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Summary 
Background 

The National Policy Statement for Freshwater Management (NPSFM) 2014 (as amended 
2017) and the proposed Essential Freshwater Package outline processes for setting limits 
and targets based on freshwater objectives. The pathways for achieving those limits is less 
well defined and largely left to the discretion of regional councils. The proposed NPSFM 
(MfE 2019b), and its five biophysical components of ecosystem health, may introduce a 
broader range of attributes that require limits to be applied. These attributes include 
nitrogen, phosphorus, sediment, and E. coli, and in future may include additional 
considerations such as trace metals.  

The purpose of this report is to provide information to Environment Southland (the 
Council) on allocation methods that can be used with the Regional Forum (the Forum) to 
develop advice for how to manage water quality. The Forum has been established as part 
of Southland’s People Water and Land Programme. It has been convened to consider and 
advise the Council and Te Ao Marama Incorporated (TAMI, the Ngai Tahu ki Murihiku 
natural resource management agency) on the options available to achieve the 
community’s objectives for freshwater by recommending limits (both water quality and 
quantity) and allocation methods, after thorough consideration of impacts, timing, and 
policy context. 

There are numerous allocation methods that could be used to achieve limits and targets 
for these attributes across Southland. In this report, the term ‘allocation method’ is used to 
widely encompass the range of policy instruments/interventions that could be used to 
reduce or manage contaminant loads from farms and in catchments and includes 
outreach, education, ecosystem preservation and ecosystem restoration as well as  
regulatory approaches and economic instruments. This is different from other common 
uses of the term, which refer to how resources are allocated between different 
contaminant sources once sufficient resources are set aside to achieve environmental 
objectives. 

The report is not meant to provide an analysis of potential methods for use in Southland; 
rather it is to provide an overview on a wide range of possible methods that could be used 
in Southland. This overview can be used to guide the identification of methods to be 
explored in more detail. In most instances, there are likely several methods that could be 
applied and the Council/Forum will make a choice about the method that is best suited for 
the Southland context. Principles (described later) can help with those decisions. For many 
contexts more than one allocation method may be needed to address the issue and 
objectives the Council/Forum wishes to achieve.  

The approach 

A review of different allocation methods was undertaken using a search of the 
international literature (internet and academic literature) and New Zealand government 
documents that described method(s) for reducing contaminant loads to waterways 
including nitrogen, phosphorus, sediment, E. coli, and trace metals. Allocation methods are 
classified into four general categories – outreach and education, regulatory approaches, 
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economic instruments, and ecosystem preservation and restoration. Methods are 
applicable for both diffuse and point sources of contamination.  

The report: 

• lists the principles and/or assessment criteria that have been used by other 
regional councils or groups to compare allocation methods. This is to help the 
Council and the Forum identify the principles or criteria they wish to use in 
Southland to choose between different methods and their design options 
(Section 2);  

• provides a high-level comparison of the different allocation methods against 
some features that decision-makers often consider. This is to provide some 
guidance on how the methods fundamentally differ. These features are not the 
principles or criteria that the Council/Forum may use as these have not yet been 
chosen (Section 3);  

• describes each method, outlines some strengths and weakness of each method 
theoretically and in terms of their practical application, and lists some domestic 
and international applications of each method. The report also notes the 
alignment between the policy classes in Moran’s (2019) policy toolbox and the 
categories outlined in this report (Section 4);  

• outlines how Māori rights and interests could be considered as allocation 
method(s) are compared, selected and designed (Section 5).  

Principles to guide allocation method choice and development 

It is unlikely there will be an allocation method that meets all the needs, expectations, and 
desires of all stakeholders. Therefore, to help assess and compare between the different 
allocation methods being considered, a common approach is to identify a set of principles 
or assessment criteria against which the shortlisted methods are compared. These 
principles and criteria are meant to reflect what is important to the group (e.g. Council or 
Forum) making decisions on allocation methods. Principles and criteria can, therefore, be 
thought of as a set of agreed and fixed rules to help inform and guide the choice of 
allocation method(s). 

The choice of principles, and any prioritisation of the principles, should be done before 
there is any assessment or comparison of methods. This has several advantages. First, it 
provides a means for members of the Forum to identify and determine what is important 
to them, their networks and their community. Second, it can help guide any analysis of the 
allocation methods and their design being considered. 

A range of principles/assessment criteria developed by other stakeholder groups and 
regional councils for considering allocation methods has been compiled. Each set of 
principles/assessment criteria has been purposefully kept separate, with verbatim wording, 
as they represent the complete suite of principles/assessment criteria the group believed 
were important for their context and should be considered collectively. None, some, or all 
these principles could be considered relevant and important by Environment Southland 
and Forum members. 
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The most common principles/criteria listed by the different groups were (a) achieving the 
outcome, (b) efficiency (with numerous interpretations including resource use efficiency, 
economic efficiency/least cost, technical, allocative and dynamic efficiency), (c) iwi rights 
and interests, (d) fairness/equity, (e) governance/achievability (including simplicity), (f) 
flexibility (in terms of allowing how land managers can manage within a limit), (g) 
investment certainty for the land manager, (h) consistency in how land managers/land are 
treated, (i) existing investment is recognised (including good management practices 
already implemented) and (j) promotion of efficient land uses. 

Please note that the features used to compare allocation methods in Section 3 of the 
report are different from the principles/assessment criteria yet to be agreed and defined 
by the Council and/or Forum. The features in Section 3 and Table S1 are elements often 
considered by decision-makers when looking at different allocation methods. This 
comparison is included to help the Forum and/or Council understand some fundamental 
differences between methods and provide insight into which allocation method(s) are best 
suited for different contaminant problems or to meet different stakeholder/regional 
council requirements. Once a set of methods have been identified for further 
consideration, the principles/assessment criteria agreed by the Council or Forum can be 
used to decide between methods and alternative designs for a method (i.e. how a method 
is to be implemented). 

Allocation methods 

Four general categories of allocation methods are described in the report, including:  

1 Outreach and education approaches that focus on increasing awareness and access to 
information and building capacity, and can take many forms. The methods in this 
category can promote access to and provision of information, establish awareness 
campaigns, promote or mandate environmental education, and provide technical 
assistance and extension services to private landowners, businesses, or homeowners. 
These methods align with the ‘education (information, knowledge and skills) in the 
policy toolbox (Moran 2019). 

2 Regulatory approaches that operate on the premise that a penalty will be incurred if a 
source of containment (e.g. farms, other companies, organisations or individuals) fails 
to comply with prescribed levels of pollution, abatement, or environmental condition, 
or fails to adopt the prescribed means of reducing contaminants. Regulatory 
approaches, in this report, include environmental bans and restrictions, environmental 
standards, and environmental caps. While protected areas could also be considered as 
a regulatory approach, we have chosen to include them in a section that deals with 
the preservation of ecosystems rather than this section which is more focused on 
methods to influence actions. The regulatory approaches outlined here align with the 
regulation policy class in the policy toolbox (Moran 2019). 

3 Economic instruments that supplement or substitute for stand-alone regulatory 
approaches, provide entities with incentives (usually financial) to change their 
behaviour and thereby reduce their impact on the environment. We outline two 
categories of economic instruments: price-based (taxes, fees and levies, subsidies, tax 
credits, and low-interest loans) and market-based (eco-labelling, environmental 
markets, and auctions and tenders) instruments. While both categories involve 
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changing price, the way price is being influenced is what defines each category. Price-
based instruments directly change price, while market-based instruments indirectly 
influence price through markets. Economic instruments best align with the financial 
policy class in the policy toolbox (Moran 2019).  

4 Ecosystem preservation and restoration which focuses on the protection of land and 
water. Some examples include protected areas, ecosystem restoration, land purchases, 
covenants and easements, and stewardship agreements. This category aligns best 
with some methods in the regulation policy class of the policy toolbox (Moran 2019). 

For each method we provide a general description, some examples of where the method 
has been used (and if available any evaluation information), and outline the strengths and 
weaknesses of each method. To date, most methods have been applied to nutrient 
contaminants with more limited application to other contaminants such as sediment, E. 
coli, and trace metals. For sediment, subsidies appear to be the more common methods 
used, while for E. coli and trace metals, regulatory approaches have been most often used. 
Methods aimed at ecosystem preservation and restoration are likely to have multiple 
environmental benefits as a) land typically moves from a more intensive to less intensive 
land use and the contamination source(s) are reduced, and/or b) the ecosystems 
preserved/restored naturally filter several contaminants prior to entering a waterway. 
Education and outreach approaches have also been applied to multiple types of 
contaminants, including nutrients, sediment, E. coli, trace metals, as well as salts, 
pesticides, and rubbish. 

Comparison of allocation methods 

There are many potential allocation methods that could be used to reduce contaminant 
loads in waterways, and each of these methods have their own strengths and weaknesses. 
The comparison between the different methods in Table S1 is to help the Council and/or 
Forum identify the types of methods they may wish to consider further; it is not a 
comparison against the principles/criteria the Council/Forum may choose for their own 
comparative purposes and which have not yet been decided. Instead, the comparison is 
based on features often considered by decision-makers when looking at different 
allocation methods and are included to help the Council and/or Forum understand some 
fundamental differences between methods.  

Many of these features are those used to compare methods in the literature (e.g. spurs 
innovation), indicate different types of methods (e.g. performance vs practice-based or 
voluntary vs regulatory), or were an interest for Environment Southland (e.g. used for 
single or multiple contaminants). This comparison gives insight into which allocation 
methods are best suited for different contaminant problems or to meet different 
stakeholder/regional council requirements. Once a set of methods have been identified for 
further consideration, the principles/criteria agreed by the Council and/or Forum can be 
used to decide between methods and alternative ways to design a method (e.g. how to 
allocate an environmental cap between sources). 

The features used for this comparison are:  

1 Voluntary vs regulatory: Voluntary or regulatory approaches can be used to manage 
contaminants. While regulatory approaches tend to create increased certainty in the 
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environmental outcome, they may also require considerable political capital to 
implement. Where regulations are likely to be contentious, the time and effort spent 
crafting regulations and securing stakeholder support could be considerable. On the 
other hand, voluntary methods are likely to encounter less resistance, but may also 
result in less certain outcomes.  

2 Suitability for multiple contaminants: The methods described vary in their ability to 
be applied to multiple contaminants simultaneously. Some methods are better suited 
to a single contaminant, while others apply more generally to an ecosystem affected 
by contaminants, and not individual contaminants. For instance, methods such as 
zoning laws, land conservation, and easements are best suited for protecting 
ecosystems. Education and outreach methods can easily be adapted to multiple 
contaminants. Others are more easily applied to single contaminants but could also 
be adapted to multiple contaminants if desired.  

3 Practice- (or input) based vs performance- (or output) based: Many methods fall 
into either a practice-based method, where the implementation or adoption of 
specific practices is the ultimate goal, or a performance-based method, where the 
environmental outcome becomes the ultimate goal. Performance-based methods are 
generally more likely to provide flexibility to the affected party by giving them the 
means to choose how the performance goal is met. On the other hand, practice-
based methods, while less flexible, are easier to monitor. By using a practice-based 
method, decision-makers may also select the types of practices most likely to have 
beneficial impacts on multiple contaminants.  

4 Induces behaviour change: Most allocation methods seek to promote sustained 
behavioural change, but some methods are likely to be more successful than others. 
For example, taxes and fees are methods that, if well crafted, can create significant 
behavioural change when they are linked to the level of impact on an ecosystem. 
However, flat taxes or fees (where the one tax is applied to all) are less likely to impact 
on behaviour as there is no additional reward for those who take actions to reduce 
their negative impacts on freshwater or enhance the condition of freshwater systems. 
Flat taxes or fees, however, may be easier to implement and administer.  

5 Provides flexibility: Certain methods may provide more flexibility than others. For 
example, environmental standards can be crafted in a way that allows the affected 
party (i.e. sources of contaminant losses) flexibility in how that standard is met, i.e. 
they choose the best way to meet the standard. Prescriptive methods, on the other 
hand, may be more straightforward to implement, but may also need to be revisited 
often to ensure they are reflective or responsive to the current state of knowledge.  

6 Creates certainty for environmental outcomes: The certainty of environmental 
outcomes will vary with each method. For example, education and technical assistance 
approaches tend to have less certain environmental outcomes than regulatory 
approaches. However, methods that give greater environmental certainty are likely to 
require greater political capital to implement and may also require significant 
institutional capacity or financial capital.  

7 Promotes innovation: Methods that promote innovation are generally flexible price-
based or market-based instruments. For example, environmental markets and 
Pigouvian taxes are both likely to spur innovation as regulated entities search for 
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alternative technologies/practices to increase their competitiveness while meeting or 
minimizing their financial obligations. Other types of methods that might spur 
innovation include investment approaches (these methods are not covered in this 
report) that fund research and development or provide funding for experimental 
technologies, or regulatory approaches where practices are not prescribed. Methods 
that involve education might also provide a means for fostering innovation.  

8 Cost burden: Local, regional, and national agencies (e.g. central government 
ministries or regional councils) always face stretched budgets, and the degree to 
which a method incurs implementation, administration, monitoring, and enforcement 
costs for an agency will always be a factor when selecting appropriate method(s). 
Similarly, the cost burden placed on those sources impacting freshwater quality or 
impacted by ecosystems degraded by contaminants is a consideration when weighing 
the fairness of a method (which may be a principle selected by the Forum). We use 
the term ‘affected parties’ to refer to the individuals/businesses targeted by the 
method to reduce their impact on freshwater systems. Another way of looking at this 
is as private versus public. It does not relate to the local community who may be 
affected by poor environmental conditions. 

9 New institutional capacity or infrastructure: In some instances, methods are likely 
to require additional human and institutional capacity and/or infrastructure. These 
institutional costs will need to be carefully considered when selecting the appropriate 
method(s) to pursue.  

10 Enforcement costs: Most methods require some degree of enforcement, though 
these costs will vary significantly among methods. For example, voluntary subsidy 
programmes are likely to require some degree of verification, and, in some cases, 
contract enforcement may be necessary. However, the burden is likely to be lower for 
voluntary programmes compared with regulatory programmes; especially those that 
require regular monitoring and reporting from regulated entities and administrative 
and enforcement capacity on the part of the regulating agency. 

Maori rights and interests 

The NPSFM (MfE 2014, 2017) and the recent discussion document (MfE 2019a) are 
underpinned by the concept of te Mana o te Wai. This concept will be important in the 
context of: 

• identifying overarching policy direction 
• application of the principles to the choice of allocation method(s) to consider 
• design of the allocation method(s), e.g. eligibility criteria 
• implementation of the allocation method(s). 

How Māori rights and interests are considered and included into the choice, design and 
implementation of allocation method will depend on the allocation method. Therefore, 
once the preferred allocation method(s) have been identified then more specific account 
can be made for Māori undeveloped land and/or other issues (e.g. housing needs) during 
the design and implementation of the chosen allocation method(s). The preferred 
method(s) could also be allied with other methods to resolve any outstanding issues such 
as equity. Ideally this will be done in partnership with tangata whenua. 
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Table S1: Comparison of allocation methods  

 Potential 
Regional 
Council 
applications 

Voluntary 
or 
mandatory 

Applied to 
single or 
multiple 
contaminantsa 

Performance or 
practice based 

Induces 
behaviour 
change 

Provides 
Flexibility 

Certainty of 
environmental 
outcomeb 

Promotes 
Innovationc 

Cost 
burdend 

New institutional 
capacity or 
infrastructure 

Enforcement cost 

Outreach and Education   
Access to information (Sec 4.1.1) 
Access to up-to-date information on managing 
contaminant loads from the land or trend data/indicators. 
Includes web portals, maps, interactive tools, regularly 
published documents. 

Land, Air, 
Water 
Aotearoa 
(LAWA), 
factsheets 

Voluntary Multiple N/A Depends on how 
compelling the 
information  

N/A Least certain 
(+) 

No Regional 
council or 
similar 

No N/A 

Awareness campaigns (Sec 4.1.2) 
Campaigns to increase people’s understanding and raise 
awareness of contaminant issues, change public perceptions 
about managing contaminant loads from the land, alter 
behaviour, and pressure governments/industry to consider 
the impact of their decisions on water quality. Includes 
traditional methods of communication, maps, animations, 
social media, and interactive tools. 

Targeted 
communication 
programmes 

Voluntary Multiple N/A Depends on 
effectiveness of 
campaign 

N/A Least certain 
(+) 

Depends on 
target audience 
and message 

Regional 
council or 
similar 
[may 
include 
community 
group] 

No N/A 

Environmental education (Sec 4.1.3) 
Environmental education is often through the school 
system. Adult environmental education can be part of 
awareness campaigns, a distinct and discrete learning event, 
or learning using tools and specialist software.   

Enviroschools, 
Enviroteach, 
field days 

Voluntary Multiple N/A Depends on 
effectiveness of 
education 
programme 

N/A Least certain 
(+) 

Depends on 
target audience 
and message 

Regional 
council or 
similar 

No N/A 

Technical Assistance (Sec 4.1.4) 
Technical assistance can promote adoption of 
technologies/practices to manage contaminant loads from 
land. Assistance is often provided to key land managers by 
industry representatives, by government or by universities 
through outreach and extension. It is most successful for 
small, inexpensive changes in practices that also increase 
profitability.  

Catchment 
officers 

Voluntary Multiple N/A Yes N/A Least certain 
(+) 

Depends on 
outreach 
effectiveness, 
suitability of 
technology/ 
practice to 
address needs, 
ease of adoption, 
willingness of 
target audience 
to change 

Regional 
council or 
similar 
[may 
include 
industry] 

Depends if 
organisation has 
existing outreach 
mechanisms and 
technical capability 

N/A 

Regulatory approaches 
Bans and restrictions (Sec 4.2.1) 
Environmental bans and restrictions are methods that target 
and prohibit activities, products, technologies that lead to 
contaminant losses to water. 

Rules Mandatory/ 
compulsory 

Single Practice Yes No More certain 
(+++) 

No Affected 
party 

No Depends on 
compliance 
requirements and 
ease of checking 
compliance 

Standards (Sec 4.2.2) 
Two classifications of standards are used in this report. 
Performance standards specify the level of environmental 
degradation or the level of performance technologies, 
products, processes or actions must achieve. Design 
standards are prescriptive, and may specify design 
requirements, such as materials to be used, how a 
requirement is to be achieved, or how an item is to be 
fabricated, constructed or installed.  

Rules Mandatory/ 
compulsory 

Single Depends if it is a 
performance or 
design standard 
(practice-based) 

Yes Depends if a 
performance 
(flexible) or design 
(less flexible) 
standard 

More certain 
(+++) 

Depends if 
performance 
(better at 
promoting 
innovation) or 
design (less likely 
to promote 
innovation) 
standard 

Affected 
party 

No Depends. Design 
standards are 
easier to enforce 
(lower cost) than 
performance 
standards (likely 
higher cost)  



 

- xii - 

 Potential 
Regional 
Council 
applications 

Voluntary 
or 
mandatory 

Applied to 
single or 
multiple 
contaminantsa 

Performance or 
practice based 

Induces 
behaviour 
change 

Provides 
Flexibility 

Certainty of 
environmental 
outcomeb 

Promotes 
Innovationc 

Cost 
burdend 

New institutional 
capacity or 
infrastructure 

Enforcement cost 

Environmental caps & limits (Sec 4.2.3) 
Environmental caps and limits regulate the permitted or 
allowable level of contaminants in water or entering water. 
Caps are limits placed on the absolute level of emissions or 
discharge that may occur in a defined area, the maximum 
level of environmental degradation that can be caused by a 
collective activity or industry, or the loss of an ecosystem 
important for water quality. Caps are often then allocated 
between contaminant sources (e.g. using grandparenting, 
natural capital, etc. approaches). Limits are discharge limits 
applied to individual sources. 

Rules, resource 
consents 

Mandatory/ 
compulsory 

Single Performance Yes Yes More certain 
(+++) 

Yes Affected 
party 

Depends if have 
systems to set and 
regulate a 
caps/limits 

High 

Economic instruments 
Price-based instruments: taxes (Sec 4.3.1) 
Polluter pays tax (Sec 4.3.1) 
Financial penalty placed on individuals/businesses by 
government for activities that create a negative 
environmental impact. Can be coupled with a financial 
reward such as a tax rebate for ecologically sustainable 
activities. 

Rates, regional 
tax 

Mandatory/ 
compulsory 

Multiple Performance Depends on size 
of the tax 

Yes Less certain 
(++) 

Yes Affected 
party 

Yes, if system to 
assess 
performance 

High 

Input tax (Sec 4.3.1) 
Financial payments imposed by government and placed on 
those technologies, products or inputs with negative 
environmental impacts. 

Rates Mandatory/ 
compulsory 

Single Practice Depends on size 
of the tax 

No Less certain 
(++) 

No Affected 
party 

No Low 

Land use tax (Sec 4.3.1) 
A land-use tax taxes the intensity of land use rather than the 
capital value of land. 

Rates Mandatory/ 
compulsory 

Multiple Depends if taxing 
intensive practices or 
taxing impact/ 
performance 

Depends on size 
of the tax 

Depends if taxing 
intensive practices 
or taxing impact/ 
performance 

Less certain 
(++) 

Depends if 
taxing intensive 
practices or 
taxing impact/ 
performance 

Affected 
party 

Yes, information 
system to set 
tax/rates 

Depends if taxing 
intensive practices 
(likely lower cost) 
or taxing impact/ 
performance (likely 
higher cost) 

Environmental tax/fee (Sec 4.3.1) 
These are dedicated environmental taxes/fees with revenue 
recycling where the taxes/fees are imposed directly on a 
sector or population where the revenue collected is used to 
fund activities or technologies that reduce environmental 
impacts (i.e. recycles the revenue).  

Rates, rates 
rebates 

Mandatory/ 
compulsory 

Multiple Depends if tax/fund 
performance or a 
practice(s) 

Depends on size 
of the tax 

Depends if 
tax/fund 
performance 
(more flexible) or a 
practice (less 
flexible)  

Less certain 
(++) 

No Affected 
party 

Depends if have 
systems to 
distribute funds or 
ability to assess 
performance (if 
needed) 

Depends if taxing 
practices (likely 
lower cost) or 
taxing impact/ 
performance (likely 
higher cost) 

Levies (Sec 4.3.1) 
Levies are commonly used by agricultural industry 
associations or companies to impose a payment on their 
producers or members. 

Usually 
industry 

Mandatory/ 
compulsory 

Multiple Depends if levy 
based on output/ 
production 
(performance) or 
input/stock numbers 
(practice) 

Depends on size 
of the levy and 
purpose of the 
levy 

Depends if levy 
based on output/ 
production 
(performance) or 
input/stock 
numbers (practice) 

Less certain 
(++) 

No Affected 
party 

No Low 

Price-based instruments: subsidies (Sec 4.3.2) 
Direct payments (Sec 4.3.2) 
Direct payments or payments for ecosystem services (PES) 
are direct, contractual, and conditional payments to 
individuals or businesses in return for changing practices or 
technologies that improve water quality. 

Council 
subsidies, 
payments or 
grants 

Voluntary Multiple Depends but 
typically practice as 
payments are to 
implement (or not) a 
practice(s) 

Yes Depends, typically 
payments are for 
implementing (or 
not) a practice(s) 
(less flexible) 

Less certain 
(++) 

No Regional 
council or 
similar [may 
include 
industry] 

Depends if have 
systems to 
distribute funds or 
ability to assess 
performance (if 
needed) 

Likely low as 
implementing a 
practice 
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 Potential 
Regional 
Council 
applications 

Voluntary 
or 
mandatory 

Applied to 
single or 
multiple 
contaminantsa 

Performance or 
practice based 

Induces 
behaviour 
change 

Provides 
Flexibility 

Certainty of 
environmental 
outcomeb 

Promotes 
Innovationc 

Cost 
burdend 

New institutional 
capacity or 
infrastructure 

Enforcement cost 

Incentive payments (Sec 4.3.2) 
Incentive payments are direct compensation for additional 
actions, practices or technologies beyond business as usual 
to motivate individuals or businesses to achieve 
improvements in water quality. 

Council 
subsidies, 
payments or 
grants 

Voluntary Multiple Depends but 
typically practice as 
payments are to 
implement 
practice(s) 

Yes Depends, typically 
payments are for 
implementing (or 
not) a practice(s) 
(less flexible) 

Less certain 
(++) 

Yes Regional 
council or 
similar 

Depends if have 
systems to 
distribute funds or 
ability to assess 
performance (if 
needed) 

Likely low as 
implementing a 
practice 

Cost-share payments (Sec 4.3.2) 
A type of subsidy that covers a portion of the start-up 
and/or installation costs of implementing actions that 
improve water quality. The cost of implementing a 
management practice or technology is shared between the 
source (e.g. landowner) and another organisation (typically 
government). 

Restoration 
funding/grants 
(e.g. 
Environmental 
Enhancement 
Fund) 

Voluntary Multiple Depends but 
typically practice as 
payments are to 
implement 
practice(s) 

Yes Depends, typically 
payments are for 
implementing (or 
not) a practice 
(less flexible) 

Less certain 
(++) 

Depends if 
paying for 
practices (less 
innovation) or 
improved 
performance 
(more 
innovation) 

Regional 
council (or 
similar) and 
contaminan
t source 

Depends if have 
systems to 
distribute funds or 
ability to assess 
performance (if 
needed) 

Low 

Tax credits (Sec 4.3.3) 
An amount deducted from the total amount owed by a 
taxpayer. Can be used to encourage investment in 
technologies or adoption of behaviours that reduce 
negative impacts on freshwater. Credits are deducted from 
an individual’s tax/rates liability. Rebates, while similar, give 
a refund after the full tax amount has been paid. 

Rates, rates 
rebates 

Voluntary Multiple Depends but 
typically practice as 
payments are to 
implement 
practice(s) 

Yes Depends, typically 
payments are for 
implementing (or 
not) a practice 
(less flexible) 

Less certain 
(++) 

No Regional 
council or 
similar 

No Low 

Low-interest loans (Sec 4.3.4) 
Low-interest loans offer voluntary incentives for individuals 
or businesses to invest in activities or technologies that 
result in positive impacts on the environment. 

Regional 
Council low-
interest loans 
(e.g. Clean Air 
Loans 
Invercargill) 

Voluntary Multiple Depends, typically 
practice as payments 
are to implement 
practice 

Yes Depends but 
typically payments 
are for 
implementing (or 
not) a practice 
(less flexible) 

Less certain 
(++) 

No Regional 
council (or 
similar) and 
contaminan
t source 

No Low 

Market-based instruments 
Markets (Sec 4.3.5) 
Environmental markets involve the exchange or trade of a 
‘commodity’ (e.g. kg of nitrogen, megalitres of water) 
between two parties. Markets are typically underpinned by 
regulatory environmental caps. 

Rules, resource 
consents (cap 
and trade 
programmes) 

Voluntary Multiple Performance Yes Yes More certain 
(+++) 

Yes Affected 
party 

Yes, market 
mechanism 

High 

Auctions and tenders (Sec 4.3.6) 
Reverse auctions, procurement auctions or tenders are a 
type of funding allocation strategy. They are competitive 
bidding systems with a single buyer and multiple seller. 

Regional 
council 
tenders, e.g. to 
purchase 
reductions in 
contaminants 

Voluntary Multiple Typically, 
performance 

Yes Yes Less certain 
(++) 

Depends if 
paying for 
practices (less 
innovation) or 
improved 
performance 
(more 
innovation) 

Regional 
council (or 
similar) and 
contaminan
t source 

Yes, auction 
mechanism 

Depends if funding 
practices (likely 
lower cost) or 
funding improved 
performance (likely 
higher cost) 

Ecolabelling (Sec 4.3.7) 
A voluntary certification approach that certifies products are 
produced in an environmentally preferable way to other 
alternative products in the same product/service category, 
based on life cycle assessment or other approaches. 

e.g. via 
environmental 
caps that could 
underpin a 
label 

Voluntary Multiple Depends if the label 
is tied to practices or 
improvement in 
water quality 

Yes Depends if label is 
for implementing 
practices (less 
flexible) 

Least certain 
(+) 

No Affected 
party 

Yes, certification 
programme 

Low 
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 Potential 
Regional 
Council 
applications 

Voluntary 
or 
mandatory 

Applied to 
single or 
multiple 
contaminantsa 

Performance or 
practice based 

Induces 
behaviour 
change 

Provides 
Flexibility 

Certainty of 
environmental 
outcomeb 

Promotes 
Innovationc 

Cost 
burdend 

New institutional 
capacity or 
infrastructure 

Enforcement cost 

Ecosystem preservation and restoration 
Protected areas (Sec 4.4.1) 
Clearly defined geographical spaces, recognized, dedicated 
and managed, through legal or other effective means, to 
achieve the long-term conservation of nature. 

Regional 
council 
reserves/parks 

Mandatory/ 
compulsory 

Multiple N/A No N/A More certain 
(+++) 

No Regional 
council or 
similar 

No N/A 

Ecosystem restoration (Sec 4.4.2) 
Methods that fund activities aimed at restoring an 
ecosystem to a stable, healthy, and sustainable state.  

Restoration 
grants 

Voluntary Multiple Depends, typically 
practice as payments 
are to implement 
practice 

No N/A Less certain 
(++) 

Depends if 
paying for 
practices (less 
innovation) or 
improved 
performance 
(more 
innovation) 

Regional 
council or 
similar [may 
include 
philanthrop
ic org] 

Depends if have 
systems to 
distribute funds  

N/A 

Land purchases (Sec 4.4.3) 
Where private land is purchased and retired from 
productive uses or converted to less intensive uses (e.g., 
hunting, fishing). 

Property 
purchase 

Voluntary Multiple N/A No N/A More certain 
(+++) 

No Regional 
council or 
similar 

No N/A 

Covenants and Easements (Sec 4.4.4) 
Legally binding voluntary agreements that allow landowners 
to retain ownership of the land while placing limits on the 
use of that land. These restrictions are tied to land titles or 
deeds and therefore are passed on to future owners. 

Council 
Covenants or in 
partnership 
with others 
(e.g. DOC, QEII) 

Voluntary Multiple Typically, practice Depends on 
what agreement 
covers 

No More certain 
(+++) 

No Regional 
council or 
similar 

No Depends on the 
conditions 
contained in the 
agreement. 

Stewardship agreements (Sec 4.4.5) 
Agreements made between organisations regarding the 
management and use of land. They include Memorandum 
of Understanding (MoU; bilateral or multilateral agreement 
between parties), Memorandum of Encumbrance (MoE; 
agreement between two parties where one party agrees to 
restrict uses on their land) and accords (formal agreement 
between parties that outlines a series of actions and/or 
goals that all parties to the Accord agree to undertake) 

MoU; MoE, 
Accord 
agreements 

Voluntary  Multiple Depends if 
agreement is tied to 
practices or 
improvement in 
water quality  

Depends on 
what agreement 
covers 

Depends if 
agreement is for 
implementing 
practices (less 
flexible) 

Less certain 
(++) 

Depends if 
agreement is for 
practices (less 
innovation) or 
improved 
performance 
(more 
innovation) 

Regional 
council or 
similar 

No Depends on the 
conditions 
contained in the 
agreement. 

a: This indicates whether the method targets a single contaminant or multiple contaminants at the same time 
b: (+) is the least certain, (++) is less certain and (+++) is more certain in terms of achieving the desired environmental outcome 
c: Depends: the form of the allocation method will change the response (mostly tied to whether it is a performance-based method or not) 
d: This is who bears the majority of the cost once the method has been implemented. It does not refer to who bears the cost of establishing/setting up the method, which is typically borne by the agency (in this case Environment Southland). Affected parties may include 
individuals/businesses with non-point source discharges such are farms and stormwater (which is the responsibility of councils) as well as those with point source discharges such as processing and wastewater treatment plants.  
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1 Introduction 

The National Policy Statement for Freshwater Management (NPSFM) 2014 (as amended 
2017) and the proposed Essential Freshwater Package outline processes for setting limits 
and targets based on freshwater objectives. The pathways for achieving those limits is less 
well defined and largely left to the discretion of regional councils. The proposed NPSFM 
(MfE 2019b), and its five biophysical components of ecosystem health, may introduce a 
broader range of attributes that require limits to be applied. These attributes include 
nitrogen, phosphorus, sediment, E. coli, and in future may include additional 
considerations such as trace metals.  

There are numerous allocation methods that could be used to achieve limits and targets 
for these attributes across Southland. In this report the term ‘allocation method’ is used to 
widely encompass the range of policy instruments/interventions that could be used to 
reduce or manage contaminant loads from farms and in catchments. This is different to 
other common uses of the term, which refer to how resources are allocated between 
different contaminant sources once sufficient resource is set aside to achieve 
environmental objectives. 

The purpose of this report is to provide information to Environment Southland (the 
Council) on allocation methods that can be used with the Regional Forum (the Forum) to 
develop advice for how to manage water quality. The Forum is part of Southland’s People, 
Water and Land Programme. The report is not meant to provide an analysis of potential 
methods for use in Southland; rather it is to provide a commentary on a wide range of 
possible methods that could be used in Southland. This commentary can be used to guide 
the identification of methods to be explored in more detail. 

The report: 

• lists the principles and/or assessment criteria that have been used by other 
regional councils or groups to compare allocation methods. This is to help the 
Council and Forum identify the principles or criteria they wish to use in Southland 
to choose between different methods and their design options (Section 2);  

• provides a high-level comparison of the different allocation methods against 
some features that decision-makers often consider. This is to provide some 
guidance on how the methods fundamentally differ. These features are not the 
principles or criteria that the Council/Forum may use but have not yet been 
chosen (Section 3);  

• describes each method, outlines some strengths and weakness of each method 
theoretically and in terms of their practical application, and lists some domestic 
and international applications of each method. The report also notes the 
alignment between the policy toolbox’s (Moran 2019) policy classes and the 
categories outlined in this report (Section 4);  

• outlines how Māori rights and interests could be considered as allocation 
method(s) are compared, selected and designed (Section 5).  

The report classifies the allocation methods into four general categories – outreach and 
education, regulatory approaches, economic instruments, and ecosystem preservation and 
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restoration. Each general category contains a range of different allocation methods. For 
each allocation method there is a description, its strengths and weaknesses and some 
examples of where the method has been applied. Where available, an indication of the 
effectiveness or success of the various programmes or initiatives has been included. 

The information in the report builds on a 2014 review by Greenhalgh and Selman (2014) 
that examined allocation methods [policy instruments] that decision-makers could utilise 
when considering options and approaches to enhance, protect or maintain the suite of 
services provided by ecosystems. Additional and revised material for the allocation 
methods was obtained using a search of the international literature (internet and 
academic literature) and New Zealand government documents that described method(s) 
for reducing contaminant loads to waterways including nitrogen, phosphorus, sediment, E. 
coli, and trace metals. Additions included new applications of methods that focused on 
reducing contaminant loads and evaluation information on the effectiveness of various 
applications. Effectiveness information is based on programme evaluations either in the 
academic literature or those undertaken by the respective agencies. However, there were 
few evaluations of programmes/initiatives available and most often these were based on 
what a programme/initiative has achieved rather than how it has worked. The principles 
section is derived from principles/assessment criteria that different groups in New Zealand 
have developed for their own decision-making processes. 

2 Principles to guide development of allocation methods 

It is unlikely there will be an allocation method that meets all the needs, expectations, and 
desires of all stakeholders. Therefore, to help assess and compare between the different 
allocation methods being considered, a common approach is to identify a set of principles 
or assessment criteria against which each option is compared. These principles are meant 
to reflect what is important to the group (e.g. Council or Forum) making decisions on 
allocation methods. Principles, for this context, can be thought of as a set of agreed and 
fixed rules to help inform and guide the choice of allocation method(s). Instead of 
principles, some groups or organisations choose to develop assessment criteria. 
Assessment criteria serve a similar purpose in terms of being agreed, fixed and used to 
inform the choice of allocation method(s), and often phrased in a similar way to principles. 

In many instances, there is a tendency to default to allocation methods that people are 
familiar with or have heard of. Using principles can be helpful to look more broadly across 
a range of different allocation methods to identify which methods best achieve the 
aspirations of the Council and/or Forum.     

While principles are not always ranked in order of importance, it can be helpful to do so. 
This is useful where there are a couple of different methods that are similar in how they 
meet the set of principles or deciding at what stage one principle should have precedence 
over another. There are 3 stages to policy design – choosing the desirable mix of uses for 
the resource, choosing an instrument [i.e. allocation method] to change resource use, and 
sharing the costs of change (Kaine & Boyce 2015; Kaine et al. 2017). Choosing the 
desirable mix of uses for the resource is where a balance is found among stakeholders for 
their preference in how a resource (such as land or water) is used to achieve a goal (such 
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as resilient freshwater ecosystems and/or economic sustainability). The principles are 
particularly helpful for the latter two stages. For example, certain principles may be more 
important to use when choosing the allocation method (e.g. efficiency or lowest cost) and 
then others when looking at how to share the cost of change (e.g. fairness or recognition 
of effort). The latter is related to the design of the method. 

The choice of principles, and any prioritisation of the principles, should be done before 
there is any assessment or comparison of options. This has several advantages. First, it 
provides a means for members of the Council or Forum to identify and determine what is 
important to them, their networks and their community. Second, it can help guide any 
analysis of the allocation methods being considered. ‘Shall’ and ‘should’ terminology can 
also be a way to indicate what principles are ‘must haves’ (shall) and which are ‘nice to 
have’ (should). 

Outlined below in Tables 1 to 7 are the principles or assessment criteria that have been 
considered by other stakeholder groups or regional councils when considering allocation 
methods.1 The tables list the principles/assessment criteria as well as their definitions. The 
definition is important as it reflects how the group interprets a principle/assessment 
criterion for their context. Equity, for example, has been interpreted differently between 
the different groups indicating aspects of equity that are most important for them. 

Each set of principles/assessment criteria have been purposefully kept separate, with 
verbatim wording,2 as they represent the complete suite of key principles/assessment 
criteria the group believed were important for their context. They represent a coherent 
package of principles/assessment criteria for each group and therefore all 
principles/assessment criteria should be considered collectively. Within each table the 
principles/assessment criteria are not ranked in order of importance. The tables can be 
used to see what principles different groups identified as important for underpinning their 
method choices and how the principle was expressed. None, some, or all these principles 
could be considered relevant and important by Environment Southland and Forum 
members. 

Outlined below are the most common principles/assessment criteria used in Tables 1–7: 

• Achieving the outcome 
• Efficiency (with numerous interpretations including resource use efficiency, 

economic efficiency/least cost, technical, allocative and dynamic efficiency) 
• Iwi rights and interests  
• Fairness/equity 
• Governance/achievability (including simplicity) 
• Flexibility (in terms of allowing how land managers can manage within a limit) 
• Investment certainty for the land manager 

                                                           
1 This is not meant to be an exhaustive set of principles and criteria. Rather, it is to provide some examples of 
the types and mix of principles/criteria that have been used and how they have been defined. 
2 The criteria/principles and their definitions may not align with what the members of the Council and Forum 
would like to use; however, the wording reflects the exact wording agreed by the different groups. 
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• Consistency in how land managers/land are treated 
• Existing investment is recognised (including good management practices already 

implemented) 
• Promotion of efficient land uses. 

A subsequent section provides a high-level comparison between the allocation methods 
based on several features. These features are not meant to align with 
principles/assessment criteria which will be decided by the Council and/or Forum and are 
not yet available. Instead these features are often considered by decision-makers when 
looking at different allocation methods and are included to help the Council and/or 
Council understand some fundamental differences between methods. 

Table 1. Criteria used to compare allocation methods for the Land and Water Forum 
subgroup on allocation (Anon. 2012) 

Achievability 

Simplicity of approach and ease of implementation and enforcement 
Broadly acceptable to water users and the wider public 
Implementation is supported by relevant capability and capacity 
The regime is suited to the size and nature of the hydrological system over which it is operating 

Certainty 

Users have sufficient certainty of entitlement (and how it is enforced) to support a productive investment 
environment, including consideration of existing investment 

Consistency 

The approach to allocation should be consistent within and across regions, where appropriate 
The incentives faced by water users are consistent with, and do not undermine, quantity and quality limits 

Cost Effectiveness 

The costs associated with implementation faced by users, government and wider society are outweighed by 
the benefits 
Costs are recovered where appropriate 
Effectiveness 

The regime will ensure water is managed within the limits set 
Efficiency 

Allocable water is able to move to the best value use overtime  
The allocation method incentivises technical, allocative and dynamic efficiency 
Fairness 

Methods are perceived as fair by water users and society 
All relevant parties are able to participate sufficiently well in the process so that at a minimum their views can 
be taken into account 
The system provides for intergenerational equity, in that it allows for equitable outcomes for future 
generations, legacy issues and historical grievances 
Flexibility 

Ongoing sustainable management of water resources is facilitated 
There is sufficient adaptability to deal with a dynamic system and technological changes 
Changing values, limits and climatic conditions can be accommodated 
Māori and iwi interest 

Māori and iwi interests and values are recognised and woven into any allocation framework 



 

- 5 - 

Transparency 

Decision making processes are robust, transparent and participatory 
Accountabilities and risks are clearly defined and responsibility for their management is attributed to those 
best able to manage them 
All relevant information is available to all participants throughout the process including decision-making and 
monitoring 

Resilience 

The regime has the ability to absorb disturbances and learn from change while maintaining the integrity of 
the system 
The regime is able to withstand political cycles and external shocks 

Table 2. Criteria developed for a national advisory group to assess allocation methods (Anon. 
2016)  

Overarching: Iwi and Hapū rights and interests in water having been successfully addressed 
Resilience 

Resistant to the impact of environmental and non-environmental shocks 
The system is able to recover quickly following shocks 
Equity 

Provides access to sufficient water for living before commercial users 
Minimises windfall gains 
Recognises investments made by existing users 
Consistent with the principles of the Treaty of Waitangi 
Treats all users fairly 

Economic efficiency 

The full public and private costs of accessing water are accounted for in decisions by both regulators and 
users  
Provides pathways for access to water by new users  
Encourages innovation 
The system is responsive to changes in demand, supply, and the science underpinning limits for both water 
extraction and contaminants  
Provides certainty to existing water users 
Accommodates market and non-market values – people can secure water to provide for environmental 
outcomes above and beyond those achievable via limits 
Social 

Accepted by the community, and contributes to prosperity and regional development  
Consistent with existing Treaty settlements  

Governance 

Easy to administer 
Enforceable, with low litigation risk. Instils trust 
Reflects national and regional interests 
Accommodates regional variations 
Cost effective for both authorities and users 

Environmental 

Te Mana o Te Wai/Effectiveness – the system supports FMU-wide objectives (e.g. minimum flow), not only 
limits 
Te Mana o Te Wai/Effectiveness – the system supports localised objectives (e.g. hot spots), not only limits 
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Table 3. Principles developed by Beef + Lamb New Zealand for the allocation of nutrients 
between individual sources. These principles assume a regulatory mechanism is being used to 
allocate nutrients (Beef + Lamb undated) 

Like land should be treated the same 

Allocation should be based on the intrinsic qualities of the land. Two pieces of land with the same qualities 
should receive the same allocation. This principle recognises that allocation regimes should not be overly 
influenced by existing land use. 

Those undertaking activities that have caused water quality problems should be required to improve 
their management to meet water quality limits 

All New Zealanders have a responsibility to manage their activities to maintain or improve water quality. This 
principle reflects the need for those who have caused water quality problems or who are contributing a 
greater amount to them to take a greater responsibility for meeting the costs of reducing nutrient loss to 
water. It also reinforces that those who have managed responsibly should not be required to have their land 
use constrained as a result of others’ activity. 

Flexibility of land use must be maintained 

Landowners need to have the ability to respond to changes in climate, input costs, markets and technological 
innovation in order to maintain a profitable and sustainable farming enterprise. Allocating nutrients in such a 
way that unnecessarily limits land use change constrains the ability of land users to respond to those changes 
and optimally utilise the land resource. 

The allocation system should be technically feasible, simple to operate and understandable 

A high level of technical feasibility is fundamental to a successful allocation approach. The simpler the 
system, the more likely it is to be able to operate effectively. The approach must also be understandable by 
land users and the wider community. It must be able to be administered fairly and at minimum transaction 
costs to users and the regulator. 
The natural capital of soils should be the primary consideration when establishing an allocation 
mechanism for nutrient loss 

A natural capital approach allows for an economically efficient allocation of nutrients. Those soils with the 
greatest ability to retain nutrients and optimise nutrient use give land users the greatest flexibility to optimise 
production, respond to markets and technology while managing potential effects on water quality. Allocation 
systems should reflect the ability of these soil types to optimise production and land use flexibility. 

Allocation approaches should provide for adaptive management and new farm systems information 

Allocation decisions are primarily made on the information we know now and modelled future scenarios. Our 
understanding and the availability of both catchment and farm systems will change over the life of an 
allocation system, as will possible management techniques. Allocation systems should provide sufficient 
flexibility to provide for adaptive management and be reviewed regularly to incorporate new information. 
Adequate transition times should be provided to incorporate new information where allocation changes as a 
result. 
Appropriate time frames must be set to allow for transition from current state to one where allocation 
of nutrients applies [added: this principle is more relevant for the policy rather than for the choice of 
an allocation method] 

Time frames should take account of the degree to which any waterway is overallocated (if that is the case), 
the period over which this state has come about and the costs for businesses and the current ability to 
manage to that allocation. It should be recognised that current water quality issues are sometimes the result 
of many years of land use within catchments and may have developed over generations. 
Consideration needs to be taken of the legitimate expectations of people and natural justice. Accordingly, 
time should be provided for them to adjust. There needs to be a balanced approach and recognition of the 
uncertainty associated with water science versus the likely economic impact on businesses and the region. 
The primary objective should be to set an appropriate direction of travel that will see a steady improvement 
in water quality. 
Long-term investment certainty is a critical feature of a viable nutrient management system 

Changes to nutrient allocation regimes must be signalled as far out as possible. Refinements to those 
systems must be managed to minimise their impacts on business viability, land value, and the flexibility of 
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land use. The aim must be to reflect the underlying elements of sustainable management in achieving 
improved water quality outcomes including reducing those adverse impacts on social and economic 
outcomes. 
Improvement in water quality must remain the primary objective of adopting any nutrient allocation 
regime 

When exploring the adoption of methods to achieve water quality improvements and to manage limits, the 
focus of community debates, modelling, and discussion of allocation of nutrients can distract from the 
primary goal – maintaining and improving water quality. This principle emphasises that allocating nutrients to 
a property level doesn’t, in itself, result in improved water quality; it is the actions of land users that 
ultimately result in improved nutrient management. 
In under-allocated catchments, where property based nutrient allocation has not been adopted in 
setting water quality limits, the system for allocating nutrients must be determined well before the 
limit is reached, be clear and easy to understand, and designed to avoid over-allocation [added: this 
principle is more relevant for the policy rather than for the choice of an allocation method] 

The mechanism for allocating nutrients, even if it does not have immediate effect, should be clear from the 
time when water quality limits are set. Allocation mechanisms should reflect the level of risk that the 
catchment will become over allocated. This may include the adoption of a pre-agreed catchment specific 
environmental threshold (e.g. 75–90% of a limit) to determine when an allocation regime should be adopted. 
In designing the allocation system, the benefits of a nutrient transfer system within the catchment or 
water management unit must be considered 

Maximum economic efficiency of land use could be assisted by a mechanism for transferring nutrient 
discharge allowances within the same catchment. 

Table 4. Principles used by Stakeholder Advisory Group for the Rotorua Lakes to compare 
allocation methods (Bay of Plenty Regional Council 2013) 

Equity/Fairness, including intergenerational equity 

An allocation method seeking an equitable and fair solution that recognises:  
• history of the issue 
• contribution of different land uses to the economy 
• investment 

An equitable and fair solution should not result in windfall gains or losses and does not reward poor practice. 
Extent of the immediate impact 

This criterion focuses on negative impacts, for example: 
• immediate changes to land use and land management that may be required, and consideration of 

whether or not landowners have the capacity to make those changes in the short, medium or long term 
• economic impacts, including those on the lake’s community (e.g. farming, tourism, recreation) 

Positive environmental, cultural and social impacts will occur over time when the allocation approach is 
implemented. 

Public and private benefits and costs 

Public benefits relate primarily to the values the community derives from improved water quality. The 
benefits in this case derive from successful implementation of the allocation method rather than the 
allocation method itself. Public costs relate to compliance and transaction costs associated with allocation 
method. These costs affect the ratepayer. Other public costs may include social disruption and flow-on 
economic impacts. 
Private costs and benefits relate to landowners affected by the allocation method. Private benefits may 
include certainty for land users, and opportunities for development, land use intensification and improved 
efficiencies. Private costs may consist of cost of implementing changes imposed, initial reductions in 
contaminant losses, mitigation costs to reduce contaminant losses, and limits to future land use flexibility. 
Future vision for landscape 

This considers whether the allocation method allows a transition towards a catchment where land is used 
efficiently and sustainably for an on-going prosperous community. 
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Iwi land ownership and its status including any Crown obligation 

Implications of the allocation method on Māori-owned land recognising the complexities of multiple owned 
land and how the allocation method may impact on the ability of Māori to plan for the strategic 
development of their land. Recognition of obligations under Treaty settlements. 

Cultural values 

The allocation method allows landowners to use the concept of kaitiakitanga and stewardship. Other cultural 
values will be derived from improved water quality which relates to implementation of allocation method.     

Resource use efficiency 

Considers whether the allocation method: 
• supports efficient use of land and resources 
• enables land use appropriate to the land’s natural capacity 
• supports sustainable land uses (sustainability tends to support resource efficiency). 

Existing land use 

Recognition of the way land is currently used, including current good management practices in place and 
mitigation measures already undertaken. Also considers the large variability within and between land uses, 
land use practices and their contaminant losses. 
Existing on-farm capital investment 

Recognition of investment in on-farm infrastructure (including contaminant management and mitigation 
measures). 
Ease of transfer of the allocation [added: relates to allowable discharge rates] 

The ease of implementation of the allocation method and transition to that allocation method including: 
• Degree of difficulty, time and cost involved in implementing the change required 
• Recognition of obstacles (including landowner buy-in). 

Key criteria the stakeholder group wishes allocation methods to be assessed against 

• No major windfalls for any sector 
• Existing investment will be recognised 
• Least overall economic impact 
• Practices with high contaminant losses are not rewarded. 

Note: In some instances, the language has been amended to fit the context of this report and to improve 
understanding to a different audience. Any amendments have not changed the intent of the principle as 
originally stated. 

Table 5. Policy selection criteria for the Collaborative Stakeholder Group for Healthy Rivers 
Wai Ora (Waikato Regional Council 2015) 

Gives effect to Te Ture Whaimana/the Vision and Strategy 

Does the policy give effect to the Vision and Strategy for the restoration and protection of the health and 
wellbeing of the Waikato and Waipa rivers? 

RMA (including the NPS Freshwater Management) 

Does the policy:  
• comply with the RMA (including the purpose and principles of the Act)?  
• take account of existing policy frameworks?  
• achieve the range of values identified? 

Provides for aspirations of River iwi 

Does the policy:  
• provide for them to retain and use their taonga in accordance with their tikanga and kawa?  
• give effect to their environmental, economic, cultural, and social relationships with land and water? 



 

- 9 - 

Gives positive social and community benefits 

Does the policy:  
• minimise social disruption and provide social benefit?  
• enhance people’s use of the river? take account of unique features and benefits?  
• result in outcomes people can identify with, own, and feel proud of? 

Acceptable to the wider community 

Does the policy:  
• achieve sound principles for allocation?  
• recognise efforts already made?  
• exhibit proportionality (those contributing to the problem contribute to the solution)? 

Optimises environmental, social and economic outcomes 

Does the policy:  
• aim for cost-effective solutions?  
• provide confidence and clarity for current and future investment?  
• provide realistic timeframes for change? 

Achieves the restoration and protection of native habitats and biodiversity 

Does the policy:  
• support resilient freshwater ecosystems?  
• support interconnectedness and connectivity between land and water?  
• support healthy populations of indigenous plants and animals? 

Realistic to implement, monitor and enforce 

Is the policy:  
• able to be measured, monitored and reported?  
• implementable and technically feasible?  
• administratively efficient? 

Allows for flexibility and intergenerational land use 

Does the policy:  
• foster innovation?  
• encourage positive actions being taken? 
• allow for change and review as new information and issues arise?  
• provide flexibility of future land use (including Treaty settlements land and multiple Māori owned land)? 
• take account of complexity and difference between farming systems and farm enterprises? 

Supported by clear evidence 

Does the policy:  
• take an evidence-based and knowledge-based approach (including Mātauranga Māori)?  
• transparently show the costs for meeting the outcomes? 
• prioritise efforts to achieve catchment solutions? 
• set transparent limits and definitions? 
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Table 6. Principles for consideration for future allocation3 decisions for the Waikato-Waipa 
rivers (Waikato Regional Council 2018) 

Land suitability that reflects the biophysical and climate properties, the risk of contaminant discharges from 
that land, and the sensitivity of the receiving water body, as a starting point (i.e. where the effect on the land 
and receiving waters will be the same, like land is treated the same for the purposes of allocation). 

Allowance for flexibility of development of tangata whenua ancestral land. 

Minimise social disruption and costs in the transition to the ‘land suitability’ approach. 

Future allocation decisions should take advantage of new data and knowledge. 

Table 7. Key principles used to guide the preferred approach for the Hurunui catchment in 
Canterbury (Environment Canterbury 2012) 

Focus on outcomes 

Clearly defined and expressed community outcomes are an essential start and end point for any discussion 
on the impacts of land use on water quality. The use of the term outcomes is important as, right from the 
start, it opens the opportunity for use of multiple mechanisms to achieve success. 
Collaborative management 

Multiple parties have an interest in, or influence over, nutrient management. A style of working that involves 
these parties working collaboratively on solutions, sharing information, building trust and confidence in each 
other, will yield the most durable response. 
Quadruple-bottom line 

The promotion of opportunities for and setting of expectations of land managers (collectively and 
individually) needs to be done having considered the environmental, economic, social, and cultural costs and 
benefits of those opportunities and expectations. 
Adaptive management 

In the absence of complete information, nutrient management needs to take an adaptive management 
approach. Such an approach is one where improved information can feedback into decision-making 
processes, allowing adjustment of both desired outcomes and responses over time. Contributing information 
will include environmental, social, cultural or economic conditions and the efficacy of mitigation responses. 

Catchment approach 

Management efforts need to address land use (current and future) and water quality issues at a catchment 
and sub catchment scale to ensure effectiveness and maximise opportunities for least cost responses. 

Flexibility 

A detailed prescriptive approach is not recommended. Flexibility provides the space for innovation and 
allows land users the opportunity to develop solutions that fit their particular land and farming type and 
management style. 

Manage both nitrogen and phosphorus 

Sources of both nutrients need to be managed, although the extent to which each is managed may vary 
depending on the situation. Restricting just one nutrient is risky, as nutrient limitation may vary within 
different reaches of a river and over time. In addition, a failure to manage the limiting nutrient adequately 
could lead to algal blooms. 
Certainty 

Certainty is a desirable prerequisite for investment, yet with the issue of land use and water quality there is a 
high level of uncertainty. Many aspects are associated with defining the capacity of the resource for use. 
Science can reduce but not eliminate this uncertainty. Some uncertainty is inevitable, and this requires 
acceptance and a fit-for purpose management response. 

                                                           
3 Allocation in this context refers to diffuse discharge reductions and any future property or enterprise-level 
allocation of diffuse discharges of nitrogen, phosphorus, sediment, and microbial pathogens. 
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Equity 

Existing users have existing user rights. In the development of the Preferred Approach these rights must be 
respected at the same time as recognising the rights of new and intergenerational users. Notwithstanding 
these rights, user rights do not include the right to have unacceptable environmental impacts. 

Avoidance of irreversible and/or perverse outcomes 

In attempting to achieve a set of environmental outcomes it is essential to understand how the actions 
impact on other outcomes. The delivery of outcomes needs to optimise the balance between the 
environmental, economic, social and cultural values. Irreversible economic, social, cultural and environmental 
outcomes are unacceptable. 

3 Comparison of allocation methods 

There are four general categories of allocation methods described in this report that can 
support environmental policy including to manage contaminant loads (Greenhalgh & 
Selman 2014):  

• Outreach and education – including public awareness, access to information, 
environmental education, and technical assistance. The education policy class in the 
policy toolbox (Moran 2019) aligns with this category. 

• Regulatory approaches – including bans and restrictions, permits, environmental 
standards, and environmental limits and caps. This category aligns with the regulation 
policy class in the policy toolbox (Moran 2019). 

• Economic instruments – including price-based mechanisms like taxes, fees and 
levies, subsidies, tax credits, and low-interest loans, and market-based mechanisms 
such as eco-labelling, environmental markets, and auctions and tenders. The financial 
policy class in the policy toolbox (Moran 2019) aligns with this category. 

• Ecosystem preservation and restoration – including protected areas, ecosystem 
restoration, land purchases, covenants and easements, and stewardship agreements. 
This category aligns best with the regulation policy class in the policy toolbox (Moran 
2019). 

As there are many allocation methods that can be considered, and each of these methods 
has their own strengths and weaknesses, we have included a high-level comparison 
between the different methods. This comparison is to help Environment Southland identify 
the types of methods they may wish to consider further; it is not a comparison against the 
principles/assessment criteria the Council and/or Forum may choose for their own 
comparative purposes and which have not yet been decided. Instead, the comparison is 
based on features often considered by decision-makers when looking at different 
allocation methods and are included to help the Council and/or Forum understand some 
fundamental differences between the methods (Table 8).  

Many of these features are those used to compare methods in the literature (e.g. spurs 
innovation), indicate different types of methods (e.g. performance vs practice-based or 
voluntary vs regulatory), or were an interest for Environment Southland (e.g. used for 
single or multiple contaminants). This comparison gives insight into which allocation 
method are best suited for different contaminant problems or to meet different 
stakeholder/council requirements. Once a set of methods has been identified for further 
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consideration, the principles/assessment criteria agreed by the Council and/or Forum can 
be used to decide between methods and alternative ways to design a method (e.g. how to 
allocate an environmental cap between sources). 

In Section 4 there is greater detail on each of the methods including their strengths and 
weaknesses and some applications of these methods in New Zealand and internationally. 
In many instances, more than one method may be needed to achieve the desired 
environmental outcomes and other outcomes the Council and/or Forum have identified. 

The features used are:  

1 Voluntary vs regulatory: Voluntary or regulatory approaches can be used to manage 
contaminants. While regulatory approaches tend to create increased certainty in the 
environmental outcome, they may also require considerable political capital to 
implement. Where regulations are likely to be contentious, the time and effort spent 
crafting regulations and securing stakeholder support could be considerable. On the 
other hand, voluntary methods are likely to encounter less resistance, but may also 
result in less certain outcomes.  

2 Suitability for multiple contaminants: The methods described vary in their ability to 
be applied to multiple contaminants simultaneously. Some methods are better suited 
to a single contaminant, while others apply more generally to an ecosystem affected 
by contaminants, and not individual contaminants. For instance, methods such as 
zoning laws, land conservation, and easements are best suited for protecting 
ecosystems. Education and outreach methods can easily be adapted to multiple 
contaminants. Others are more easily applied to single contaminants but could also 
be adapted to multiple contaminants if desired.  

3 Practice- (or input) based vs performance- (or output) based: Many methods fall 
into either a practice-based method, where the implementation or adoption of 
specific practices is the ultimate goal, or a performance-based method, where the 
environmental outcome becomes the ultimate goal. Performance-based methods are 
generally more likely to provide flexibility to the affected party by giving them the 
means to choose how the performance goal is met. On the other hand, practice-
based methods, while less flexible, are easier to monitor. By using a practice-based 
method, decision-makers may also select the types of practices most likely to have 
beneficial impacts on multiple contaminants.  

4 Induces behaviour change: Most allocation methods seek to promote sustained 
behavioural change, but some methods are likely to be more successful than others. 
For example, taxes and fees are methods that, if well crafted, can create significant 
behaviour change when they are linked to the level of impact on an ecosystem. 
However, flat taxes or fees (where the one tax is applied to all) are less likely to impact 
on behaviour as there is no additional reward for those who take actions to reduce 
their negative impacts on freshwater or enhance the condition of freshwater systems. 
Flat taxes or fees, however, may be easier to implement and administer.  

5 Provides flexibility: Certain methods may provide more flexibility than others. For 
example, environmental standards can be crafted in a way that allows the affected 
party (i.e. sources of contaminant losses) flexibility in how that standard is met, i.e. 
they choose the best way to meet the standard. Prescriptive methods, on the other 
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hand, may be more straightforward to implement, but may also need to be revisited 
often to ensure they are reflective or responsive to the current state of knowledge.  

6 Creates certainty for environmental outcomes: The certainty of environmental 
outcomes will vary with each method. For example, education and technical assistance 
approaches tend to have less certain environmental outcomes than regulatory 
approaches. However, methods that give greater environmental certainty are likely to 
require greater political capital to implement and may also require significant 
institutional capacity or financial capital.  

7 Promotes innovation: Methods that promote innovation are generally flexible price-
based or market-based instruments. For example, environmental markets and 
Pigouvian taxes are both likely to spur innovation as regulated entities search for 
alternative technologies/practices to increase their competitiveness while meeting or 
minimizing their financial obligations. Other types of methods that might spur 
innovation include investment approaches (these approaches are not covered by this 
report) that fund research and development or provide funding for experimental 
technologies, or regulatory approaches where practices are not prescribed. Methods 
that involve education might also provide a means for fostering innovation.  

8 Cost burden: Local, regional, and national agencies (e.g. central government 
ministries or regional councils) always face stretched budgets, and the degree to 
which a method incurs implementation, administration, monitoring, and enforcement 
costs for an agency will always be a factor when selecting appropriate method(s). 
Similarly, the cost burden placed on those sources impacting freshwater quality or 
impacted by ecosystems degraded by contaminants is a consideration when weighing 
the fairness of a method (which may be a principle selected by the Forum). We use 
the term ‘affected parties’ to refer to the individuals/businesses targeted by the 
method to reduce their impact on freshwater systems. Another way of looking at this 
is as private versus public. It does not relate to the local community who may be 
affected by poor environmental conditions. 

9 New institutional capacity or infrastructure: In some instances, methods are likely 
to require additional human and institutional capacity and/or infrastructure. These 
institutional costs will need to be carefully considered when selecting the appropriate 
method(s) to pursue.  

10 Enforcement costs: Most methods require some degree of enforcement, though 
these costs will vary significantly among methods. For example, voluntary subsidy 
programmes are likely to require some degree of verification, and, in some cases, 
contract enforcement may be necessary. However, the burden is likely to be lower for 
voluntary programmes compared with regulatory programmes; especially those that 
require regular monitoring and reporting from regulated entities and administrative 
and enforcement capacity on the part of the regulating agency.
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Table 8. Comparison of allocation methods  

 Potential 
Regional 
Council 
applications 

Voluntary 
or 
mandatory 

Applied to 
single or 
multiple 
contaminantsa 

Performance or 
practice based 

Induces 
behaviour 
change 

Provides 
Flexibility 

Certainty of 
environmental 
outcomeb 

Promotes 
Innovationc 

Cost 
burdend 

New institutional 
capacity or 
infrastructure 

Enforcement cost 

Outreach and Education   
Access to information (Sec 4.1.1) 
Access to up-to-date information on managing 
contaminant loads from the land or trend data/indicators. 
Includes web portals, maps, interactive tools, regularly 
published documents. 

Land, Air, 
Water 
Aotearoa 
(LAWA), 
factsheets 

Voluntary Multiple N/A Depends on how 
compelling the 
information  

N/A Least certain 
(+) 

No Regional 
council or 
similar 

No N/A 

Awareness campaigns (Sec 4.1.2) 
Campaigns to increase people’s understanding and raise 
awareness of contaminant issues, change public perceptions 
about managing contaminant loads from the land, alter 
behaviour, and pressure governments/industry to consider 
the impact of their decisions on water quality. Includes 
traditional methods of communication, maps, animations, 
social media, and interactive tools. 

Targeted 
communication 
programmes 

Voluntary Multiple N/A Depends on 
effectiveness of 
campaign 

N/A Least certain 
(+) 

Depends on 
target audience 
and message 

Regional 
council or 
similar 
[may 
include 
community 
group] 

No N/A 

Environmental education (Sec 4.1.3) 
Environmental education is often through the school 
system. Adult environmental education can be part of 
awareness campaigns, a distinct and discrete learning event, 
or learning using tools and specialist software.   

Enviroschools, 
Enviroteach, 
field days 

Voluntary Multiple N/A Depends on 
effectiveness of 
education 
programme 

N/A Least certain 
(+) 

Depends on 
target audience 
and message 

Regional 
council or 
similar 

No N/A 

Technical Assistance (Sec 4.1.4) 
Technical assistance can promote adoption of 
technologies/practices to manage contaminant loads from 
land. Assistance is often provided to key land managers by 
industry representatives, by government or by universities 
through outreach and extension. It is most successful for 
small, inexpensive changes in practices that also increase 
profitability.  

Catchment 
officers 

Voluntary Multiple N/A Yes N/A Least certain 
(+) 

Depends on 
outreach 
effectiveness, 
suitability of 
technology/ 
practice to 
address needs, 
ease of adoption, 
willingness of 
target audience 
to change 

Regional 
council or 
similar 
[may 
include 
industry] 

Depends if 
organisation has 
existing outreach 
mechanisms and 
technical capability 

N/A 

Regulatory approaches 
Bans and restrictions (Sec 4.2.1) 
Environmental bans and restrictions are methods that target 
and prohibit activities, products, technologies that lead to 
contaminant losses to water. 

Rules Mandatory/ 
compulsory 

Single Practice Yes No More certain 
(+++) 

No Affected 
party 

No Depends on 
compliance 
requirements and 
ease of checking 
compliance 

Standards (Sec 4.2.2) 
Two classifications of standards are used in this report. 
Performance standards specify the level of environmental 
degradation or the level of performance technologies, 
products, processes or actions must achieve. Design 
standards are prescriptive, and may specify design 
requirements, such as materials to be used, how a 
requirement is to be achieved, or how an item is to be 
fabricated, constructed or installed.  

Rules Mandatory/ 
compulsory 

Single Depends if it is a 
performance or 
design standard 
(practice-based) 

Yes Depends if a 
performance 
(flexible) or design 
(less flexible) 
standard 

More certain 
(+++) 

Depends if 
performance 
(better at 
promoting 
innovation) or 
design (less likely 
to promote 
innovation) 
standard 

Affected 
party 

No Depends. Design 
standards are 
easier to enforce 
(lower cost) than 
performance 
standards (likely 
higher cost)  
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 Potential 
Regional 
Council 
applications 

Voluntary 
or 
mandatory 

Applied to 
single or 
multiple 
contaminantsa 

Performance or 
practice based 

Induces 
behaviour 
change 

Provides 
Flexibility 

Certainty of 
environmental 
outcomeb 

Promotes 
Innovationc 

Cost 
burdend 

New institutional 
capacity or 
infrastructure 

Enforcement cost 

Environmental caps & limits (Sec 4.2.3) 
Environmental caps and limits regulate the permitted or 
allowable level of contaminants in water or entering water. 
Caps are limits placed on the absolute level of emissions or 
discharge that may occur in a defined area, the maximum 
level of environmental degradation that can be caused by a 
collective activity or industry, or the loss of an ecosystem 
important for water quality. Caps are often then allocated 
between contaminant sources (e.g. using grandparenting, 
natural capital, etc. approaches). Limits are discharge limits 
applied to individual sources. 

Rules, resource 
consents 

Mandatory/ 
compulsory 

Single Performance Yes Yes More certain 
(+++) 

Yes Affected 
party 

Depends if have 
systems to set and 
regulate a 
caps/limits 

High 

Economic instruments 
Price-based instruments: taxes (Sec 4.3.1) 
Polluter pays tax (Sec 4.3.1) 
Financial penalty placed on individuals/businesses by 
government for activities that create a negative 
environmental impact. Can be coupled with a financial 
reward such as a tax rebate for ecologically sustainable 
activities. 

Rates, regional 
tax 

Mandatory/ 
compulsory 

Multiple Performance Depends on size 
of the tax 

Yes Less certain 
(++) 

Yes Affected 
party 

Yes, if system to 
assess 
performance 

High 

Input tax (Sec 4.3.1) 
Financial payments imposed by government and placed on 
those technologies, products or inputs with negative 
environmental impacts. 

Rates Mandatory/ 
compulsory 

Single Practice Depends on size 
of the tax 

No Less certain 
(++) 

No Affected 
party 

No Low 

Land use tax (Sec 4.3.1) 
A land-use tax taxes the intensity of land use rather than the 
capital value of land. 

Rates Mandatory/ 
compulsory 

Multiple Depends if taxing 
intensive practices or 
taxing impact/ 
performance 

Depends on size 
of the tax 

Depends if taxing 
intensive practices 
or taxing impact/ 
performance 

Less certain 
(++) 

Depends if 
taxing intensive 
practices or 
taxing impact/ 
performance 

Affected 
party 

Yes, information 
system to set 
tax/rates 

Depends if taxing 
intensive practices 
(likely lower cost) 
or taxing impact/ 
performance (likely 
higher cost) 

Environmental tax/fee (Sec 4.3.1) 
These are dedicated environmental taxes/fees with revenue 
recycling where the taxes/fees are imposed directly on a 
sector or population where the revenue collected is used to 
fund activities or technologies that reduce environmental 
impacts (i.e. recycles the revenue).  

Rates, rates 
rebates 

Mandatory/ 
compulsory 

Multiple Depends if tax/fund 
performance or a 
practice(s) 

Depends on size 
of the tax 

Depends if 
tax/fund 
performance 
(more flexible) or a 
practice (less 
flexible)  

Less certain 
(++) 

No Affected 
party 

Depends if have 
systems to 
distribute funds or 
ability to assess 
performance (if 
needed) 

Depends if taxing 
practices (likely 
lower cost) or 
taxing impact/ 
performance (likely 
higher cost) 

Levies (Sec 4.3.1) 
Levies are commonly used by agricultural industry 
associations or companies to impose a payment on their 
producers or members. 

Usually 
industry 

Mandatory/ 
compulsory 

Multiple Depends if levy 
based on output/ 
production 
(performance) or 
input/stock numbers 
(practice) 

Depends on size 
of the levy and 
purpose of the 
levy 

Depends if levy 
based on output/ 
production 
(performance) or 
input/stock 
numbers (practice) 

Less certain 
(++) 

No Affected 
party 

No Low 

Price-based instruments: subsidies (Sec 4.3.2) 
Direct payments (Sec 4.3.2) 
Direct payments or payments for ecosystem services (PES) 
are direct, contractual, and conditional payments to 
individuals or businesses in return for changing practices or 
technologies that improve water quality. 

Council 
subsidies, 
payments or 
grants 

Voluntary Multiple Depends but 
typically practice as 
payments are to 
implement (or not) a 
practice(s) 

Yes Depends, typically 
payments are for 
implementing (or 
not) a practice(s) 
(less flexible) 

Less certain 
(++) 

No Regional 
council or 
similar [may 
include 
industry] 

Depends if have 
systems to 
distribute funds or 
ability to assess 
performance (if 
needed) 

Likely low as 
implementing a 
practice 
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 Potential 
Regional 
Council 
applications 

Voluntary 
or 
mandatory 

Applied to 
single or 
multiple 
contaminantsa 

Performance or 
practice based 

Induces 
behaviour 
change 

Provides 
Flexibility 

Certainty of 
environmental 
outcomeb 

Promotes 
Innovationc 

Cost 
burdend 

New institutional 
capacity or 
infrastructure 

Enforcement cost 

Incentive payments (Sec 4.3.2) 
Incentive payments are direct compensation for additional 
actions, practices or technologies beyond business as usual 
to motivate individuals or businesses to achieve 
improvements in water quality. 

Council 
subsidies, 
payments or 
grants 

Voluntary Multiple Depends but 
typically practice as 
payments are to 
implement 
practice(s) 

Yes Depends, typically 
payments are for 
implementing (or 
not) a practice(s) 
(less flexible) 

Less certain 
(++) 

Yes Regional 
council or 
similar 

Depends if have 
systems to 
distribute funds or 
ability to assess 
performance (if 
needed) 

Likely low as 
implementing a 
practice 

Cost-share payments (Sec 4.3.2) 
A type of subsidy that covers a portion of the start-up 
and/or installation costs of implementing actions that 
improve water quality. The cost of implementing a 
management practice or technology is shared between the 
source (e.g. landowner) and another organisation (typically 
government). 

Restoration 
funding/grants 
(e.g. 
Environmental 
Enhancement 
Fund) 

Voluntary Multiple Depends but 
typically practice as 
payments are to 
implement 
practice(s) 

Yes Depends, typically 
payments are for 
implementing (or 
not) a practice 
(less flexible) 

Less certain 
(++) 

Depends if 
paying for 
practices (less 
innovation) or 
improved 
performance 
(more 
innovation) 

Regional 
council (or 
similar) and 
contaminan
t source 

Depends if have 
systems to 
distribute funds or 
ability to assess 
performance (if 
needed) 

Low 

Tax credits (Sec 4.3.3) 
An amount deducted from the total amount owed by a 
taxpayer. Can be used to encourage investment in 
technologies or adoption of behaviours that reduce 
negative impacts on freshwater. Credits are deducted from 
an individual’s tax/rates liability. Rebates, while similar, give 
a refund after the full tax amount has been paid. 

Rates, rates 
rebates 

Voluntary Multiple Depends but 
typically practice as 
payments are to 
implement 
practice(s) 

Yes Depends, typically 
payments are for 
implementing (or 
not) a practice 
(less flexible) 

Less certain 
(++) 

No Regional 
council or 
similar 

No Low 

Low-interest loans (Sec 4.3.4) 
Low-interest loans offer voluntary incentives for individuals 
or businesses to invest in activities or technologies that 
result in positive impacts on the environment. 

Regional 
Council low-
interest loans 
(e.g. Clean Air 
Loans 
Invercargill) 

Voluntary Multiple Depends, typically 
practice as payments 
are to implement 
practice 

Yes Depends but 
typically payments 
are for 
implementing (or 
not) a practice 
(less flexible) 

Less certain 
(++) 

No Regional 
council (or 
similar) and 
contaminan
t source 

No Low 

Market-based instruments 
Markets (Sec 4.3.5) 
Environmental markets involve the exchange or trade of a 
‘commodity’ (e.g. kg of nitrogen, megalitres of water) 
between two parties. Markets are typically underpinned by 
regulatory environmental caps. 

Rules, resource 
consents (cap 
and trade 
programmes) 

Voluntary Multiple Performance Yes Yes More certain 
(+++) 

Yes Affected 
party 

Yes, market 
mechanism 

High 

Auctions and tenders (Sec 4.3.6) 
Reverse auctions, procurement auctions or tenders are a 
type of funding allocation strategy. They are competitive 
bidding systems with a single buyer and multiple seller. 

Regional 
council 
tenders, e.g. to 
purchase 
reductions in 
contaminants 

Voluntary Multiple Typically, 
performance 

Yes Yes Less certain 
(++) 

Depends if 
paying for 
practices (less 
innovation) or 
improved 
performance 
(more 
innovation) 

Regional 
council (or 
similar) and 
contaminan
t source 

Yes, auction 
mechanism 

Depends if funding 
practices (likely 
lower cost) or 
funding improved 
performance (likely 
higher cost) 

Ecolabelling (Sec 4.3.7) 
A voluntary certification approach that certifies products are 
produced in an environmentally preferable way to other 
alternative products in the same product/service category, 
based on life cycle assessment or other approaches. 

e.g. via 
environmental 
caps that could 
underpin a 
label 

Voluntary Multiple Depends if the label 
is tied to practices or 
improvement in 
water quality 

Yes Depends if label is 
for implementing 
practices (less 
flexible) 

Least certain 
(+) 

No Affected 
party 

Yes, certification 
programme 

Low 
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 Potential 
Regional 
Council 
applications 

Voluntary 
or 
mandatory 

Applied to 
single or 
multiple 
contaminantsa 

Performance or 
practice based 

Induces 
behaviour 
change 

Provides 
Flexibility 

Certainty of 
environmental 
outcomeb 

Promotes 
Innovationc 

Cost 
burdend 

New institutional 
capacity or 
infrastructure 

Enforcement cost 

Ecosystem preservation and restoration 
Protected areas (Sec 4.4.1) 
Clearly defined geographical spaces, recognized, dedicated 
and managed, through legal or other effective means, to 
achieve the long-term conservation of nature. 

Regional 
council 
reserves/parks 

Mandatory/ 
compulsory 

Multiple N/A No N/A More certain 
(+++) 

No Regional 
council or 
similar 

No N/A 

Ecosystem restoration (Sec 4.4.2) 
Methods that fund activities aimed at restoring an 
ecosystem to a stable, healthy, and sustainable state.  

Restoration 
grants 

Voluntary Multiple Depends, typically 
practice as payments 
are to implement 
practice 

No N/A Less certain 
(++) 

Depends if 
paying for 
practices (less 
innovation) or 
improved 
performance 
(more 
innovation) 

Regional 
council or 
similar [may 
include 
philanthrop
ic org] 

Depends if have 
systems to 
distribute funds  

N/A 

Land purchases (Sec 4.4.3) 
Where private land is purchased and retired from 
productive uses or converted to less intensive uses (e.g., 
hunting, fishing). 

Property 
purchase 

Voluntary Multiple N/A No N/A More certain 
(+++) 

No Regional 
council or 
similar 

No N/A 

Covenants and Easements (Sec 4.4.4) 
Legally binding voluntary agreements that allow landowners 
to retain ownership of the land while placing limits on the 
use of that land. These restrictions are tied to land titles or 
deeds and therefore are passed on to future owners. 

Council 
Covenants or in 
partnership 
with others 
(e.g. DOC, QEII) 

Voluntary Multiple Typically, practice Depends on 
what agreement 
covers 

No More certain 
(+++) 

No Regional 
council or 
similar 

No Depends on the 
conditions 
contained in the 
agreement. 

Stewardship agreements (Sec 4.4.5) 
Agreements made between organisations regarding the 
management and use of land. They include Memorandum 
of Understanding (MoU; bilateral or multilateral agreement 
between parties), Memorandum of Encumbrance (MoE; 
agreement between two parties where one party agrees to 
restrict uses on their land) and accords (formal agreement 
between parties that outlines a series of actions and/or 
goals that all parties to the Accord agree to undertake) 

MoU; MoE, 
Accord 
agreements 

Voluntary  Multiple Depends if 
agreement is tied to 
practices or 
improvement in 
water quality  

Depends on 
what agreement 
covers 

Depends if 
agreement is for 
implementing 
practices (less 
flexible) 

Less certain 
(++) 

Depends if 
agreement is for 
practices (less 
innovation) or 
improved 
performance 
(more 
innovation) 

Regional 
council or 
similar 

No Depends on the 
conditions 
contained in the 
agreement. 

a: This indicates whether the method targets a single contaminant or multiple contaminants at the same time. 
b: (+) is least certain, (++) is less certain and (+++) is more certain in terms of achieving the desired environmental outcome. 
c: Depends: the form of the allocation method will change the response (mostly tied to whether it is a performance-based method or not). 
d: This is who bears the majority of the cost once the method has been implemented. It does not refer to who bears the cost of establishing/setting up the method, which is typically borne by the agency (in this case Environment Southland). Affected parties may include 
individuals/businesses with non-point source discharges such are farms and stormwater (which is the responsibility of councils) as well as those with point source discharges such as processing and wastewater treatment plants. 
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4 Detailed description of allocation methods 

This section outlines a range of methods that have been used internationally and in New 
Zealand to manage land-based contaminant loads. The section is organised according to 
the four categories: outreach and education (Section 4.1); regulatory approaches (Section 
4.2); economic instruments (Section 4.3); and ecosystem preservation and restoration 
(Section 4.4). For each method in the different categories we provide a general description, 
provide some examples (Table 9) of where the method has been used (and if available any 
evaluation information), and outline the strengths and weaknesses of each method. The 
examples are not meant to be exhaustive; rather they provide some examples to stimulate 
thinking about how a method may work in a Southland context.  

From our review of the different allocation methods we note that most methods have 
been applied to nutrient contaminants with more limited application to other 
contaminants such as sediment, E. coli, and trace metals. For sediment, subsidies appear to 
more common methods used while for E. coli and trace metals regulatory approaches 
have been most often used. Methods aimed at ecosystem preservation and restoration are 
likely to have multiple environmental benefits as a) land typically moves from a more 
intensive to less intensive land use and the contamination source(s) are reduced, and/or b) 
the ecosystems preserved/restored naturally filter several contaminants prior to entering a 
waterway. Education and outreach methods have also been applied to multiple types of 
contaminants including nutrients, sediment, E. coli, trace metals, and others such as salts, 
pesticides, and rubbish. 
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Table 9. Examples of existing programmes/initiatives for each type of allocation method 

 Types of contaminants/ issues 
targeteda 

Example programmes and initiatives included in the report 

Outreach and Education 

Access to information Nutrients, sediment, E. coli, trace metals, 
contaminants in general 

Land Air Water Aotearoa (LAWA), Environment Aotearoa, Surf Your Watershed/How’s My Watershed 

Awareness campaigns Nutrients, contaminants in general Safeswim Auckland, Sustainable Business Network’s Million Metres campaign, DairyNZ’ “The Vision is Clear” 
campaign, Drains to Harbour programme, Chesapeake Bay Foundation 

Environmental education Multiple contaminants Enviroschools programme, Waicare water quality programme, New Zealand Association for Environmental 
Education, Drains to Harbour programme, Chesapeake Bay Foundation 

Technical Assistance Nutrients, sediment  Fonterra’s Tiaka Sustainable Dairying Programme, Beef + Lamb New Zealand’s Land and Environment Plan, 
DairyNZ Riparian Planner, Horizons Regional Council’s Sustainable Land Use Initiative, Cooperative Extension 
Services, Chesapeake Bay Foundation 

Regulatory approaches 

Bans and restrictions E. coli, contaminants, 
activities/technologies 

Proposed New Zealand stock exclusion regulation, Single-use plastic bag ban, Plastic microbeads ban  

Standards Nutrients, trace metals Healthy Rivers/Wai Ora, National Environmental Standards, National Environmental Standard for Assessing 
and Managing Contaminants in Soil to Protect Human Health, National Environmental Standards on 
Ecological Flows and Water Levels, Flood and Water Management Act of 2010, Best available technology 

Environmental caps & 
limits 

Nutrients, salinity Lake Taupō Catchment Nutrient Cap, Healthy Rivers/Wai Ora Proposed Waikato Regional Plan Change 1, 
Chesapeake Bay Total Maximum Daily Load 

Economic instruments 
Taxes 

Polluter pays tax Nutrients, waste Waste Tax.b Auckland regional fuel taxb 

Input tax Nitrogen, cadmium, construction waste Swedish Fertiliser tax 

Land use tax  None found 

Environmental tax/fee Stormwater runoff, nutrients Stormwater Fees, Bay Restoration Fund, Auckland targeted rate 

Levies Nutrients, trace metals Dairy Australia, Plant Product Residue Monitoring 
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 Types of contaminants/ issues 
targeteda 

Example programmes and initiatives included in the report 

Subsidies 

Direct payments  Nutrients, sediment Vittel Water, Natura Bolivia, Conservation Reserve Program, Regional Conservation Partnership Program 

Incentive payments Nutrients, sediment Environmental Stewardship Programme, Agricultural Environmental Management  

Cost-share payments Nutrients, sediment, habitat Southland Environmental Enhancement Fund, Lake Taupō Protection Fund, Environmental Quality Incentives 
Programme 

Tax credits Nutrients, sediment Iowa Conservation Easement Tax Credit, Resource Enhancement and Protection Program 

Low-interest loans Nutrients, particulates, energy use Clean Water State Revolving Fund, Dutch National Fund for Rural Areas, Clean Air Loans Invercargill,b Heat 
Smart Hawke’s Bay Programmeb 

Market-based instruments 

Markets Nutrients, salinity, industrial 
contaminants, trace metals 

Lake Taupō Nitrogen Market, New South Wales Biobank, Hunter River Salinity Trading Scheme, Colorado Big-
Thompson Trading Scheme, California Grasslands Areas Program, Pennsylvania Nutrient Credit Trading 
program, Greater Miami River Watershed Water Quality Credit Trading Program   

Auctions and tenders Nutrients, carbon, habitat, soil loss East Coast Forestry Project, Lake Rotorua Nitrogen Reduction Fund, Conestoga Watershed Phosphorus 
Auctions, US Conservation Reserve Program, EcoTender Programme 

Ecolabelling Nutrients, multiple issues Taupō Beef & Lamb, Forest Stewardship Council 

Ecosystem preservation and restoration 

Protected areas Habitat, freshwater Protected Areas Network, Water Conservation Orders, Danube Delta 

Ecosystem restoration Habitat Motutapu Restoration Trust,b Mississippi River Delta 

Land purchases Nutrients, open space, habitat Bay of Plenty Open Space, Lake Taupō Protection Fund, Montana Legacy Project, Amazonb 

Covenants and Easements Habitat QEII national Trust, Nga Whenua Rahui, bush covenants, Farm and Ranch Land Protection Programb 

Stewardship agreements Water quality Sustainable Dairying: Water Accord of 2013, MOU Rotorua Lakes Restoration 

a: This column notes what is targeted by a programme/initiative. We acknowledge there may be co-benefits of some of these programmes/initiatives for other contaminants. 
b:  These examples are not specifically water quality related but are included to demonstrate how methods could be applied. 
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4.1 Outreach and education 

Outreach and education approaches focus on increasing awareness and access to 
information and building capacity; and take many forms. In this section we describe ways 
to promote access to and provision of information, establish awareness campaigns, 
promote or mandate environmental education, and provide technical assistance and 
extension services to private landowners, businesses, or homeowners. These methods 
align with ‘education’ (information, knowledge and skills) in the policy toolbox (Moran 
2019). 

4.1.1 Access to information 

Easy access to up-to-date and credible information on managing contaminant loads from 
the land or the data/indicators that measure trends in contaminant loads both nationally 
and locally can help reduce contaminant loads from land-based sources. This information 
can cover topics such as sources of contaminants, trends in contaminant loads, practices 
to reduce contaminant losses, or what regional policy means for different parts of the 
community (e.g. farmers, lifestyle block owners, urban residents, industrial/manufacturing). 
This information should be tailored to the audience and could be displayed on web 
portals, maps, interactive tools, or in regularly published documents. In many cases, 
regional councils hold some of the key information on land-based contaminants and ways 
to manage loads. This information is shared via media such as websites, factsheets and 
technical reports. 

Applications – Access to information 
• Land, Air, Water Aotearoa (LAWA):4 A website that works as a national platform where 

environmental monitoring and reporting data from 16 regional councils and unitary 
authorities can be accessed by the general public. It was established to help local 
communities find the balance between using natural resources and maintaining their 
quality and availability. LAWA currently presents information on fresh water and 
beach water quality, freshwater quantity, air quality and land cover. Information is 
presented spatially on maps either at the regional level or the national level. This site 
provides the most comprehensive regional environmental data for New Zealand with 
monitoring data updated regularly, including for the Southland region. The site has 
many purposes including allowing the public to see if they can swim in different 
locations. 

• Environment Aotearoa:5 Provides an overview of the state of New Zealand’s 
environment as a part of the Ministry for the Environment and Stats NZ’s legislated 
environmental reporting programme. It presents nine priority environmental issues 
using five ‘domains’ – air, freshwater, marine, atmosphere and climate, and land. 
Issues related to freshwater include changes to vegetation are degrading the soil and 
water, waterways are being polluted by farming and urban areas, taking water 
changes flows and affects freshwater ecosystems and climate change effects on New 
Zealand. A report focused on a different domain is produced every 6 months and a 

                                                           
4 www.lawa.org.nz [accessed 8 October 2019]. 
5 www.mfe.govt.nz/environmental-reporting [accessed 8 October 2019]. 

http://www.lawa.org.nz/
http://www.mfe.govt.nz/environmental-reporting
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synthesis report looking at the environment as a whole is produced every 3 years. 
These reports, however, have been criticised by the Parliamentary Commissioner for 
the Environment for their passive approach to reporting and reliance on existing data 
rather than using and designing a fit-for-purpose national environmental reporting 
system (PCE 2019). This passive approach has meant there are many gaps in the 
reports. 

• Safeswim (Auckland, New Zealand):6 A programme for informing public about 
swimming conditions at local swimming spots in Auckland Region. It provides up-to-
date information on water quality, water safety (tides, swimming conditions), wind 
speeds and direction, beaches that are patrolled, and long-term health warnings. An 
evaluation of this programme revealed that beach users’ awareness of water quality 
issues increased because of the campaign, however it also found widespread 
misunderstanding of what is causing poor water quality and the likelihood of getting 
sick after swimming in polluted water (Allpress et al. 2018). This site is also an example 
of an ‘access to information’ method. 

• Surf Your Watershed and How’s My Waterway websites (United States):7 A recently 
decommissioned programme by the USA EPA that would allow users to view 
information on the health of their local watershed, including nutrients, E. coli, 
sediment, and trace metals, among other types of contaminants. The website included 
information on water use, water flow, water monitoring data and a list of local citizen-
led watershed groups. Its replacement, How’s My Waterway? Version 2, is currently 
being developed and is scheduled for release in late 2019. It builds on the How’s My 
Waterway? Version 1.0, which allows users to search for water quality information on 
their local body of water, written in plain English.  

Method strength – Access to information 
• Good access to information creates a robust evidence base that may enable better 

and more effective community participation and engagement – particularly if the 
information provided defines roles for multiple stakeholders and provides data that 
different stakeholders care about. 

• Access to information creates an informed public and stakeholder group. This can 
lead to better and more informed decisions and policies that are responsive to the 
needs of the community and the environment.  

• Access to information on the trade-offs (if any) relating to a decision creates more 
robust policy and reduces the probability of unintended and unexpected 
consequences of policy choices and perverse outcomes.  

Method weakness – Access to information 
• Being a passive method, it relies on the target audience accessing and using the 

information provided. 
• Requires resources and processes to ensure data are updated, published regularly, 

and adequately maintained. 

                                                           
6 https://safeswim.org.nz [accessed 11 October 2019]. 
7 https://www.epa.gov/waterdata/surf-your-watershed [accessed 8 October 2019]. 

https://www.epa.gov/waterdata/surf-your-watershed
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• Relies on robust research/monitoring/data collection programmes to gather, store, 
analyse, and report the data, which may or may not exist.  

• Could result in decision paralysis, whereby certain actors use the inherent uncertainty 
in current information to continually delay action until they have ‘enough 
information’. 

• If the data do not come from a trusted source or are not tailored to the target 
audience, then the information may not be used. 

• It can be difficult to evaluate the effectiveness of this method. Targeted surveys (or 
similar) could be used to determine what and how the information is used.  

4.1.2 Awareness campaigns 

Raising awareness can enhance people’s understanding and raise awareness of 
contaminant issues, change the public perceptions of the importance of reducing and 
managing contaminant loads from the land, alter behaviour, and pressure 
governments/industry to take steps to consider more widely the impact of their decisions 
on the environment and water quality. Messages need to be communicated in a way that 
is easily understood by the target audience. In addition to traditional methods of 
communication, maps, animations, social media, and interactive tools can be effective 
ways to engage and educate the public on issues. Regional councils, given they hold much 
of the information relevant to the region, can be an important source of information to 
support or run awareness campaigns.  

Applications – Awareness campaigns 
• The Drains to Harbour programme (Whangarei, New Zealand):8 As well as raising 

awareness, this programme also acts as a means of educating the public (see section 
4.1.3.) on these issues. The programme involves a classroom introduction to 
stormwater pollution sources, field trips to assess stream water quality, visits to 
wastewater treatment plants, and the marking of drains in their local communities to 
raise awareness of where the drains flow. Since its inception in 2006, the programme 
has engaged 80% of Whangarei Schools in stormwater education, stencilled over 300 
stormwater drains and installed over 200 permanent drain plaques that help remind 
the community that anything that goes down the drain ends up in our waterways and 
harbour. 

• Sustainable Business Network’s Million metres campaign (New Zealand):9 The goal of 
this campaign is to plant a million metres of waterways with native plants and trees in 
a mission to restore New Zealand’s rivers, streams, lakes and wetlands. It is 
crowdfunding initiative to raise money for planting and also partners with local 
authorities for technical, financial and administrative support. It has raised hundreds 
of thousands of dollars for many projects across New Zealand and helps promote 
projects in the media and on social media. 

                                                           
8 https://www.whitebaitconnection.co.nz/curriculum/drains-to-harbour-project.html [accessed 13 October 
2019]. 
9 https://sustainable.org.nz/million-metres-streams [accessed 11 October 2019]. 

https://www.whitebaitconnection.co.nz/curriculum/drains-to-harbour-project.html


 

- 24 - 

• DairyNZ’s ‘the vision is clear’ campaign (New Zealand):10 DairyNZ launched this 
campaign to inspire people to get involved in looking after New Zealand’s rivers, 
streams, lakes and beaches. Stories of dairy farmers’ work on improving and 
sustaining water quality were shared as a part of the campaign. The campaign has 
used activities like photo competitions, social media ‘pledge and win’ competitions, 
donate a tree (Do something Tree-warding) through Grabone, community days (e.g. 
riparian planting, rubbish collection) and stories of farmers doing their bit to improve 
waterways to inspire every New Zealander to take actions to improve rivers, streams, 
lakes and beaches. 

• Chesapeake Bay Foundation (US):11 The foundation undertakes many initiatives aimed 
at increasing awareness, providing education and technical assistance. For the last 4 
years they have run the Chesapeake Bay Awareness Week12 to promote people in the 
catchment to think about their connections to the Bay and how they impact on its 
health. Some of their other many initiatives include a mentorship programmes for 
farmers that pairs experienced farmers with those who want to learn new skills,13 
connecting farmers to increase rotational grazing,14 restoration programmes (assisted 
through United States Department of Agriculture subsidy programmes) and 
supporting the establishment of environmental bonds.15  

Method strength – Awareness campaign 
• Targeted campaigns can engage local residents who then take ownership of issues in 

their area.  
• Awareness campaigns often have high levels of political support because they are 

non-prescriptive and do not require coercive force (Kemkes et al. 2010). 
• Social media is becoming a cost-effective and powerful tool for engaging with large 

numbers of people on issues, particularly with youth and young professionals. 

Method weakness – Awareness campaign 
• Public campaigns run the risk of involving only those participants who are already 

motivated to improve the freshwater condition. For example, a call for volunteers is 
more likely to be answered by someone who is already aware of the issues.  

• There is no certainty the awareness campaign will have the desired impact on 
behaviour.  

• Awareness campaigns have generally been most effective where they target specific 
behaviour that also had links to human health or safety (e.g., do not start forest fires, 
wear seat belts, and use designated driver campaigns).   

                                                           
10 https://www.dairynz.co.nz/environment/the-vision-is-clear/ [accessed 8 October 2019]. 
11 https://www.cbf.org/about-cbf/ [accessed 13 October 2019]. 
12 https://www.cbf.org/events/chesapeake-bay-awareness-week.html [accessed 13 October 2019]. 
13 https://www.cbf.org/how-we-save-the-bay/programs-initiatives/maryland/maryland-grazers-network/ 
[accessed 13 October 2019]. 
14 https://www.cbf.org/how-we-save-the-bay/programs-initiatives/multi-state-grazers-alliance.html [accessed 
13 October 2019]. 
15 https://www.cbf.org/how-we-save-the-bay/programs-initiatives/environmental-impact-bonds.html 
[accessed 13 October 2019]. 

https://www.dairynz.co.nz/environment/the-vision-is-clear/
https://www.cbf.org/about-cbf/
https://www.cbf.org/events/chesapeake-bay-awareness-week.html
https://www.cbf.org/how-we-save-the-bay/programs-initiatives/maryland/maryland-grazers-network/
https://www.cbf.org/how-we-save-the-bay/programs-initiatives/multi-state-grazers-alliance.html
https://www.cbf.org/how-we-save-the-bay/programs-initiatives/environmental-impact-bonds.html
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• It can be difficult to evaluate the effectiveness of this method. Targeted surveys (or 
similar) could be used to determine what has changed as a result of the campaign.  

4.1.3 Environmental education 

Environmental education helps shape values and raises awareness of managing 
contaminant loads from the land from an early age into adulthood. Environmental 
education may be the most important avenue for addressing the issues that arise from 
contaminant loads from land and the benefits of managing them. It informs people about 
how the choices they make may impact contaminant loads, and it may influence 
individuals to change behaviour and lifestyles to reduce contaminant issues.  

Although education opportunities exist for all age groups, the predominant form of 
education on environmental issues in New Zealand is through the school system or 
programmes targeting school children. There are flow-on benefits to educating children as 
they can influence their parents in their choices (e.g. not purchasing products containing 
palm oil) or in their behaviours (e.g. recycling). Adult environmental education can be part 
of general awareness campaigns (above), a distinct and discrete learning event, or learned 
through the use of tools and specialist software. Regional councils can play a key role in 
environmental education in their regions, e.g. through initiatives such as Enviroschools. 

Applications – Environmental education 
• Enviroschools programme (New Zealand): A programme where schools are actively 

able to teach environmental education. It is run by the Enviroschools Foundation and 
supported by the Regional and district councils. Activities undertaken during the 
programme are not prescribed and therefore are subject to wide variation. For 
example, students in Leeston School choose to focus on ways to restore the Snake 
Creek, learning about sediment reduction and native habitat.16 Enviroschool’s 
WaiRestoration project focuses on getting young people and their communities 
working together to restore local waterways and biodiversity. There are 47 
enviroschools in the Southland region and Environment Southland is the coordinating 
agency.17 

• Environment Southland Education programme (Southland, New Zealand):18 This 
programme provides environmental educational support to Southland schools, at no 
direct cost to the schools. It offers lessons on a wide range of topics, plus field trips, 
publications and professional development opportunities for teachers. The 
Enviroteach magazine19 is an example of an environmental education resource for 
teachers. It is produced quarterly and sent to schools across Southland. The Southland 
Enviroschools programme also sits under this umbrella. Stream Connections is an 
educational resource for teachers containing information about freshwater and water 

                                                           
16 https://enviroschools.org.nz/creating-change/stories/healthy-wai-at-snake-creek-supported-with-
community-partnerships/ [accessed 11 October 2019]. 
17 https://enviroschools.org.nz/regions/southland/ [accessed 28 November 2019] 
18 https://www.es.govt.nz/environment/education [accessed 22 October 2019]. 
19 https://www.es.govt.nz/environment/education/enviroteach [accessed 22 October 2019]. 

https://enviroschools.org.nz/creating-change/stories/healthy-wai-at-snake-creek-supported-with-community-partnerships/
https://enviroschools.org.nz/creating-change/stories/healthy-wai-at-snake-creek-supported-with-community-partnerships/
https://enviroschools.org.nz/regions/southland/
https://www.es.govt.nz/environment/education
https://www.es.govt.nz/environment/education/enviroteach
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quality in Southland. It includes classroom activities, curriculum links and step-by-step 
instructions for running field trips to streams. 

• Waicare water quality programme (Auckland, New Zealand):20 Wai Care is a water 
quality monitoring, education and action programme for community groups, 
individuals, businesses and schools across the Auckland region. It enables local 
groups to be active in the protection, health and management of their waterways and 
catchments. They run ‘water workshops’ across the Auckland region to develop and 
reinforce citizen scientists’ skills on water quality monitoring. They provide materials 
on causes of water quality degradation,21 citizen monitoring guidance,22 and taking 
action.23  

• New Zealand Association for Environmental Education (NZAEE) (New Zealand): A 
national, non-profit organisation that promotes and supports lifelong learning and 
encourages behaviour that leads to sustainability for New Zealand/Aotearoa. NZAEE is 
an independent voice for environmental education, empowering people to respect 
and nurture the environment, recognising its link with the social, cultural, and 
economic aspects of sustainability. Seaweek – Kaupapa Moana24 – is an annual week-
long promotion of kaitiakitanga of the sea coordinated by the NZAEE, focused on 
learning from the sea and comprised a wide range of events, activities, opportunities, 
competitions, and calls to action.   

• The Drains to Harbour programme (Whangarei, New Zealand): See the description in 
the environmental awareness section (Section 4.1.2). 

• Chesapeake Bay Foundation (US): See the description in the environmental awareness 
section (Section 4.1.2). 

Method strength – Environmental education 
• Environmental education is non-prescriptive, yet promotes understanding and 

awareness, allowing individuals to make informed choices.  
• Environmental education, particularly at a school level or for young leaders, is an 

excellent conduit for exposing the younger generation to environmental issues and 
building understanding of the importance of managing them as well as enhancing 
leadership and cooperative working skills, and entrepreneurship.  

• Environmental education in schools provides valuable interactions between schools 
and local communities, to the benefit of both.  

• Readily available internet resources enable landholders and interested citizens to learn 
about environmental issues without specialist or expensive training. 

Method weakness – Environmental education 
• Environmental education is not explicitly included in the school curriculum and not 

always financially supported.  

                                                           
20 https://waicare.org.nz/Home.aspx [accessed 13 October 2019]. 
21 https://waicare.org.nz/Files/6%20-%20Fact%20Sheets.pdf [accessed 13 October 2019]. 
22 https://waicare.org.nz/Files/3%20-%20Field%20Manual.pdf [accessed 13 October 2019]. 
23 https://waicare.org.nz/Files/8%20-%20Taking%20Action.pdf [accessed 13 October 2019]. 
24 www.seaweek.org.nz [accessed 11 October 2019]. 

https://waicare.org.nz/Home.aspx
https://waicare.org.nz/Files/6%20-%20Fact%20Sheets.pdf
https://waicare.org.nz/Files/3%20-%20Field%20Manual.pdf
https://waicare.org.nz/Files/8%20-%20Taking%20Action.pdf
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• There is no certainty that an environmental education programme or initiative will 
have the desired impact on behaviour. 

• It can be difficult to evaluate the effectiveness of this method. Targeted surveys (or 
similar) could be used to determine what has been learned and how the information 
is being used.  

• If children are the target audience, it could take a long time for any behaviour 
changes to become evident and/or widespread. 

4.1.4 Technical assistance 

Technical assistance can promote the adoption of technologies or practices that reduce or 
manage contaminant loads from land. Individuals and landowners may not be aware of 
the negative impacts of their actions on the broader array of environmental issues and 
even less aware of the technologies or practices they could apply to reduce their impact. 
Technical assistance can play an important role in the success or adoption of policies or 
strategies to manage environmental issues. The success of outreach and technical 
assistance will vary depending on the effectiveness of the outreach strategy, the suitability 
of the technology or practice being promoted to address community or business needs, 
the ease of adoption, and a willingness to change on the part of the targeted community 
(Selman & Greenhalgh 2009).   

In New Zealand, technical assistance is often provided to key land managers by their 
industry representatives, either informally or formally such as levies (e.g. Sustainable 
Winegrowing, DairyNZ or Horticulture NZ); or by local, state or central government bodies 
(e.g. regional council catchment management officers). It is most successful for small, 
inexpensive changes in practices that also increase profitability (Feather & Cooper 1995).  

Applications – Technical assistance 
• Horizons Regional Council’s Sustainable Land Use Initiative (SLUI) (Horizons region, 

New Zealand):25,26 The initiative provides technical and financial assistance with Whole 
Farm Plans (WFP) and Implementation Plans and suggestions for improvement 
through best practice management for landholders on erodible lands. 

• Fonterra’s Tiaki Sustainable Dairying Programme (New Zealand):27 Sustainable Dairy 
Advisors (SDAs) are available through this programme to assist with a broad range of 
sustainability-related farm matters ranging from on-farm nutrient management and 
effluent management advice to helping set up a farm environment plan.  

• Beef + Lamb New Zealand’s Land and Environment Plan (LEP) (New Zealand):28 Beef + 
Lamb NZ provides LEP toolkits and LEP workshops for sheep, beef and deer farmers. 

                                                           
25 http://www.horizons.govt.nz/managing-natural-resources/land [accessed 13 October 2019]. 
26 www.horizons.govt.nz/HRC/media/Media/Agenda-Reports/Catchment-Operations-Committee-2017-8-
08/17135%20Annex%20A%20SLUI%20Operational%20Plan.pdf [accessed 8 October 2019]. 
27 www.fonterra.com/nz/en/campaign/tiaki.html [accessed 8 October 2019]. 
28 https://beeflambnz.com/knowledge-hub/PDF/land-and-environment-plan-brochure [accessed 8 October 
2019]. 

http://www.horizons.govt.nz/managing-natural-resources/land
http://www.horizons.govt.nz/HRC/media/Media/Agenda-Reports/Catchment-Operations-Committee-2017-8-08/17135%20Annex%20A%20SLUI%20Operational%20Plan.pdf
http://www.horizons.govt.nz/HRC/media/Media/Agenda-Reports/Catchment-Operations-Committee-2017-8-08/17135%20Annex%20A%20SLUI%20Operational%20Plan.pdf
http://www.fonterra.com/nz/en/campaign/tiaki.html
https://beeflambnz.com/knowledge-hub/PDF/land-and-environment-plan-brochure
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The LEP targets improvements in farm production and environmental management 
through the better use of land, soil and water resources. LEP workshops are facilitated 
by trained professionals who can provide advice and support to complete a LEP. 

• DairyNZ Riparian Planner:29 The Riparian Planner provides a step-by-step process to 
design, budget, and prioritise waterway management on farms. It allows users to map 
waterways and wetlands, and plan and cost required fencing and planting. The 
Riparian Planner also includes regionalised riparian planting guides. 

• Cooperative Extension Services (Untied States):30 A service run by the United States 
Department of Agriculture to provide rural Americans with research-based knowledge 
to strengthen the social, economic, and environmental well-being of families, 
communities and agriculture enterprises. Services are run out of local community 
buildings (courthouses, post offices, etc.).  

• Chesapeake Bay Foundation (US): See the description in the environmental awareness 
section (Section 4.1.2). 

Method strength – Technical assistance 
• Some solutions that are management- rather than technology-based can be relatively 

low cost and have low resistance to change, meaning that uptake can be rapid and 
widespread.   

• Technical assistance can be an effective supplementary instrument to assist 
communication, adopt lasting behavioural changes, and ease the burden or impact of 
the main method being used to address a problem 

Method weakness – Technical assistance 
• Adoption of new technologies/practices can be limited in cases where 

technologies/practices are relatively expensive to implement, and therefore should be 
combined with other methods, e.g. subsidies, tax credits, loans.  

• People are often resistant to changing the way they operate their business or how 
they do things. Therefore, innovative approaches to technical assistance are often 
needed to achieve widespread changes, such as influencing social networks and 
public debates.  

• Dedicated funding is needed to pay technical assistance providers. A lack of funding 
may limit the effectiveness of technical assistance programmes if there is insufficient 
capacity or capability to provide outreach to the targeted communities.    

4.2 Regulatory approaches 

Regulatory approaches operate on the premise that a penalty will be incurred if a 
contaminant source (e.g. farms, other companies, organisations or individuals) fails to 
comply with prescribed levels of pollution, abatement, or environmental condition, or fails 
to adopt the prescribed means of reducing contaminants (Opschoor et al. 1994).  

                                                           
29 www.dairynz.co.nz/environment/waterways/riparian-planner [accessed 8 October 2019]. 
30 https://www.usda.gov/topics/rural/cooperative-research-and-extension-services [accessed 8 October 2019]. 

http://www.dairynz.co.nz/environment/waterways/riparian-planner
https://www.usda.gov/topics/rural/cooperative-research-and-extension-services
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As regulatory approaches mostly impact on or are applied to a single environmental issue 
or a contaminant, there may be unintended consequences or trade-offs when a number of 
regulatory approaches affect the same contaminant, or one regulatory approach has 
unintended consequences on other environmental issues. For example, the installation by 
a wastewater treatment plant of technology to reduce its nutrient losses may increase the 
plant’s energy use, which negatively impacts on greenhouse gas (GHG) emissions.  

The following sections explore several regulatory approaches, including environmental 
bans and restrictions, environmental standards, and environmental caps. While protected 
areas could also be considered as a regulatory approach, we have chosen to include them 
in a section that deals with the preservation of ecosystems rather than this section which is 
more focused on methods to influence actions. The regulatory approaches outlined here 
align with the regulation policy class in the policy toolbox (Moran 2019). 

4.2.1 Environmental bans and restrictions 

Environmental bans and restrictions are methods that prohibit:  

• activities31 (e.g. closed fishing and hunting seasons; bans on harvest of 
indigenous forest; zoning regulations that restrict uses of land in certain areas 
such as no industrial facilities in a residential zone, stock exclusion from 
waterways) 

• products (e.g. polycholorinated biphenyl or PCB was banned because of its 
accumulation in water and aquatic organisms, which negatively impacted on 
freshwater and food provisioning services with subsequent health impacts such as 
cancer in humans and other species) 

• technologies (e.g. bottom trawl fishing has been banned in several countries or 
fisheries).  

Bans and restrictions are not based on performance or achieving a specific environmental 
outcome, rather they target specific activities, products or technologies that may lead to 
environmental issues. Regional council zoning laws and water take bans, and the proposed 
stock exclusion rules in the ‘Essential Freshwater’ discussion document (MfE 2019a) are 
examples of environmental bans/restrictions. 

Applications – Environmental bans and restrictions 
• Proposed regulations for excluding stock from lakes, rivers and wetlands (New 

Zealand):32 The proposed regulation states that dairy and beef cattle, and pigs, are not 
permitted to cross water bodies except by a dedicated culverted or bridged cross 
point in the proposed regulation. This will help reduce contamination of waterbodies 
from nutrients, pathogens and sediment. 

                                                           
31 While protected areas could also be considered a subset of environmental bans and restrictions, they have, 
instead, been considered in the section on ecosystem preservation and restoration. 
32 https://www.mfe.govt.nz/publications/fresh-water/draft-stock-exclusion-section-360-regulations [accessed 8 
October 2019]. 

https://www.mfe.govt.nz/publications/fresh-water/draft-stock-exclusion-section-360-regulations
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• Single-use plastic bag ban (New Zealand): The New Zealand government banned the 
use of Single-use plastic shopping bags from 1 July 2019. This ban will help reduce 
the amount of plastic in our environment. 

• Plastic microbeads ban (New Zealand): The sale and manufacture of wash-off 
products that contain plastic microbeads for the purposes of exfoliation, cleaning, 
abrasive cleaning or visual appearance is banned in New Zealand from 7 June 2018. 
This ban will help prevent these non-biodegradable plastic microbeads entering the 
marine environment. 

• Scallop fishery closure (New Zealand):33,34 Scallop abundance in The Marlborough 
Sounds, Golden Bay, Tasman Bay, and Port Underwood declined substantially in the 
early 2000s and has failed to recover, leading to the current temporary closure of the 
fishery to prevent any further declines from fishing. The fishery is stabilising or 
recovering slowly in some areas, but stocks are still low. 

Method strength – Environmental bans and restrictions 
• Bans and restrictions are most appropriate to use where activities, products or 

technologies have negative implications for the wider public, e.g. where they are 
known to have severe human health or environmental impacts.  

• Generally, provide clarity and are equitable.   
• Some bans and restrictions may be easy to monitor, as it is relatively straightforward 

to determine if an activity is or is not taking place or a product or technology is or is 
not being used.  

• Change in activities (or products) can encourage innovation, e.g. replacing ozone-
depleting CFCs by less harmful substances. 

Method weakness – Environmental bans and restrictions 
• Bans and restrictions are relatively inflexible and inefficient mechanisms to achieve a 

desired outcome because while they prohibit specific activities, products or 
technologies, they do not cover all activities, products, and technologies that may 
have similar adverse impacts. 

• Depending on the spatial extent of the ban, there can be leakage of that activity, 
product or technology to other areas that do not have the same restrictions. 
Therefore, they may not be sufficiently effective, and their use may move to countries 
or areas where there is less ability to monitor and enforce the use of these activities, 
products, and technologies.  

• Depending on what is being banned, these regulations can be costly to enforce. For 
example, bans on tropical timber products are challenging because of the difficulty of 
differentiating between some plantation grown and primary forest timber.  

• They may be cost ineffective, as they are based on controlling activities rather than 
outcomes. Over-regulation may occur.  

                                                           
33 https://www.mpi.govt.nz/news-and-resources/consultations/temporary-closure-of-the-southern-scallop-
sca-7-fishery/ [accessed 28 November 2019]. 
34 https://www.fisheries.govt.nz/news-and-resources/consultations/temporary-closure-of-the-southern-
scallop-sca-7-fishery-2/ [accessed 28 November 2019]. 

https://www.mpi.govt.nz/news-and-resources/consultations/temporary-closure-of-the-southern-scallop-sca-7-fishery/
https://www.mpi.govt.nz/news-and-resources/consultations/temporary-closure-of-the-southern-scallop-sca-7-fishery/
https://www.fisheries.govt.nz/news-and-resources/consultations/temporary-closure-of-the-southern-scallop-sca-7-fishery-2/
https://www.fisheries.govt.nz/news-and-resources/consultations/temporary-closure-of-the-southern-scallop-sca-7-fishery-2/
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• As they are mandatory/compulsory there may be resistance to the implementation of 
these regulations. 

• Bans impose a cost to change activities, products or technology for those affected by 
the bans and restrictions. 

• While unsustainable technologies, activities or products are banned, in themselves 
they do not promote or provide incentives for the use of other preferred or more 
sustainable technologies, activities or products. 

4.2.2 Environmental standards 

There are many forms and classifications for environmental standards. For this report, we 
have chosen to classify standards based on how they specify requirements; either through 
performance or through design specifications. Another classification could be based on 
the purpose of the standard (e.g. product, process, technology or environmental 
standard). 

The strengths and weaknesses common to all standards are outlined first followed by a 
description of design and performance standards. The additional strengths and 
weaknesses specific to different types of standards are outlined in the relevant sections. 

Method strength – Common to all standards 
• Standards are widely understood by many people.  
• While the implementation costs can be high, the political costs of standards are 

generally lower compared with economic instruments such as taxes and subsidies, as 
setting standards does not incur direct budgetary implications for the administering 
agency. 

Method weakness – Common to all standards 
• To set an economically efficient standard, both the demand for environmental 

improvement as well as the supply of actions to improve the environment must be 
known. However, these are not directly observable, making it challenging to set the 
optimum standard.   

• Standards provide no incentive to reduce or improve environmental conditions 
beyond the standard because they tend to discourage the development of 
technologies that might otherwise result in greater levels of improvement. Instead, 
they focus on the service affected by the standard.  

• In some cases, monitoring, enforcement and penalties for violating standards may be 
too weak.   

• Financial costs may be high for those affected by the standard and for the 
administrator to implement, monitor, and enforce.  

• Standards may be politically unpalatable if they are stringent and businesses are 
adversely impacted.  
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4.2.3 Performance Standards 

Performance standards specify the level of environmental degradation or the level of 
performance specified that technologies, products, processes or actions must achieve. For 
example, US law includes NOx emission standards for vehicles sold in the United States. 
Vehicles must be designed in such a way that they do not exceed maximum NOx emission 
thresholds. In New Zealand, central government may develop an environmental standard 
(e.g. drinking water standard) that then gets implemented by Regional Councils. In other 
cases, a regional could specify the standard, e.g. water use efficiency rules. 

Applications – Performance standards 
• National Environmental Standards (NES) (New Zealand):35 NESs are national standards 

or regulations that prescribe technical standards, methods or other requirements for 
environmental matters. NESs not only protect people and the environment they also 
secure a consistent approach and decision-making process throughout the whole 
country. These standards have been used to protect air quality, sources of water 
intended for human consumption and soil from contamination. The NES for sources 
of human drinking water require regional councils to consider potential impacts of 
proposed activities on drinking water in their decision-making process. For example, 
under the standard, councils are required to decline discharge or water permits that 
are likely to result in community drinking water becoming unsafe for human 
consumption following existing treatment. NESs can be used where a single issue is 
present at multiple locations or where issues cross multiple, jurisdictional boundaries. 
While many of the NESs are performance standards, some are design standards. The 
requirements of NESs are often enacted through regional council policies and rules.  

• National Environmental Standard for Assessing and Managing Contaminants in Soil to 
Protect Human Health (NESCS):36 The NESCS is a nationally consistent set of planning 
controls and standards. The standards ensure that previously developed land set for 
redevelopment has contaminant levels below the set standards or developers must 
put in place remediations. Any land that at one point had one of the 53 specified 
hazardous activities or industries listed on the Hazardous Activities or Industries List, 
such as petrol stations, agricultural land or mining sites, needs to be sampled for a 
range of trace metals and contaminants depending on the previous land use.   

• National Environmental Standard on Ecological Flows and Water Levels (New 
Zealand):37 The government is developing a proposed NES, defined as the flows and 
water levels required in a water body to provide for the ecological function of the 
flora and fauna present within that water body and its margins. This proposed 
standard is intended to complement and enhance the existing Resource Management 
Act 1991 (RMA) process for establishing ecological flows and water levels through 
regional plans. The proposed standard aims to promote consistency in the way 
regional councils decide whether the variability and quantity of water flowing in rivers, 

                                                           
35 www.mfe.govt.nz/rma/rma-legislative-tools/national-environmental-standards [accessed 8 October 2019]. 
36 https://www.mfe.govt.nz/land/nes-assessing-and-managing-contaminants-soil-protect-human-
health/about-nes [accessed 14 October 2019]. 
37 https://www.mfe.govt.nz/fresh-water/freshwater-acts-and-regulations/national-environmental-
standards/proposed-national [accessed 13 October 2019]. 

http://www.mfe.govt.nz/rma/rma-legislative-tools/national-environmental-standards
https://www.mfe.govt.nz/land/nes-assessing-and-managing-contaminants-soil-protect-human-health/about-nes
https://www.mfe.govt.nz/land/nes-assessing-and-managing-contaminants-soil-protect-human-health/about-nes
https://www.mfe.govt.nz/fresh-water/freshwater-acts-and-regulations/national-environmental-standards/proposed-national
https://www.mfe.govt.nz/fresh-water/freshwater-acts-and-regulations/national-environmental-standards/proposed-national
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groundwater systems, lakes, and wetlands is sufficient. The proposed standard would 
do this by:  
• setting interim limits on the alteration to flows and/or water levels for rivers, 

wetlands, and groundwater systems that do not have limits imposed through 
regional plans, and  

• establishing a process for selecting the appropriate technical methods for 
evaluating ecological flows and water levels in rivers, lakes, wetlands, and 
groundwater systems. 

• Healthy Rivers/Wai Ora Proposed Waikato Regional Plan Change 1:38 Under this plan, 
the majority of pastoral, horticultural, and arable farming enterprises within the 
Waikato and Waipā catchments must provide a Farm Environment Plan (EFP) to the 
Waikato Regional Council and adhere to it by a given date (2022–2026, depending on 
the sub-catchment). Properties grazing cattle, horses, deer or pigs must also adhere 
to stock exclusion rules. All rural properties over 20 ha and all commercial vegetable 
production properties must also provide a nitrogen reference point (NRP – highest 
annual leaching loss in either the 2014/15 or 2015/16 financial year for the property).   

Method strength – Performance standards39 
• The common strengths of standards outlined above. 
• Performance standards provide more flexibility in how a standard can be achieved 

and are therefore likely to be more cost-effective than design standards for those 
affected by the standard.  

• These standards encourage innovation to meet the requirements of the standard.   

Method weakness – Performance standards  
• The common weaknesses of standards outlined above. 

4.2.4 Design standards 

Design standards are prescriptive, and may specify design requirements, such as materials 
to be used (e.g. standards that specify the amount of copper in a pipe), how a requirement 
is to be achieved (e.g. standards that specify type of technology to use or how it is 
operated), or how an item is to be fabricated, constructed or installed (e.g. building 
standards).  

The Land and Water Forum (LAWF 2012b, 2015) recommended using agricultural good 
management practices (GMPs) which are a type of design standard. In this context, GMPs 
are to be used to reduce contaminant losses to water. Recommendation 15 (LAWF 2012b) 
specified that GMPs be defined and adopted in all catchments with regional plans needing 
to incorporate and incentivise GMPs. Recommendation 16 (LAWF 2015) went further and 
stated that GMP is the minimum requirement for all industries and all councils should 
consider any national Industry Agreed Good Management Practices for water quality. 
                                                           
38 http://www.waikatoregion.govt.nz/assets/WRC/Council/Policy-and-Plans/HR/FAQS/5946-HRWO-Factsheets-
2018-Summary-of-rules-DR.pdf [accessed 8 October 2019]. 
39 Some of these policy strengths and weakness were adapted from UN ESCAP Virtual Conference 2003. 

http://www.waikatoregion.govt.nz/assets/WRC/Council/Policy-and-Plans/HR/FAQS/5946-HRWO-Factsheets-2018-Summary-of-rules-DR.pdf
http://www.waikatoregion.govt.nz/assets/WRC/Council/Policy-and-Plans/HR/FAQS/5946-HRWO-Factsheets-2018-Summary-of-rules-DR.pdf
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Regional councils, for example, could specify design standards through regulatory 
requirements in regional plans (e.g. all farming operations meet industry good practice) or 
require as part of farm planning requirements or in consent conditions if farming becomes 
a controlled activity. 

Applications – Design Standards 
• AS/NZS 1547:2012 On-site domestic wastewater management (New Zealand):40 This 

standard provides the performance objectives, requirements, and criteria to achieve 
sustainable and effective on-site domestic wastewater management, and to protect 
public health and the environment. It outlines the requirements (including system 
design) for treatment units and their land application systems and should be used in 
conjunction with any relevant regional and district plans, bylaws and regulations. 

• Flood and Water Management Act of 2010 (England and Wales): The UK government 
responded to the 2007 summer floods by passing this Act, which requires new 
development and redevelopment to have water drainage plans for surface runoff. 
Subsequent national standards issued in December 2011 established standards for 
design, maintenance and operation of Sustainable Urban Drainage Systems (SUDS).41  

• Best Available Technology (Maryland, USA): The American state of Maryland 
requirement requires all septic systems installed in the Chesapeake Bay and Atlantic 
Coastal Critical area to meet Best Available Technology for Removal of Nitrogen (BAT) 
requirements. These new systems will be subject to regular state inspections.42 
Conventional septic systems release 23.2 pounds (10.5kg) of nitrogen into the ground 
water each year, but BAT septic systems reduce the nitrogen lost by half.43 

Method strength – Design standards44 
• The common strengths of standards outlined above. 
• In general, design standards are easier to monitor and enforce than performance 

standards as they are based on the use of a certain technology or process. 
Certification standards often accompany design standards and are used to validate 
the implementation/application of the design standard.  

Method weakness – Design standard 
• The common weaknesses of standards outlined above. 
• Design standards may be considered inflexible and inefficient as they are uniformly 

applied to all firms and regions and, as a result, do not acknowledge firm variability 
making them less cost-effective.  

                                                           
40 https://www.standards.govt.nz/news/media-releases/2012/mar/on-site-domestic-wastewater-management-
revised-standard-published/ [accessed 20 November 2019]. 
41 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/82421/suds-consult-
annexa-national-standards-111221.pdf [accessed 13 October 2019]. 
42 https://mde.maryland.gov/programs/Marylander/Pages/BATsepticsreform.aspx [accessed 9 October 2019]. 
43 https://mde.maryland.gov/programs/Water/BayRestorationFund/OnsiteDisposalSystems/Pages/index.aspx 
[accessed 9 October 2019]. 
44 Some of these policy strengths and weakness were adapted from UN ESCAP Virtual Conference 2003. 

https://www.standards.govt.nz/news/media-releases/2012/mar/on-site-domestic-wastewater-management-revised-standard-published/
https://www.standards.govt.nz/news/media-releases/2012/mar/on-site-domestic-wastewater-management-revised-standard-published/
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/82421/suds-consult-annexa-national-standards-111221.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/82421/suds-consult-annexa-national-standards-111221.pdf
https://mde.maryland.gov/programs/Marylander/Pages/BATsepticsreform.aspx
https://mde.maryland.gov/programs/Water/BayRestorationFund/OnsiteDisposalSystems/Pages/index.aspx
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• To be effective, design standards need to be revised frequently in response to rapidly 
changing circumstances. In general, legislation does not keep up with the pace of 
change.  

• Design standards may not promote innovation as they specify the actions, processes, 
design or technologies that must be used.  

4.2.5 Environmental caps and limits 

Environmental caps and limits regulate the permitted or allowable level of environmental 
degradation. The allowable level of degradation or environmental threshold is established 
based on the point or range of conditions beyond which the environmental benefits 
derived from are judged unacceptable or insufficient (Haines-Young et al. 2008). The 
environmental thresholds that underpin a regulatory environmental cap or limit are often 
defined through a combination of scientific, social, cultural, and political inputs. 
Environmental caps and limits most commonly involve open-access resources such the 
amount of pollutant entering a waterway or atmosphere, or water extracted from surface 
or groundwater.  

For clarity, we use environmental caps (sometimes referred to as quotas) to refer to limits 
placed on the absolute level of emissions or discharge that may occur in a defined area 
(e.g. a cap on the amount of nutrients that can enter a waterbody), the maximum level of 
environmental degradation that can be caused by a collective activity or industry (e.g. a 
catch limit for commercial fisheries), or the loss of an ecosystem important for water 
quality (e.g., a cap on the amount of wetland loss). Most environmental caps are then 
implemented by allocating the cap between all sources contributing to the degradation 
(i.e. assigning a limit for each source; see Greenhalgh et al. (2015) and Daigneault et al. 
(2017) for a discussion on approaches to allocate environmental caps between agricultural 
sources, e.g. grandparenting, natural capital, sector averaging approaches). As specific 
technologies or practices are not prescribed, the regulated sources that fall under the cap 
generally have flexibility about how this cap is met. Caps are a requirement of the NPSFM 
to meet water quality objectives (MfE 2017). 

Environmental limits can be applied to individual sources and this report refers to these as 
individual source limits. Individual source limits are still performance-based in that they 
specify the level of emissions or discharge from a source, etc, and are frequently have an 
associated environmental cap. In some instances, environmental source limits can be 
applied where there is no overall environmental cap. Some regional council consents 
under the RMA do not have a corresponding environmental cap. However, if there is no 
environmental cap there is no guarantee that environmental thresholds will be met.  

Applications – Environmental caps and limits 
• Lake Taupō Catchment Nutrient Cap (Waikato, New Zealand):45 The Waikato Regional 

Council has implemented a cap in the Lake Taupō catchment that limits nitrogen 
discharges to the lake from farmland and urban areas in the catchment. The cap 

                                                           
45 https://www.waikatoregion.govt.nz/Council/Policy-and-plans/Rules-and-regulation/Protecting-Lake-Taupo/ 
[accessed 13 October 2019]. 

https://www.waikatoregion.govt.nz/Council/Policy-and-plans/Rules-and-regulation/Protecting-Lake-Taupo/
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represents a 20% nitrogen reduction goal that is needed to restore lake water quality. 
A public fund administered by the Lake Taupō Protection trust has been established 
to help achieve the required reduction in nitrogen. Under the nitrogen cap, all 
landowners in the catchment must determine whether they comply with the new 
permitted activity rules in the Waikato Regional Plan, or whether they need to apply 
for resource consent for their land-use activities. Resource consents place a nitrogen 
discharge allowance on individual farms (i.e. a limit). In the Lake Taupō catchment, the 
cap has been coupled with trading (an economic instrument, see Section 4.3.5) to 
reduce the cost to those affected while meeting the new regulatory requirements. 

• Healthy Rivers/Wai Ora Proposed Waikato Regional Plan Change 1 (Waikato, New 
Zealand):46 This plan requires a 10% reduction in nitrogen discharges from across the 
commercial vegetable production sector by 2026 in the Waikato and Waipa 
catchments.  

• Chesapeake Bay Total Maximum Daily Load (TMDL) (USA):47 The Chesapeake Bay 
TMDL encompasses a 64,000-square-mile (~166,000 km2) catchment. The TMDL 
identifies the necessary pollution reductions from major sources of nitrogen, 
phosphorus and sediment across the Bay jurisdictions and sets pollution limits 
necessary to meet water quality standards. Bay jurisdictions include Delaware, 
Maryland, New York, Pennsylvania, Virginia, West Virginia, and the District of 
Columbia. Specifically, the TMDL set catchment limits of 185.9 million pounds (~84 
million kg) of nitrogen, 12.5 million pounds of phosphorus (~5.7 million kg) and 6.45 
billion pounds (~2.9 billion kg) of sediment per year. This equates to a 25 percent 
reduction in nitrogen, 24 percent reduction in phosphorus and 20 percent reduction 
in sediment. 

Method strength – Environmental caps and limits 

General  

• Caps and limits are performance-based so provide flexibility in how the cap is 
achieved, theoretically making it a less costly method and more attractive to affected 
parties compared with other regulatory approaches.  

• Encourages new ‘best practices’ and innovation. 

Environmental caps  

• Environmental caps are one of the most effective ways of placing absolute limits on 
the level of environmental degradation that society deems acceptable. 

  

                                                           
46 http://www.waikatoregion.govt.nz/assets/WRC/Council/Policy-and-Plans/HR/FAQS/5946-HRWO-Factsheets-
2018-Summary-of-rules-DR.pdf [accessed 8 October 2019]. 
47 https://www.epa.gov/chesapeake-bay-tmdl/chesapeake-bay-tmdl-fact-sheet [accessed 20 November 2019]. 

http://www.waikatoregion.govt.nz/assets/WRC/Council/Policy-and-Plans/HR/FAQS/5946-HRWO-Factsheets-2018-Summary-of-rules-DR.pdf
http://www.waikatoregion.govt.nz/assets/WRC/Council/Policy-and-Plans/HR/FAQS/5946-HRWO-Factsheets-2018-Summary-of-rules-DR.pdf
https://www.epa.gov/chesapeake-bay-tmdl/chesapeake-bay-tmdl-fact-sheet
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Method weakness – Environmental caps and limits 

General  

• Enforcement of a cap or a limit can be difficult, especially where multiple sources and 
sectors are involved. One major challenge is measuring and enforcing limits on 
nonpoint or diffuse sources of degradation, e.g. sources of land-based pollution.  

• Setting the cap or limit at an appropriate level can be difficult from both a scientific 
and political standpoint. Generally, the level of the cap called for through scientific 
analysis and the level of cap that is acceptable politically are different. Uncertainty 
about the actual impact of actions on freshwater systems may further confound the 
process of identifying the environmental limit and setting the cap.  

• An environmental cap or limit may restrict economic growth (often restricting 
increases in production). Coupling a cap with market-based trading or an offset 
mechanism (see Section 4.3.5) may provide some increase in production but it will still 
be less than if there was no cap.  

• An environmental cap or limit may require new infrastructure and resources to 
implement and manage the cap successfully.  

• Environmental caps or limits may require additional legislation if there are no existing 
legal means to set an effective cap or limit.  

Environmental cap  

• Allocating a cap between sources can be difficult and contentious. A cap places a 
restriction on relevant sources, and all methods to allocate a cap between sources will 
disadvantage some sources and give advantage to others, making allocation a 
challenging process.  

Individual source limit  

• As source limits are not set relative to an environmental cap there is no guarantee 
that, in aggregate, these individual source limits will ensure the environmental 
threshold for the resource in question is not exceeded. 

4.3 Economic instruments 

Economic instruments supplement or substitute for stand-alone regulatory approaches, 
providing entities with incentives (usually financial) to change their behaviour and thereby 
reduce their impact on the environment. ‘Economic instruments do not tell polluters what 
to do; rather, polluters find it expensive to continue in their old ways. Individuals and firms 
can use their superior knowledge of their own activities to choose the best way of meeting 
environmental standards’ (Bedar 2006). We outline two categories of economic 
instruments: price-based and market-based (or rights-based) instruments (Figure 1).48 
While both categories involve changing price, the way price is being influenced is what 

                                                           
48 The literature is quite varied in how economic instruments are categorized, with no clear preference or 
agreed practice for categorization. 
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defines each category. Price-based instruments directly change price, while market-based 
instruments indirectly influence price through markets. In this report the alternative 
livelihoods are not discussed. Economic instruments align with the financial policy class in 
the policy toolbox (Moran 2019). 

 

Figure 1. Different types of methods classified as economic instruments. 

4.3.1 Price-based mechanisms 

Price-based instruments rely on explicit price signals to motivate changes in behaviour. 
There are two common types of price-based instruments – taxes that place a penalty on 
those who degrade water quality and subsidies that provide rewards to reduce negative 
impacts on water quality (Greenhalgh & Faeth 2001). Some forms of taxes and subsidies 
are outlined below. 

Taxes, fees, and levies 

Many forms of taxation, fees, and levies can be used to mitigate the negative impacts of 
policies and decisions, and the terminology used to describe these is sometimes used 
interchangeably. We use ‘taxes’ to describe mandatory or compulsory financial charges 
imposed on individuals and businesses by government, ‘fees’ are imposed by 
governmental or non-governmental bodies and are paid for specific goods or services 
provided by that body (e.g. entrance to a sanctuary or national park), and ‘levies’ are 
imposed predominantly by non-governmental bodies such as industry bodies for services 
provided by that body. Some examples of different forms of taxes, fees, and levies include 
polluter pays, externality or Pigovian taxes, input taxes, land-use taxes, environmental 
tax/fee with revenue recycling, and levies. These are described in more detail below. There 
are several strengths and weaknesses that are common to all forms of taxes/levies and 
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these are outlined first. The additional strengths and weaknesses specific to different 
forms of taxes/levies are then outlined in the relevant sections. 

Method strength – Common to all taxes/levies 
• Depending on the method of implementation, taxes and levies can be difficult to 

evade, as they are mandatory or compulsory payments. For example, a polluter-pays 
tax on fuel added at the petrol pump or to vehicle registration cannot be avoided. 

• When applied to few sources (e.g. the Swedish fertilizer tax, which is imposed on a 
limited number of manufacturers and importers), these instruments can be 
straightforward to administer. Taxes and fees generate revenue for the government or 
non-government body rather than imposing an additional cost on the administering 
agency/ies. 

Method weakness – Common to all taxes/levies 
• Placing taxes, fees and levies on individuals or individual businesses may decrease 

pollution or environmental impact at a micro-scale; however, aggregate pollution 
levels may increase due to new entrants or new individuals creating additional 
environmental impacts (especially if the externalities far exceed any costs through 
internalised taxes, fees or levies). 

• A tax that is not targeted or structured to encourage the reduction of environmental 
impacts will have little effect on changing undesirable behaviours. 

• It is challenging to identify the appropriate price or tax level to induce behaviour 
change. 

• Taxes that could negatively affect public perception of the initiative can be considered 
coercive. 

• The cost of imposing taxes, fees or levies based on the degradation of water quality 
can be higher where it is time consuming and costly to quantify the impacts of 
actions, and/or to administer the process. 

• Taxes and levies are an additional cost to the production system which may negatively 
affect the international competitiveness of New Zealand producers. 

Polluter pays tax, Pigovian/externality taxes 

Polluter pays, externality or Pigovian tax is a financial penalty placed on activities that 
create a negative externality or environmental impact. In theory this internalises the 
externality. Sometimes they may also give a financial reward such as a tax rebate to 
ecologically sustainable activities. For example, Denmark’s wastewater tax on point sources 
(industry and wastewater treatment plants) imposes a tax on every unit of nitrogen, 
phosphorous, and biological oxygen demand (BOD) discharged in wastewater (EcoTech 
2001). Regional Council rates (or a portion of the rates) could take this form or fees and 
charges set under the Annual or Long-Term Plan. 
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Applications – polluter pays tax, Pigovian/externality taxes 
• Waste disposal levy (New Zealand):49,50 This $10/tonne of waste tax has been imposed 

to shift the cost of waste disposal to a user-pays system under the Waste 
Minimisation Act 2008. This is not related to directly freshwater but provides an 
example of how this method can be applied. Effectiveness of the levy was assessed in 
2011, 2014 and 2017.51 In 2017, based on collected data, it was noted the levy was 
only being applied to an estimated 30% of all waste disposed to land meaning that 
the incentive effect of the levy is limited. 

Method strength – polluter pays tax, Pigovian/externality tax 
• The common strengths of taxes/levies outlined above. 
• Encourages the efficient use of resources and/or the use of less polluting technologies 

through a continuing incentive (Meister 1990). 
• Tax is more targeted than ‘blunter’, more widely imposed tax instruments. The 

polluter-pays tax specifically targets those organisations that create negative 
environmental impacts. 

Method weakness – polluter pays tax, Pigovian/externality taxes 
• The common weaknesses of taxes/levies outlined above. 
• The administrative burden of recouping the tax revenue can be challenging as it must 

be coupled with monitoring or estimating the level of water quality degradation 
caused by an individual or business. This can be especially challenging where the 
impacts are diffuse. 

Input taxes 

Input taxes place a tax on those technologies, products or inputs with negative 
environmental impacts. This creates a price signal aimed to reduce demand for the taxed 
good. The effectiveness of this kind of tax is dependent on the elasticity of demand and 
availability of substitutes. For example, Sweden’s fertiliser tax is levied on the fertiliser 
manufacturers or importers. This cost of the tax is then passed onto farmers and foresters 
through fertiliser prices (it is estimated that the tax comprises approximately 20% of the 
price of fertiliser), the result being a reduction in their use of fertiliser, thereby reducing 
their environmental impact (UCD Dublin 2008). Regional councils could place this tax on 
processes/retailers (e.g. Auckland regional fuel tax) or through fees and charges set under 
the Annual or Long-Term Plan. 

                                                           
49 https://www.mfe.govt.nz/waste/waste-guidance-and-technical-information/waste-disposal-levy/about-levy 
[accessed 13 October 2019]. 
50 https://www.mfe.govt.nz/more/funding/waste-minimisation-fund/about-waste-minimisation-fund [accessed 
13 October 2019]. 
51 https://www.mfe.govt.nz/waste/waste-guidance-and-technical-information/waste-disposal-levy/reviewing-
levy [accessed 20 November 2019]. 

https://www.mfe.govt.nz/waste/waste-guidance-and-technical-information/waste-disposal-levy/about-levy
https://www.mfe.govt.nz/more/funding/waste-minimisation-fund/about-waste-minimisation-fund
https://www.mfe.govt.nz/waste/waste-guidance-and-technical-information/waste-disposal-levy/reviewing-levy
https://www.mfe.govt.nz/waste/waste-guidance-and-technical-information/waste-disposal-levy/reviewing-levy
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Applications – Input tax 
• Auckland regional fuel tax (Auckland, New Zealand):52 This tax places a 10 cents/litre 

tax on all petrol and diesel sold within the Auckland region for 10 years. The NZ 
Transport Agency is responsible for implementing the tax including the collection of 
the tax from fuel companies, monitoring and enforcement, the payment of rebates for 
exempt use. The tax provides a funding tool for regional councils to raise revenue to 
fund transport projects that would otherwise be delayed or not funded. 

• Fertiliser Tax (Sweden): From 1984 to 2009, Sweden implemented a tax on mineral 
fertilisers. The programme was stopped due to the 2009 financial crisis but had 
significant impacts during its 25-year span. Initially, the taxed nitrogen and 
phosphorus, but the phosphorus tax was dropped in favour of a tax on cadmium. 
Nitrogen was taxed at SEK 1.80 (EUR 0.18) per kg N and SEK 30 (EUR 3) per g of 
cadmium, which is present in phosphorus. The tax aimed at reducing N into the Baltic 
Sea by stopping farmers from adding additional fertiliser to land as an ‘insurance’. A 
reintroduction of the tax would lead to an annual reduction in nitrogen leaching of 
10,042 tonnes or roughly 6% (Andersen 2016).  

Method strength and weakness – Input tax 
• The strength and weakness of input taxes are the same as the commons strengths 

and weaknesses of taxes/levies outlined at the beginning of the section. 

Land-use taxes 

Land-use tax taxes the intensity of land use rather than the capital value of land. This 
moves away from taxing people on the value they add to an economy towards taxing 
them on the value they subtract from it (Stephens et al. 2016). Regional Council rates (or a 
portion of the rates) could take this form. 

Applications – Land-use tax 
• There are no know examples of this type of tax having been implemented. However, it 

has been proposed to the New Zealand Tax Working Group during the last two review 
processes. 

Method strength – Land-use tax 
• The common strengths of taxes/levies outlined above. 
• Applies to domestic investments as well as foreign-owned investments that might 

otherwise be exempt from some taxes, likely generating more revenue. 
• Provides an incentive to shift the emphasis from increasing or intensifying production 

that may negatively affect water quality, to less intensive production models that are 
more likely to maintain ecosystem health. The tax rate would need to be higher than 

                                                           
52 https://www.transport.govt.nz/land/regional-fuel-tax/ [accessed 24 October 2019]. 

https://www.transport.govt.nz/land/regional-fuel-tax/
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the additional profit derived from intensified production (or negative impacts of 
intensified production). 

Method weakness – Land-use tax 
• The common weaknesses of taxes/levies outlined above. 
• A tax on land can discriminate against those who are land rich but income poor (e.g. 

retirees who are using land as capital to finance their retirement). 
• Where land is rented or leased there can be implications for existing long-term 

contractual agreements should such a tax be implemented, and the tax would need to 
be levied on those who are making the land-management decisions or allow 
appropriate signals to be sent to those who manage the land, e.g. leaser could charge 
lease structure to cover the tax. 

Environmental tax/fee with revenue recycling 

Dedicated environmental tax or fee with revenue recycling are taxes and fees imposed 
directly on a sector or population where the revenue collected is used to fund activities or 
technologies that reduce environmental impacts (i.e. recycles the revenue). For example, in 
Maryland (US) an annual fee commonly called the ‘flush tax’ is levied on every household 
and business in the state through their water and sewer bill. The revenues from this tax are 
used to upgrade wastewater treatment plants with nutrient removal technologies and to 
add nitrogen-removing capability to septic systems. Regional Council targeted rates are 
another example and the revenue could be recycled through a subsidy/grant programme 
that targets environmental improvement activities (e.g. restoration planting). 

Applications – Environmental tax/fee with revenue recycling 
• Targeted rate for water quality (Auckland, New Zealand):53 This targeted rate is 

included in the property rates bill paid by Auckland region residents. The water quality 
targeted rate is used to fund stormwater and waterway projects. These projects aim to 
manage stormwater flow, minimise flood risks, reduce pollution, prevent 
contamination in our waterways and improve water quality. Auckland Council’s 10-
year budget (2018–2028) anticipates $452 million will come through the water quality 
targeted rate. Of this, 1% will be invested in safe networks, 2% in septic tanks and 
onsite wastewater, 5% in stream restoration, 12% in contaminant reduction, and 80% 
in Western Isthmus water quality improvement.54 

• Stormwater Fees (USA): Stormwater fees are assessed throughout the USA at either a 
local or state level. The fees help municipalities meet their obligations under the Clean 
Water Act to manage storm water runoff. As of 2018, 1,681 stormwater fee 
programmes existed in the USA, mostly run at the city or county level. Fees are either 
flat or variable but typically are directly tied to programmes that benefit stormwater 

                                                           
53 https://www.aucklandcouncil.govt.nz/environment/stormwater/Pages/stormwater-and-waterway-
projects.aspx [accessed 11 October 2019]. 
54 https://www.aucklandcouncil.govt.nz/about-auckland-council/performance-
transparency/rfidocsaugust2019/snapshots-water-quality-natural-environment-targeted-rates.pdf [accessed 
11 October 2019]. 

https://www.aucklandcouncil.govt.nz/environment/stormwater/Pages/stormwater-and-waterway-projects.aspx
https://www.aucklandcouncil.govt.nz/environment/stormwater/Pages/stormwater-and-waterway-projects.aspx
https://www.aucklandcouncil.govt.nz/about-auckland-council/performance-transparency/rfidocsaugust2019/snapshots-water-quality-natural-environment-targeted-rates.pdf
https://www.aucklandcouncil.govt.nz/about-auckland-council/performance-transparency/rfidocsaugust2019/snapshots-water-quality-natural-environment-targeted-rates.pdf
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infrastructure or maintenance (Zhao et al. 2019). The fees are calculated for each 
household, generally as part of their water bill. These fees aim to motivate better 
stormwater management, with the generated revenue used to provide technical 
assistance, educational programmes, and upgrade storm water infrastructure (US EPA 
New England 2009). 

• Bay Restoration Fund (Maryland, USA): originally enacted in 2004, the fund was 
formed to reduce the amount of nutrients entering the Chesapeake Bay from 
wastewater treatment plants. The aim of the fund is outfitting the states wastewater 
treatment plants with enhanced nutrient removal technology that will help reduce 
nitrogen to 3 mg/l and phosphorus to 0.3 mg/l. As of 2012, households and 
businesses are charged $5 per month, which brings in an estimated $100 million per 
year.55 

Method strength – Environmental tax/fee with revenue recycling 
• The common strengths of taxes/levies outlined above. 
• Reduces the tax burden elsewhere in society, depending on how revenue recycling is 

implemented. 
• Likely meets less public resistance to the imposition of a new tax if the spending goals 

for the recycled revenue are identified and transparent (Le Grand 2003). 

Method weakness – Environmental tax/fee with revenue recycling 
• The common weaknesses of taxes/levies outlined above. 
• It is not always clear what level of tax will generate sufficient revenue to mitigate the 

negative externality. 
• There is a danger that the funds generated by environmental taxes or fees are 

directed elsewhere rather than to the original purpose of environmental 
improvements, especially at times of fiscal stress. 

Levies 

Levies are commonly used by organisations (often agricultural industry associations or 
companies) to impose a payment on their producers or members. For example, an 
industry body identifies the need for a levy or charge to respond to a problem or 
opportunity requiring collective industry funding. Levies are generally levied on a per unit 
output basis (e.g. New Zealand Pork56 has a levy on each slaughtered pig that is used to 
fund activities of the Association and DairyNZ57 imposes a per kg of milk solids levy which, 
in turn, funds the industry Association’s activities, including environmental outreach and 
education, and research). Levies can also be used by governments. For example, a 10c/litre 
water bottling levy has been proposed by the Labour and Greens parties (Newsroom 2018; 

                                                           
55 https://mde.state.md.us/programs/Water/BayRestorationFund/Pages/index.aspx [accessed 9 October 2019]. 
56 https://www.nzpork.co.nz/about/ [accessed 14 October 2019]. 
57 https://www.dairynz.co.nz/about-us/how-we-operate/industry-good-and-the-levy/ [accessed 14 October 
2019]. 

https://mde.state.md.us/programs/Water/BayRestorationFund/Pages/index.aspx
https://www.nzpork.co.nz/about/
https://www.dairynz.co.nz/about-us/how-we-operate/industry-good-and-the-levy/
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Dreaver 2019). The proposed Queenstown visitor levy by the Queenstown Lakes District is 
another example (Jamieson 2019). 

 

Applications – Levies 
• Dairy Produce Levy, Dairy Australia (Australia):58 Since 1958, Australia has put a levy 

on all milk products. The current levy stands at 2.9263 cents per kilogram of milk fat 
and 7.1299 cents per kilogram of milk protein (DAF 2019). A producer, a person who 
produces dairy produce or is a manufacturer of dairy produce is liable to pay the dairy 
produce levy. The revenue generated from the levy is invested into a range of 
different directions including managing natural resources, better farm decisions, 
improving feedbase, among other things. 

• Plant Product Residue Monitoring (Australia):59 Grain farmers in Australia face a 
0.015% levy on the farm-gate value of their product. The levy goes towards funding a 
monitoring programme to ensure compliance with residue limits. The programme 
tests insecticides, fungicides, herbicides, organochlories, phosphine, and trace metals 
(cadmium, lead, mercury, copper, and arsenic).  

Method strength and weakness – Levies 
• The strength and weakness of levies are the same as the common strengths and 

weaknesses of taxes/levies outlined at the beginning of the section. 

Subsidies 

Subsidies are payments to individuals or businesses that provide a financial incentive to 
change behaviour or adopt practices and technologies to reduce environmental impacts. 
Most often payments come from governments but in some instances these payments may 
come from private organisations as with Payment for Ecosystem Services programmes run 
by non-profit organisations or industry bodies. Payments can be made for a change in 
practice, adoption of technology or reduction in contaminant losses. Subsidies can provide 
benefits for multiple contaminants with a single payment. For example, in paying 
agricultural landholders not to clear native forest, a reduction in several contaminants may 
result, and these multiple impacts can be accounted for or incorporated into the size of 
the subsidy payment.  

There are several types of subsidies, including direct payments and payments for 
ecosystem services, incentive payments and cost-share payments. These are described in 
more detail below. Subsidies via additional funding support were also a recommendation 
of the Land and Water Forum (2015; recommendation 59) to assist communities with 
managing catchments with legacy effects (e.g. such as an environmental clean-up fund). 

                                                           
58 https://www.agriculture.gov.au/ag-farm-food/levies/rates/dairy#do-i-need-to-lodge-a-return-and-make-a-
payment [accessed 20 November 2019]. 
59 http://www.agriculture.gov.au/ag-farm-food/food/nrs/plant-product-testing [accessed 13 October 2019]. 

https://www.agriculture.gov.au/ag-farm-food/levies/rates/dairy#do-i-need-to-lodge-a-return-and-make-a-payment
https://www.agriculture.gov.au/ag-farm-food/levies/rates/dairy#do-i-need-to-lodge-a-return-and-make-a-payment
http://www.agriculture.gov.au/ag-farm-food/food/nrs/plant-product-testing
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Many regional councils already use subsidies in different forms. For example, cost-sharing 
fencing for riparian plantings. Any funding for restoration or clean-up is a form of subsidy.     

There are several strengths and weaknesses that are common to all subsidies and these 
are outlined below. The additional strengths and weaknesses specific to different types of 
subsidies are outlined in the relevant sections. 

Method strength – Common to add subsidies 
• Voluntary incentives are more palatable with individuals and businesses than non-

voluntary options. 
• Provides a lower risk cost option for individuals and businesses to install or implement 

practices or technology that reduce ecosystem degradation or improve water quality, 
as it provides for all, or for a portion, of the cost of making that change. 

• Provides a contractual agreement for an individual or business to undertake specified 
actions to improve environmental performance that provide a greater guarantee of 
the specified action(s) being undertaken. 

• Provides external funding for high-cost projects that local government or individuals 
alone may not be able to fund fully. 

• When payments are tied to performance (i.e. actual change in water quality) rather 
than a practice or technology, there are direct incentives to choose practices and 
technologies that are most suited to the individual or business (i.e. increased 
flexibility) and maximise improvements in freshwater systems (i.e. increased 
effectiveness). 

• May incentivise choosing a more effective option where that option may not be the 
most cost-effective. 

Method weakness – Common to all subsidies 
• May be ineffective in cases where changing practices or technology to improve 

environmental performance may require more than a financial benefit to induce 
behaviour changes by individuals or businesses (i.e. social or cultural barriers to 
change may exist), or a higher payment than that being offered to make the required 
changes. 

• Must be carefully managed to make sure they are not supporting activities that would 
have occurred in the absence of a subsidy. 

• Programme administration can be costly, especially where a programme requires 
visits by technical staff before funds are awarded. Programme delivery will require 
sufficient funds and personnel to avoid bottlenecks and ensure the successful delivery 
of the programme. 

• Subsidies may failure to maximize environmental improvements if the subsidy does 
not target the implementation or installation of the most cost-effective 
practices/technologies (Feather & Cooper 1995). 

• Requirement for an external source of funds from a government agency or similar 
organization, such as a regional council, to make payments. 

• Insufficient size of the external source of funds to achieve the desired amount of 
environmental improvement. 
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• Depending on how subsidies are implemented there may be insufficient flexibility for 
the most appropriate practices/technologies to be implemented for a given situation. 
Consequently, the subsidies may not necessarily target the areas or actions where the 
greatest improvement in water quality can be achieved for the lowest cost. 

• Effectiveness will depend on how many sources participate and for what actions the 
funding is used. Low adoption may mean that few improvements are achieved. 

Direct payments and payments for ecosystem services (PES) 

Direct payments or PES are direct, contractual, and conditional payments to individuals or 
businesses in return for changing practices or technologies that improve water quality 
(Wunder 2005; Wertz-Kanounnikoff 2006); see Box 1. For example, the US Conservation 
Reserve Programme and Wetlands Reserve Programme pay farmers a per hectare rental 
rate to retire marginal land from active agricultural production or to protect, restore, and 
enhance wetlands. Direct payments can also relate to maintaining or enhancing food-
provisioning services such as those in the Commodity Title of the US Farm Bill. 

Box 1. Payments for Ecosystem Services (PES)  

PES has tended to become an umbrella term for all the economic instruments that are 
used to reward environmental conservation (or conservation of ecosystem services; 
Smith et al. 2013). PESs are often defined as are payments to resource owners/managers 
who have agreed to take certain actions to manage their land or catchments to provide 
an ecological or ecosystem benefits. The range of instruments that are frequently called 
PES include auctions, environmental markets, and subsidies or subsidy-like mechanisms. 
A large majority of initiatives described as PES tend to fall into the subsidy or subsidy-
like category. Some more well-known examples are the New York City drinking water 
scheme (Kenny 2006), Vittel’s water payments (Perrot-Mâitre 2006), and Natural 
England’s Countryside Environmental Stewardship programme (formally the 
Environmental Stewardship programme; Natural England 2017).   

Applications – Direct payments and PES 
• Vittel – Private payments (France): Starting in the 1980s, Vittel mineral waters, a 

subsidiary of Nestlé Waters, noticed that the quality of their prized mineral water was 
dropping so low due to nitrates from local agriculture that the company was 
considering closing if nothing was done. In order to avoid any revenue losses for 
farmers due to production loss, Vittel met with the local public sector to create a PES 
scheme. Dairy farmers were asked to shift from extensive grazing towards hay based 
dairy farming with little pesticides or chemicals in return for €150,000 plus an 
additional €200 per hectare for 5 years. (Perrot-Maître 2006). 

• Natura – Non-government organisation payments (Bolivia):60 Starting in 2003, 
Fundación Natura Bolivia (Natura) created a PES scheme that paid farmers in 
upstream forests in order to improve water quality in the valley of Los Negra, Bolivia. 

                                                           
60 https://www.espa.ac.uk/projects/ne-l001470-1 
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Farmer were given honeybees and hive equipment in return for stopping slash and 
burn agriculture. The programme started with 465 ha under protection and now has 
35,000 ha of preserved forest and 30,000 downstream users compensate 1,140 
upstream families. Some of the key findings from the programme (Bottazzi et al. 2018) 
include:   
• Water quantity: A forested hectare in Bolivia’s Santa Cruz valley helps recover 

1,500 m3 of water to the aquifer per year vs. a similar hectare that has been 
deforested. 

• Water quality: Forest conservation and cattle exclusion significantly reduce the 
levels of faecal coliforms in streams, but such activities must be undertaken over 
large areas if they are to improve human health. 

• Socioeconomics: People who sign up to join the studied incentive-based 
conservation scheme have higher levels of trust and are more involved in their 
communities than people who did not sign up. 

• Conservation Reserve Program (USA):61 The Conservation Reserve Program pays 
farmers a yearly rental rate to retire environmentally sensate land from production 
and replant the land. The programme targets land that is critical to improving water 
quality, preventing soil erosion or reducing habitat loss. Contracts range between 10 
and 15 years, with the current amount of land allowed into the programme capped at 
9.8 million ha. Research from the Indian Creek watershed in Iowa shows that the 
benefits to flood mitigation, water quality and air quality are greater than the cost of 
the land rentals (Johnson et al. 2016). 

• Regional Conservation Partnership Program (USA):62,63 Enacted as part of the 2014 
Farm Bill, The US Department of Agriculture’s Regional Conservation Partnership 
Program (RCPP) is a watershed scale programme focused on conservation, protection, 
restoration and sustainability. Programme funds, $300 million each year, are not 
directly administering to individual farmers or ranchers, instead they are allocated to 
partner organizations who represent the entire watershed. This method of resource 
allocation focuses on the broader community rather than individuals and creates 
public-private partnerships. Partner organizations need to be able to match part of 
the funding, often through in-kind services. Funds can then be used by the partner 
organizations directly on construction costs or can be used for technical assistance, 
design or resource monitoring. The funding priorities are split 50-50 between critical 
conservation areas and state administered projects, which are more general. 

Method strength – Direct payments and PES 
• The common strengths of subsidies outlined above. 
• May be politically attractive as private funds may be used to complement public 

funding to achieve greater ecosystem outcomes. 

                                                           
61 https://www.fsa.usda.gov/programs-and-services/conservation-programs/conservation-reserve-program/ 
[accessed 8 October 2019]. 
62 https://sustainableagriculture.net/publications/grassrootsguide/conservation-environment/cooperative-
conservation-partnership-initiative/ [accessed 8 October 2019]. 
63 https://www.nature.org/en-us/what-we-do/our-priorities/protect-water-and-land/land-and-water-
stories/regional-conservation-partnership-program/ [accessed 8 October 2019]. 

https://www.fsa.usda.gov/programs-and-services/conservation-programs/conservation-reserve-program/
https://sustainableagriculture.net/publications/grassrootsguide/conservation-environment/cooperative-conservation-partnership-initiative/
https://sustainableagriculture.net/publications/grassrootsguide/conservation-environment/cooperative-conservation-partnership-initiative/
https://www.nature.org/en-us/what-we-do/our-priorities/protect-water-and-land/land-and-water-stories/regional-conservation-partnership-program/
https://www.nature.org/en-us/what-we-do/our-priorities/protect-water-and-land/land-and-water-stories/regional-conservation-partnership-program/
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• Provide a direct incentive for environmental actions. 
• Provide non-environmental benefits in addition to environmental benefits, e.g. they 

may offer financial security for otherwise impoverished landowners. 
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Method weakness – Direct payments and PES 
• The common weaknesses of subsidies outlined above. 
• The voluntary nature of these programmes may mean there are insufficient incentives 

to achieve widespread adoption. 
• These programmes can be high risk to the private investor where they are relying on 

the resulting improvement in water quality to reduce their current or future costs of 
operation (e.g. clean water for drinking water plant). The risk comes from insufficient 
adoption by relevant individuals or businesses to achieve the needed improvement in 
water quality. 

Incentive payments 

Incentive payments are direct compensation for additional actions, practices or 
technologies beyond business as usual to motivate individuals or businesses to achieve 
improvements in water quality. For example, the State of Maryland Cover Crop 
Programme pays farmers a base payment to plant a cover crop to reduce nutrient and soil 
loss from arable land as well as additional payments to promote the use of specific 
planting practices to achieve greater environmental gain and to target farms with higher 
nutrient and sediment losses. The US Conservation Stewardship Payment pays farmers for 
additional conservation activities and for improving, maintaining, and managing existing 
conservation activities. 

Applications – Incentive payments 
• Environmental Stewardship Programme (United Kingdom):64,65 Launched in 2005, the 

Environmental Stewardship Programme financially incentivizes farmers to improve 
water quality, reduce erosion, increase biodiversity, maintain landscape character, and 
protect historical artefacts. Farmers in the scheme gain points by implementing 
environmentally focused management practices. The Entry-Level Stewardship tier 
requires an average of 30 points/ha in order to receive a flat payment of £30/ha for 5 
years. A similar tier is available for organic farmers and offers greater benefits. The 
Higher Level Stewardship tier is a more targeted fund not available to every farm. It 
focuses on large-scale environmental or historical renovation and provides varying 
amounts of funding. One way to achieve these points is by switching parts of land 
into native sown flowers. This switch has led to an increase in forage materials for 
bumblebees in test farms (Carvell et al. 2015). 

• Agricultural Environmental Management (New York, USA):66,67 New York’s Agricultural 
Environmental Management (AEM) uses a five-tier approach to incentivize farmers to 
adopt common-sense, cost-effective and science back management plans. Farmers 
receive assistance as they move through the five tiers. The first tier is a short survey 

                                                           
64 https://web.archive.org/web/20060404185129/http://www.defra.gov.uk/erdp/schemes/es/default.htm 
[accessed 8 October 2019]. 
65 https://www.gov.uk/government/collections/environmental-stewardship-guidance-and-forms-for-existing-
agreement-holders [accessed 8 October 2019]. 
66 https://www.nys-soilandwater.org/aem/forms/2017-annual-report.pdf [accessed 8 October 2019]. 
67 https://www.nys-soilandwater.org/aem/AEM_Brochure.pdf [accessed 8 October 2019]. 

https://www.gov.uk/government/collections/environmental-stewardship-guidance-and-forms-for-existing-agreement-holders
https://www.gov.uk/government/collections/environmental-stewardship-guidance-and-forms-for-existing-agreement-holders
https://www.nys-soilandwater.org/aem/forms/2017-annual-report.pdf
https://www.nys-soilandwater.org/aem/AEM_Brochure.pdf
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about their current farm activities. The second tier is a set of worksheets that help 
farmers better understand environmental best management approaches. In tier three, 
local AEM partners asset farmers in turning the work they have done in the first two 
tiers into farm plans. In the fourth tier, the AEM partners help farm with either 
technical, education and/or funding resources to implement their farm plan. The final 
tier is an evaluation of the process and an assessment of future farm needs.  In the 
2016/2017 financial year, the AEM programme spent $2.39 million on helping farmers 
create and implement their plans. 

Method strength and weakness – Incentive payments 

The strength and weakness of incentive payments are the same as the common strengths 
and weaknesses of subsidies outlined at the beginning of the section. 

Cost-share subsidies 

Cost-share payments are a type of subsidy that covers a portion of the start-up and/or 
installation costs of implementing actions that reduce the degradation of or improve 
water quality (Greenhalgh 2009). Cost share is often used to encourage individual sources 
of ecosystem harm to adopt practices requiring initial capital investments (Feather & 
Cooper 1995). With cost share, the cost of implementing a management practice or 
technology is shared between the source (e.g. landowner) and another organisation 
(typically government). For example, the US Environmental Quality Incentives Programme 
(EQIP) pays farmers a portion of the cost of implementing improved environmental 
practices or technologies. In New Zealand, cost-share subsidies are the most widespread 
form of subsidy related to water quality improvement. These subsidies are generally 
administered by regional councils, even if the funding comes from central government. 
Fencing riparian areas is one of the more common activities across New Zealand that is 
eligible for cost-share funding. 

Applications – Cost-share subsidies 
• Environmental Enhancement Fund (Southland, New Zealand):68 The Environmental 

Enhancement Fund was set up in 2011 to assist landowners and community groups in 
protecting and enhancing indigenous biodiversity on private and community owned 
land in Southland. It funds activities such as fencing, pest animal and plant control, 
and native restoration planting. The grant contributes up to 50% of project costs. 

• Lake Taupō Protection Fund and Rotorua Te Arawa Lakes Programme (New 
Zealand):69,70 The Lake Taupō Protection Fund and central government funds for 
capital projects to improve water quality in the Rotorua lakes are essentially cost-
share programmes between central government and local authorities. The central 
government has provided funding for actions to reduce nutrient losses in these 

                                                           
68 https://www.es.govt.nz/about-us/public-notices?item=id:26gjrpyih17q9skpiy9h [accessed 22 October 2019]. 
69 http://www.protectinglaketaupo.nz/the-trust/ [accessed 20 November 2019]. 
70 https://www.mfe.govt.nz/fresh-water/clean-projects/rotorua-te-arawa-lakes [accesses 20 November 2019]. 

https://www.es.govt.nz/about-us/public-notices?item=id:26gjrpyih17q9skpiy9h
http://www.protectinglaketaupo.nz/the-trust/
https://www.mfe.govt.nz/fresh-water/clean-projects/rotorua-te-arawa-lakes
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catchments as long as the funds are matched by the respective regional and district 
councils. These funds are targeted at permanent reductions in nutrient levels for Lake 
Taupō (and to date this has precluded the funds being used for on-farm changes in 
management practices). This facilitated the Lake Taupō Protection Trust to meet their 
nitrogen reduction target in 2015 (3 years early).71 For Lake Rotorua the funds have 
largely been used for structural projects to reduce in-lake nutrients for Rotorua such 
as sewage reticulation of lake-side communities, phosphorus locking (or alum 
dosing), and lake weed harvest. 

• Environmental Quality Incentives Programme (EQIP) (USA):72 A US Department of 
Agriculture’s (USDA) cost-share conservation programme in which the state or 
catchment identifies resource priorities (e.g. water quality, soil loss, habitat loss, etc.) 
and the corresponding agricultural management practices that can mitigate those 
resource concerns. The USDA maintains a cost-share schedule where each approved 
practice is given a percentage of the project cost or a standard cost-share rate. For 
example, infrastructure projects such as a feedpad may receive a 50% cost-share 
based on a contractor quote for construction. With a cover crop (where vegetative 
cover is grown on previously fallowed cropping land), the USDA is more likely to 
stipulate a given amount per acre of cover crop planted. 

Method strength – Cost-share payments 
• The common strengths of subsidies outlined above. 
• Provide incentives for the individual businesses receiving them to implement and 

maintain the practice/technology in question. This is because they pay for a share of 
the cost of implementing the practice and if they do not implement or maintain the 
practice correctly it will incur a real future cost. 

• May be politically attractive as private funds may be used to complement public 
funding to achieve greater ecosystem outcomes. 

Method weakness – Cost-share payments 
• The common weaknesses of subsidies outlined above. 
• For high cost-mitigation options, cost-share may not cover a sufficient portion of the 

cost to make the practice affordable for individuals or businesses to implement/install. 
For instance, a technology may cost $100,000 to install; even with 50% cost share 
intended recipients are still expected to spend $50,000 of their own funds, which may 
not be affordable. 

• Practice or technology-based cost-share programmes require constant updating to 
ensure they remain technologically relevant and appropriately costed. 

Tax credits and rebates 

                                                           
71 http://www.protectinglaketaupo.nz/assets/Protecting-Lake-Taupo/The-Trust/Key-Documents/status-
report_completion-of-n-contracts-to-meet-project-target.pdf [accessed 12 October 2019]. 
72 https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/eqip/ [accessed 14 October 
2019]. 

http://www.protectinglaketaupo.nz/assets/Protecting-Lake-Taupo/The-Trust/Key-Documents/status-report_completion-of-n-contracts-to-meet-project-target.pdf
http://www.protectinglaketaupo.nz/assets/Protecting-Lake-Taupo/The-Trust/Key-Documents/status-report_completion-of-n-contracts-to-meet-project-target.pdf
https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/eqip/
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A tax credit is an amount deducted from the total amount owed by a taxpayer and can be 
used to encourage investment in technologies or adoption of behaviours that reduce 
negative impacts on freshwater. Some examples of tax credits are found in the 
Applications section below. Rebates are similar to credit systems except that a refund is 
given to an individual after they have made the payment rather than being deducted 
before the payment is made. In the case of taxes, a rebate would be a refund given after 
the full tax amount has been paid; while credit is directly deducted from an individual’s tax 
or rates liability. Most often, rebate schemes are operated by private companies rather 
than government agencies. Tax credits could potentially be used in conjunction with 
regional council rates to reward environmental management behaviours a regional council 
wants to incentivise. 

Applications – Tax credits and rebates 
• Conservation Easement Tax Credit (Iowa, USA): The Rural Heritage Conservation 

Extension Act (2011) allows landowners to deduct from their taxes up to half their 
income for 16 years in exchange for conservation easements, while farmers and 
ranchers could deduct all theirs. The amount they can deduct from their taxes are the 
difference in land value before and after the easement was in place (Iowa 
Environmental Focus 2011). 

• Resource Enhancement and Protection Program (REAP) (Pennsylvania, USA):73 The 
programme provides a tax credit for farmers who implement best management 
practices (BMP) to improve water quality. Tax credits are worth between 50 and 75% 
of the project cost and reach a maximum of $250,000. The tax credit covers eligible 
costs such as BMP construction and installation, equipment and materials, design and 
engineering planning costs. Thus far, the 2018/19 REAP programme has generated 
more than $18.8 million in private investments for the installation of conservation 
practices and equipment investments. The projects also leveraged an additional $4.4 
million in other public funds for a total investment of $23.2 million in the local 
economy through the 201 farms that have been approved for REAP funding in FY 
2018.  It was estimated that the programme has reduced nitrogen pollution by 
133,810 kg (295,000 pounds), phosphorous runoff by 6,690 kg (14,850 pounds) and 
sediment by 3760 tonnes (3700 tons) (Pennsylvania Conservation Commission 2018). 

Method strength – tax credits and rebates 
• Administration is typically straightforward as it uses existing tax or payment systems. 
• Usually voluntary and more likely politically acceptable. 
• May not be constrained by a funding limit like with a subsidy. 

Method weakness – tax credits and rebates 
• Real improvement in water quality is uncertain as the tax credit or rebate may not 

provide sufficient incentives for voluntary uptake. 

                                                           
73 https://www.agriculture.pa.gov/Plants_Land_Water/StateConservationCommission/REAP/Pages/default.aspx 
[accessed 8 October 2019]. 

https://www.agriculture.pa.gov/Plants_Land_Water/StateConservationCommission/REAP/Pages/default.aspx
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• May require initial up-front capital to undertake the actions that generate the tax 
credit or rebate, so may exclude the participation of lower income individuals or 
businesses. 

• The rate of voluntary uptake may be insufficient to result in any discernible change in 
water quality. Setting the optimal tax credit or rebate level and determining eligibility 
criteria are important for providing sufficient incentives to promote participation. 

• Rebate systems can have a higher administrative burden as they involve refunds being 
given to individuals after the payment has been made. 

Low-interest loans 

Low-interest loans offer voluntary incentives for individuals or businesses to invest in 
activities or technologies that result in positive impacts on the environment, such as 
freshwater. In the context of the environment, low-interest loans have often been used to 
motivate adoption of energy-efficient technologies. Low-interest loans are also 
implemented as a means of financing restoration and environmental protection. A number 
of regional councils in New Zealand have low-interest loan programmes, often related to 
actions to improve air quality. 

Applications – Low interest loans 
• Clean Air Loans Invercargill (New Zealand):74 provides low interest loans to assist 

residents to meet the National Environmental Standards for Air Quality on cleaner 
heating. Loans are up to $5000, are repaid over 5 years with a loan rate of 3.95%. 
Environment Southland and Invercargill City Council are both contributing $500,000 
per year over a 3-year period.  

• Heat Smart Hawke’s Bay programme (New Zealand): offers homeowners low-interest 
loans to cover the cost of installing insulation and replacing non-compliant burners 
and open fires in homes built before 2000. The loan is repaid through property rates 
over 10 years. By June 2013, over 11,000 homes in the region had improved their 
insulation, clean heat or both for a total of more than $11.3 million.75 This is a Hawke’s 
Bay Regional Council programme. 

• Clean Water State Revolving Fund (CWSRF) (United States): 76 Starting in 1987, the 
CWSRF has provided small communities with over $133 billion worth of low-cost 
financing options. The fund acts as an ‘environmental infrastructure bank’ offering 
loans and debt refinancing to recipients. Funds can be to construct wastewater 
facilities, control nonpoint sources of pollution, create green infrastructure, protect 
waterways or fund other water quality improvement project.  As of 2014, the CWSRF 
has helped fund over $35 billion to improve water quality and over $8 billion to 
protect and restore aquatic life and wildlife (EPA 2014). 

                                                           
74 https://www.awaruasynergy.co.nz/home/clean-air-loans-invercargill [accessed 12 October 2019]. 
75 http://www.scoop.co.nz/stories/AK1306/S00694/hbrc-heatsmart-continues-to-deliver.htm [accessed 12 
October 2019]. 
76 https://www.epa.gov/cwsrf/clean-water-state-revolving-fund-cwsrf-results [accessed 14 October 2019]. 

https://www.awaruasynergy.co.nz/home/clean-air-loans-invercargill
http://www.scoop.co.nz/stories/AK1306/S00694/hbrc-heatsmart-continues-to-deliver.htm
https://www.epa.gov/cwsrf/clean-water-state-revolving-fund-cwsrf-results
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• National Fund for Rural Areas (Nationaal Groenfonds) (Netherlands):77 This is a 
financing vehicle for environmental projects undertaken at the regional or landowner 
scale. The Fund, via a revolving fund, provides funding for green causes such as pre-
financing for land acquisition, nature development on private property, sustainable 
energy projects, to name a few. To date, some of the results include 345 ha of nature 
has been restored, 136,131 tonnes of CO2e has been reduced, and in 2015 the fund 
made a profit of €1.5 million. 

Method strength – Low interest loans 
• The overall fiscal burden to the government is likely to be smaller than other price-

based economic instruments because loans are repaid over time.  
• Potentially more politically palatable to decision-makers and the public because of its 

voluntary nature and lower financial burden on government.  

Method weakness – Low interest loans 
• No guarantee of large-scale adoption of practices or technologies that will improve 

water quality.  
• Low-interest loans will only motivate portions of the public who would normally have 

considered these actions.  
• Given that money has to be repaid, those with insufficient income are unlikely to 

participate.  
• There must be initial funds available to capitalize the loan fund.  

4.3.2 Market-based mechanisms 

Market-based mechanisms refer to any mechanism where a market-like mechanism is 
created to determine the price paid for an environmental outcome (Morrison & Greig 
2006). They encourage behaviour through market signals rather than through explicit 
directives such as pollution control levels or methods (Stavins 2001). Market-based 
mechanisms have some key, theoretical advantages over stand-alone regulation or price-
based economic mechanisms, especially in efficiency and cost-effectiveness in improving 
environmental quality and meeting environmental goals (e.g. Tietenburg 2006). Some 
examples of different types of market-based mechanisms in New Zealand are the NZ 
Emissions Trading Scheme, Taupō Nitrogen Market, carboNZero, and the East Coast 
Forestry Scheme. These examples are described in more detail later. 

In theory, market-based mechanisms can provide the same or better environmental 
protection at lower cost to business than a stand-alone regulation. This is because 
businesses/farmers can weigh the marginal costs of reducing impacts against the cost of 
purchasing reduced impacts from another source of the same/similar environmental 
degradation. Therefore, assuming low compliance information and transaction costs, 
market-based mechanisms should be more efficient than a ‘blunt’ regulatory method 
where differences exist between regulated sources in terms of compliance ability and 
costs. Market-based mechanisms encourage efficient resource allocation (improvements 
                                                           
77 https://www.nationaalgroenfonds.nl/english [accessed 8 October 2019]. 

https://www.nationaalgroenfonds.nl/english
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are achieved at lowest cost) and technology innovation, while providing flexibility to 
regulated sources (by selling or buying rights and in how improvements are achieved). 
Together, these should reduce compliance costs (Greenhalgh et al. 2010).  

Market-based mechanisms may also:  

• avoid some negative incentives that may accompany regulation. For example, 
legislation protecting endangered species may turn species on private land into 
liabilities, providing landowners with an incentive to ‘shoot, shovel and shut up’ 
(Lueck & Michael 2003)  

• improve equity as they encourage greater internalisation of costs by private 
parties, and  

• offer the advantage of enabling regulators to specify and control the level of 
environmental degradation directly by using regulation to stipulate an 
environmental cap. Price-based mechanisms such as subsidies and taxes are 
unable to specify environmental caps because they rely on the influence of the 
pricing mechanism to change behaviour.  

The market-based mechanisms we explore in this report include ecolabelling, 
environmental markets, and auctions or tenders.  

Environmental markets 

Environmental markets involve the exchange or trade of a ‘commodity’ between two 
parties. The commodities exchanged in environmental markets (e.g. nitrogen, carbon, 
water) are often proxies for the environmental quality or ecosystem service of concern, 
and are traded in currencies (i.e. tradable units, such as kilograms, tonnes, or acres). The 
commodity that is traded is often referred to as a credit when the improvement in 
freshwater comes from a non-regulated party and/or an allowance when parties are 
regulated.  

There are two types of environmental markets regulatory or voluntary markets. These are 
described in more detail below. There are several strengths and weaknesses that are 
common to all markets and these are outlined below. The additional strengths and 
weaknesses specific to different types of markets are outlined in the relevant sections. 
Environmental markets, while not directly noted in the policy toolbox (Moran 2019), are a 
financial incentive and flexibility mechanism that can be used alongside regulation. 

We purposely do not use the term ‘offset’ in this section to describe a type of method.78 
This is due to the confusion and multiple meanings associated with this terminology (as 
explained in Box 2).  

  

                                                           
78 The offset may be used as a verb in some examples to align with how a programme may describe its 
activities. 
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Box 2. Defining Offsets  

‘Offset’ is one of the most confusing terms in the market literature as it is applied with 
similar, but slightly different, meanings by different markets. Regardless of the context, 
offsets usually refer to an action that compensates (fully or in part) for the loss of 
environmental quality. For instance, where entities are unable to reduce their pollution 
discharge, they may compensate for this by purchasing an ‘offset’ from other entities 
that can decrease their pollution discharge.   

‘Offset’ is commonly used in greenhouse gas and carbon markets, and increasingly in 
biodiversity markets. In a compliance carbon market, offsets refer to the reduction in 
greenhouse gas emissions (either credits from non-regulated entities or allowances 
from other regulated entities) purchased to meet regulatory caps. In voluntary carbon 
markets, offsets mitigate an entity’s own greenhouse emissions. These offsets are 
generally in the form of credits from non-regulated entities who have implemented an 
emissions-reducing project.  

For biodiversity, offsets have been defined as ‘conservation actions intended to 
compensate for the residual unavoidable harm to biodiversity caused by development 
projects, to ensure no net loss of biodiversity’ (ten Kate et al. 2004). However, the term 
‘biodiversity offset’ is increasingly used as a generic term for a variety of regulatory and 
voluntary biodiversity compensation programmes that are otherwise known as 
mitigation banking, biodiversity banking, biodiversity trading, conservation banking or 
species banking. Most such schemes neither fit the definition nor meet the standard of 
ten Kate et al. (2004). Two examples of offsets or banking initiatives – The New South 
Wales Biobank and US wetland banking – are described in Appendix 1. 

For freshwater the use of offsets is less common with the exception of those that 
protect biodiversity and have positive benefits for water quality. One way in which the 
water offset terminology has been used is where holders of water rights are paid to 
leave water in the river.79 

Method strength – Common to all markets 
• Participation in markets is voluntary. Even if an entity does not meet their regulatory 

obligations, they can choose to pay a fine rather than participate in a market. 
• Markets are typically performance/outcome driven, not practice-based. This rewards 

the measured or estimated improvement in water quality or reduction in water quality 
degradation, not the implementation of practices that leads to improvements or 
reduced degradation. This ensures flexibility and does not lock the markets into a 
specified set of practices that require updating over time.  

• Markets can promote innovation if they are designed to allow and promote 
innovation, e.g. allowing participants to test, and obtain credit for, new management 
practices aimed at improving water quality.  

                                                           
79 https://www.greenbiz.com/article/california-drought-solutions-water-offsets-urban-agriculture [accessed 20 
November 2019]. 

https://www.greenbiz.com/article/california-drought-solutions-water-offsets-urban-agriculture
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Method weakness – Common to all markets 
• Markets often require new infrastructure (such as registries and marketplaces) and 

modification of existing procedures (e.g. consents process and database) to operate 
efficiently.  

• The design and operation of markets is relatively new, and some up-skilling will likely 
be required by any party operating an environmental market.  

• Markets often have high transaction costs. In large part these costs are attributable to 
the processes that ensure the stated improvement in water quality is real, additional, 
and verifiable. Transaction costs may also include locating buyers and sellers where 
markets have few participants, programme administration costs, and the perceived 
risk that the purchased improvements will not generate the stated improvements.  

• Activities that rely on a permanent land use or practice change and are traded in a 
market can pose challenges to ensuring these changes are permanent and will not be 
reversed in the future (e.g. forestry credits in greenhouse gas markets), especially 
where the supplier of the credit for the trade is not subject to any regulatory 
obligations. 

Regulatory Markets 

Regulatory environmental markets (sometimes termed mandatory or compliance markets) 
are created and regulated through government legislation. For instance, in New Zealand 
the Resource Management Act (RMA) requires the Minister for the Environment to 
consider the use of economic mechanisms to achieve the purposes of the Act (Section 
24(h)). However, the Act offers no guidance regarding authorisation to set up and operate 
markets (Greenhalgh et al. 2010). Sections 9, 15(a), 15(b) and 30 are the sections through 
which trading could be conceived.  

In the United States, the Clean Water Act (CWA) provides the foundation for catchment 
pollution caps. The CWA requires states to adopt water quality standards for various 
pollutants. Violation of these standards may result in a total maximum daily load (TMDL) 
being developed for the waterbody. A TMDL defines the maximum amount of a pollutant 
that can be discharged into a waterbody yet still maintain water quality standards. During 
the TMDL development process, pollutant loads are allocated among the various sources 
in a catchment (point and nonpoint), so that water quality standards can be met. The 
pollutant limit allocated to point sources under a TMDL, or ‘wasteload allocation’, forms 
the basis for a water quality-based effluent limit that is placed on the regulated facility’s 
discharge permit. These permit limits – or threat of permit limits – have driven the 
development of a large number of water quality trading programmes (Selman et al. 2009). 
The United States Environmental Protection Agency released an official Water Quality 
Trading Policy in 2003 providing guidance to states on how trading can occur under the 
Clean Water Act and its implementing regulations. 

Regulatory markets create rights to use natural resources or to adversely affect freshwater 
(e.g. by polluting the environment) up to a specified limit (i.e. environmental cap, 
(national) environmental standard or individual source limit), and allow these rights to be 
traded, providing incentives for those who reduce environmental impacts at least cost, to 
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sell those improvements to others. These may consist of bilateral trades between two 
entities or a formal market mechanism.  

Typically, an environmental goal and associated quantitative cap80 is established by policy, 
statute or regulation (see Section 4.2.3), and the cap is allocated between relevant 
sources.81 The cap may be an overall cap, that covers all sources of environmental 
degradation, or a cap to cover a portion of the sources (e.g. all point sources in a water 
quality market). Sources that reduce their effects, emissions, discharges or abstraction to 
levels below their allocation may sell any excess credits, permits or allowances. Conversely, 
those whose effects, emissions or discharges or abstractions exceed their allocation, or 
who have no allocation, must either buy credits, permits or allowances from these sellers 
to cover the excess, or face a penalty (Greenhalgh et al. 2010). Penalties could take many 
forms, e.g. fines, exclusion from further participation in the market, or reduced allocation 
of credits, permits or allowances.  

The setting of freshwater limits under the NPSFM (MfE 2017) provides a regulatory 
framework for water quality markets. Nutrient markets are the likely environmental market 
to emerge under the NPSFM as nutrient losses can be estimated (with some consistency 
through Overseer82) and changes in farm management can reduce nutrient losses. 
Sediment and E. coli are different. Much of the sediment load comes from stream bank 
erosion or slips and stock in waterways is often the significant contributor to E. coli loads 
in streams. Also, neither contaminant has reliable farm-level tools to estimate their losses 
across all regions and their on-farm mitigation options are quite limited. Therefore, 
markets may not be suitable for these contaminants (at least at this time). The LAWF 
(2015; recommendations 26 and 28) do provide some recommendations for how central 
government could facilitate the implementation of transferable discharge allowance 
approaches (i.e. markets). While aimed at central government, the recommendations do 
show a potential direction of travel for regional/unitary authorities. 

Some regulatory markets may also have qualitative environmental goals (e.g. to achieve 
‘no net loss’ or a ‘net gain’ in biodiversity) but no associated measurable and quantitative 
cap. Instead, the regulation underpinning these markets may prohibit certain activities 
(e.g. indigenous vegetation clearance, species habitat destruction, drainage of wetlands, 
increases in stormwater runoff) and only allow these activities where an ‘offset’ is 
purchased that is sufficient to replace the environmental damage caused by the activity 
(see Box 2 on offsets).  

                                                           
80 Environmental goals are often qualitative and ambiguous to interpret. Most qualitative goals are 
accompanied by a quantitative cap. 
81 Caps are usually allocated through the free distribution or auction of tradeable credits, permits or 
allowances. Analysis indicates that the most efficient and equitable free distribution or allocation of an 
environmental cap between agricultural sources differs with existing land use mix, existing land characteristics 
and stringency of the cap (Greenhalgh et al. 2015; Daigneault et al. 2017). 
82 We recognise the accuracy of the estimated nutrient losses from Overseer have been debated. Two recent 
reviews on use of Overseer for regulatory purposes (see Murray and Freeman (2017) and PCE (2018)) provide 
an evaluation of its suitability in regulation.  
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Applications – Regulatory markets 
• Lake Taupō Nitrogen Market (New Zealand): works alongside the nitrogen cap placed 

on discharges into Lake Taupō (Variation 5 of the Waikato Regional Plan) to maintain 
nitrogen discharges to the lake at 2001–2004 levels. Trading is allowed between 
agricultural sources in the catchment.83 See Appendix 1 for more details on the Taupō 
Nitrogen Market.  

• BioBanking (Australia):84 The New South Wales Department of Environment and 
Climate Change created the BioBanking programme so that local landowners could 
earn money for meeting conservation goals on their land. Developers or 
conservationist interested in investing in projects on private land then purchase the 
credits earned by the landowners in a competitive market. Credits are independently 
audited to ensure their credibility. See Appendix 1 for more details on BioBanking.  

• Hunter River Salinity Trading Scheme (Australia): allows for trading of salinity 
discharge rights among mining operations along the Hunter River. The New South 
Wales government auctions 200 Scheme credits every 2 years. Each credit gives the 
holder the right to discharge 0.1% of the total salinity cap for a given river block 
during high flows. A river block is defined as the section of water that flows past the 
town of Singleton on a given day. For example, if a given river block allows 112 tonnes 
of salt, an operator holding 10 credits would be able to discharge of 1.12 tonnes of 
salt. No discharges are allowed during low flow, and unlimited discharges are allowed 
during flood conditions. A license holder’s need to discharge depends on highly 
variable operational conditions at each site. Credit trading gives each license holder 
the flexibility to increase or decrease their allowable discharge from time to time, 
while limiting the total amount of salt discharged across the valley. The trading 
system is online and relies on real-time data and monitoring. The trades can be for 
one or many blocks (i.e. a single day or longer periods), and the terms of the trade are 
negotiated by the parties involved (Department of Environmental Conservation NSW 
2003).  

• Colorado Big-Thompson (CBT) Trading Scheme (USA): a well-established water rights 
trading system that diverts water from the western slope of the Rocky Mountains to 
the eastern slope. The rights to the water from the CBT project have been allocated to 
users (farmers, industries, municipalities). The water rights are homogeneous and well 
understood. The water rights market, in existence since the 1960s, includes market 
prices, brokers, short-term rentals, and permanent leases of water in the system. 
Trades occur within the agricultural sector and between the agricultural and municipal 
and industrial sectors. The unit of trade is 1-acre foot (1,200 m3) for 1 year, and a total 
of 310,000-acre feet (380,000,000 m3) per year of water is allocated by the CBT 
project. In years with above-average rainfall the allotment is cut back proportionally 
to save for dry years. Similarly, allocations are proportionally reduced if there are less 

                                                           
83 www.waikatoregion.govt.nz/Community/Your-community/For-Farmers/Taupo/Nitrogen-trading-in-the-
Lake-Taupo-catchment/ [accessed 8 October 2019]. 
84 https://www.environment.nsw.gov.au/topics/animals-and-plants/biodiversity/biobanking [accessed 8 
October 2019]. 

https://www.environment.nsw.gov.au/topics/animals-and-plants/biodiversity/biobanking
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than 310,000-acre feet (380,000,000 m3) available for a given year. The trading system 
is run by the Northern Colorado Water Conservation District (Carey & Sunding 2001).  

• California Grasslands Areas Program (US): This is a trading programme that involves 
selenium, a naturally occurring trace element that if dissolved into irrigation water 
could eventually threaten fish and wildlife in surrounding areas. In the San Joaquin 
Valley, seven irrigation districts, totalling 39,254 ha, came together and developed a 
subsurface drainage system through the San Luis Drain. This allows the selenium 
output for each district to be calculated before it enters the greater canal, 
circumventing the difficulties in measuring non-point source agricultural pollutants. 
Districts are given selenium caps and are free to trade any reductions under the cap 
to surrounding districts that are over their cap (Shortle 2012).  

• Pennsylvania Nutrient Credit Trading Program (US): This is a nutrient offset trading 
market aimed to reduce nutrients reaching the Chesapeake Bay from Pennsylvanian 
farmers in the Chesapeake Bay watershed. Farmers, as nonpoint source emitters of 
nutrient, are not capped themselves but are instead able to earn credits for adopting 
best management practices that limit nitrogen and phosphorus emissions on their 
farms. Credits are earned for adopting practices that go above the minimum 
requirement set by the Pennsylvania Department of Environmental Protection. These 
credits can then be traded with capped point sources in Pennsylvania’s catchments 
that drain into the Chesapeake Bay. Credits are calculated and registered online, 
farmers are then free to sell them through privately negotiated sales or through a 
state managed clearing house. Overall, the amount of trading has been relatively low 
potentially due to lack of awareness of the program and the benefits it can provide 
(Shortle 2012).  

Method strength – Regulatory markets 
• The common strengths of markets outlined above. 
• In theory, markets will reduce the cost of meeting a stated environmental goal, by 

providing flexibility in how that goal can be achieved.  
• Markets can be designed to include multiple sources of environmental degradation.  
• Markets may allow for some growth under a regulatory cap by allowing new sources 

to purchase allowances from sources that already have an allocation under the cap. 
The regulatory or environmental cap is what ensures the overall improvement in 
ecosystems services.  

• Markets may lead to faster achievement of environmental goals by providing sources 
with flexibility in how they meet their regulatory obligations. Therefore, instead of 
regulated sources being out of compliance before they have changed practices or 
upgraded technology, they can purchase improvements from elsewhere to meet their 
regulatory obligation.  

Method weakness – Regulatory markets  
• The common weaknesses of markets outlined above. 
• Existing regulatory legislation may inhibit the use of markets either by explicitly not 

allowing them, not sanctioning their use, or specifying the use of alternative 
mechanisms to meet an environmental goal.  
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• There must be a sufficiently stringent regulation to drive demand if markets are to be 
useful. Regulatory requirements have often been too weak or set at a level insufficient 
to drive demand for credits in regulatory markets. In these cases, the underpinning 
regulation is unlikely to make any real improvements in water quality.  

• Unless all relevant sectors are capped, there is risk of leakage occurring from an 
environmental market.  

• There is the potential that markets may result in hot spots where degradation in one 
area increases as a result of trades in credits, permits or allocations from another area. 
This can be minimised through market design (e.g. only upstream trades are 
permitted). 

• It is likely that the establishment of any new regulation that underpins a market and 
allocating the cap among sources will be unpopular by those impacted. While this 
refers to the underpinning regulation, it can affect the implementation of the market 
that is aimed at increasing flexibility for regulated sources.  

Voluntary markets 

Voluntary85environmental markets are typically driven by consumer preferences and are 
not established or enforced by government.86 Instead, they usually have policies, 
standards, and verification and audit procedures intended to protect the reputation of 
credits and hence public relations benefits to purchasers. The credibility of voluntary 
markets are variable (see WWF 2008) with some markets developing standards to improve 
the comparability, consistency and rigour of the trades (e.g. the Voluntary Carbon 
Standard (VCS 2007) for the generation of voluntary carbon credits) and to provide 
consistency about the baseline or benchmark for a trade. Payments for ecosystem services 
(PES) are also sometimes called environmental markets. However, most often PESs tend to 
be more like subsidy mechanisms (See Box 1).  

Applications – Voluntary markets 
• Greater Miami River Watershed Water Quality Credit Trading Program (Ohio, USA): 

The Greater Miami River Watershed had 40% of rivers and streams within the 
watershed fail to meet USA water quality standards. Noticing that 70% of the land in 
the watershed is agricultural, the Miami Conservancy District worked with federal, 
state and local partners to create a voluntary, market-based program to reduce 
nutrients into the waterways. In the programme, farmers voluntarily implement 
practices of technologies that reduce the amount of nutrients in the waterway in 
return for tradeable water quality credits. Compared with upgrading technology at the 
wastewater treatment plant, this programme reduced nitrogen and phosphorus at 
much more efficient level. Nitrogen reduction through the programme cost 

                                                           
85 We note that the decision to participate in either a compliance or voluntary market is voluntarily. In a 
compliance market it is possible to meet the regulatory requirements with or without trading. 
86 For example, a voluntary market for carbon offsets has emerged for those who reap benefit from taking 
responsibility for their carbon emissions by voluntarily purchasing carbon ‘offsets’. These offsets are often 
bought from retailers or organisations that invest in a portfolio of offset projects and sell slices of resulting 
emissions reductions to customers in relatively small quantities.   
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$0.45/pound compared with an estimated cost $4.72/pound from upgrading the 
plant. Phosphorus reduction showed even greater savings, with the programme 
reducing phosphorus at $1.08/pound compared with $23.37/pound for a plant 
upgrade. As of 2015, the programme accounted for 626 imperial tons (568 tonnes) of 
nitrogen discharge being reduced from the watershed.87 

Method strength – Voluntary markets  
• The common strengths of markets outlined above. 
• Voluntary markets provide unregulated individuals or businesses that want to 

compensate for their environmental impacts with a mechanism to purchase 
environmental improvements off willing sellers of such improvements. 

Method weakness – Voluntary markets  
• The common weaknesses of markets outlined above. 
• Voluntary markets often lack sufficient drivers to induce participation by potential 

demanders of water quality (or discharge) credits.  
• Voluntary markets may lack the rigour of regulatory markets in terms of their 

additionality88 and verification requirements, which in turn diminishes the value of 
these markets to create net benefits to water quality.  

Auctions and tenders 

Reverse auctions, procurement auctions or tenders (hereafter reverse auctions) are a type 
of funding allocation strategy. They are competitive bidding systems with a single buyer 
and multiple sellers. Unlike standard auctions, in which multiple buyers compete to buy 
goods from a single seller, multiple sellers in reverse auctions compete to sell goods to a 
single buyer.  

The bidding process is key to a reverse auction as, in theory, it gives participants the 
incentive to reveal the minimum compensation they are willing to accept to adopt or 
change management practices. Willingness to accept, which only the participant knows, is 
important information for administrators of a reverse auction, as they want to minimize 
programme costs. By making selection competitive, producers have an incentive not to 
inflate their bid price much beyond the minimum price they are willing to accept, as this 
may lead to not being selected into the programme at all.  

In this way, reverse auctions can be cost-effective tools for allocating conservation funding 
in programmes with a limited budget. Applicants are awarded funding based on the cost-
effectiveness of addressing a specific environmental issue (e.g. water quality, habitat loss), 
relative to all other bidders. Funding is allocated to the most cost-effective applicants until 
either the programme has reached its funding allocation limit, or a break point in the cost-
                                                           
87 https://www.mcdwater.org/wp-content/uploads/2017/05/WQCTP-fact-sheet-2017-FINAL.pdf [accessed 10 
October 2019]. 
88 Additionality refers to whether an action would have occurred regardless of the policy being implemented 
to change behaviour. For an action to be additional it would not have occurred unless the policy had been 
implemented. It is a criterion often used for greenhouse gas reduction projects 

https://www.mcdwater.org/wp-content/uploads/2017/05/WQCTP-fact-sheet-2017-FINAL.pdf
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effectiveness of bids is reached (Greenhalgh et al. 2007, 2010). As with any new approach, 
effective communication strategies are needed to advertise and gain good participation in 
the auction. Reverse auctions can be used by regional councils as a mechanism to disburse 
funding for environmental improvements (e.g. riparian restoration). 

Applications – Auctions and tenders 

Reverse auctions have been used as a means of paying for contaminant reduction 
alongside other environmental benefits e.g. biodiversity (e.g. EcoTender in Australia). 
Challenges with designing an auction for multiple contaminants or multiple environmental 
benefits include the metric(s) to use, how to rank bids with more than one contaminant, 
whether one contaminant is more important than others and needs to be weighted more 
highly when ranking bids, and whether or not the contaminant metrics need to or could 
be aggregated to rank bids. 

Examples include: 

• East Coast Forestry Project (ECFP) (Gisborne & East Cape, New Zealand): Established in 
1992, the project provides grants through a tender process to land holders who have 
converted non-productive and often bare land to commercial forestry or any other 
sustainable land use such as reversion to native forestry (Ministry of Agriculture and 
Forestry 2005). The programme transitioned to the Erosion Control Funding 
Programme (ECFP) and the last funding round was held in 2018.89 

• Lake Rotorua Nutrient Reduction Fund (Bay of Plenty, New Zealand): The aim of the 
Fund was for Bay of Plenty Regional Council to buy reductions in nitrogen losses 
achieved by landowners through changes in land use or land management. Successful 
applicants are those providing the ‘best-value for money’ or implementing the most 
cost-effective actions to reduce nitrogen losses through a reverse auction mechanism. 
The successful applicants would then receive a one-time payment for changes in land 
use or land management. The funding round was held before all the farms received 
nutrient benchmarks, so had few applicants. A scenario-based evaluation where if 
there were 8 fund applicants and 8 bilateral agreements (assuming the same average 
per farm reduction in nutrient losses) showed costs of $2.43/kg N for the Fund and 
$7.35/kg N for the bilateral agreements (Greenhalgh 2011). 

• Conestoga Watershed Phosphorus Auctions (Pennsylvania, USA): The Conestoga 
watershed is impaired by high levels of phosphorus, with one of the main contributors 
being the agricultural sector. In 2006 the Pennsylvania Environmental Council, the 
Lancaster County Conservation District and the World Resources Institute 
cooperatively implemented two reverse auctions to help reduce P losses to local 
waterways. The purpose of these reverse auctions was to pay farmers to implement 
BMPs that reduced P losses to local waterways. The reverse auction project awarded 
approximately US$486,000 to farmers to implement BMPs that reduced phosphorus 
losses by an estimated 92 000 pounds (~42,000 kg). Dollars were allocated to projects 
that reduced the most phosphorus per dollar spent. Farmers were allowed to alter 
their bids to make their projects more cost effective. Money was allocated until the 

                                                           
89 https://www.mpi.govt.nz/funding-and-programmes/forestry/erosion-control-funding-programme/ 
[accessed 13 October 2019]. 

https://www.mpi.govt.nz/funding-and-programmes/forestry/erosion-control-funding-programme/
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budget was exhausted. When compared with other US cost-share payment allocations 
in the same county, the reverse auction was seven times more cost effective at 
reducing phosphorus (Greenhalgh et al. 2007; Selman et al. 2008).  

• US Conservation Reserve Program (US): This is a long running programme in which 
farmers put forward bids to retire productive farmland. The programme has evolved 
greatly since its inception in 1985 in both its focus – expanding from focusing on 
erosion to include water quality, air quality and wildlife – and in its way to tender bids. 
The programme peaked in 2007 with 14.9 million ha enrolled into the program. (See 
Appendix 1 for more details on the US Conservation Reserve Program.)  

• EcoTender Programme (Victoria, Australia): reverse auction to allocate conservation 
funding to landowners willing to improve management of their land in a way that 
improved environmental outcomes. The Victorian government acted as the sole 
buyer. Landowners submitted bids that represented the price they required to 
undertake management actions. Environmental outcomes of each bid were estimated 
using a catchment modelling framework that estimated environmental outcomes for 
salinity, water quality, water quantity, carbon sequestration, and biodiversity. 
Outcomes were equally weighted, and bids were ranked both as a function of cost 
(bid price) and as estimated environmental outcomes, and contracts were awarded up 
to the auction budget constraint (Eigenraam et al. 2006). See Appendix 1 for more 
details on the EcoTender Programme. 

Method strength – Auctions and tenders 
• Allocates government or external funding cost-effectively where a budget constraint 

exists.  
• Auctions can engage a greater number of potential participants because of the 

flexibility in the amount of funding a participant can receive (Selman et al. 2009). The 
amount awarded to an individual depends on how cost-effectively they can 
implement a practice or achieve a reduction compared with others participating in the 
auction.  

• Depending on auction rules, an auction may attract a different set of participants than 
traditional subsidy programmes because of flexibility in bid prices (Selman et al. 
2009).  

• Auctions are most often performance based, which means they are not only likely to 
minimise costs, but also to maximise environmental improvements.  

Method weakness – Auctions and tenders 
• To operate the auction an external source of funds is required, e.g. government 

agency such as a regional council. Auctions could also be financed using private 
funding sources such as foundations.  

• Auctions are a relatively new tool for allocating conservation dollars and are likely to 
require some up-skilling by administering bodies for the successful design and 
implement of an auction.  

• As auctions are typically performance based, the improvement in water quality 
associated with various actions often needs to be estimated. Therefore, robust 
measurement methodology(ies) must be available for audit/verification requirements.  
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• Auctions are considered by some to be unfair, as larger or wealthier landowners might 
be able to capture more funding by putting in lower – and therefore more 
competitive – bids. These landowners are using more of their own dollars.  

• There is a potential risk of price collusion, especially in cases where only a few 
landowners are participating.  

Ecolabelling 

Ecolabelling, a voluntary certification approach, certifies that products are produced in an 
environmentally preferable way to other products in the same product/service category, 
based on life cycle or other considerations. Ecolabelling is meant to create consumer 
preference for ‘green’ products and thus generate a financial return to the supplier of the 
certified product in the form of increased revenues. Ecolabelling of agricultural products 
can provide incentives, in the form of higher market prices or better market access, for 
farmers to certify their products and adopt sustainable agricultural practices (Selman & 
Greenhalgh 2009). In the policy toolbox (Moran 2019) this would be classed as a 
marketing incentive. 

Ecolabels can be certified using internationally developed and recognised standards (e.g. 
ISO 14020 family for environmental labels and declarations, ISO family of greenhouse gas 
accounting standards, product environmental footprints), regionally relevant umbrella 
schemes (e.g. EUREPGAP), or local/national standards (e.g. British Farm Standards). In 
other instances, ecolabelling could be used in conjunction with mandatory or compulsory 
local, regional or national environmental policies (e.g. Taupō Beef & Lamb). The Fonterra 
Trusted Goodness food quality seal is not an ecolabel, rather it is a brand. An ecolabel is a 
label that is certified against an external standard, protocol or similar.  

Ecolabels have been used successfully where industries have gained a reputation for 
unsustainable practices, and there is distinct commercial advantage in differentiating 
goods with environmental credentials, for example, the fishing industry, the forestry 
sector, and the agriculture sector. There are several fishing and fish product-related 
ecolabels. The most widely used and accepted label is that of the Marine Stewardship 
Council, which certifies products as sustainable, particularly in the context of overfishing. 
Its independence and third-party certification process have been credited for its wide 
adoption (Potts & Haward 2007), despite it being criticised for a lack of stringent 
standards, which allows a loose interpretation of the rules for certification (Jacquet et al. 
2010). Other labelling schemes, like the Swedish KRAV, take a broader view than just 
fishing, and include more production stages in their certification (Thrane et al. 2009).  

Efforts such as iSEAL are now aiming to strengthen sustainability standards globally 
through codes of good practice for certification programmes and labels. Some of its 
agricultural-focused members include UTZ Better Farming Better Future,90 LEAF (Linking 

                                                           
90 UTZ is a programme and label for sustainable farming of coffee, cocoa, tea, and hazelnuts (https://utz.org/) 
[accessed 8 October 2019]. 

https://utz.org/
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Environment and Farming),91 and BCI.92 Currently, there are no members that specifically 
target pastoral production, although LEAF does include livestock farming.  

Applications – Ecolabelling 

Ecolabelling scheme rules are the key determinant in whether a scheme incorporates 
contaminant losses from land. The rules stipulate what requirements need to be met to 
participate in the scheme. Schemes could account for contaminant either by directly 
measuring or estimating them or through proxy practices/technologies that reduce 
contaminant loads. 

• Taupō Beef & Lamb (New Zealand):93 This label was started as a pilot programme by 
two farms in the Lake Taupō catchment to gauge whether diners would pay a 
premium for beef produced in compliance with New Zealand’s most stringent 
environmental rules to protect water quality. It has now grown to include lamb. The 
environmental standards that underpin the ecolabel were developed by Waikato 
Regional Council and became effective in 2011 (Waikato Regional Council 2011; also 
see Appendix 1 for more details).  

• Forest Stewardship Council (FSC) (International):94 identifies wood and products 
sourced from a certified well-managed forest. The FSC forest certification process 
incorporates 10 principles and 70 criteria ranging from legal compliance, land tenure, 
and workers’ rights to environmental impacts such as water quality. Starting in 2018, 
the FCS created a new tool, the Ecosystem Services Procedure, which verifies forests 
have improved in any number of the five forest ecosystem services included in the 
tool, i.e. species conservation, water quality and quality improvement, increase in soil 
nutrients, increase of carbon stock, and improvement of recreational services. The 
results of the verification help forest managers communicate the work they are 
doing.95 

Method strength – Ecolabelling  
• Provides easy identification of products and services that are produced in a 

sustainable manner and are often quality assured. This enables consumers can make 
informed choices about the purchase of products or services.  

• Ecolabel participants may gain increased market share, creating a positive feedback 
loop to incentivise joining the scheme.  

                                                           
91 LEAF promotes sustainable agriculture, food and farming in the UK (http://www.leafuk.org/leaf/home.eb) 
[accessed 8 October 2019]; LEAF global impacts report can be found at https://s3-eu-west-
1.amazonaws.com/leaf-website/Global-Impacts-Report-Flyer-2019-FINAL.pdf and https://s3-eu-west-
1.amazonaws.com/leaf-website/GIR-2019-Full-Appendix.pdf [accessed 8 October 2019] 
92 BCI promotes measurable improvements in key environmental and social impacts of cotton cultivation 
worldwide to make it more economically, environmentally and socially sustainable (http://bettercotton.org/ 
[accessed 8 October 2019]).   
93 https://www.taupobeef.co.nz/ [accessed 13 October 2019]. 
94 https://ic.fsc.org/principles-and-criteria.34.htm [accessed 8 October 2019]. 
95 https://fsc.org/en/news/waldplus-fulfils-impact-verification-5-ecosystems-services [accessed 11 October 
2019]. 

http://www.leafuk.org/leaf/home.eb
https://s3-eu-west-1.amazonaws.com/leaf-website/Global-Impacts-Report-Flyer-2019-FINAL.pdf
https://s3-eu-west-1.amazonaws.com/leaf-website/Global-Impacts-Report-Flyer-2019-FINAL.pdf
https://s3-eu-west-1.amazonaws.com/leaf-website/GIR-2019-Full-Appendix.pdf
https://s3-eu-west-1.amazonaws.com/leaf-website/GIR-2019-Full-Appendix.pdf
http://bettercotton.org/
https://www.taupobeef.co.nz/
https://fsc.org/en/news/waldplus-fulfils-impact-verification-5-ecosystems-services
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• Ecolabel products may command a higher price in the marketplace, resulting in higher 
revenues for those participating in the ecolabel scheme.  

• Over time ecolabelling programmes may be a mechanism to ensure new or continued 
access to markets, as retailers and consumers demand improved ecosystem 
management.  

• Participation in ecolabel schemes is voluntary so will be more politically palatable than 
mandatory or compulsory schemes.  

• Ecolabelling programmes may spur the development of best-practice criteria for 
production.  

Method weakness – Ecolabelling  
• Depending on the scheme, the requirements may not actually be rigorous enough to 

result in improvements in water quality.  
• Depending on the scheme, meeting the standards may be quite arduous and 

expensive (e.g. third-party certification), limiting participation in the ecolabel scheme.  
• Environmental standards may vary between countries, which may result in consumer 

confusion over the benefits associated with various products.  
• The link between the certification standard or ecolabelling and positive environmental 

outcomes can be tenuous, or at best aspirational (Lewis et al. 2008). The benefits of 
targeted and specific actions undertaken by individual farmers for an ecolabel may be 
superseded by the general improvement in sustainability of agricultural practices on a 
larger scale.  

• Mandatory or compulsory requirements for ecolabelling of goods may be viewed as 
protectionist and a barrier to international trade.  

• The success of many ecolabel schemes relies on the willingness of consumers to pay 
price premiums for the environmental improvements portrayed by the scheme.  

4.4 Ecosystem preservation and restoration 

4.4.1 Protected areas 

Protected areas are ‘clearly defined geographical spaces, recognized, dedicated and 
managed, through legal or other effective means, to achieve the long-term conservation 
of nature with associated ecosystem services and cultural values’ (UNEP-WCMC 2012). 
Protected areas generally limit exploitation of resources and human occupation to 
maintain valuable ecosystems. Some, such as the Soufriere Marine Management Area in St 
Lucia may allow mixed uses. New Zealand already has a large proportion of land set aside 
to preserve biodiversity:96 33.4% of land is protected (either privately, through 
regional/local council reserves or as part of the conservation estate), and 7% of New 
Zealand’s territorial seas are protected (Ministry for the Environment 2008, 2010). 
However, most of New Zealand’s protected landscapes cover the same or similar 

                                                           
96 And as a consequence, this will help enhance water quality in New Zealand.   
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ecosystems, leaving many ecosystems with little or no protection. This method falls into 
the regulation policy class in the policy toolbox (Moran 2019). 

Applications – Protected areas 
• Protected Areas Network (New Zealand): In 2007, New Zealand had the largest 

proportional area of land set aside for conservation (33.4% of land) when compared 
with 29 other OECD countries, and had more than double the OECD average of 15.5% 
(Ministry for the Environment 2010). Where monitoring has occurred in the 7% of 
New Zealand’s territorial seas that have been protected, these marine reserves have 
been shown to provide positive biodiversity outcomes (Ministry for the Environment 
2008). For example, monitoring carried out inside the Kapiti Island Marine Reserve 
found that edible fish, shellfish (including lobster) populations were benefiting in 
abundance, and individuals were larger than when samples were taken before the 
marine reserve was in place (Stewart & MacDiarmid 2003). Further, there is strong 
anecdotal evidence that the reserve feeds local fisheries, and commercial and 
recreational fishermen alike are known to favour areas immediately outside the 
reserve.  

• Water Conservation Orders (New Zealand):97 Water conservation orders (WCO) 
provide recognition of the outstanding amenity or intrinsic values of water bodies. 
WCO may provide for the following a) the preservation as far as possible of the water 
body’s natural state, b) the protection of characteristics which the water body has or 
contributes to (e.g. habitat, natural character) and c) protection of characteristics 
which the water body has or contributes to and are considered to be of outstanding 
significance in accordance with tikanga Māori. WCOs can prohibit or restrict a regional 
council issuing new water and discharge permits, although it cannot affect existing 
permits. Regional policy statements, regional plans and district plans must be 
consistent with any WCO provisions. Currently there are 15 WCO around the country, 
including for the Mataura and Oreti Rivers in Southland. 

• Danube Delta (Romania and Ukraine): In 1998, 6264 square kilometres were protected 
as part of the UNESCO Man and Biosphere program. The Danube Delta lies on the 
coast of the Black Sea and is Europe’s largest wetland and reed bed. It is a critical 
ecosystem for capturing and cycling nutrients (UNESCO 2007).  

Method strength – Protected areas 
• Protected areas preserve and enhance water quality.  
• Should provide permanent and legal protection of water quality in the protected area.  

Method weakness – Protected areas 
• Acquisition, restoration, and/or maintenance of these areas can be costly. In addition, 

management of these areas is ongoing and will incur annual costs. Funding sources 
must be established to cover these costs in perpetuity, for example, pest management 
is necessary to preserve biodiversity and the health of ecosystems in New Zealand.  

                                                           
97 https://www.mfe.govt.nz/fresh-water/water-conservation-orders/about-water-conservation-orders [accessed 
13 October 2019]. 

https://www.mfe.govt.nz/fresh-water/water-conservation-orders/about-water-conservation-orders
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• Many protected areas are established without thought to the infrastructure and 
institutions that will be needed to manage them effectively.  

• Weak management and inadequate protection of boundaries can lead to water 
quality degradation, for example, the intensive dairy farming in the Hauraki Plains in 
New Zealand impacts on the adjacent internationally significant RAMSAR protected 
Kopuatai wetland. In other areas, activities like poaching and illegal logging can be 
common in those protected areas with ineffective management.  

• Establishment of protected areas may lead to displacement of indigenous 
communities, or prohibitions of the use of traditional provisioning resources on which 
these communities rely (e.g. hunting, fuel, etc.).  

• Decisions to establish protected areas have often been made without input from or 
consultation with communities that would be most affected by the establishment of 
protected areas, leading to ongoing conflicts over management of the resource.  

• Protected area methods tend to protect lands nobody has wanted in the past (i.e. 
lands with low productivity such as alpine areas). Thus, protected areas do not 
typically preserve biodiversity on more productive land as this land has already been 
converted to productive uses (e.g. lowland forests and wetlands).  

4.4.2 Ecosystem restoration 

Ecosystem restoration methods are those that fund activities aimed at restoring an 
ecosystem to a stable, healthy, and sustainable state. Ecosystem restoration methods may 
be motivated by several goals, including reducing exposure to natural hazards, improving 
water quality, improving habitat extent and condition, to name just a few. 

Applications – Ecosystem restoration  
• Motutapu Restoration Trust (New Zealand):98 The trust is an organization with a 

mission to restore the natural and cultural landscape of Motutapu Island. Restoration 
activities include restoring natural forests and native plant communities, reintroducing 
threatened species, protecting and interpreting archaeological sites on the island, and 
re-establishing Māori links to the island through cultural activities.  

• Mississippi River Delta (USA): Channelization and levees on the Mississippi River have 
led to loss of wetlands in the delta region. The deltaic wetlands, which once relied on 
silt from the overflowing Mississippi, have started to submerge. The importance of the 
ecosystem services wetlands provide has recently become well known. The role they 
play in storm surge protection as well as their importance as a nursery to valuable 
Gulf fisheries have been highlighted by recent disasters. As a result, state and federal 
governments, as well as environmental organisations, have begun wetland restoration 
projects throughout the Mississippi delta region. Most recently, a Bill has been 
introduced that would divert the British Petroleum oil spill fines towards restoration of 
these important ecosystems (Fertel 2012).  

 

                                                           
98 https://www.motutapu.org.nz/the-trust/#background [accessed 14 October 2019]. 

https://www.motutapu.org.nz/the-trust/#background
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Method strength – Ecosystem restoration 
• These methods directly enhance biodiversity, which in turn enhances water quality by 

restoring the ecosystems that help purify water or reduce contaminant delivery to 
waterways. Restoration methods can restore critical habitats and the ability of the land 
to improve to water quality thereby saving money over the long term by providing 
natural ways to mitigate the loss of contaminants to water.  

Method weakness – Ecosystem restoration 
• Ecosystem restoration can be costly. In addition, management of restored areas is 

ongoing and will incur annual costs. In some cases, funding sources must be 
established to cover these costs in perpetuity.  

• Outcomes of restoration activities are not always certain. There are no guarantees 
restoration activities will result in a healthy, well-functioning, and stable system that 
can provide improve water quality and the full array of desired ecosystem services.  

• The sources and causes of ecosystem degradation are often ongoing (e.g. pollution, 
development pressures, etc.). For ecosystem restoration to be successful, methods 
must also address both short-term and long-term outcomes.  

4.4.3 Land purchases 

Land purchases in this report is where private land is purchased and retired from 
productive uses or converted to less intensive uses (e.g. hunting, fishing). Land purchases 
can be undertaken by public or private parties. For example, some environmental 
organizations (e.g. The Nature Conservancy, Trust for Public Lands in the US) have 
purchased land in sensitive ecosystems to preserve or restore ecosystem services like 
water quality. Similar activities can be undertaken by government agencies. This method 
falls into the financial policy class in the policy toolbox (Moran 2019). 

Applications – Land purchases 
• Bay of Plenty Open Space (New Zealand): The Regional Council purchased 6.5 

hectares of former farmland that was considered to have cultural significance, as well 
as recreational and open space values (Bay of Plenty Regional Council 2010).  

• Auckland Council (New Zealand):99 The Auckland Regional Authority purchased the 
land for the Long Bay Regional Park in 1965. Since then it has purchased or 
contributed funds to local protection agencies to purchase additional land to protect 
the park from the impact of development. 

• Lake Taupō Protection Trust (New Zealand):100 The Trust was established in 2007 to 
protect water quality in Lake Taupō by reducing nutrients to the lake by 20%. One 
strategy of the Trust has been to purchase land. In 2008, the Trust purchased two 
working farms that were then leased back to the original owners, but with new low-
nitrogen strategies in place.  

                                                           
99 https://www.propbd.co.nz/councils-add-7-million-to-long-bay-purchase-bills/ [accessed 22 October 2019]. 
100 http://www.protectinglaketaupo.nz/the-trust/ [accessed 12 October 2019]. 

https://www.propbd.co.nz/councils-add-7-million-to-long-bay-purchase-bills/
http://www.protectinglaketaupo.nz/the-trust/
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• Montana Legacy Project (USA): In 2008, the Nature Conservancy and The Trust for 
Public Land announced they had reached an agreement to purchase approximately 
320,000 acres (1,300 km2) of western Montana forestland from Plum Creek Timber 
Company (NYSE:PCL) for US$510 million. The purchase is part of an effort to keep 
these forests in productive timber management and protect the area’s clean water 
and abundant fish and wildlife habitat, while promoting continued public access to 
these lands for fishing, hiking, hunting, and other recreational pursuits.  

• Amazon (Brazil): In 2006, Johan Eliasch, a wealthy environmentalist, purchased 400,000 
acres of Amazon rainforest from a timber company for US$14 million to preserve the 
land. The purchase ultimately prompted the Brazilian government to pass a law 
restricting land purchases by foreigners.  

Method strength – Land purchases 
• Can be used to preserve priority landscapes and their associated ecosystem services, 

including water quality. 
• Provide a greater guarantee that the land and its associated ecosystem services will 

be preserved in perpetuity because ownership is passed to the government or an 
environmental organisation whose mission relates to ecosystem health.  

• Land purchases to retire land do not require any regulatory amendments, though 
legislative provisions may facilitate retirement (e.g. covenants; see Section 4.4.4). 

Method weakness – Land purchases 
• Land that has high productive value will generally be costly and perhaps harder and 

more expensive to attain. Alternatively, degraded lands might be cheaper to acquire, 
but costly to restore.  

• Land purchases require funding to purchase land and institutions for ongoing 
management. In addition, where land is secured in perpetuity, management 
requirements must be successfully communicated to future administrators if water 
quality benefits is also to be secured.  

• Large-scale land purchases by groups or individuals might be seen as ‘bio-piracy’ or 
‘green colonialism’. In Brazil, where foreigners have made large purchases of Amazon 
forest, the Brazilian government was prompted to pass a law restricting land-
purchases by foreigners (Juniper 2006).  

• Sensitive lands are often imperilled by a myriad of social and economic drivers. Unless 
land purchases are made in an area with strong property rights and adequate 
management, simply purchasing the land may not reduce these pressures.  

• Land purchases may dispossess populations of people with no land tenure, but who 
are dependent on good quality water.  

• The purchase and retirement of highly productive agricultural land will likely improve 
water purification, erosion control and climate regulation but also reduce provisioning 
services. This will have implications for the financial returns from the land parcel and 
the region as a whole. There may also be wider regional economic effects as there 
may be lower demand for some services provided in local towns (e.g. fertiliser 
suppliers, farm machinery contractors and suppliers).  
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4.4.4 Covenants and easements 

Covenants and easements are legal restrictions placed on land. They are legally binding 
voluntary agreements that allow landowners to retain ownership of the land while placing 
limits on the use of that land. These restrictions are tied to land titles or deeds and 
therefore are passed on to future owners. The key difference is that with easements the 
development rights that reflect land-use restrictions can be transferred to a third party 
(e.g. government, environmental organisation). In the United States, land trusts are often 
established to manage conservation easements in perpetuity. Covenants, on the other 
hand, are usually placed on land in exchange for the ability to develop land more intensely 
elsewhere, and the landowner maintains responsibility for managing the covenanted land.  

Compensation may or may not be given to retire land. Compensation can take several 
forms, including direct financial payments from an external source (typically government 
but could also be other sources such as non-profit organisations) and loan forgiveness or 
tax incentives. In the United States, estate taxes (or death duties) are lower for land that 
has a conservation easement (like a covenant) placed on it. Easements are treated like 
philanthropic donations and given tax relief (Greenhalgh 2009). In New Zealand, covenants 
are a common mechanism to protect private land, and are administered and/or funded by 
local, regional and central government. This method falls into the regulation policy class in 
the policy toolbox (Moran 2019). 

Applications – Covenants and easements 
• QEII National Trust (New Zealand): The Trust was created under legislation (Queen 

Elizabeth the Second National Trust Act 1977) 'to encourage and promote, for the 
benefit of New Zealand, the provision, protection, preservation and enhancement of 
open space’. The enabling legislation also forms the framework for the establishment 
of covenants that place permanent restrictions on the use and management of open 
space. Open space is defined in the Act as 'any area of land or body of water that 
serves to preserve or to facilitate the preservation of any landscape of aesthetic, 
cultural, recreational, scenic, scientific, or social interest or value’ (emphasis added) 
(QEII Trust 2010a). The area in New Zealand under QEII covenants as of June 2012 was 
122 275 ha, representing more than 0.7% of land outside the crown estate (QEII Trust 
2010b).101  

• Nga Whenua Rahui (New Zealand):102 This contestable Ministerial fund was 
established in 1991 to provide funding for the protection of indigenous ecosystems 
on Māori land. The Fund, administered by the Nga Whenua Rahui Committee and 
serviced by the Department of Conservation, receives an annual allocation of funds 
from Government. Covenants, or Kawenata, are one method used by the Fund to 
protect indigenous ecosystems. The covenant agreements are sensitive to Māori 
values and vary in duration from at least 25 years (typically) to being permanent. 
Cultural use of these natural areas is blended with the acceptance of public access 

                                                           
101 https://qeiinationaltrust.org.nz/ [accessed 8 October 2019]. 
102 https://www.doc.govt.nz/get-involved/funding/nga-whenua-rahui/ [accessed 14 October 2019] 

https://www.doc.govt.nz/get-involved/funding/nga-whenua-rahui/
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within the agreements. The objective is long-term protection with inter-generational 
reviews of conditions.  

• Bush Covenants (Waikato, New Zealand):103 In Thames-Coromandel District there are 
266 covenants covering 1500 ha of land. The covenants are a legal requirement for a 
property’s owner to protect and enhance its landscape and biodiversity in perpetuity.  

• Farm and Ranch Land Protection Program (FRPP) (USA):104 For this programme the 
United States Department of Agriculture provides matching funds to help purchase 
development rights to keep productive farm and ranch land in agricultural uses. 
Working through existing programmes, USDA joins with state, tribal or local 
governments, and non-governmental organisations to acquire conservation 
easements or other interests in land from landowners. USDA provides up to 50% of 
the fair market easement value of the conservation easement. 

Method strength – Covenants and easements  
• Covenants and easements are voluntary but once agreed they are in perpetuity. They 

are likely to be more popular than compulsory methods.  
• They are legally binding which means they are not easily reversed and provide greater 

certainty of protection.  
• Can be used to preserve priority landscapes and their associated freshwater systems.  
• For easements, the landowners receive payments for relinquishing the development 

rights of their land, which may make them an attractive option for landowners.  
• Often these instruments can protect ecosystems on private lands in perpetuity.  
• The contractual arrangements can provide flexibility and can be tailored to different 

contexts.  

Method weakness – Covenants and easements 
• Enforcement of the conditions of the easement or covenant may be weak and thus 

may not achieve the anticipated level of water quality improvement.  
• Because these instruments are voluntary, there is no guarantee of participation.  
• Ongoing institutional capacity and funding are necessary to manage easements in 

perpetuity.  
• Provisioning services on lands with covenants or easements may be reduced as a 

condition of the land use restrictions.  
• Covenants and easements can limit the flexibility of landowners to react to changing 

commodity markets and land prices.  

4.4.5 Stewardship agreements 

Stewardship agreements are typically agreements made between organisations regarding 
the management and use of land. These agreements are typically established between 

                                                           
103 https://www.tcdc.govt.nz/Our-Services/Building-Consents/Buying-or-Selling-a-Property/Consent-Notices/ 
104 https://www.nrcs.usda.gov/wps/portal/nrcs/detail/null/?cid=nrcs141p2_018768 [accessed 14 October 2019]. 

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/null/?cid=nrcs141p2_018768
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associations not individuals. Stewardship agreements can take many forms, but three 
common forms are:  

• Memorandum of Understanding (MoU): a document that describes a bilateral or 
multilateral agreement between parties. It expresses a convergence of will between 
the parties indicating an intended common line of action. It is most often used in 
cases where parties either do not imply a legal commitment or in situations where the 
parties cannot create a legally enforceable agreement. It is a more formal alternative 
to a gentlemen's agreement.  

• Memorandum of Encumbrance (MoE): often an agreement between two parties where 
one party agrees to restrict uses on their land. They are legally binding and have been 
used by owners and Councils to prevent property from being rented out by 
establishing an encumbrance on the Certificate of Title. 

• Accord: a formal agreement between parties that outlines a series of actions and/or 
goals that all parties to the Accord agree to undertake (Greenhalgh 2009). Accords are 
not usually legally binding agreements.  

Applications – Stewardship agreements 
• Memorandum of Understanding Rotorua Lakes Restoration (Bay of Plenty, New 

Zealand):105 The MoU was developed between the Crown, Rotorua Lakes Strategy 
Group consisting of Te Arawa Lakes Trust, Rotorua District Council and Bay of Plenty 
Regional Council to assist the four partners in addressing the future of the Rotorua 
Lakes – in relation to the objective of maintaining or improving the water quality of 
the Rotorua Lakes through the Rotorua Lakes Protection and Restoration Action 
Programme. 

• Sustainable Dairying: Water Accord (New Zealand):106 The Dairying and Clean Streams 
Accord of 2003 was the precursor to the 2013 accord. The Dairying and Clean Streams 
Accord was an agreement between local councils, central government (the then 
Ministry of Agriculture and Forestry and the Ministry for the Environment) and 
Fonterra. The purpose of the accord is to reduce the impact of dairying on the health 
of water bodies (rivers, lakes, wetlands, and groundwater) through a series of actions. 
Action priorities and targets for these actions are set down in the accord. This accord 
was then succeeded by the Sustainable Dairying: Water Accord in 2013. Some of the 
highlights so far of this new accord include 10,396 nutrient budgets have been 
processed and supplied to farmers, 100% of dairy farm conversions complied with 
environmental standards before supply started in the 2017/2018 season, 98% of 
[Accord] waterways have dairy cattle excluded, riparian management plans have been 
developed for 52% of dairy farms with waterways and 99.8% of stock crossing points 
have bridges or culverts to exclude dairy cows. 

Method strength – Stewardship agreements 

                                                           
105 https://cdn.boprc.govt.nz/media/276243/lakes-070400-
rotorualakesstrategymemorandumofunderstanding.pdf [accessed 22 October 2019]. 
106 https://www.dairynz.co.nz/environment/in-your-region/sustainable-dairying-water-accord/ [accessed 8 
October 2019]. 

https://cdn.boprc.govt.nz/media/276243/lakes-070400-rotorualakesstrategymemorandumofunderstanding.pdf
https://cdn.boprc.govt.nz/media/276243/lakes-070400-rotorualakesstrategymemorandumofunderstanding.pdf
https://www.dairynz.co.nz/environment/in-your-region/sustainable-dairying-water-accord/
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• Stewardship agreements require no regulatory amendments or additional 
infrastructure.  

Method weakness – Stewardship agreements 
• Stewardship agreements are voluntary agreements with no legal repercussions for 

those who do not meet the goals outlined in the agreement. Therefore, there may be 
negligible improvement in water quality when a number of significant sources fail to 
meet the goals of the agreement. The goals of the agreement may be less stringent 
than regulatory measures. It is unlikely that these agreements could be legally 
contested. 

• To improve effectiveness, any stewardship agreement should cover all major 
stakeholders and interested parties (e.g. government, industry organisations, non-
government organisations). To obtain this level of agreement, the goals of the 
agreement may be weaker than those necessary to achieve real improvements, e.g. 
Deans & Hackwell (2008) on water quality.  

• Like other practice-based approaches, stewardship agreements, whose goals specify 
the adoption of certain management practices, are not flexible and do not allow 
individual sources to implement the mitigation options that offer them the greatest 
reductions, are most cost-effective to implement/install, and/or which the source feels 
comfortable implementing/installing (adapted from Greenhalgh 2009).  

5 Māori rights and interests 

5.1 Te Mana o te Wai 

Te Mana o te Wai (mana of the water) is the fundamental value and concept that protects 
New Zealanders’ special connection with freshwater, while simultaneously sustaining its 
ability to provide for the future wellbeing of people and our unique ecosystems.  

The NPSFM 2014 (MfE 2014) first introduced Te Mana o te Wai and its role was further 
strengthened in the 2017 NPS-FM amendments (MfE 2017). As outlined in the recently 
released Action for Healthy Waterways (MfE 2019a):  

Te Mana o te Wai is conveyed here as a national framework to understand water, 
that can be applied to inform how decision-making connected to the care and use 
of water should occur. The framework is broader than the context of the NPS-FM 
and is relevant across different regulatory and non-regulatory tools and activities, as 
well as individual actions in relation to the care of freshwater. The framework of Te 
Mana o te Wai is also not an end-point, but a means by which we make immediate 
and future decisions that protect and sustain the health and wellbeing of our 
freshwater now and for future generations.  

Te Mana o te Wai establishes a three-tiered hierarchy of obligations, requiring that 
certain uses for water must be prioritised over others. The health of the water is the 
first priority. The second priority is providing for essential human health needs, such 
as drinking water, and the third priority is other consumption and use.  
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In the context of the NPS-FM, Te Mana o te Wai requires a series of approaches and 
decisions, including but not limited to:  

− applying the hierarchy of obligations  
− managing freshwater in an integrated and holistic way  
− engaging and discussing with tangata whenua and communities, and 

incorporating their values into decisions relating to freshwater  
− recognising broader values and systems of knowledge to the management of 

freshwater.  

5.2 Te Mana o te Wai and allocation methods 

The concept of te Mana o te Wai as set out in MfE (2019a) will be important in the context 
of: 

• identifying overarching policy direction 
• applying the principles to the choice of allocation method(s) to consider 
• designing the allocation method(s), e.g. eligibility criteria 
• implementing the allocation method(s). 

Identifying overarching policy direction 

The hierarchy of obligations outlines what needs to be protected in the policy and what 
the environmental caps or overarching policy direction needs to achieve. It acknowledges 
that a wide suite of values is to be considered when setting the environmental cap or the 
water quality goal to be achieved. The hierarchy of obligation also notes that freshwater 
policy development involves tangata whenua and communities. 

Application of the principles to the choice of allocation method(s) to 
consider 

Regardless of the principles selected to compare between allocation methods, there will 
be scope to consider Māori rights and interests even in the absence of a specific 
principle/assessment criteria on their rights and interests. For instance, in assessing the 
fairness of an allocation method/design to different groups and the distribution of costs 
and benefits (e.g. do Māori bare a higher burden than other groups), in the efficiency of a 
method (e.g. are there pathways for new users to access water), or is the method flexible 
enough to adapt to new information etc (e.g. if the method is not achieving the 
environmental goal and not supporting Māori values can the method be adapted to 
improve its effectiveness). 

During the development of the principles/assessment criteria, how Māori rights and 
interests may be recognised could be agreed between members of the Forum as part of 
that process.  

Design of the allocation method(s) 
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The design of the allocation method is another area where Māori rights and interests can 
be addressed, for example:  

• an environmental cap is set to meet the health of the water which could be based 
on or reflect Māori values/aspirations 

• with subsidies restoration funding preference can be given to highly degraded 
culturally significant waterways or the funding model could account for different 
investment challenges that may face some Māori land (e.g. multiple ownership)  

• eligibility criteria for markets or auctions/tenders could be used to support the 
development of undeveloped Māori land (acknowledging that discharge/water 
transfers are an unresolved issue with Māori); low-interest loans could be used to 
target Māori with underdeveloped land 

• covenants, easements or land purchase could target culturally significant areas 
within a catchment, e.g. wetlands 

• a Southland-focused ecolabel could include recognise Māori values or 
acknowledge that the label is helping achieve the Māori freshwater aspirations for 
the region 

• with an environmental tax with recycling, culturally significant areas could be 
targeted. 

Implementation of the allocation method(s) 

Implementation of the allocation method(s) can also recognise Māori rights and interests, 
for example: 

• with technical assistance, efforts can focus on providing support for Māori 
underdeveloped land 

• additional support can be given to marae-based restoration efforts (e.g. technical 
or funding). 

How Māori rights and interests are considered and included in the choice, design, and 
implementation of allocation method(s) will depend on the allocation method(s). 
Therefore, once the preferred allocation method(s) have been identified, more specific 
account can be made for Māori undeveloped land and/or other issues (e.g. housing 
needs) during the design and implementation of the chosen allocation method(s). The 
preferred method(s) could also be allied with other methods to resolve any outstanding 
issues such as equity. Ideally, this will be done in partnership with tangata whenua. 

6 Conclusions 

The choice of allocation method(s) is not always straightforward. Identifying a selection of 
principles or assessment criteria is a useful way to help with the choice between different 
methods. The allocation method(s) being considered can then be compared using these 
principles/assessment criteria. The principles can also be useful in the actual design stage 
of a method (i.e. when determining how the method will work in practice and 
rules/guidance that underpin the method).  
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Often, more than one method will be needed either to meet the environmental 
aspirations/goals or to share the burden of achieving the aspirations/goals. Where this is 
the case, complementary methods can be considered. For example, the chosen allocation 
method could be used alongside other methods such as technical assistance, cost-share 
payments, etc., to help any individuals/sectors/groups that might be more affected by the 
choice of allocation method than other groups might. In other words, other mechanisms 
can be used to re-distribute the costs of the policy. Where more than one method is being 
considered, alignment between the different methods in how they operate is important so 
that consistent signals are being sent to the affected party(ies).  

Another consideration is the co-benefits that can be achieved with a method. In some 
cases, co-benefits can be estimated using modelling, while in others more qualitative 
approaches may be all that are available. Given that water quality is only one of the 
environmental issues facing New Zealand, it is worth thinking about how the selected 
method(s) and/or their design can benefit other existing or emerging issues such as water 
availability, mitigating greenhouse gas emissions, adapting to climate change, or 
enhancing biodiversity. 
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Appendix 1 – Description of a select number of market-based methods  

Below is a more detailed description of a select number of market-based methods that 
may be relevant to Southland.  

Ecolabels  

Taupō Beef & Lamb 

The Taupō Beef & Lamb label started in 2011 as a way for Taupō beef farmers to market 
their premium, sustainable beef. Farmers in the labelling programme are audited annually 
by the Waikato Regional Council to ensure that their farms meet water quality 
requirements. The programme has started small, with only eight farms to date mostly 
selling their product in the surrounding area. The goal of the programme is to have 
consumers share in the added costs of farming beef in a sustainable manner.107  

New water regulations in the Lake Taupō region meant that farmers were going to need 
to start limiting their livestock numbers, which would hurt profitability. Local farmers 
decided to start calling attention to the new environmental value added to their beef 
through a label in an effort to charge higher prices and regain profitability.  

The programme in its first 8 years of existence has been a success, with demand often 
outpacing supply. Currently, the beef and lamb are sold in the surrounding Lake Taupō 
area, Auckland and Wellington, as well as export markets, are being looked at as potential 
growth opportunities. The label has also expanded past just beef to include lamb.  

One of the larger problems farmers have faced is that while it is easy to get a premium for 
premium cuts it is much harder to get a premium price for lesser cuts. To overcome this 
hurdle the farmers have started working with Harmony Food Groups. The improved 
distribution partnership has allowed the program to scale upwards and find markets for 
the entirety of the carcasses.108 

Environmental markets  

BioBanking  

The New South Wales’ BioBanking offset scheme,109 administered through the Department 
of Environment and Climate Change (DECC), was created in July of 2008 and allows 
landowners to earn credits for meeting conservation goals. They can sell these credits to 
property developers looking to offset damages caused by their development or to 
conservation groups looking to invest in specific types of conservation. Landowners create 

                                                           
107 http://sustainable.org.nz/sustainability-stories/taupo-beef-protecting-water-quality-by-rethinking-
premium-meat/#.WV8N1FFLdhF [accessed 13 October 2019]. 
108 https://www.ravensdown.co.nz/expertise/taupo-beef [accessed 13 October 2019]. 
109 Department of Environment, Climate Change and Water NSW 2007. BioBanking: biodiversity banking and 
offsets scheme. http://www.environment.nsw.gov.au/biobanking/ [accessed 13 October 2019].  
 

http://sustainable.org.nz/sustainability-stories/taupo-beef-protecting-water-quality-by-rethinking-premium-meat/#.WV8N1FFLdhF
http://sustainable.org.nz/sustainability-stories/taupo-beef-protecting-water-quality-by-rethinking-premium-meat/#.WV8N1FFLdhF
https://www.ravensdown.co.nz/expertise/taupo-beef


 

- 88 - 

two types of credits, Ecosystem Credits and Species Credits, which correlate with specific 
conservation objectives on their property. Property developers then purchase credits that 
offset the specific type of damage that their development will encounter. Ecosystem 
Credits offset damages specifically to biodiversity loss while Species Credits offset the 
losses to the habitat of specific threatened species. Property developers need to purchase 
credits corresponding to the type of damage they inflict. These credits are traded on an 
open market and sellers are free to set their own prices. Price is determined through 
supply and demand but also through the type and location of the credit as property 
developers need to closely match their offsets to the credits they purchase (Department of 
Environment, Climate Change and Water NSW 2009).  

Credits are calculated through the Credit Calculator in accordance with the BioBanking 
Assessment Methodology. This is a standardized and transparent process built using the 
latest scientific research. One of the main successes of the BioBanking programme is that 
because of the standardized and clear method used to calculate credits, both landowners 
and property developers can anticipate their credits or offsets well in advance of starting 
the actual project and plan accordingly. Property developers can even buy credits in 
advance to help better manage their production.  

The entirety of the BioBanking process is run through the DECC. They register BioBank 
agreements, issue BioBank statements, audit BioBank sites, enforce BioBanking 
agreements, and prepare the annual reports. Once the agreements between the 
landowners and the DECC are in place, they are attached to the title of the property and 
are passed on till duration to any subsequent landowners. Once the credits are sold, part 
of the payments goes into the Total Fund Deposit, which covers the management of the 
program including the enforcement.  

Taupō Nitrogen Market  

The Taupō Nitrogen Market is a rarity as it caps non-point source nitrogen leaching, 
specifically from agriculture. Lake Taupō is the largest lake in New Zealand and one of the 
most iconic. Though generally clean, for 2003–2013 nitrogen level increased in a quarter of 
all water monitoring sights around the river. By 2011, 1,360 tonnes of nitrogen were 
entering the lake each year, with 510 tonnes coming from pastoral farming (OECD 2015). 
The Taupō Nitrogen Market was started in 2011 seeking to reduce the amount of nitrogen 
entering Lake Taupō by 20%. The programme has three parts: the regulation of nitrogen 
leaching; the creation of a public fund; and the creation of a nitrogen market.  

Nitrogen capping programmes have traditionally only been used for point source 
pollution and not non-point sources because of the difficulty in calculating non-point 
nitrogen due to the nature in which nitrogen diffuses. The Taupō Nitrogen Market has 
overcome this issue by using a model, OVERSEER, to estimate the amount of nitrogen 
being leached by farmers surround Lake Taupō. Each farmer then receives a nitrogen 
allowance. If a farmer comes in under this allowance, the farmer is then able to sell the 
extra nitrogen allowance to a more intensive farmer in the area.  

The Lake Taupō Trust was created to ensure that the goal of a 20% drop in nitrogen was 
met. The fund was created using financing from a mixture of local and central government 
sources. The objective of the funds was to offset the economic and social costs borne out 
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of the new regulations. The Trust achieved this through buying farms and transitioning 
them away from high nitrogen land uses, buying credits from farmers and by investing in 
nitrogen reducing research (OECD 2015).  

In terms of nitrogen market, between 2009 and mid-2014 35 trades had occurred with 
168,700 kg N being traded. The trades are a mix of trades between the Trust and farmers 
and between farmers. (Kerr et al. 2015). 

The 20% reduction objective was met in 2015 (OECD 2015). The benefits to Lake Taupō 
from the program are difficult to currently quantify but can be classified into two groups – 
benefits from environmental gains and benefits from learning. The effects of the decrease 
in nitrogen into the lake will not be seen for years down the line as the residence time of 
water in Lake Taupō is 15 years (Kerr et al. 2015).  

Wetlands Banking under the Clean Water Act  

In 1983, US Fish and Wildlife started supporting the creation of wetland banks110 as a way 
to allow state Departments of Transportation agencies and other agencies the ability to 
mitigate the damages of their development offsite of the construction area. The banks are 
areas of wetlands or streams set aside to offset the damages to other wetlands due to 
development. The concept of wetlands banks gained even more support when the EPA 
and the US Army Corp of Engineers started backing the programs, leading to the 1995 
Federal Guidance for the Establishment, Use and Operation of Mitigation Banks. Early 
banks were single user banks, set up by developers directly linked to an ongoing 
development project. In the early 1990s ‘entrepreneurial banks’ started being formed. 
These are banks not linked to specific development projects and are free to sell their 
credits to developers looking to offset their projects. Landowners still have a choice 
whether to choose on-site mitigation or whether to purchase credits from a bank. This 
choice is often based on the cost and time required to implement an on-site mitigation.  

Mitigation banks have four main components: the physical land being set aside; the 
agreement between the land owners and the regulating authority laying out the terms of 
the agreement; The Interagency Review Team (IRT) that regulates and reviews the 
agreements; and the area of land that the credits are offsetting. The IRT is a collection of 
regulators for different agencies that brings different areas of expertise to the regulation 
process.  

Mitigation banks have many advantages over the previous system of on-site mitigation. 
First, they reduce the uncertainty for developers when planning their projects as they now 
can see from the design the cost of purchasing credits. Additionally, more financial, 
scientific and planning resources go into the mitigation bank process. Acquiring credits is 
also quicker than implementing an on-site mitigation for the developers and often more 
cost effective as bank site owners tend to have more environmental expertise than 
property developers. Mitigation banks are also a more efficient use of the regulator’s 
resources and lead to more efficient regulation because they bring in ideas from multiple 
agencies. There have also been a few issues, for example, regulators of early banks tended 

                                                           
110 https://www.epa.gov/cwa-404/mitigation-banking-factsheet [accessed 13 October 2019]. 
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to focus too heavily on the area of wetlands being protected and not on the total value of 
the biodiversity, leading to biodiversity losses. There have also been issues with overlap in 
authority between state and federal agencies leading to confusion over bank 
requirements.  

Auctions and Tenders  

BushTender/EcoTender  

The state government of Victoria in Australia created the EcoMarkets initiative111 to focus 
on creating incentives for biodiversity conservation on private land, which is currently 65% 
of land in Victoria.53 To achieve their aims they set up three programmes, BushTender,112 
EcoTender,113 and BushBroker. BushTender and EcoTender are both auction-based 
approaches, while BushBroker operates using a credits market. The BushTender 
programme, started in 2001, focuses on native bush management on private land. The 
programme follows a reverse auction format in which landowners put together 
competitive bids for the program to fund. For BushTender, landowners specifically choose 
from a list of actions that promote native vegetation on their land and put a bid forward. 
The programme selects bids on a combination of offering the best value as well as the 
highest level of ecological protection or regeneration. After bids are accepted by the 
Department of Sustainability and Environment (DSE) or the Catchment Management 
Office, all groups enter into a contract and landowners start to receive the payments as 
dictated in the contract. From 2001 to 2012, 35,251 ha were placed into the programme. 
EcoTender is an expansion of BushTender, expanding the focus to include more 
environmental benefits such as river improvements.  

The programme’s hope is to provide benefits to both landowners and the larger 
community. Landowners benefit through new revenue streams and improved productivity 
on their land as a result of the changes they have adopted. The community receives a 
cleaner environment to live in and assurances that their tax dollars are being used in the 
most efficient way fund these improvements. The programme as a whole also enables the 
DSE to target specific environmental problems facing the community and prioritize bids 
that address these problems. Over time the DSE will learn which types of improvements 
are the most efficient use of funds and will be able to promote these.  

Conservation Reserve Program  

The Conservation Reserve Program (CRP) in the USA pays farmers to retire agricultural 
land into land for conservation. The programme started in 1985 and has been reformed 
multiple times to bring it to its modern-day iteration. There is a long history of 
government programmes in the USA that pay farmers to retire land. Before the CRP these 
programs were mainly driven to control supply and were not conservation oriented. The 

                                                           
111 https://www.environment.vic.gov.au/innovative-market-approaches/ecomarkets [accessed 13 October 
2019]. 
112 https://www.environment.vic.gov.au/innovative-market-approaches/bushtender [accessed 13 October 
2019]. 
113 https://www.environment.vic.gov.au/innovative-market-approaches/ecotender [accessed 13 October 2019]. 
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CRP started as a tool to control erosion but has expanded to include improvements to 
water quality, air quality and wildlife.  

The CRP uses a competitive reverse auction mechanism in which farmers offer the Farm 
Service Agency a rent they would be willing to accept in order retire a block of land from 
farming and implement conservation projects on that land. During the early years of the 
program (1986–1989) payments were based on a regional Maximum Acceptable Rental 
Rate (MARR). Any bid in which the farm was willing to accept less than the MARR was 
accepted. This led to an extremely high number of accepted bids as farmers could easily 
work out the price of their land’s MARR, given the MARR was the same for large regions of 
farmers. The CRP was reformed in 1990, eliminating the MARR and, instead, implementing 
the Soil Rental Rate (SRR) and the Environmental Benefit Index (EBI). The SSR is a measure 
of soil quality determined at a parcel level. The EBI is an index of multiple environmental 
factors that scores the environmental value of a farmer’s land. CRP bids were now 
evaluated on both their SSR and EBI. Initially, the adoption of the SSR led to a sharp drop 
in the number of accepted bids, as farmers often asked for too high a rental rate because 
SSR values were much lower than MARR values. Eventually, SSR values were capped and 
now farmers know their land’s SSR value before making a bid.  

Currently, successful bids are valued on their EBI score. Certain parts of an EBI score are 
exogenous, such as the value for soil erosion, which is based on a model. Farmers have an 
opportunity, however, to improve their bid through gaining EBI points through 
implementing programs such as wildlife conservation efforts that are awarded EBI points 
based on the benefits that they provide.  

Peak land enrolment reached 14.9 million ha in 2007. This number has been decreasing 
ever since. Some argue that capping SSRs are the main reason for the decline in 
participation as rental rates might not be keeping up with the rise in commodity prices 
(Hellerstein 2017).  
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