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ABSTRACT. Deliberating on policy design to manage natural resources with clarity and precision is a difficult task, even for professional
and highly experienced policy practitioners. These difficulties are exacerbated by confounding the crafting of policy instruments to
change resource use (a behavioral matter related to resource management) with the consequential issue of who bears the cost of changing
resource use (an equity matter). The confounding of behavioral and equity issues is not surprising because equity is commonly suggested
as a criterion in the literature on policy instrument choice, and inequity in access to resources may also be one of the initial drivers of
policy intervention. Here, we restate the microeconomic analysis of “open access” resources and highlight the fundamental difference
between efficiency (including allocative inefficiency) and equity that emerges from that analysis. We then discuss the implications of
this difference for the choice of policy instruments to resolve problems in natural resource management, at least for instruments that
entail changing the behavior of primary producers. This discussion is centered on three key decisions for formulating policy: (1) choosing
the preferred portfolio of uses for a natural resource, (2) choosing a policy instrument to change that portfolio, and (3) choosing a
mechanism to distribute the costs of change fairly. To illustrate how these decisions may play out in a real-world example, we apply
the decisions to a freshwater policy process in New Zealand. By articulating the distinction, microeconomics draws distinctions between
efficiency and equity as policy objectives. Linking that distinction with the Tinbergen’s principle regarding the matching of instruments
to objectives, we aim to reduce the conflation of the decision-making criteria employed in policy formulation decisions. In doing so,
we hope to assist policy makers to avoid policy failure by reducing the potential for the influence of self-interested parties, or concern
about their welfare, to introduce process failures into the policy formulation and decision-making stages of the policy cycle.
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INTRODUCTION
Deliberating on policy design to manage natural resources with
clarity and precision is a difficult task, even for professional and
highly experienced policy practitioners (Hukkinen et al. 1990,
Smith and Sime 2007, Young and Kaine 2010, Godwin 2016;
Murray-Darling Basin Authority, history behind the plan: http://
www.mdba.gov.au/basin-plan/developing-basin-plan/history-behindplan). These difficulties are often related to the complexity of the
management problem (Muradian and Rival 2012, Cilliers et al.
2013), policy inertia related to resolving equity issues (Bromell
2012, Tadaki and Sinner 2013), and the greater awareness and
involvement of stakeholders in policy decisions (Ostrom 1990,
Grimble and Wellard 1997, Cox et al. 2010).
We believe many of these challenges are exacerbated by
confounding the crafting of policy instruments to change resource
use (a behavioral matter related to resource management) with
the consequential issue of who bears the cost of changing resource
use (an equity matter). The confounding of behavioral and equity
issues is not surprising because equity is commonly suggested as
a criterion in the literature on policy instrument choice (U.S.
Congress Office of Technology Assessment 1995, Young et al.
1996, Hatton MacDonald et al. 2004, Dwyer et al. 2006, Goulder
and Parry 2008, de Serres et al. 2010, Greenhalgh and Selman
2014, Mees et al. 2014). Furthermore, inequity in access to
resources may also be one of the initial drivers for policy
intervention.
Many authors have written on policy or decision-making
processes (e.g., Heracleous 1994, Howard 2005, Sabatier 2007,
Nutt 2008, Howlett 2012) and the challenges of addressing equity
and efficiency within the policy process (Rose and Stevens 1993,
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Pascual et al. 2010, Daigneault et al. 2017) hindering the
formulation of policies to manage natural resources (Young and
Kaine 2010, Phillips 2012, Sidder 2016). Here, we acknowledge
the critiques and findings of these authors and offer a proposal
to help policy practitioners more effectively navigate the design
stage of policy formulation.
Our proposal draws on the microeconomic theory of market
failure and proposes that changing how a natural resource is used
is fundamentally distinct from deciding on the fair distribution
of costs (and benefits) arising from changing how the resource is
used, and should be treated separately. The former is a
misallocation problem that requires intervening to change the
behavior of resource users. The latter is an equity problem that
requires intervening to redistribute the costs of change while
avoiding, if possible, undermining the solution to the
misallocation problem.
We contend then, that instrument choice to reallocate resource
use and mechanisms to redistribute any corresponding costs are
related but separate policy objectives and should be addressed
using two separate instruments. This conclusion is consistent with
the Tinbergen (1950) principle regarding the matching of
instruments to objectives. It follows that the conflation of these
objectives in the selection of policy instruments creates confusion
among policy makers and stakeholders and can lead to a loss of
focus on the policy objective by those formulating policy, the
selection of inefficient and ineffective policy instruments, and
possibly policy failure.
By articulating the distinction, microeconomics draws between
efficiency and equity as policy objectives. Linking that distinction
with the Tinbergen (1950) principle regarding the matching of
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instruments to objectives, we aim to reduce the conflation of the
decision-making criteria employed in policy formulation
decisions. In doing so, we hope to address some of the critiques
of stage-based rational policy models (Heracleous 1994, Howard
2005, Howlett 2012). In particular, we hope to assist policy makers
to understand better the contestable nature of the arguments
advanced by competing sources of policy advice (Howard 2005)
and to avoid policy failure by reducing the potential for the
influence of self-interested parties or concern about their welfare
(Heracleous 1994) to introduce process failures (Howlett 2012)
or political failures (Heracleous 1994, Howlett 2012) into the
policy formulation and decision-making stages of the policy
cycle.
We first restate the microeconomic analysis of “open access”
resources (Stavins 2011) and highlight the fundamental difference
between efficiency (including allocative inefficiency) and equity
that emerges from that analysis. We then discuss the implications
of this difference for the choice of policy instruments to resolve
problems in natural resource management, at least for those that
entail changing the behavior of primary producers. This
discussion is centered on three key decisions for formulating
policy: (1) choosing the optimal portfolio of uses for a natural
resource, (2) choosing a policy instrument to change that
portfolio, and (3) choosing a mechanism to distribute the costs
of change fairly. To illustrate how these decisions may play out in
a real world example, we apply the decisions to a freshwater policy
process in New Zealand (WRC 2016).
THE NATURE OF POLICY PROBLEMS IN NATURAL
RESOURCES
From the perspective of microeconomics, governments create
policy for two basic reasons. One is to improve the economic
efficiency, i.e., the operation of the economy. The other is to
improve equity, i.e., the distribution of wealth. Economic
efficiency includes the allocation of resources as well as technical
efficiency (Henderson and Quandt 1980). Hence, the term
efficiency in this context encompasses problems such as the
misallocation of natural resources. Intervening to improve
efficiency is justified on the basis of increasing the wealth
potentially available to all in the community; we may all be better
off by making the economic cake bigger (Myles 1995). Wealth
here should be interpreted as broadly as possible and encompasses
nonpriced benefits and costs such as the aesthetic appeal of
landscapes.
When markets persistently, substantially, and systematically fail
to allocate resources to their most highly valued use, then they
are inefficient. The crucial term here is “persistently,” because this
signals the presence of a fundamental flaw in the operation of
markets (Randall 1983). Typically, inefficiency in the form of the
misallocation of natural resources arises when markets are
incomplete because of the presence on nonexclusiveness (Randall
1983).
Changing the way the economy operates so as to improve
economic efficiency, such as correcting a problem with the way
the markets function, invariably means modifying how people
behave. A wide variety of policy instruments may be used to
change how people behave, but in simple terms, these instruments
can be broadly summarized into regulations of varying
complexity, incentives and charges of various kinds, market-

based instruments, and various forms of education and
persuasion (Vedung 1998, Connor et al. 2009, Bryan and Kandulu
2011, Velasquez and Hester 2013, Greenhalgh and Selman 2014,
Mees et al. 2014).
The second basic reason that governments create policy is to
change the distribution of wealth in the community. Again, wealth
should be interpreted as broadly as possible. Changing the
distribution of wealth in the community involves changing the
way the economic cake is shared. Intervening to change the
distribution of wealth in the community or between generations
is justified on the basis of fairness or equity (Myles 1995). In
principle, policy instruments such as income tax, unemployment
benefits, and pensions are used to redistribute wealth in the
community.
From a microeconomic perspective, the distinction between
economic efficiency and equity is fundamental and crucial when
it comes to policy (Howarth and Norgaard 1990, Myles 1995).
An economy may be efficient but inequitable given the preferences
of the community. In other words, the economy may be operating
perfectly well in terms of generating wealth from scarce resources,
but the community may well consider that wealth to be unfairly
distributed among its members.
In these circumstances, the government, on behalf of the
community, may seek to redistribute wealth more equitably and
ideally should do so using a policy instrument that does not impair
the efficiency of the economy (Little 1950, Henderson and
Quandt 1980). This idea explains the preference among
economists for the use of transfer payments, income taxes,
pensions, and the like to resolve problems of equity or fairness.
In principle then, equity problems may arise, and be resolved,
independently of any concerns for the efficiency of the economy.
Conversely, an economy may be inefficient even though it is
equitable. In other words, the economy may not be operating well
in terms of generating wealth from scarce resources, but the
community may well consider the wealth that is created to be fairly
distributed among its members. The correction of inefficiencies
in the economy necessarily involves changing the behavior of
people. This is because, in terms of natural resources, inefficiency
means that people are receiving incorrect signals about the use of
the resource, resulting in the misallocation or misuse of the
resource (Randall 1983). Consequently, changing these signals
inevitably means changing the use of the resource and thereby
changing behavior. This idea explains the reliance on policy
instruments that change behavior, such as regulations, incentives,
and charges, to correct efficiency problems with the economy in
general and natural resources in particular.
Unfortunately, the correction of inefficiencies in the operation of
the economy has consequences for the distribution of wealth in
the community. Correcting a persistent inefficiency in the
economy through a policy instrument to change peoples’ behavior
will create losses in wealth for some and corresponding gains in
wealth for others. The broader community may view the resulting
pattern of gains and losses as unfair. In these circumstances, the
government, again on behalf of the community, may seek to
redistribute wealth to counteract this unfairness. Again, this
should be done using a policy instrument such as a transfer
payment that does not impair the efficiency of the economy (Little
1950, Henderson and Quandt 1980).
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Accordingly, in seeking to redistribute the benefits and costs
arising from changing peoples’ behavior to correct an economic
inefficiency, governments should avoid amending or modifying
the policy instrument that was selected to create the change in
behavior in the first place. To do otherwise would reintroduce the
very inefficiency the policy was originally intended to correct. In
short, different policy objectives (i.e., improved efficiency and
equitable distribution of costs) should be addressed using
different policy instruments (Tinbergen 1950, Eskeland and
Jimenez 1991).
Therefore, from a microeconomic perspective, problems in natural
resource management are economic efficiency problems, typically
of the form of allocative inefficiency (Grafton et al. 2000).
Inefficiencies of this nature are key characteristics of open access
resources (Griffin and Bromley 1982, Stavins 2011) and
attributable to the presence of externalities (Stavins 2011). Such
externalities arise from the rival but nonexclusive nature of
common-pool natural resources (Randall 1983). As noted above,
the correction of these inefficiencies entails changing the behavior
of the users of the resource in some manner.
Policy instruments that correct inefficiency by changing the
behavior of resource users, such as a regulation or market-based
instrument, invariably create costs for those who have to change.
If the magnitude of these costs is regarded as unfair, then the
appropriate policy response is to use another policy instrument,
one that is efficiency neutral such as an income transfer, to
redistribute the costs of change rather than modify or abandon
the original behavior change instrument (the regulation or capand-trade scheme).
EFFICIENCY AND EQUITY IN FORMULATING
NATURAL RESOURCE POLICY
We contend that careful discrimination between efficiency and
equity when making three fundamental decisions during the
policy formulation and decision-making stages (Jann and
Wegrich 2006, Howlett 2012) of the policy cycle can provide
greater clarity and focus for policy practitioners as they formulate
policy. This will help practitioners navigate through some of the
most criticized and contentious parts of the policy process. The
three decisions are: (1) identifying a preferred mix of uses of the
resource (or choosing the best mix of uses), (2) choosing a policy
instrument to correct inefficiency and change resource use, and
(3) choosing a mechanism to resolve any undesirable impacts of
the chosen policy instrument on the distribution of wealth. The
first decision is conceptually distinct from the second and third
because it concerns expressing preferences about what the broader
community views as a desirable portfolio of uses for the natural
resource. Hence, the first decision is about formulating the policy
objective, whereas the second and third decisions are about
achieving that objective. In many instances, these three decisions
may be considered iteratively as the policy problem and solutions
are refined by policy practitioners.
Choosing the best mix of uses for the resource
The heart of many natural resource problems is that, in the
absence of government intervention, as one person cannot
prevent another person from using the resource, use of the
resource is nonexclusive (Randall 1983). This means that a person
can use the resource in ways that create losses for others without

having to compensate others. As a result, natural resources can
be persistently overcommitted to particular uses. Government
intervention is required to correct this misallocation and change
how a natural resource is used.
Resolving this first decision, then, involves finding a balance
among the community and stakeholders in their preferences for
resource use. To find this balance, criteria can be developed for
deciding on the resource use mix, which may be expressed in ways
such as beneficial cultural outcomes, resilient freshwater
ecosystems, and economic sustainability (see Table 1 for an
example of criteria used in a freshwater policy process in New
Zealand).
Table 1. Illustrative criteria for choosing a preferred mix of uses.
†

Criteria — Does the mix of uses:
Provide for River Iwi to retain and use their taonga in accordance with
their tikanga and kawa?
Give effect to River Iwi environmental, economic, cultural, and social
relationships with land and water?
Enhance people‛s use of the river?
Achieve the range of values identified?
Take account of unique features and benefits?
Support resilient freshwater ecosystems?
Support interconnectedness and connectivity between land and water?
Support healthy populations of indigenous plants and animals?
†

Adapted from WRC (2016).

An aspect of this decision involves decisions about trade-offs
between uses of the resource, not individual users of the resource.
In deciding on a desirable mix of uses, the assessment of whether
to intervene to change natural resource use depends on whether
the benefits from intervening are judged to outweigh the costs.
Tools such as scenario analysis (Wiek et al. 2011) and benefit cost
analysis (Hanley and Spash 1993, Young and Loomis 2014) may
be employed to identify feasible combinations of uses of a natural
resource and the corresponding benefits and costs associated with
each combination.
Choosing an instrument to change resource use
Having identified a desirable mix of uses, the second decision is
choosing a policy instrument, or package of instruments, to
achieve the change in resource use. This involves finding
instruments that resolve the resource misallocation by changing
who uses the resource and how the resource is used. The criteria
governing the selection of such an instrument could include
consistency with relevant legislation, technical feasibility, costeffectiveness, enforceability, and administrative efficiency.
Effective policy design and implementation is based on
understanding why natural resource users do what they do (Rist
1998). Considerable effort may need to be directed at matching
policy instruments to peoples’ motivations and behavior if sound
decisions about how to change the behavior of individual users
are to be made. Hence, finding an effective and lowest cost
combination of policy instruments requires knowing who uses
the resource (e.g., farmers, foresters, energy generators, water
suppliers, and others), how they use it (practices), and why they
use it the way they do. This information provides insights to
questions such as how many people can change, how they must
change, how much it might cost them to change, and how quickly
they can change.
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A key consideration is whether enough users will voluntarily
change their behavior or whether users will need to be compelled
to change. Another consideration is whether an individual’s use
of the resource can be measured or estimated. Some policy
instruments such as incentives, charges, and cap-and-trade
schemes are only feasible if there is an acceptable accurate and
inexpensive way of measuring or estimating a person’s use of the
resource. Table 2 provides an illustrative example of criteria used
to assist with the choice of policy instruments for a contemporary
policy process for freshwater resources in New Zealand.
Table 2. Illustrative criteria for choosing an instrument to change
resource use.

Table 3. Illustrative criteria for sharing the costs of change.
†

Criteria — Does the measure:
Provide realistic time frames for change?
Achieve sound principles for allocation?
Recognize efforts already made?
Exhibit proportionality (i.e., those contributing to the problem contribute
to the solution)?
Result in outcomes people can identify with, own, and feel proud of ?
Take an evidence-based and knowledge-based approach (including
Mātauranga Māori)?
Set transparent limits and definitions?
Minimize social disruption and provide social benefit?
†

Adapted from WRC (2016).

†

Criteria — Does the instrument:
Take account of existing policy frameworks?
Comply with the Resource Management Act, including its purpose and
principles?
Aim for cost-effective solutions?
Able to be measured, monitored, and reported?
Implementable and technically feasible?
Administratively efficient?
Provide confidence and clarity for current and future investment?
Encourage positive actions being taken?
Allow for change and review as new information and issues arise?
Provide flexibility of future land use?
Take account of complexity and difference among farming systems and
farm enterprises?
Foster innovation
Transparently show the costs for meeting the outcomes?
Prioritize efforts to achieve catchment solutions?
†

Adapted from WRC (2016).

There is extensive literature on policy instrument choice, and there
is a range of tools (e.g., Greenhalgh and Selman 2014, Mees et
al. 2014) that may be used in making decisions about how to
change the behavior of individual users. Importantly, efficiency
is the focus of this choice.
Sharing the costs of change
Having identified the desirable mix of natural resource uses and
chosen one or more instruments to achieve that mix, a third matter
is deciding how the cost of changing to the desired mix is shared
among resource users and the broader community. This decision
involves deciding what form of compensation, if any, will be given
to those users who will experience losses from changing their
resource use, and who will pay that compensation. The process
may also include an assessment of who was bearing the costs prior
to the proposed policy intervention. Depending on circumstances,
this decision may lead to modifications in the design of the chosen
policy instrument or the development of complementary policy
measures designed specifically to redistribute the costs of change.
The focus here is on equity or fairness in the distribution of costs,
both in terms of existing costs to resource users and potential
future costs of changing resource use. Fairness might be judged
in a number of ways (see Table 3 for some examples). These
judgements could include general principles such as “polluter
pays” or “beneficiary pays,” as well as more specific principles
such as recognizing any beneficial efforts already made by
individuals in how they use natural resources. Other
considerations may also come into play such as minimizing social
disruption or other social impacts (Challen 2000).

Understanding and agreeing on community preferences for
sharing the costs of changing resource use is usually challenging
and contentious. An impasse at this point may mean that decisions
made in regard to the best mix of uses for the resource need to be
reconsidered. However, avoiding this impasse is a key reason for
separating efficiency and equity decisions and clarifying the tradeoffs between the two.
Lake Taupo: an idealized example
We use the cap-and-trade scheme established for Lake Taupo
(Kaine et al. 2008, Young and Kaine 2010, Duhon et al. 2015,
Kerr at al. 2015, OECD 2015) to illustrate how the three decisions
relate to real-world policy formulation and decision making. Lake
Taupo is an iconic lake in New Zealand. Formed from an ancient
volcano, the lake is famous for its beauty and for tourism. Water
quality in Lake Taupo is excellent but was at risk of declining
because of the sensitivity of the lake to increasing nitrogen
emissions from surrounding farms and, to a lesser extent, human
wastewater disposal.
The Waikato Regional Council is the regulatory authority in New
Zealand tasked with managing natural resources such as
freshwater in the Waikato Region, which includes Lake Taupo.
The Council determined that, rather than have the lake continue
to act as an assimilative body for agricultural nitrogen emissions,
the preferred mix of uses from the community’s perspective was
recreational activities and tourism and the protection of
environmental and cultural values (WRC 2007).
The initial policy instrument that was proposed to change
resource use was the regulation of farming activities. Farmers
opposed the restrictions on their activities and the costs entailed
in those restrictions. Thus, following consultation with local
indigenous people, landholders, and other stakeholders, a marketbased instrument, i.e., a cap-and-trade market for nitrogen
emissions, was proposed instead as the preferred policy
instrument (WRC 2007). From an efficiency perspective, a capand-trade market is preferable to the direct regulation of farming
activities for three reason. Creation of the market: (1) dealt
directly with the problem of nonexclusive access to the resource
by restricting nitrogen emissions in aggregate; (2) improved
technical efficiency, in principle, by providing farmers with
autonomy in deciding how to meet their regulated nitrogen
emission constraint; and (3) improved allocative efficiency by
facilitating the transfer of nitrogen discharge permits between
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uses through trading. Trading also offered the potential to
maximize the economic benefits created from the limited
emissions that were allowed.

more to the nonexcludable nature of the resource that results in
its persistent misallocation or resource characteristics such as
measurability.

The effect on the distribution of future costs created by the
proposed cap-and-trade scheme was resolved in two ways. First,
nitrogen discharge permits were allocated to farmers using
estimated historical emissions. This decision was based on the fact
that the Council believed that farmers had developed their land
in good faith in the absence of regulation and therefore should
not to be excessively penalized. The Council also believed that the
difference in historical emissions between farms was not related
to their motivation to protect the environment.

Although there are political dimensions to instrument choice, in
particular, whether behavior change should be voluntary or made
compulsory, the choice is best driven by the effectiveness of the
instrument in achieving the requisite scale of behavior change,
not equity, given that the decision has already been reached that
the aggregate benefits of changing the resource use exceed the
costs.

Another option considered was to allocate the nitrogen discharge
permits based on averaging emissions across either individual
sectors (e.g., pastoral farming, forestry, etc.) or the watershed.
The Council, however, believed averaging emissions would
unfairly advantage farmers with below-average emissions and
unfairly disadvantage farmers with above-average emissions. By
using historical emissions, however, farmers would still bear all
future costs of using their land within their permitted discharge
levels.
Second, the costs of the aggregate reduction in nitrogen emissions
to the lake were to be shared among taxpayers and ratepayers. A
public fund, to be administered by a Trust established by the
government (Lake Taupo Protection Trust 2008), was established
to buy and retire permits (or land) until the volume of allocated
emission permits was reduced by an agreed amount. The purchase
of permits by the Trust was a mechanism for ameliorating the
undesirable redistributive effects of changing resource use by
transferring some tax and rate revenue to farmers and other
landowners. Hence, equity in the distribution of the costs of
reducing nitrogen emissions to the cap was resolved through the
creation of the Trust and the purchase of land and discharge
permits using funds raised from taxpayers and ratepayers.
As of 2015, all farmers were in compliance with the new rules,
and permanent and temporary trades of nitrogen discharge
permits had occurred (Kerr et al. 2015).
DISCUSSION
Clearly distinguishing between efficiency and equity, and the
kinds of policy instrument appropriate to each, provides a number
of helpful insights for designing natural resource policy. The first
insight is when and how equity (as judged by fairness) can be
addressed during policy formulation. Changing the way a
resource is used inevitably means some members of the
community will experience losses while others will gain. The
distribution of these costs, in particular, their magnitude for
particular industries, sectors, or individuals, should not be an
important influence on judging whether or not changing the
resource use is worthwhile. Rather, the merit of changing the
resource use should be judged on the difference between the
benefits in aggregate and the costs in aggregate. Therefore, equity
in regard to the cost of changing resource use is not part of the
decision on the preferred mix of uses.
Equity also does not influence the choice of policy instrument to
change behavior. Instead, criteria related to the feasibility,
effectiveness, and efficiency of instruments in achieving behavior
change should govern these choices. Instrument choice relates

The specifics of instrument implementation (such as eligibility
criteria for incentives, exclusions from regulations, and the
method employed to allocate rights under a cap-and-trade
scheme) will affect the distribution of the costs of change among
resource users. Where efficiency in instrument implementation
and equity in bearing costs coincide, the possibility arises that
equity in the distribution of costs could also be addressed to a
limited extent in the implementation of the instrument chosen to
change behavior. For example, small-scale users of a resource may
be exceptions to a regulation because it is considered unfair, as
well as impractical, to regulate them.
Relatedly, the method of allocating rights under a cap-and-trade
scheme will affect the distribution of the cost of changing resource
use among individual users, though not the overall cost itself.
Hence, while efficiency considerations govern the choice of the
instrument employed to change resource use, equity
considerations as well as practical matters could influence the way
in which the chosen instrument is designed and implemented.
The second implication, following from the preceding discussion,
concerns the types of criteria employed in the literature to assess
and select policy instruments. Much of the literature on policy
instruments that are intended to change behavior proposes that
instrument choice be evaluated using equity criteria, as well as
efficiency and other criteria (see for example U.S. Congress Office
of Technology Assessment 1995, Young et al. 1996, Goulder and
Parry 2008, Mees et al. 2014). However, this outlook tends to
confound the decision about which policy instruments to use
because it is unlikely that the most efficient policy instrument will
be the most equitable in terms of the distribution of costs. Instead,
equity should drive the need for complementary mechanisms such
as transfer payments to distribute the costs of change more fairly.
To include equity as a criterion in instrument choice in this context
conflates the choice of an instrument to change behavior and
resource use with choosing a means to redistribute consequent
gains and losses. This reasoning supports our premise that
instrument choice to reallocate resource use and mechanisms to
redistribute any corresponding costs are related but separate
policy objectives and should be addressed using separate
instruments.
Introducing equity and fairness too early in policy processes is
likely to result in contentious processes and greater conflict
between and among stakeholders and those formulating policy.
Therefore, this raises interesting questions as to the proper role
of consultation with and participation of stakeholders in the
policy process, especially because collaborative and participatory
approaches to policy development are growing in popularity
(Yaffee and Wondolleck 2003, Webler and Tuler 2006, Barnaud
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and Van Passen 2013). The arguments we have advanced here
suggest that the views of individuals who anticipate experiencing
losses (or gains) may, and perhaps should, be relevant to decisions
about sharing costs and benefits of changing resource use. The
views of those individuals, or more accurately, the information
they can provide, on the nature and scale of costs and benefits
will be relevant to considerations of the aggregate net benefits of
changing resource use where the overall merit for the community
of changing resource use is considered. However, when it comes
to choosing a policy instrument to change resource use, those
views have limited relevance. Although they may provide useful
information about the relative efficiency and effectiveness of
different policy instruments, the choice between those
instruments is a decision that should not be theirs to make.
These arguments suggest that the real benefits of participatory
or collaborative approaches (New Zealand Planning Institute,
collaborative planning: https://www.planning.org.nz/Category?
Action=View&Category_id=1229) are for making decisions on
how to share the costs of changing resource use. A more
consultative approach with stakeholders may be more appropriate
for choosing the preferred mix of uses and the most efficient policy
instrument to achieve that resource mix.
CONCLUSION
Deliberating on policy design to manage natural resources with
clarity and precision is a difficult task, even for professional and
highly experienced policy practitioners. Many of the challenges
encountered by policy practitioners, arguably, arise from
confounding the problem of crafting policy instruments to change
how resources are used (a behavioral matter related to resource
management) with the consequential problem of who bears the
cost of changing how resources are used (an equity matter).
Drawing on the microeconomic theory of market failure, we
outlined why the problem of changing how a natural resource is
used is fundamentally distinct from the problem of fairly
distributing the cost arising from changing how the resource is
used. The former is a misallocation problem that requires
intervening to change the behavior of resource users. The latter
is an equity problem that requires intervening to redistribute the
costs of change while attempting to avoid undermining the
solution to the misallocation problem. Thus, instrument choice
to reallocate resource use and mechanisms to redistribute any
corresponding costs address related but separate policy objectives.
Consequently, separate instruments should be used to address
these different objectives.
By considering efficiency and equity as two different policy
objectives, it may be possible to reduce the conflation of these
criteria during the formulation of policy and, in so doing, assist
the deliberations of policy makers as they decide how to manage
natural resources.

Responses to this article can be read online at:
http://www.ecologyandsociety.org/issues/responses.
php/9133
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