normally have much 
less knowledge of. Step 7 provides an opportunity to identify in words any capacity spillover effects 
from the current project that are anticipated to be visited upon investments by other organisations. 
This qualitative information can be included in the Project Assessment Report for that project 
alongside its MBCI, and thus can be accounted for in the subsequent process of prioritising that 
project in relation to alternatives. 
 

8. Rank the various current projects under consideration on the basis of their MBCIs, sensitivity testing 
of their MBCIs, and other information recorded in their respective Project Assessment Reports. 

 

                                                        
‡‡‡‡‡ An Rij value of unity for feasibility aspect i and area of investment j signifies that this area of investment is not an affected area 
of investment in respect of this feasibility aspect.  
§§§§§ The BCI used in the standard INFFER process is also calculated in this spreadsheet, enabling assessment of the degree to which 
the BCIs and MBCIs differ for various current projects, and of the sensitivity of project rankings to these differences. 
****** Consistent with the BCI used in the standard INFFER process, the present value function in this formula assumes an annual 
discount rate of 5 per cent  
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6. Trialling the approach 
 
In this section the process of applying the approach described in section 5 is discussed. The process began by 
asking the INFFER team whether they would agree in-principle to us trialling this approach that used the 
method they had developed as a foundation to work from. This in-principle agreement was obtained, as well 
as offers from the INFFER team to provide (a) a two-day training workshop in Armidale with a purpose of 
familiarising the three participating CMAs (Border Rivers – Gwydir CMA, Namoi CMA and Northern 
Rivers CMA) with their approach, and (b) help-desk support to the CMAs during the process of completing 
PAFs for whatever assets they chose to target. The INFFER team observed it would be feasible only to focus 
on step 3 of their approach (completing PAFs for the assets selected) for 2-3 assets per CMA given the time 
available for completing the trials.  
 
Meetings with each of the three CMAs were then held at which we proposed the idea of trialling with them a 
method of investment evaluation that built on the INFFER approach. An outline of that approach was 
provided, as was the offer from the INFFER team to provide training and help-desk support and also the 
proposal from us to extend the INFFER approach to account for capacity spillovers. Each of the CMAs 
agreed in-principle to attend the INFFER training and to decide after the training whether they would 
proceed to trials as proposed.  
 
The two-day training workshop was held over 10-11 August 2009. It was attended by three staff (including 
at least one senior officer) from each of the participating CMAs. The logic underlying the INFFER approach 
to participants, and the process of applying this approach was explained to them step by step. Participants 
from each CMA chose a particular natural resource asset from their region to focus on in a ‘quick and dirty’ 
experience of completing a PAF. Participants were each provided with a complete set of the training 
materials developed to assist users in applying the INFFER process.  
 
Each of the CMAs were asked soon after the training workshop whether they were willing to proceed to trial 
the INFFER approach on 2-3 assets chosen by themselves, and also to trial the proposed extension of this 
approach designed to account for capacity spillovers. It was explained that our aim was to complete these 
trials by early November 2009 (i.e., within three months). The first phase of the trial process would involve 
completing a PAF for each selected asset, and the second phase would involve completing a PAF supplement 
that was in the process of being developed to account for capacity spillovers from the project defined for 
each asset.  
 
The CMAs each responded positively to this question, although some reservations were expressed. A 
common concern involved the demands of the approach on CMA staff time. Another common concern was 
the challenge to the prevailing CMA culture that a wholesale move to using the INFFER process for 
investment prioritisation would entail. Another related to the subjectivity involved in setting values for some 
of the parameters. One written comment to this effect was: ‘Still requires a series of highly subjective 
judgements (despite giving the appearance of being very methodical and objective)’. One CMA was 
particularly concerned that the logic of the PAF and the BCI tended to steer CMAs from investing in 
innovative or otherwise high-risk projects that they regard as important for their region.  
 
Meetings were held with each of the participating CMAs soon after the training workshop to decide on the 
assets that the trials would target, decide on who in the relevant CMA would be responsible for completing 
the PAF for each selected asset (usually drawing on expertise of colleagues), and to commence the process 
of completing PAFs for these assets. In each case, the process of selecting the assets to target involved rapid 
appraisal of the questions asked in Step 2 of the INFFER process ‘Filtering significant assets prior to detailed 
assessment’. This was to ensure that the assets selected were at least of very high significance and at least 
subject to a high degree of threat, and also to ensure that the necessary information was available for each 
selected asset to make it worthwhile proceeding to complete a PAF for that asset. A phone hook-up with 
members of the INFFER team occurred towards the end of each of these meetings to discuss issues that had 
arisen and to obtain advice on how the assets chosen might be defined more tightly to better facilitate the 
PAF process of evaluating projects targeted at them.   
 
Two of the CMAs chose three assets for trialling the PAF, and the other chose two assets. The process of 
completing PAFs for these assets generally took some months longer than the scheduled three months. In 
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most cases, help-desk feedback from the INFFER team on early PAF drafts identified a need for the drafts to 
be substantially revised in terms of defining the asset and a related ‘SMART’ goal and strengthening internal 
consistency between information provided throughout the form. Pressures of CMA staff members’ other 
commitments meant that responses to this help-desk feedback were often delayed considerably.  
 
Nevertheless, the process of completing the PAFs was sufficiently advanced for two of the CMAs that they 
were in a position to commence the subsequent process of completing PAF supplements (to account for 
capacity spillovers arising from the projects defined in the PAFs) by mid-December 2009. Half-day meetings 
with each of these two CMAs were held at this time, at which the proposed method of accounting for 
capacity spillovers was explained to their relevant officers. An equivalent meeting was held with the 
remaining CMA in mid-January 2010. In each case the CMA officers were provided also with an instruction 
manual for the PAF supplement, and they were led though a ‘quick and dirty’ exercise of completing the 
PAF supplement in respect of the project defined in the PAF they had substantially completed. The officers 
undertook the read the instruction manual subsequent to the meeting and then return to complete their 
respective PAF supplements more rigorously than had been possible during the meeting. The present author 
undertook to provide help-desk support to the officers in completing these forms, including by providing 
feedback on their drafts. 
 
As at the time of writing, PAFs have been finalised for one of the eight assets upon which trials of INFFER 
step 3 (completing the PAF) were commenced and PAF supplements have been finalised for two of these 
assets. All PAFs have been though at least two iterations of feedback from the INFFER team, and feedback 
on advanced drafts of the five PAFs nearing completion by two of the CMAs has also been provided by the 
present author. Finalisation of the remaining PAFs appears imminent, although the problem of focusing the 
relevant officers on this task given pressures of their other commitments continues. Drafts of PAF 
supplements have been received in respect of all five assets for which trials were commenced by two of the 
CMAs, and feedback on each of these drafts has been provided.   
 
7. Some reflections on the trials 
 
The intention once the trials are finalised is to run debriefing sessions with each of the CMAs to obtain their 
honest feedback on their experiences during the trials and on how, if at all, they see the approach trialled 
being used by themselves and their organisations. Feedback on the strengths and weaknesses of the 
approach, and how the weaknesses might be addressed, will also be sought. In the meantime, some 
reflections on the trials that have been undertaken are offered below. 
 
7.1 Reflections from trialling  the PAF 
 
Some reflections on the part of the trial process focused on INFFER’s PAF follow in no particular order. 
 
• A fairly common view exists among the participating CMAs that the PAF process is too time-

consuming to be applied routinely in prioritising their investments. There seems to be consensus that 
the main value of this process lies in prompting CMAs to pay more attention to developing projects 
focused on outcomes and with reasonable likelihood of achieving those outcomes. 

 
• The participating CMAs seem unlikely to proceed to a more comprehensive application of the 

INFFER process, or even of applying its PAF component to a wider selection of assets, unless the 
external incentives to do so are strengthened markedly (e.g., by investors requiring that this approach 
be used in justifying funding submissions, or by CMAs seeing evidence that use of INFFER to 
support funding bids increases their likelihood of success. Although some of the participating CMA 
officers have mentioned how routine use of the PAF process would increase their confidence that 
their CMA’s funding bids represent value for money, this by itself seems too weak an incentive to 
motivate routine use of this process. 

 
 • It seems unlikely that most CMAs would be capable of becoming largely self-sufficient in 

completing PAFs to a high standard. Ongoing help-desk support and quality assurance processes 
would seem to be essential for the PAF process to contribute to an increase in the quality of their 
investment priority setting. Part of the issue here seems to be that it helps to be familiar with an 
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economic way of thinking when completing the form, even though the form is structured 
consistently with this way of thinking. Such familiarity enables one to appreciate the care invested in 
structuring the form and thus the value of investing the time needed to read the manual and 
otherwise learn how to complete it as intended. Few of the participating officers seem to have 
referred to the PAF instruction manual in completing their PAF. It seems the approach taken by most 
was to complete the PAF based on memories from the INFFER training workshop and on a 
rereading of the form as they proceed step-by-step through it. Substantial reliance seems to have 
been placed on help-desk feedback to correct problems that a closer reading of the instruction 
manual might have avoided. 

 
• Although the INFFER process is open to collaboration across different stakeholder groups (including 

CMA staff) during the PAF process of developing a project and making the value judgements 
needed to quantify the various BCI parameters, the process followed in the trials was very much 
driven by experts (i.e., by the lead officer with some input from colleagues) – acknowledging that 
they were guided in this process by over-arching investment principles decided by their respective 
CMA Boards. Nevertheless, the process of developing projects and quantifying PAF parameters 
typically involved numerous value judgements by the officers themselves that may have benefited 
from a wider process of collaboration. This is not to criticise the officers or the CMAs employing 
them, but rather to highlight the reality that multi-stakeholder collaboration in NRM investment 
priority-setting processes is often constrained by the limited capacity of stakeholders other than paid 
staff to invest the time needed to contribute meaningfully to such processes.  

 
7.2 Reflections from trialling the PAF supplement 
 
Some reflections on the part of the trial process focused on the PAF supplement follow in no particular order. 
 
• Due to the considerable uncertainty regarding future funding levels for CMA, at least beyond three 

years or so ahead, some CMA participants were doubtful about the value of a method of accounting 
for capacity spillovers that depends on predicting an average funding level over the coming 10 years 
and how that funding will be apportioned across areas of investment. Their confidence in the method 
would be greater the more secure they expect their funding sources to be and the more stable, or at 
least predictable, they expect funders’ investment priorities to be. A related implication is that 
incentives for CMAs to strategically plan for the capacity spillover effects of current investments 
will be reduced to the extent that they lack control over their ability to capitalise on such effects. 

 
• Although the CMA participants generally agreed at the outset that the capacity spillover effects of 

asset-focused projects are significant and important to account for when evaluating those projects, 
they often found it difficult to articulate specific capacity spillovers from a project for a particular 
other area of investment. Two explanations for this might be proposed. The first possibility is that 
such capacity spillovers are not as common and/or important as they originally believed. This could 
be the case because (a) the strength of capacity spillover effects often depends on close proximity 
between the current project and the other area of investment, and (b) because investments are not 
actually concentrated closely enough to effectively exploit such spillovers. Secondly, CMA officers 
tend to be trained in biophysical rather than social sciences and this may hamper them identifying 
and articulating particular capacity spillovers where they do occur. Given that their exposure to the 
social sciences tends predominantly to be through the lens of rural extension thinking (Marshall 
forthcoming), their search for capacity spillovers tends to be narrowed to those that can be 
articulated in terms of effects on awareness, knowledge, attitudes and skills. Both explanations may 
be relevant. 

 
• Some CMA participants in the trials were concerned about the lack of documented or otherwise 

objective evidence on which to choose multiplier values for particular capacity spillover effects, and 
felt consequently that accounting for such effects leads to an unacceptable level of subjectivity in 
calculating the MBCI for a current project. These concerns were partly allayed by arguments that 
implications of uncertainty regarding these multiplier values could be explored transparently through 
sensitivity testing. 
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• Identification of capacity spillovers from a current project for other areas of investment will often 
require input from people other than those with the expertise to develop and evaluate that project in a 
narrow sense. People with knowledge of the other areas of investment will also often need to be 
involved in the process of identifying capacity spillovers and assessing their strength. In the CMA 
context, these may be higher-level managers or strategic planning officers.   

 
8. Concluding comments 
 
The foregoing account demonstrates that the problem of developing a method of economic evaluation that is 
both consistent with the collaborative vision for environmental management and within the capacity of 
collaborative community-based organisations to apply is far from a simple one to solve. We would argue that 
the method outlined in this paper, extended from the INFFER approach, has the potential to be applied 
consistently with this vision. However, realisation of this potential depends on cultural changes within and 
beyond such organisations that allow the method to actually be applied in a collaborative manner rather than 
in the expert-driven manner that has become conventional. 
 
Perhaps the greatest challenge in applying an economic way of thinking to investment decisions under 
collaborative governance lies in defining each contending option coherently enough that it can be 
meaningfully evaluated. The experience of the INFFER team, as corroborated by the trials undertaken in the 
present research, is that it can be difficult and time-consuming to motivate organisations like CMAs to focus 
diligently on the task of carefully thinking through in an internally consistent manner the design of the 
projects for which they seek funding. However, this is no more a difficulty faced by methods based on 
INFFER than it is for other methods including those based on multi-criteria analysis. Any method of 
economic evaluation of NRM investment decisions needs to start by prompting careful project definition if it 
is to be of value, even it this makes it harder to get it adopted. 
 
Finally, the method of economic evaluation proposed in this paper seeks to account for capacity spillovers 
from a particular NRM investment affecting the socio-economic feasibility of other ongoing investments in 
this domain. It was argued that accounting for such effects in evaluating NRM investments is important for 
pursuing the collaborative vision in this domain, given the focus in this vision of developing capacities for 
collaboration as well as community self-reliance. An account of trials undertaken recently of this method 
with three CMAs in New South Wales was provided. A number of challenges in applying this approach were 
noted, including the considerable uncertainties under current NRM investment funding arrangements – both 
in terms of future funding availability and investment priorities – that create difficulties in predicting even 
broadly the scale and content of ongoing NRM investment programs in any region. These uncertainties 
represent challenges more fundamentally for investing strategically in capacities of benefit for the longer 
term. Nevertheless, the proposed method makes an overdue start in enabling economic evaluation to help 
realise the potential of collaborative community-based NRM to increase cost-effectiveness in NRM 
investments.  
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