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Key points 
This report surveys literature on Total Economic Value (TEV) and the Non-use Value 
component to: 

• Assess definitions and terms used in the literature (Deliverable 1) 

• Outline various techniques used to measure non-use values (Deliverable 1) 

• Describe New Zealand estimates of non-use values (Deliverable 2) 

Sections 1-4 of this report comprise Deliverable 1, and sections 5 and 6 cover 
Deliverable 2. 

These assessments are made to consider the uses of TEV and NUV for the preparation 
of Investment Statements as required under the Public Finance Act. Investment 
Statements are intended to describe the state of the Crown’s assets and liabilities, and 
also to inform spending programmes for budgetary purposes. In the past such 
statements have not estimated values for environmental assets that contribute to New 
Zealand’s well-being. This raises a question of whether it is feasible to estimate TEV 
and NUV to rectify that omission and provide more complete value for environmental 
assets in programme assessments. 

Definitions 

The idea of TEV has been around since the 1980s, but there are still variations in the 
way different analysts interpret its components. Most now agree it comprises: 

• Current use value from environmental services consumed directly by firms 
and people, which may be both extractive and non-extractive services 

• Current use value from services consumed indirectly by people, including 
environmental regulatory effects felt far from where they are created 

• Future use value in retaining the option to use an environmental resource 
and its services in future, that can cover both direct and indirect uses 

• Non-use or Passive use value, which is principally the Existence value that 
comes from knowing an environmental feature will continue to exist in 
future, irrespective of any expectation of actual use. 

So-called “Bequest values”, or the value in wanting to pass on environmental resources 
for future generations to enjoy, are often included under the Non-use value category, 
but some sources treat it as a form of future use value (an option held for future 
people).  Another value found in the Non-use category is “Altruistic value”, reflecting 
that individuals’ willingness to pay for environmental quality may be partly for the 
benefit of other people, not just themselves. 

The OECD’s 2006 diagram of the components of TEV is one of the simpler and clearer 
depictions. We suggest this be modified to include a separate column for indirect use 
value, as some of these can be quantified to enhance the Investment Statement’s 
assessment of Crown assets and liabilities (e.g. the state of Crown land vegetative 
cover and its relationship to potential flood risk and liability for compensation). 

The Treasury’s proposed definitions are accurate but could be better aligned with the 
widely used terminology of direct, indirect, future use and non-use value. Many of the 
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direct and indirect values can be measured through market or cost-based methods and 
their values used to assess the assets, liabilities and risks facing Crown property.  

Techniques 

Valuation of non-market attributes of the environment is broadly divided between 
revealed preference and stated preference techniques. The stated preference non-
market valuation techniques of contingent valuation and choice modelling remain the 
only methods for estimating non-use values. Other stated preference techniques like 
conjoint analysis and contingent ranking enable relative preferences for different 
attributes to be estimated, but do not explicitly attach monetary values to them. 

If estimates of non-use values are reliable and considered valid components of well-
being, they should be included in assessments of investment decisions. But because 
they are not realisable values in the sale of properties, they less obviously sit in 
assessments of risks and liabilities that inform the Investment Statement. 

New Zealand has developed the capability to derive non-use values. The current body 
of research on non-use values is wide ranging in terms of the subjects it covers. 
However, the studies are thinly spread, use diverse methods and tend to focus on 
localised impacts and values. The results are therefore not readily generalisable or 
scalable to a national level, or robustly used in the benefit transfer approach. This is a 
challenge for the Investment Statement and national policy analysis in general. 

New Zealand applications 

Non-use value is a legitimate consideration in assessing economic well-being and may 
be used to inform the choice of spending programmes by government agencies. In 
principle, expressing non-use contributions to people’s well-being in dollar terms 
creates a common unit of measure for comparing investments that boost non-use 
attributes against those delivering other goods and services. But in practice, limitations 
in estimates of non-use values make it difficult to include them with other items in the 
investment statement that relate to government’s financial assets and liabilities.  

At present, there are relatively few non-market value estimates in New Zealand for 
specific environmental attributes of interest to public policy, derived over many years 
using different techniques with varying degrees of sophistication. The intended 
valuation purpose shapes the nature of the outputs and limits their usefulness for use 
as generic or national values for the Investment Statement.  

One non-market valuation study in New Zealand to date has examined and found 
distinctly different preferences for environmental protection between the Māori and 
non-Māori population. Should further survey-based valuations be undertaken, it is 
important that it should be large enough to encompass analysis of a representative 
subset of Māori responses as well as that of the rest of the population, to examine the 
differences between them and identify and give due weight to specific resources of 
high cultural value to tangata whenua.  

Existing New Zealand estimates are too few and varied to infer much about the generic 
value of environmental improvements, or how locality affects value. One solution to 
this is to increase the range of non-market value estimates, applying a standardised 
approach to a wider range of crucial environmental attributes. Developing more 
comparable estimates in this way would in time enable a meta-analysis accounting for 
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explanatory context variables to yield more generalizable indicator values for different 
environmental attributes.  

Until there is better explanation of what the values of different environmental 
attributes are, how they vary in different contexts, and why they vary with influences 
on supply and demand, non-market valuation is unlikely to be widely relied on for New 
Zealand decision making.  

Conclusions and Prospects 

Various factors undermine confidence in stated preference estimates of non-market 
values for environmental attributes. Household willingness to pay for individual 
environmental attributes from stated preference studies is often high high relative to 
observed household spending on environment in general. This may reflect part-whole 
bias, in which people appear to express the same value for protecting environmental 
features of vastly different scale and significance, which is widely reported in the 
literature.  

High values also create problems for aggregating values across a population, as people 
cannot dig as deep for successive environmental programmes as they do for a one-off 
choice. Presenting respondents with clear definitions of what is being valued, and 
reminding them of their income constraints, are key to improving confidence in the 
results of hypothetical questioning in stated preference valuations. 

One possible option for improving the usefulness of non-market value estimates is to 
aim valuation studies away from detailed local environmental effects toward high level 
simple choices, in a way similar to that used in contingent valuation of the value of 
preventing fatalities (VPF) used in transport appraisals. The VPF provides values for 
severity of harm that are generic and applicable to a range of appraisals in a way that 
environmental valuations commonly are not. 

The value of preventing fatalities is estimated from surveyed respondents’ willingness 
to pay for small reductions in fatality risk that, scaled across the population,  indicates 
public willingness to pay to save a life. . Separate relative values derived for non-fatal 
serious injuries and minor injuries can be used to value the benefits of projects and 
policies that are expected to reduce fatal and non-fatal casualties in transport.  

A similar approach can be applied to assessing public willingness to pay to reduce the 
risk of major accidents that cause short term disruption and more lasting adverse 
effects on the wider environment.  This could enable estimation of generalised values 
from public aversion to different types of risk and loss – irreversible versus recoverable 
losses, immediate catastrophic loss and continued exposure to risk of degradation - 
and provide a basis for weighing the value of Crown liabilities for public losses. 

There are three medium term options for improving the usability of non-use values at 
a national level: 

• invest in meta-analysis to establish common values across the variety of 
studies – this is still limited by the small number of studies of particular 
non-market attributes 

• invest directly in developing studies to derive national values of aversion to 
environmental risk that could be used to inform the Investment Statement 
and other areas of policy analysis 
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• establish a cluster of commonly accepted definitions for broad impact 
categories to standardise and improve comparability of future estimates. 

A combination of general values for public aversion to environmental risks, and a range 
of specific values for different environmental attributes from meta-analysis of non-
market valuation studies, would be adaptable to a variety of public policy and project 
assessments, making them more holistic and looking beyond impacts for buildings and 
staff to also valuing some longer-term effects on natural capital. They could also assist 
the Investment Statement by improving justification for its proposed spending 
programmes, and expanding understanding of Crown assets and liabilities. 



 

NZIER report -What’s the use of non-use values? v 

Contents 
1. Introduction .................................................................................................... 1 

2. Purpose of valuation ...................................................................................... 2 

3. Definitions and concepts ................................................................................ 3 

4. Outline of Valuation Methods ...................................................................... 11 

4.1. Market based techniques ...................................................... 11 

4.2. Revealed preference (surrogate market) techniques ........... 12 

4.3. Stated preference (simulated market) techniques ............... 13 

4.4. Benefit transfer techniques ................................................... 14 

4.5. Other approaches .................................................................. 16 

5. New Zealand Non-Use Values ...................................................................... 17 

5.1. New Zealand non-market valuation database ...................... 17 

5.2. Estimates not on the non-market valuation database .......... 19 

5.3. Māori perspectives and non-use values ................................ 20 

5.4. Themes - strengths and weaknesses in current approaches 22 

5.5. Non-use values in decision-making ....................................... 23 

5.6. Summary of approaches to environmental valuation ........... 23 

5.7. The validity of non-market and non-use values .................... 25 

6. Conclusions ................................................................................................... 28 

7. References .................................................................................................... 31 

 

Figures 

Figure 1 Total Economic Value Framework ................................................................................. 3 
Figure 2 Total Economic Value – for Water ................................................................................. 5 
Figure 3 Total Economic Value for Biodiversity ........................................................................... 6 
Figure 4 Total Economic Value of Forests.................................................................................... 6 
Figure 5 Total Economic Value and Ecosystem Services ............................................................. 7 
Figure 6 Total Economic Value and Components ........................................................................ 8 
Figure 7 A value typography for supplementing Investment Statement .................................... 9 
Figure 8 Environmental services and valuation methods .......................................................... 24 
 

Tables 

Table 1 Approaches to valuation ................................................................................................. 2 
Table 2 Market and cost-based valuation approaches .............................................................. 11 
Table 3 From New Zealand Non-market Valuation Database ................................................... 17 
Table 4 Difference between TEV and Use Value estimates ....................................................... 18 
Table 5 Māori and non-Māori values in water quality changes ................................................ 21 
Table 6 The emerging themes ................................................................................................... 29 



 

NZIER report -What’s the use of non-use values? vi 

 

 



 

NZIER report -What’s the use of non-use values? 1 

1. Introduction 
This report provides a survey of the academic, government and other literature on 
total economic value (TEV), and its relevance for the Treasury’s preparation of its 
Investment Statement to be issued in 2018 listing Government’s assets, liabilities and 
risks. It reflects the Treasury’s particular interest in the relevance and validity of non-
use values (NUV), which have wider currency in academic circles than in official 
accounting measures. It also covers: 

• An assessment of definitions and interpretations of terms used in the 
literature, and their usefulness in advising governments on policy and 
investment decisions  

• An outline of the various techniques used to measure non-use values, the 
relative strengths and weaknesses of such techniques, and examples of how 
the concept of Total Economic Value has been used in practice to help 
decision makers  

• A description of: 

 New Zealand estimates of non-use values of natural and 
environmental resources 

 Māori perspectives and attempts to incorporate these into 
assessments and broader discussion of non-use values  

 What themes or approaches have arisen from this research? What are 
the relative strengths and weaknesses of these themes/ approaches? 

 Attempts to incorporate these non-use values into decision making. 

The report includes suggestions for improvements where its assessment finds term 
definitions, techniques or their uses weak or deficient. 

Structure of the report 

We approach this task here through the following stages: 

1. Purpose of economic valuation 
2. Definitions of the terms and concepts and any ambiguities that have arisen 

in practice 
3. Brief outlines of the various techniques used and their strengths and 

weaknesses, which will include stated preference, revealed preference and 
inferences to be drawn from market valuations about the implied value of 
non-use effects 

4. Distinct applications to New Zealand, including the influence of Māori 
perspectives on decisions, the range and scope of New Zealand estimates, 
and the evidence of how non-use value estimates have influenced decisions 
that have been made 

5. Conclusions on usefulness of non-use values in New Zealand and their 
relevance for the Investment Statement 2018. 
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2. Purpose of valuation 
In economic terms, value is a change in well-being, and valuation is the process of 
inferring value. The purpose of valuation is to establish the relative worth of things in 
satisfying human demands and needs. Valuation provides an indication of what can be 
obtained from resources when used in particular ways. When conflicts arise over the 
potential uses of a resource, the relative value of the resource used in different ways 
indicates which use would provide the largest return in benefits for people. Value is 
therefore a primary means of highlighting the trade-offs in resource use choices, and 
which choices to make to improve the efficiency of resource use. 

For goods and services traded in markets the value is readily ascertained from 
observable market prices. But governments are largely in the business of addressing 
market failures, so for large areas of government activity there are no market prices 
with which to value government outputs. In fields such as conservation, defence, 
education, health and justice, the costs of providing services are easily identified, but 
the value obtained from them is unclear.  

It is difficult to establish an efficient level of service provision when the value of its 
output is obscure. Often this comes down to government or managerial judgement 
calls of how much to provide of different services, but economics has developed a 
number of non-market valuation techniques to help determine what value people 
would place on services, if they could. Such techniques differ according to the purpose 
of the valuation, of which there are four broad categories. These are illustrated in Table 
1 with respect to ecosystem services obtained from the natural environment. 

Table 1 Approaches to valuation 

 

Approach Why do we do it? How do we do it? 

Determining the total 
value of the current flow 
of benefits from an 
ecosystem 

To demonstrate the non-
zero value and understand 
the contribution that 
ecosystems make to society 

Identify all mutually-compatible services 
provided: measure the quantity of each 
service provided; multiply by the unit 
average value of each service 

Determining the net 
benefits of an 
intervention that alters 
ecosystem conditions 

To assess whether the 
intervention is economically 
worthwhile 

Measure how the quantity of each 
service would change as a result of 
intervention, compared to their quantity 
without it; multiply by the marginal value 
of each service 

Examining how the costs 
and benefits of an 
ecosystem service (or an 
intervention) are 
distributed 

To identify winners and 
losers, for ethical and 
practical reasons 

Identify relevant stakeholder groups; 
determine which specific services they 
use and the value of those services to 
that group (or value changes resulting 
from intervention) 

Identifying potential 
financing sources for 
conservation 

To help make ecosystem 
conservation financially self-
sustaining 

Identify groups that receive large benefit 
flows, from which funds could be 
extracted using various mechanisms 

Source: World Bank (Pagiola, von Ritter and Bishop 2004) 
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3. Definitions and concepts 
The starting point 

The concept of Total Economic Value was defined in the 1980s in the emerging field of 
environmental economics, to give effect to the recognition that environmental 
resources have value beyond their current or potential tangible uses.  

The Treasury is considering the usefulness of one depiction of how the different values 
fit together, as illustrated in Figure 1. The broad distinction is between Use value and 
Non-use value, with further subdivisions. 

Figure 1 Total Economic Value Framework 

 

 

Source: OECD 2006 

Definitions given in Treasury’s RFP are: 

• Actual use value: the value placed on using the resource, whether directly or 
indirectly, whether the use consumes the resource or not. For example, the 
willingness to pay for swimming in a river, or using the water for irrigation.  

• Option value: the value placed on the option to use the resource at some point 
in the future, whether that use is known or unknown. For example, the value 
placed on preserving a river so you can swim in it later or in case gold is found 
in the river. (Note: the literature often calls known uses ‘option value’ and 
unknown uses ‘quasi-option’ value. While this distinction is likely important in 
survey design it is not important for our [the Treasury’s] purposes) 

Non- Use values 

• Altruism value: the value placed on preserving the resource so others can 
use it now, even when there is no planned or potential use for the person 
willing to pay. For example, the willingness to pay on preserving a river so 
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that others can swim in it, even though you have no intention of ever doing 
so. 

• Bequest value: the value placed on passing on the resource for the use of 
future generations. For example, the willingness to pay for preserving a 
river so that your children can swim in it.  

• Existence value: the value placed on knowing that a resource exists, even 
though no-one may ever use it. For example, the willingness to pay for 
excluding all uses of a river, so as to preserve its existence. 

This general framework has been recognised for the past 30 years, particularly in 
connection to non-market valuation techniques. But there are slight variations in 
interpretation and categorisation of the various value components. 

Pearce et al (1989) noted that “While the terminology is still not agreed, environmental 
economists have gone some considerable way towards a taxonomy of economic values 
as they relate to the natural environment”. Pagiola et al (2004) noted that “the 
breakdown and terminology vary slightly from analyst to analyst, but generally include 
(i) direct use value; (ii) indirect use value; (iii) option value; and (iv) non-use value. The 
first three are generally referred to as ‘use value’”. 

There are numerous variants on the Total Economic Value diagram in the literature 
(see below) and the OECD (2006) diagram is one of the simpler depictions. As such it 
misses some distinctions that may be useful in relation to the Investment Statement, 
which could be covered with some modification of the third row down in the diagram. 

• Actual use is also known as current use value or direct use value and 
reflects mostly tangible values of uses made of an environmental resource 

 These are used directly by people for final consumption or inputs into 
production, including such things as harvesting of food products, 
timber, fuel or medicinal compounds, and non-consumptive uses such 
as recreational and cultural activities that use the environment in situ 
without extracting materials or organisms 

• Indirect use value (sometimes called production support value) is an 
additional category that refers to benefits derived outside the ecosystem 
that creates them, such as carbon sequestration benefits for the global 
community, water filtration benefits for people downstream, or the storm 
protection of mangroves that benefits coastal properties and infrastructure;  

• Option value is more accurately described as future use value, comprising: 

 Option value, or the value of retaining something for future use 

 Quasi-option value, or the value of waiting for better information 
before committing to resource use which may be irreversible – which 
can also be construed as the potential value of as yet unknown 
attributes or uses of a resource that could be beneficial in future 

• Value for others is an individual’s willingness to pay for the benefit of other 
people, both those alive today (altruism value) and those alive in future 
(bequest value) 

• Existence Value is an individual’s willingness to pay for the benefit of other 
things, principally other species that are considered to have a right to 
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continued existence, but sometimes more abstract notions (like 
environmental integrity). 

A gallery of TEV 

Figure 2 shows the TEV framework adopted by Ministry for the Environment applied 
to water in the Waitaki Catchment, to aid consideration of major diversion for 
Meridian’s proposed Project Aqua hydro-electric scheme. This drew a distinction 
between use value for commercial purposes and non-commercial instream uses. The 
division of instream uses between direct (swimming) and indirect (angling) is different 
from the direct/indirect split in other literature and why swimming should be direct 
and angling indirect, when both are recreational activities that depend on there being 
water in rivers and streams, is obscure. 

Figure 2 Total Economic Value – for Water 

 

 

Source: MfE 2007 Option and Existence Values for Waitaki Catchment 

Figure 3 shows a more detailed breakdown of TEV (drawing on the Canadian EVRI 
database categorisation) for valuing biodiversity, to be used by MAF in its biosecurity 
functions. Figure 3 draws distinction between Active uses and Passive uses, reflecting 
criticism that even Non-use values reflect a decision to “use” the resource in a certain 
way. Active uses are further divided between Direct uses which are predominantly 
those which extract things from the environment, and Indirect uses that provide 
functional benefits to people with a mix of market and non-market values. Passive uses 
are divided between Existence values and Bequest values – Altruistic value has 
disappeared. The values become less tangible the further to the right they lie on the 
diagram. 
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Figure 3 Total Economic Value for Biodiversity 

 

 

Source: Nimmo-Bell 2011 for MAF Biosecurity New Zealand 

Figure 4 shows the TEV applied to forest resources by the FAO.  

Figure 4 Total Economic Value of Forests 

 

 

Source: FAO TEV of environmental resources 



 

NZIER report -What’s the use of non-use values? 7 

FAO reverts to distinguishing Use value from Existence value (in place of Non-use 
value), but this is further divided between true Existence value and Others’ value (i.e. 
Bequest value). At the lower level, Direct use value includes consumption of primary 
goods and services from the environment, including that of developed recreation and 
hunting, i.e. all things that potentially have commercial value. Indirect use value comes 
from secondary goods and services that support other activities or provide non-market 
benefits (such as unpriced recreation). 

Figure 5 looks at another application of TEV to forests which also relates it to the 
ecosystems services framework. Thus, Direct uses are provisioning services, Indirect 
uses supply regulating services and some provisioning services, option values apply to 
future availability of both, while cultural services are split between Direct use, Indirect 
use and Non-use value categories.  

Figure 5 Total Economic Value and Ecosystem Services 

 

 

Source: https://www.researchgate.net/figure/272795265_fig1_Figure-1-TEV-Taxonomy-and-

Ecosystem-Services-adapted-from-Mendes (2012) 

Pearce et al (1989) in a relatively early exploration of the concept depicted TEV as the 
sum of Total User Value plus Existence value, where: 

• Total User Value = Actual Use Value plus Option Value 

• Option Value = Value in use (by the individual in future) + Value in use by 
future individuals (descendants and future generations) + Value in use by 
others (vicarious value to the individual) 
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• Existence Value = Intrinsic value (value of an object for its own sake). 

This formulation puts what later became known as Bequest value (to future 
individuals) as a sub-set of Option value rather than a Non-use value. Further, the 
authors posit that the more a resource use choice has the following characteristics – 
irreversibility of change, uncertainty about future conditions and uniqueness of 
natural resource – the higher the value likely to be attached to its preservation. 

Figure 6 Total Economic Value and Components 

 

 

Source: Baveye et al 2016 

Figure 6 shows a more recent depiction of TEV, which makes a high-level distinction 
between Instrumental value and Intrinsic value, the Instrumental value alone split 
between Use values and Passive use values. Direct use values are split between 
consumptive uses (like water abstraction) and non-consumptive uses (like in-stream 
recreation), and passive use values are shown with a different split between Existence 
value and Philanthropic value, the latter containing Bequest value and Altruist value. 
The Philanthropic value is referred to as a “warm glow”, a term which is sometimes 
pejoratively used to describe actions to make people feel good without necessarily 
achieving much in tangible terms. It is not clear why the term should apply to bequest 
and altruistic value and not to existence value, as all passive use values reflect 
individuals’ willingness to pay over and above what their own use requires.  

The inclusion of intrinsic value in TEV in Figure 6 and the Pearce description above is 
problematic from a philosophical perspective, as the idea that some aspect of the 
natural environment has value in and of itself is at odds with the basis of economic 
valuation as expression of people’s preferences (Zimmerman 2010). People with a 
“deep ecology” worldview may view the aggregation of individual preferences as not 
always coinciding with what is morally right or wrong, and intrinsic value may also be 
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used to suggest that some environmental attributes are not to be traded off under any 
circumstances, (for example in discussions of environmental integrity or the mauri of 
waterways). However, if intrinsic values are to have influence over decisions they must 
be recognised by the people making them, which is why they may be treated as 
overlapping (if not exactly congruent with) the concept of existence value. The notion 
of intrinsic values of ecosystems is explicitly included in section 7(d) of the Resource 
Management Act and is defined to include biological and genetic diversity and 
essential characteristics that determine ecosystem integrity, form, functioning and 
resilience, but the Act gives no guidance as to how these are to be weighted or valued 
in decisions under the Act. 

From the above review, there is no universally accepted definition of the components 
of Total Economic Value beyond the broad distinction between use values and non-
use values. The literature reveals a lot of effort spent in rearranging and redefining the 
components of TEV along broadly arbitrary lines with little suggestion of which is best 
for all circumstances. Distinctions between existence value and bequest value are also 
primarily indicators of motivation rather than distinct and separable values that people 
hold. In practice, few studies attempt to separate the non-use value components and 
it would not be fruitful seeking greater precision on those components.  

Implications for the Investment Statement 

The Investment Statement is a fiscal reporting requirement of the Public Finance Act 
1989 which provides information on the shape and health of the Crown's portfolio of 
assets and liabilities at the end of the full financial year, outlining how the balance 
sheet has changed in recent years and forecasting anticipated composition and size 
through the next five-year period. It also describes the performance of the Crown's 
major asset and liability classes and discusses frameworks for good balance sheet 
management to underpin New Zealanders' living standards. It is intended to help in 
ensuring cost effective public service provision, value for money and resilience against 
the next economic, financial or natural disaster shock. 

Figure 7 shows the value typography for Total Economic Value. Market-based 
estimates of some Direct Values and Indirect Values could be most practically adapted 
for estimating values at risk or losses avoided from the state of environmental assets. 

Figure 7 A value typography for supplementing Investment 
Statement 

 

 

Source: NZIER 
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If the Investment Statement is used to guide new investment and non-use values are 
valid components of economic welfare, that guidance would be deficient if it omitted 
non-use values. But it is hard to see how non-use values derived from non-market 
valuations would add to the integrity of the Statement as a Balance Sheet management 
device assessing opportunities and challenges in each asset class, and risks to the 
economy. Moreover, Investment Statement 2014 (B.8 52) stated that “a majority of 
the value in the conservation estate relates to public conservation land which provides 
ecosystem services such as biodiversity, species protection, topsoil retention, nutrient 
cycling, flood protection, climate regulation, water capture and purification, landscape 
values, recreational access and wellbeing”. For many of these services – e.g. topsoil 
retention, flood protection, and climate regulation - the Crown acts as insurer of last 
resort, so healthy ecosystem functioning reduces risk of future productive losses and 
Crown expenditure. Such services come under the category of indirect uses, which can 
be estimated using market or cost-based methods. These would be more readily 
incorporated into the Investment Statement than non-use values.  
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4. Outline of Valuation Methods 
A range of non-market valuation methods are used to quantify and monetise non-use 
values. This section provides an outline of the methods.  

4.1. Market based techniques 
Market based valuation means valuing an ecosystem good or service at the value at 
which it is exchanged in market transactions. In the case of recreation and tourism, 
this could include the price of entry to particular attractions (such as the National Trout 
Hatchery at Turangi) or the price of particular visitor services, including concession-
supplied services. In New Zealand, such values are likely to be incomplete indicators of 
value of Crown owned natural areas used for recreation and tourism, given the extent 
of unpriced use of such lands, including casual access or simply admiring the view. 

Table 2 provides a broad typology of market and cost-based approaches to valuing the 
natural environment. These all infer a value for the environmental change from some 
associated change in observed market activity. Mostly they infer a cost that would be 
incurred if the environment deteriorated, not the value that people might place on 
avoiding such deterioration, which may be greater than the expected avoided cost 
because of preference for peace of mind. Such techniques are therefore considered to 
give only a lower bound estimate of the value of the environment. 

Table 2 Market and cost-based valuation approaches 

 

Technique Approach Examples of use 

Change in 
productivity 

Value change in environment at the 
change in output associated with it 

Costs of land degradation set at lost 
agricultural output value; benefits of lower 
factory noise levels valued at increased 
production from lower absenteeism 

Change in 
income 

Value change in environment at the 
change in incomes associated with it 

Costs of air pollution valued at attributable 
health costs comprising lost productivity, 
increased medical expense & fatalities 

Replacement 
cost 

Value change in environment at cost 
of replacing equivalent natural 
resources elsewhere 

Costs of replacing access to houses lost by 
re-routing a highway taken as a measure of 
benefits of maintaining access 

Preventative 
expenditure 

Value change in environment at 
observed cost of taking precautions 
against losing existing level of 
enjoyment 

Cost of noise pollution inferred from 
households’ willingness to pay for 
increased sound insulation, double glazing, 
baffle structures etc 

Relocation 
expenditure 

Value change in environment at 
observed cost of relocation to 
maintain existing level of enjoyment 

Cost of congestion inferred from firms’ and 
households’ willingness to pay to relocate 
to less congested locations 

Source: Commonwealth of Australia 1995 

Various methods may be used to estimate the costs and value changes in these 
approaches. There are also specific techniques that have been developed to 
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standardise some of these, such as the Business Biodiversity Offset Programme which 
is an application of replacement cost approach. 

4.2. Revealed preference (surrogate market) 
techniques 

Non-market values can be estimated through what are known as revealed preference 
or “surrogate market” methods, which value an environmental asset by analysing 
market behaviour associated with its use. Two common revealed preference methods 
are travel cost analysis applied to valuing recreation sites; and hedonic pricing which 
has been applied to property values with respect to variations in property attributes 
or to wages with respect to variations in the risk associated with different jobs. 

Travel cost analysis 

The longest established non-market valuation technique applied to recreation is the 
travel cost method, which infers a price for un-priced recreation destinations from 
analysis of travel costs of a sample of those visiting each site. It is a two-stage process. 
First, a distance decay function is derived to establish the relationship between 
visitation and travel cost (mostly comprising travel distance costs, including travel time 
and fuel, but also including spending on ancillary services such as accommodation and 
other spending around the destination). This relationship is used to predict the 
visitation rates at changed levels of price, on the assumption that people would react 
to a destination entrance fee in the same way that they do to changes in travel 
expenses.  

There are two variants of travel cost method: the original “zonal” model in which 
concentric zones are established around the site and visitation is expressed as a rate 
per head of population in the zones; and a later “individual” method which uses more 
sophisticated analysis methods to estimate the probability of an individual from a 
given location visiting the site. The result in both cases is an estimate of a demand 
curve of visits at different levels of price, from which consumer surplus is derived. 

The travel cost method was developed to deal with a particular type of recreation 
behaviour, single-destination visits from an origin to a destination site. It is less suited 
to multiple site trips, for which elaborate (but essentially arbitrary) procedures have 
been proposed for attributing shares of common trip costs to the different sites, 
usually based on the proportion of time spent at each site. Time spent at a location is 
not necessarily a good indicator of value placed on it: a “must-see” site that has limited 
capacity for doing things once there may be visited for only half an hour yet still attract 
a higher willingness to pay than intermediary stops along the way where people spend 
longer. 

The presence of substitute sites that provide intervening opportunities between 
origins and destinations can be taken account of in the derivation of distance decay 
functions, but not all studies do this consistently. The recurring issue of how to 
attribute joint costs on multiple-site visits is particularly problematic with the cross-
country tours commonly seen among international visitors to New Zealand (Clough 
and Meister 1991, Kerr et al 1986). The travel cost method is also rather limited in its 
depiction of marginal choices, as it effectively calculates consumer surplus at a point 
in time, presenting a value that would be lost if the site were removed in its entirety. 
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The common approach is to use the consumer surplus per visitor-day to estimate the 
value of small changes in capacity at the site, but it provides no guide to the value of 
other marginal changes in provision, such as changes in levels of crowding or the 
reconfiguration of access across the site. In short, although travel cost analysis says 
something about the value of the quantity of recreation taking place at a site, it is not 
informative about the marginal changes in the quality of provision for recreation. 

Hedonic pricing 

The other main revealed preference valuation technique is hedonic pricing, most 
commonly seen in regression analyses of house prices to isolate a price premium on 
proximity to a park or similar amenity. Whilst this could be taken as a valuation of the 
recreation opportunities of a park, the value premium can also be associated with 
more general amenity effects apart from recreation. Such analysis requires a large 
dataset of property values and the ability to control for other influential variables. It is 
most applicable to urban contexts and would not give the total value for recreation on 
sites that attract visitation from outside the immediate neighbourhood.  

A hybrid approach is the hedonic travel cost method, which focuses on the choice of a 
recreation site from a given origin, rather than the set of visitor origins for a given site 
(Brown and Mendelsohn 1984). However, this has not been much used and has 
received critical reviews for involving considerable inaccuracy and not providing useful 
information for many important policy questions (Bockstael & McConnell 1998). 

More recently, the UK’s National Ecosystem Assessment (NEA 2011) used 
econometrics to analyse supply of, and demand for, recreation sites in a GIS 
framework to indicate variations in “price” across regions.  Regions in which sites are 
scarce relative to demand had high value per visit to sites, or alternatively higher 
“import” (and cost) of supply by people travelling out of region to access recreation 
sites. An amalgamation of multiple travel cost studies with detailed modelling of 
distribution of population and recreation sites, the UKNEA was a large data-intensive 
undertaking and, while some follow-on work continues on specific subjects like the 
marine environment, a full NEA is unlikely to be repeated in the near-term, lessening 
its usefulness for informing recurring investment statements.  

4.3. Stated preference (simulated market) 
techniques 

Stated preference valuation techniques have also been widely applied to recreation, 
most commonly with respect to the value of particular sites or facilities. Although 
based on responses to hypothetical questions, the direct questioning has the potential 
to pick up values other than current use of particular sites (e.g. option values and non-
use values) and can be applied across a broader sample of the population than those 
who currently use the site. Recreation use varies through the family life cycle and the 
value placed on a site is not just dependent on those who currently use it, but also may 
include option and existence value across the wider population.  

Contingent valuation and choice modelling are stated preference techniques that have 
been applied to recreation sites. Contingent valuation tends to be used as a substitute 
for travel cost analysis, in which the marginal choice is the continued availability or 
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non-availability of the site in question, although sometimes such studies have also 
sought relative preferences for different future options for the site.  

Choice modelling enables considerably wider range of choices to be examined by 
establishing the relative values of different attributes of a site: it can be used for 
establishing a price for adding different components of a recreation site, such as open 
space, trails, facilities and so on, which gives it potential to be used in a wider range of 
management decisions than the simple demonstration of an economic value attached 
to the continued availability of the resource. 

Contingent valuation 

The contingent value method presents a sample population with a hypothetical 
situation to elicit direct responses on the willingness to pay for or willing to accept 
(with compensation) the presented outcome. The method can be used to estimate use 
and non-use values: it has been used as a market research technique to estimate the 
prices that people would be willing to pay for improvements in public services or to 
fund payments for ecosystem services schemes, but its more distinctive use is to 
estimate non-use values. This method seeks to directly represent changes in utility 
with monetary values (Perman et al. 2011). The responses can be weighted for sample 
population characteristics such as socio-economic factors.  

Choice modelling  

The method involves presenting survey respondents with a range of discrete 
alternatives from which respondents are asked to choose their most preferred 
alternative. The outcomes and the cost alternatives are described in detail. The aim is 
to establish trades-offs respondents are making between the attributes and costs of 
the alternatives. Choice modelling is becoming more popular to measure non-use 
values, because its use of implicitly asking about costs trade-offs tends to yield greater 
respondent participation rates compared to asking for explicit value as in contingent 
valuation. Choice modelling can also be more informative than contingent valuation 
about the marginal value from small changes in the attribute mix.   

Conjoint analysis  

Conjoint analysis aims to elicit preferences from the sample population, rather than 
monetary values, by presenting them with choices or trade-offs for a range of options 
with different characteristics or costs. Conjoint analysis allows researchers to infer 
social preferences and ranking of options and outcomes associated with use or non-
use of natural capital without having to assign monetary values. This method may be 
used in informing the Investment Statement about the relative priority society places 
on types of natural capital, but may not necessarily provide estimates of the value of 
natural capital. The emphasis on establishing trade-offs, rather than monetary values, 
is more akin to the information used for policy formulation than for the broad purposes 
of the Investment Statement.  

4.4. Benefit transfer techniques 
Benefit transfer is not a particular technique, but refers to the use of values of 
recreational or other environmental services obtained by any method in one context 



 

NZIER report -What’s the use of non-use values? 15 

“transferred” to similar contexts elsewhere. It has the appeal of being relatively cheap 
to apply if the same value can be used over and again, but such repetitive use has 
potential to reduce its accuracy.  

The simplest approach would be to take a benefit value per visitor day and apply it to 
the number of visitors affected at a different site, which is sometimes called benefit 
value transfer. But since the value of a site for recreation is likely to depend on 
context-specific factors such as the proximity to substitute sites and the population 
characteristics, this is unlikely to be particularly accurate. A more sophisticated 
approach is benefit function transfer, which defines the original site value as a 
function of variables around it, and then applies that function to the transfer site.  

A consensus appears to be emerging in the literature that benefit transfer can provide 
valid estimates under certain conditions, such as close similarity between the 
commodity or service being valued in the original and comparative situation, and the 
original estimates being transferred themselves being derived by a reliable application. 
However, there are many examples of benefit transfer being done badly (Pagiola et al 
2004) and there remains a risk of it being used inappropriately. There is a tension 
emerging between what might be termed the conventional approach to non-market 
valuation, of seeking some number to demonstrate that non-market values of sites at 
risk are not zero, and the more recent approach informed by the notion of ecosystem 
services that is much more focused on the stream of benefits from a particular site. 
The latter approach is much more exacting in the use of benefit transfer values – in 
recreation, the value per visit needs to reflect demography, general levels of income, 
substitute recreation opportunities and the attributes of particular sites. Even then 
choice modelling studies have shown significant differences in value between 
apparently similar situations, due to influences that have not been adequately 
recognised and controlled for (Kerr & Sharp 2004).  

Such considerations also point to limitations in drawing on international studies for 
benefit transfer purposes, and limitations on the uses of valuation databases that have 
begun to emerge, such as the New Zealand Non-Market Valuation Database hosted at 
Lincoln University and the EVRI Database compiled by Environment Canada. Such 
databases may be influential in indicating the likely relative valuation of different types 
of recreation or site, but are less reliable for determining the value to use in benefit 
transfer because of a range of variables that may not be fully accounted for in the 
valuation process. There are significant challenges in ensuring that valuation work and 
the compilation of databases are relevant for practical policy and management 
purposes (Allen & Loomis 2008). Publication pressure has resulted in an abundance of 
novel applications which are increasingly theoretical, “quirky” or otherwise far 
removed from the day-to-day concerns of resource management, and such studies 
require substantial reworking to extract comparable results for meta-analysis.  

Meta-analysis has been recognised as a way to overcome the limitations and potential 
biases in non-market valuation studies when applying the benefit transfer method 
(Pearce 2006). For example, meta-regression analysis can enable the statistical 
identification and explanation of the variation in non-market values, including the 
variation due to valuation methods or differences in individual variables (Rosenberger 
and Loomis 2017). Meta-analysis can deliver greater insight and more robust benefit 
transfers; however, it requires the investment of time and resources which can be 
challenging.   
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If non-market valuation and valuation databases are to be useful in influencing 
practical policy and management decisions they need to: 

1. overcome scepticism among those outside the fields of environmental 
economics about the validity of results obtained from techniques relying on 
hypothetical questioning  

2. demonstrate their reliability relative to the more readily observable 
transacted values used elsewhere in assessing economic outputs and 
performance. 

 

4.5. Other approaches 
There are other methods for attaching value to aspects of well-being.  

• Life satisfaction methods: these examine life satisfaction against multi-
attribute scales of things that are deemed to be enhancing to well-being 
(Frey et al 2009). These methods impose value weightings on these 
attributes according to expert judgement, rather than inferring how people 
weight these matters themselves. 

• Quality Adjusted Life Years (QALYs): a specific measure used in comparing 
health intervention that combines measures of longevity and quality of life. 
QALYs and the related Disability Adjusted Life Years (DALYs) are forms of 
Life satisfaction method designed for a specific purpose, but as they are 
based on two different components (longevity and quality) one QALY is not 
equivalent to any other, limiting the measures’ usefulness in comparing 
resource use choices.1 

• Measurements of well-being: The OECD has recently issued Guidelines for 
the Measurement of Subjective Well-being, which include surveys of stated 
well-being linked to econometric analysis of quantitative measures. These 
are claimed to be able to infer community preferences for environmental 
improvements from survey based material and quantitative data, but this is 
peripheral to the main work in well-being measurement and details are 
obscure.  

• Experienced preference method: this values the ex-post experience of 
environmental quality by self-reported responses which are considered 
more closely aligned to other measures of subjective well-being (Ambrey et 
al 2017) – but they are not aligned to choices at the margin which is the 
focus of other valuation for ex ante decisions  

                                                                 
1  A QALY can be used in comparing discrete choices in health care, e.g. between treating kidney patients with dialysis where 

they obtain longevity with life quality compromised by repeated treatment, and kidney transplants where life quality is 
improved but there is a statistical risk of shortened longevity due to tissue rejection. But comparing a QALY in kidney 
treatment with one in Coronary care is questionable because of the subjective differences in the qualitative distinction 
between them. It is also possible for apparently similar QALYs to have different mixes of longevity and quality outcomes. 
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5. New Zealand Non-Use Values 
This section surveys the available New Zealand estimates of non-market values that 
might be used to broaden the scope of the Investment Statement. It also considers 
what the relatively small number of estimates and their dispersal across a variety of 
methods means for the use of these values to aid decision-making.  

5.1. New Zealand non-market valuation 
database 

Lincoln University hosts a non-market valuation database, listing summary details of 
revealed preference, stated preference and benefit transfer studies undertaken in 
New Zealand. The earliest studies date from the 1970s; the most recent from 2011, 
and the database does not appear to be actively accumulating new studies since then. 

Table 3 shows there are 114 studies in topic areas relating to the natural environment, 
with environmental protection and outdoor recreation having the most studies (35 
each). There are 75 studies that use the stated preference techniques of contingent 
valuation and choice modelling, which are the methods most likely to yield non-use 
values. Most of the difference is accounted for by the removal of travel cost models 
from outdoor recreation, but there is also a big reduction in the sundry category in the 
table because many of these studies do not value attributes of the natural 
environment, but rather such things as travel time, safety, and willingness to pay for 
different types of market goods.  

Table 3 From New Zealand Non-market Valuation Database 

Number of studies in each category 

Category Total studies Of which: Stated 

preference studies 

Aesthetics 6 6 

Environmental protection 35 32 

Outdoor recreation 35 19 

Sundry 27 9 

Water quality and pollution 11 9 

Source: NZIER, drawing on http://selfservice.lincoln.ac.nz/nonmarketvaluation/ 

The non-market valuation database records the authors, title and method used in the 
analysis, and any publications relating from those studies. In most cases it shows an 
estimated mean value for the subject matter, but there is no value for some of the 
entries, either because the results are confidential or because the results defy easy 
summary (e.g. studies of water quality may have several values for differences in 
marginal changes in quality). In total, 111 values derived from stated preference 
methods can be extracted from the database. 
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Four of the studies of recreational values are paired with studies of the same resource 
applying the travel cost method of valuation. As the travel cost method is wholly based 
on current use values (being derived from surveyed spending of actual site visitors 
engaged in recreation), the difference between the travel cost value and stated 
preference value should comprise non-use values and future use values. The results 
for the four paired studies are summarised in Table 4. This shows the non-current use 
values varying between 10% and 94% of the contingent valuation estimate. 

Table 4 Difference between TEV and Use Value estimates 

 

Authors G Kerr, K Leathers, 
B Sharp 

R Sandrey D Walker R McBeth 

Date 1983 1985 1989 1992 

Subject 
Rakaia River 

salmon angling 
Hanmer Forest 

recreation 
Bottle Lake Forest 

recreation 
Tongariro River 

fishing 

Travel Cost 
Value $20.00 $26.00 $1.62 $56.00 

Contingent 
Value $38.00 $28.76 $29.00 $67.00 

Non Use 
Value $18.00 $2.76 $27.38 $11.00 

% NUV 47% 10% 94% 16% 

Source: NZIER 

Another study in the database by Omwenga (1995) estimates the separable 
components of TEV. This suggests that in proportion to Total Economic Value, use 
value accounts for 5%, Option value for 20%, bequest value for 51% and Existence 
value for 24%.  That has some similarities to a study of values on the database prepared 
at Waikato University that reviews non-market valuation in New Zealand from 1974 to 
2005 (Yao & Kaval 2007). That found 41 observed estimates of consumer surplus for 
water resources improvement and decomposed them into the components of TEV, 
with direct use value accounting for 7%, future use value for 66% and existence value 
for 26%. Yao & Kaval conclude that the non-use value of water resources is about three 
times higher than the direct use value, consistent with previous empirical results in the 
US showing that non-use values of water resources are higher than their counterpart 
use values (Sutherland and Walsh 1985, Loomis 2006). 

However, there is no consensus on how large non-use values might be, and some 
papers question the “conventional wisdom” that such values are a significant 
component of total economic value (Cummings & Harrison 1995). Most literature does 
not attempt to attribute value to specific components of non-use value (bequest, 
existence etc). 
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5.2. Estimates not on the non-market 
valuation database 

Although the New Zealand non-market valuation database has not accumulated any 
new studies since 2011, further applications of stated preference techniques have 
been made since then. These include 6 studies of water quality or river value and 5 
studies of biosecurity issues, from wilding pines to invasive species like myrtle rust. 
The predominant stated preference technique used is choice modelling or variants of 
it, and the studies are principally being conducted by or in conjunction with 
researchers from the universities at Lincoln and Waikato. 

Several issues arise in comparing and evaluating New Zealand non-market valuation 
studies, both on and off the database.  Studies are often not strictly comparable 
because of non-uniformity of method, not just between use of stated preference and 
revealed preference but also because of the different age of studies, greater technical 
sophistication in later years and the academic imperative for novelty in application for 
publication purposes.  The studies usually have a particular localised resource for their 
subject area, or alternatively a particular policy question (e.g. willingness to pay for 
pest control), the values from which can be expected to vary with local factors of 
supply and demand for the environmental attributes at issue. But the studies rarely 
provide the contextual details that would enable meta-analysis to be conducted that 
controls for such factors, and literature reviews do little more than report the means 
and ranges of value estimates across the papers reviewed. 

There is also wide variation in the definition of environmental outputs being valued, 
except in recreation studies where visitor days or close approximations are widely 
used. In studies of water quality, survey respondents may be asked their preferences 
for changes in particular measures of water quality (e.g. clarity or nutrient loadings); 
or for more impressionistic measures of the quality of water management (e.g. high, 
medium or low); or for higher level preferences for the percentage of a region’s 
waterways in different broad quality levels distinguishable by a range of safe uses on 
a quality scale (potable, swimmable, fishable, boatable, untouchable etc). The more 
tailored a study is to particular localised issues, the more difficult it is to use its values 
to infer value to the nation of the changes identified. 

In a choice modelling study of the non-market values from improvement in freshwater 
quality from changes in livestock exclusion from waterways, Tait et al (2016) estimate 
the marginal values obtained from increasing the percentages of waterbodies 
achieving particular quality levels (i.e. shifting them from low to moderate and from 
moderate to good condition) for both ecological quality and clarity purposes. If such 
qualitative shifts can be linked to specific changes in water condition (e.g. as measured 
by nutrient concentrations or by presence or density of aquatic life), and these changes 
in condition can in turn be linked to management actions or practices (such as fencing 
off waterways from stock access, or diverting greater proportions of wastewater 
discharge to land disposal) such an approach could be used to place value on policies 
or projects to improve water quality. They could also be used to place value on raising 
the proportion of water bodies nationwide from lower to higher quality level. 
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5.3. Māori perspectives and non-use values 
International literature and experience note that monetary valuations can elevate 
Western over indigenous values (Farley 2012). Indigenous peoples often take a holistic 
view of environment and community that makes both the unitising of natural 
resources and direct comparison of competing projects difficult. 

Models have been developed that attempt to identify 'additional' or 'different' values 
in resource descriptions and thereby highlight to others the importance of these 
additional dimensions to Māori. Harmsworth and Awatere (2013) suggest Māori have 
a holistic perspective with a strong sense of ecosystems and their services expressed 
through concepts such the mauri of waterways, and also refer to more formal models 
for taking these into account. These include: 

• the Mauri Model (Kepa and Morgan n.d.) which has been applied to land 
transport and geothermal projects, overlays statistics with subjective 
measures of perceived relative good and bad, requiring careful 
interpretation  

• the Mauri Compass (Ruru n.d.) with its human/fishery/vegetation 
dimensions emphasises holistic and interdependent sets of relationships 
and the "reciprocal obligations" aspect of the Māori belief system, but 
needs subjective 'measures' for each of the dimensions in its current form 

• the Cultural Health Index (Tipa and Tierny 2006) captures values for past 
importance (as far as it is remembered/known at least), current mahinga 
kai productivity, and contemporary utility in a pragmatic set of measures, 
but relies on subjective values for a limited number of dimensions. 

Harmsworth (2014) differentiates the Māori, community and scientific values as 
(roughly) the relationships/identity lens, the utilitarian lens, and the data-centric lens 
respectively. He suggests mapping of technical toxicity limits against taonga/ indicator 
species of cultural value, such as eels or lamprey could be used to inform decisions at 
a practical level. 

None of these models is yet at the stage of easy operationalisation and incorporation 
with economic modelling for investment statements. Even if they could be readily and 
consistently applied, there would still be a process of translating Māori values and 
preferences identified in such models into economic values, so that any change in 
Māori values implied by a project is given due weight in the economic analysis that is 
neither under-valued nor over-valued. 

There appears some hesitancy in the literature in imposing a TEV framework and non-
market valuation approaches to matters of importance to Māori. However, some 
researchers have attempted to do this, not least to demonstrate that Māori may place 
different values on certain environmental outcomes from the population at large. 
Where Māori represent a significant percentage of the population, having an 
appropriate value for how they stand to be affected by resource use decisions could 
be important for the effective outcome of decisions made. 

An article by Miller, Tait and Saunders (2015) describes application of choice modelling 
to estimate the cultural values of freshwater for Māori and Non-Māori, with reference 
to water quality suitable for the customary gathering of food. The sample size for 
Māori was smaller, but the relative results indicated that Māori had a higher WTP for 
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enhanced cultural attributes of freshwater food gathering. Table 5 summarises the 
results of that study, showing the relativity between mean values of different 
attributes of water, and the distinct valuations given by Māori and the full sample 
survey. 

Table 5 Māori and non-Māori values in water quality changes 

WTP for a change in wellbeing per year (over a five year timeframe) 

S per household per year All groups Māori 

Employment increased by 1 job $0.16  

Environment (water quality): quantitative macroinvertebrate 
community index (QMCI) improvement from fair to good 

$30.21  

Environment (water quality): quantitative macroinvertebrate 
community index (QMCI) improvement from fair to excellent 

$122.55  

Increase in the percentage of sites suitable for swimming 
from 0% to 20%  

$23.69  

Increase in the percentage of sites suitable for swimming 
from 0% to 40%  

$29.53  

Increase in the percentage of sites suitable for swimming 
from 0% to 60%  

$35.88  

Increase in customary Māori food gathering from poor to 
below average  

$28.53 $38.96 

Increase in customary Māori food gathering from poor to 
above average  

$28.10 $40.69 

Source: NZIER, drawing on Miller, Tait & Saunders 2015  

The results suggest there was a substantial increment in willingness to pay for 
improving the macroinvertebrate status of waters from fair to good, and even more 
so from good to excellent. The incremental benefit of increasing the proportion of 
water at “swimmable” state was more modest, despite the survey being taken at a 
time when the adequacy of wade-able or swimmable status in the National Policy 
Statement’s Objective Framework was in public debate.  

The table shows there is a positive willingness to pay for Māori cultural attributes 
(mahinga kai sites) amongst the general population sample,2 but that the Māori 
respondents valued improvements in food gathering more than a third higher than the 
sample at large. The incremental value gain for Māori in moving beyond “below 
average” to “above average” is relatively small, which may reflect part-whole bias and 
difficulty in distinguishing differences in scale of improved outcomes.  

The study’s authors suggest the higher Māori value should be treated as indicative only 
because of relatively low number of Māori responses. However, culturally important 

                                                                 
2  Note however that the paper’s results suggest the general samples’ willingness to pay for improving mahinga kai sites from 

poor to below average has a higher value (but also wider confidence interval) than its willingness to pay for improving from 
poor to above average (with narrower confidence interval). This result is counter-intuitive and not explained in the paper.  
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resources could be undervalued if valuations do not attempt to value them, which 
requires finding a culturally significant attribute (like mahinga kai sites) and designing 
a survey to obtain a high response rate.  

5.4. Themes - strengths and weaknesses in 
current approaches 

The following themes emerge from the preceding survey of approach and research in 
New Zealand: 

• New Zealand has an established capability to apply contemporary 
techniques to derive non-market values 

• The techniques have been applied to a wide range of environmental issues 

• The body of existing studies is thinly spread over the possible domains 

• Studies tend to derive localised estimates, representing local values for 
local issues, that are not readily generalisable or scalable to a national level 

• It hard to find studies that have set out to establish national values 

• Many non-market valuation studies imply a mix of unpriced use value, 
future use value and non-use value, and very few studies have attempted 
to identify the individual components of TEV. 

Strengths 

There is an established capability to undertake non-market valuation using modern 
stated preference techniques that can estimate non-use values, such as choice 
modelling. This capability has been led by Lincoln and Waikato universities in recent 
years with some spill-over into consultancies and other agencies. The techniques have 
been applied to a range of environmental matters of interest to policy, including water 
quality, recreation, biosecurity and protection of native biota. 

Weaknesses 

The weakness of current approaches is that the effort in non-market valuation is thinly 
spread and focused on practical applications at the level of agencies prepared to pay 
for such studies. Few studies set out to revisit existing values and update the values. 

Results from studies tailored to client requirements that are specific to localised issues 
are not readily generalisable, scalable to a national level or validly useable for benefit 
transfer in other contexts. The thinness of the body of work on individual issues, 
combined with the localisation of estimates, makes it harder to draw on these results 
for national policy analysis. 

Differences in methods used also make results not strictly comparable and it is difficult 
to prepare a meta-analysis of results that controls for all variables that influence the 
individual results. Notably, there is wide range of water quality measures, which pose 
a challenge for undertaking robust meta-analysis. 

Many non-market valuation results imply a mix of unpriced use value, future use value 
and non-use value, and very few studies have attempted to identify the individual 
shares of these different components of TEV. Given the cost in time and resources of 
undertaking non-market valuations, New Zealand is likely to face a limited supply of 
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current valuation studies to explain public preferences for different types of 
environmental attribute for some time to come. 

5.5. Non-use values in decision-making 
As indicated in a previous report for the Natural Resource Sectors on “Capturing 
Natural Capital in Decision Making” (NZIER 2017), it is difficult to demonstrate the uses 
made of non-market valuation in practical decision making. That studies have been 
commissioned by local councils and other agencies indicates they are thought to be of 
some use. Some studies give confidence to proceed with a decision that has already 
been made, but it is more difficult to find a non-market valuation that has been 
decisive in redirecting a course of action. This is partly due to the thinness of the body 
of research and to challenges associated with applying local estimates at national level.  

Regarding option and existence values for the Waitaki Catchment, the Ministry for the 
Environment (2005) cite a total value for recreation, not marginal values for 
environmental change. Nimmo-Bell (2017) prepared a Biodiversity Valuation Manual 
for MAF BNZ with estimates, but recent biosecurity assessments have not relied on it. 

5.6. Summary of approaches to 
environmental valuation 

Figure 8 shows in stylised form the options for valuing environmental effects in project 
or policy appraisals, which can have relevance to the investment statement in 
assessing particular programmes that affect the natural and environmental resources 
in the public estate. This follows the general sequencing in economic analysis of first 
identifying a project’s effects and when they will occur; then quantifying them in 
physical terms to establish their scale and significance; and then applying monetary 
valuation to the change in scale implied by the project. 

The ecosystem services framework is used to categorise the sorts of goods and services 
obtained from the natural environment in a way that can be linked to different 
economic valuation approaches. Water quantity refers to the volume flows available 
from ecosystems, which varies with land cover and soil characteristics; and is distinct 
from flow variability which is the cause of flooding and droughts. Water quality refers 
to water’s suitability for a variety of uses, with potable water being the highest quality 
and versatility without further treatment. An ecosystem’s services to climate 
amelioration can be both local (e.g. windbreaks) or global (carbon sequestration). 
There are two categories for biodiversity, one referring to the scientifically determined 
conditions aimed at ecosystem resilience and survival of constituent species, and the 
other referring to people’s preferences which may point to a different set of priorities, 
such as a tendency to favour “charismatic mega-fauna” over other less visible 
components of functioning ecosystems. 

Quantification of effects on ecosystem services is a crucial step in the valuation process 
which varies with the specifics of effects being measured. Even where valuation of all 
items proves impractical, quantification alone can be indicative of which items are 
most significant, and where resources for valuation can be best concentrated.  
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Figure 8 Environmental services and valuation methods 

 

 

Source: NZIER 
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5.7. The validity of non-market and non-use 
values 

If environmental effects have no value in economic appraisals, they will be under-
weighted and the environment is likely to be over-used and degraded faster than it 
would otherwise be. This is inefficient, and there is a prima facie case for trying to 
account for environmental effects in economic analysis. This means attaching a dollar 
value in some form, and non-market valuation techniques provide ways of doing this. 

When goods are traded in markets, people express willingness to pay for option values 
(in futures markets) and they also exhibit altruistic motives in donations and bequests. 
It is reasonable to expect similar behaviour with respect to environmental attributes 
that have the characteristics of public goods, if there was a means of expressing such 
willingness to pay. As such behaviour contributes to utility and well-being, it is 
reasonable to count effects on non-use values as part of the costs and benefits of 
actions that affect the availability of environment attributes. In principle, expressing 
non-use contributions to people’s well-being in dollar terms creates a common unit of 
measure for comparing investments that boost non-use attributes against those 
delivering other goods and services. But there are practical limitations in estimating 
non-use values, which are more problematic for national level assessments than 
individual project or policy appraisal.  

For instance, when considering investment in a public asset it may be useful to 
estimate the non-use and non-market values that its change in condition would 
provide to see if it is likely to exceed the additional cost incurred. Such values are 
context specific and can cause aggregation bias if extrapolated from the local to the 
national level. Moreover,  as non-use values are estimates of consumer surplus (or 
similar measure like equivalent variation or compensating variation),  they cannot 
simply be added to national production figures such as GDP unless the comparable 
consumer surpluses across all other activities in the economy are also estimated to 
retain a consistent accounting frame.3 That is a substantial undertaking, and to date 
none of various attempts to convert production accounts to economic welfare 
accounts has been considered sufficiently robust to be adopted in the system of 
national accounts.  

Unless consumer surplus is accounted for in respect of all goods and services in the 
economy, just applying it to environmental attributes or individual sectors of the 
economy will distort the assessment. Non-use value is also not something that can be 
readily “cashed in” to cover liabilities, so it is qualitatively distinct from other items 
that appear in the government’s Investment Statement and associated budgetary 
forecasts. 

Our conclusion is that although non-use value is a legitimate consideration and may 
be used to influence the choice of spending programmes in some government 
agencies, for practical reasons it cannot be included with other items in the investment 
statement that relate to government’s financial assets and liabilities. It might be 

                                                                 
3  While the consumer surplus on most market goods and services will be reflected in the national production accounts and 

techniques based on it, such as computable generalised equilibrium modelling, any activity provided wholly or in part as a 
public good (e.g. health, security) may be missing a portion of consumer surplus in national economic accounts.  
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included as a memorandum item to explain the choice of programmes seeking funding, 
but not added to other items in the statement. 

This conclusion is predicated on there being reliable non-market valuation estimates 
to use for this purpose. At present, there are relatively few non-market value estimates 
for different environmental attributes of interest to public policy, derived over many 
years using different techniques with varying degrees of sophistication. Usually they 
have been commissioned by a public agency or private entity to answer specific 
questions for that agency, and they are often undertaken by academics with an eye to 
publication which demands novelty in approach. Even items being valued can be 
defined quite differently: water quality improvement may be valued as the changes in 
specific indicators of suspended matter, or as shifting the status of a stretch of water 
between low, medium or high-quality status determined by what it can be used for.  

Existing New Zealand estimates are too varied in methods used and subject matter to 
infer generic values of environmental improvements, and how they vary by locality. 
They also produce willingness to pay values per household for individual 
environmental resources that look high relative to currently observed spending per 
household on environmental protection (NZIER 2010). This may be due to a “telethon” 
effect or focusing illusion (Kahneman & Sugden 2005), whereby in drawing attention 
to a particular resource the public’s willingness to pay for its protection or 
improvement is increased in responses to questionnaire surveys. However, income 
constraints limit people’s ability to pay for successive incremental improvements, so 
aggregating willingness to pay values for different resources will overstate the public 
willingness to pay for the environment at large. As with the telethon, people may dig 
deep for the first worthy cause, but face donation fatigue with subsequent supplicants. 

A solution to this is to increase the range of non-market valuation studies, applying a 
standardised approach to a wider range of crucial environmental attributes and aimed 
at identifying how stated preference differs when more than one attribute is available 
to be valued. Developing more estimates in this way would enable a meta-analysis 
accounting for explanatory context variables to yield indicator values for different 
environmental attributes, which could enable predictions of regional variations in 
values according to different supply and demand conditions.  

Until there is better explanation of what the values of different environmental 
attributes are, how they vary in different contexts, and why they vary with influences 
on supply and demand, non-market valuation is unlikely to be widely relied on for New 
Zealand decision making. That will leave decisions subject to the vagaries of whatever 
frameworks planners, councillors or judges use to give weight to environmental 
matters in their decisions, which is unlikely to be efficient. 

Such a level of analysis is unlikely to arise from studies commissioned and customised 
to the requirements of local agencies. To the extent that valuations are required to 
inform decisions on public goods under the Crown’s jurisdiction, central government 
has a major role in funding such valuation, which could potentially aid resource 
allocation decisions across a variety of agencies like DOC, MBIE, MfE and MPI.  

The non-market valuation literature widely reports part-whole bias, in which people 
appear to express the same value for protecting environmental features of vastly 
different scale and significance. Key to improving confidence in the results of 
hypothetical questioning are presenting respondents with clear definitions of what is 
being valued, reminding them of their income constraints and trade-offs with other 
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spending, and focusing on generalizable risk rather than specific subjects and things 
(such as the “charismatic mega-fauna” that have featured in some very high non-
market valuations).. 

A possible option for improving the usefulness of non-market value estimates is to aim 
valuation studies at high level simple choices, in a way similar to that used in 
contingent valuation of the value of preventing fatalities or value of statistical life used 
in transport appraisals.  The value of preventing fatalities (VPF) is estimated from 
surveyed respondents’ stated changes in behaviour to reduce the small risk they face 
of becoming a transport fatality.  Such surveyed average values, scaled across the 
population, indicate how much the public is willing to pay to achieve risk reductions 
that save one anonymous life across the country. From that figure, separate relative 
values can be derived for non-fatal serious injuries and minor injuries, and together 
these estimates can be used to value the benefits of projects and policies that are 
expected to reduce fatalities and non-fatal casualties in transport. Over the past 30 
years most OECD countries have adopted such risk-based approaches to valuing 

safety.4 

The UK Government has adapted a similar approach to assessing public willingness to 
pay to reduce the risk of major accidents that cause short term disruption and lasting 
effects on the wider environment.5 This uses stated preference estimates of public 
willingness to pay to reduce the risk of accidents of different scale and severity and 
with different probabilities of occurring. The concept of a Major Accident to the 
Environment might be recast in RMA language as a Major Adverse Effect on the 
Environment (MAEE). MAEEs can be viewed as outcome “sets”, some of which are very 
serious involving long term impacts and potential irreversibility (like species 
extinction), others less serious with shorter term recoverable impacts. Defining MAEEs 
of different scale to cover both risks of immediate catastrophic loss and the “accident 
by stealth” of continued exposure to risk of degradation could provide a framework 
for estimating generalised values from public aversion to different types of risk and 
loss. Then assessing projects or policies would need to identify the scale and type of 
environmental effect and choose the corresponding MAEE value to assign an economic 
value to the environmental effects. 

Should survey-based valuations be undertaken, either to broaden the range of 
indicative values for different types of resources for meta-analysis, or to value different 
types of MAEE, it is important that they should be large enough to encompass analysis 
of population subsets. Māori responses could be one such subset, as the few studies 
that have been done suggest that Māori do have a different preference mix to 
environmental protection from the rest of the population. That observation only arises 
from one resource, water, at present, and it would be useful to see if similar distinction 
is observable for other resources, such as biodiversity and natural habitat, cultural 
heritage sites, and environmental regulatory functions such as soil stabilisation and 
water flow variability. It could also be useful to examine whether stated preferences 
vary by age cohorts, as overseas studies suggest populations become more risk averse 
as they get older (Dohman et al, 2017). 

                                                                 
4  Value of Statistical Life (VSL) seen in some literature is the same as Value of preventing fatality (VPF) used in UK where it is 

considered a more accurate description of what it does.  See Clough et al (2015) “Approaches to valuing injury and mortality 
risks in transport assessments”, NZ Transport Agency Research Report 571   

5  Control of Major Accident Hazards (COMAH) Regulations 1999, the mechanism by which the UK implements the Seveso 
Directive (82/501/EEC) 
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6. Conclusions 
Definitions of Total Economic Value and its components 

The framework of Total Economic Value is well established in the environmental 
economics literature, but there is no universally accepted model and there remain 
variations in how different agencies depict its components and the terminology 
applied to them. The concepts of TEV and non-use value are important for estimating 
societal welfare, but the precise break-down of components is not necessary for that. 

The OECD model included in the RFQ for this project is one of the simpler depictions, 
and as such misses some of the subtleties that may be useful for preparing the 
Investment Statement. To some extent the depiction of TEV and its components 
depends on the context to which it applies, and none of the depictions we review 
stands out as universally applicable. 

We suggest Future use value is the preferable name to use at that level in the TEV 
framework to Option value, which is a specific subset of a broader class of values. 
Other choices about the terminology to use (non-use value or passive use value) or 
where to place certain items (whether Bequest value is a Future use value or a Non-
use value) appear to be matters for personal choice in the literature. 

We suggest splitting use value into Direct use value and Indirect use value, as indirect 
use value from the environment includes a number of regulatory ecosystem services 
(such as contribution of land cover to water quality, flow moderation and flood 
control) which can be valued using quasi-market or cost based techniques. These are 
informative for the asset and liability assessments within the Investment Statement. 

Non-use values are unrealisable and not suitable for assessing Crown assets and 
liabilities. But if they can be measured reliably they do form part of human well-being 
and they are valid for inclusion in investment analysis of individual policies or 
programmes with the aim of determining which actions achieve most for New Zealand 
well-being. 

The definition of components used by Treasury is broadly well-aligned with those in 
other literature, but again there is no universally accepted set of definitions. It would 
be useful to expand the definitions to cover Indirect use values, as it would allow a 
wider range of potential impacts and valuation methods to be used in programme 
assessments and preparation of the Investment Statement. 

Outline of non-market valuation methods 

Non-market valuation methods are broadly split between revealed preference 
techniques and stated preference techniques. Non-marketed value can also be 
addressed through quasi-market or cost-based techniques (like avoided cost or 
productivity analysis) but these only indicate a lower bound of value, not full 
willingness to pay, and they do not provide estimates of non-use value. 

Revealed preference techniques have limited applications (like travel cost analysis of 
recreation) and stringent data requirements (like hedonic pricing of amenity) and do 
not cover non-use values. Only stated preference techniques address non-use values, 
doing this through their direct questioning approach. 
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Among stated preference techniques Choice Modelling has recently overtaken 
Contingent Valuation as the most preferred method, because of its greater granularity 
in inferring values for different attributes. Other methods infer preferences without 
monetary valuation (contingent ranking) or impose values with expert judgement. 

Themes emerging from non-market valuation research 

The themes to emerge from the preceding survey of approach and research in New 
Zealand are shown in the table below. The themes are categorised by strengths or 
weakness/challenges in the field of research in New Zealand, in terms of the 
implications for use in the Investment Statement or policy analysis more generally.  

Table 6 The emerging themes 

Strengths  Weaknesses 

New Zealand has an established 
capability to apply contemporary 
techniques to derive non-market 
values 

The techniques have been applied to a 
wide range of environmental issues 

The body of existing studies is thinly spread  

Studies tend to derive localised estimates that are not 
readily generalisable or scalable to a national level, and It is 
hard to find studies that aim to establish national values 

Many non-market valuation studies imply a mix of unpriced 
use value, future use value and non-use value, and very few 
studies have attempted to identify the individual 
components of TEV. 

Source: NZIER 

Although it is valid to include non-market values of environmental effects in choosing 
individual projects or programmes for funding, for practical reasons non-use values 
cannot simply be added to other values in the Investment Statement. Given the 
current state of non-market value estimates for New Zealand, in the short term such 
values cannot be relied on and project and policy appraisals will have partial analysis 
of the value of environmental impacts, including market and cost-based estimates for 
some items. 

What could be done to improve the usability of non-market values for 
the investment statement and policy analysis? 

The primary challenges to using non-use values in the Investment Statement are the 
localised nature of the estimates and the absence of studies that a set out to establish 
nationally generalisable values for broad categories of natural capital e.g. a national 
study of the value of improvements to water quality.   

There are three medium term options for improving the nationwide use of non-values: 

• invest strategically in meta-analysis to establish common values across the 
variety of environmental resources – this is still limited by the small number 
of studies of particular non-market attributes 

• invest directly in developing studies to derive national values of 
environmental risk aversion that could be used to inform the Investment 
Statement and other areas of policy analysis, of sufficient scale to 
distinguish different values held by Māori and different age groups 
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• establish a cluster of commonly accepted definitions for broad impact 
categories to standardise and improve comparability of future estimates.  

A common analytical frame is needed to support comparable values. This should focus 
on changes in broad quality levels for key resources like freshwater, biodiversity 
habitat and marine space, rather than valuing fine changes in environmental qualities.   
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