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1 APPENDIX A: INTERNATIONAL CONTEXT

Internationally, there has been increasing momentum in the use and development of environmental
accounting in the last two decades. As government, businesses and citizens are increasingly expected
to provide evidence that their actions are not unduly degrading the environment and are sustainable
and resilient, a range of methodologies in the public and private sectors have been under development
and trialled in various contexts. Governments are increasingly expected to monitor and report on their
environmental performance, to guide future policy and interventions. There has also been significant
investment in developing environmental accounting tools by companies pursuing efficiencies of
operation, brand management and sometimes philanthropic considerations.

1.1 United Nations “System of Environmental-Economic Accounting” (SEEA)

This momentum soon generated rapid development of environmental accounting standards and
methodological guidance, aiming to achieve coherent, standardised accounting practice to inform
environmental reporting, including reporting on water stocks, water flows, and condition and “quality”
elements. The most noteworthy of these developments is the System of Environmental-Economic
Accounting (SEEA), an international statistical standard developed through the United Nations (UN)
and released in 2012. Despite being a rigorous statistical standard insofar as possible, the system was
developed to recognise the flexibility needed to accommodate global differences in data availability,
environmental and policy needs, etc. Broad consultation with groups trialling earlier efforts to find
standardisations for environmental accounts and the balance of rigour and flexibility have led to this
being accepted widely as the global standard. Ninety-two countries currently produce accounting
reports under this standard and 27 more have them in development. There is also wide uptake by
corporations and other non-governmental entities. A variety of SEEA environmental accounts using
this standard, including water, are already produced by Stats NZ, along with many other statistical
and/or environmental agencies around the world.

Perhaps the most common accounts that people are already somewhat aware of and connect to are
the relatively long-standing greenhouse gas (GHG) inventories (accounts) produced by many
countries, including New Zealand, under commitments to the United Nations Framework Convention
on Climate Change (UNFCCC) and the Kyoto Protocol. These report on anthropogenic emissions and
removals of GHGs as a result of energy, industrial processes, agriculture, land use, land-use change
and forestry, and waste, following guidelines set by the Intergovernmental Panel on Climate Change
(IPCC). Learnings from these inventories, including the need for guidelines, data and methodological
support that recognised different countries had differing availability of data, time and the required
specialist knowledge were among considerations in the SEEA.

These accounts are relatively mature, having been through several cycles of updating inventories and
associated data. Some of what has been learned through this may be relevant to designing New
Zealand water and contaminant accounts. With the increasing attention being placed on climate
change, there are also likely to be many contexts in which decision makers will wish to place
information from the new water and contaminant accounts alongside the greenhouse gas/carbon
accounts, as there will be trade-offs and co-benefits at times in decisions that impact the waterways
but also GHG emissions.

1.2 SEEA water quantity

The general comments made around developments in the environmental accounting space in the
previous section hold particularly true for water. Increasingly the SEEA-Water accounting system is
accepted as the international statistical standard, with a conceptual framework and methodological and
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reporting guidelines for organising water information to study the interaction between economy and the
environment. SEEA-Water is a subsystem of SEEA, the internationally accepted international
environmental accounting standard, itself designed to be coherent with the long-accepted international
accounting standard System of National Accounts (SNA).

After consultation with international experts, SEEA-Water was divided into two parts. Part one includes
internationally agreed concepts, definitions, classifications, standard tables and accounts covering the
framework, physical and hybrid supply and use tables and asset accounts (Chapters. 1I-VI). These
accepted standards inform many of the quantity focussed questions being asked in this water and
contaminant accounting design. However, the sections of the standards most relevant to contaminant
accounts (part two), and to potential linkages of the physical/chemical accounts to broader accounts
and outcomes, are considered to be “of high policy relevance but still experimental because an
internationally accepted best practice did not emerge.” It also covers the quality accounts, the
economic valuation of water beyond the 2008 SNA and examples of SEEA-Water applications.

The SEEA-Water accounting system can be divided into four components:

1. The physical water supply and use tables, holding information of volumes of water exchanges
(flows/fluxes) between the economy and the environment and within the economy.

2. Emission accounts, providing information on amounts of pollutants added to wastewater as a
result of economic activities.

3. Hybrid and economic accounts, providing information on the economy of water in monetary
terms.

4. Asset accounts, with information on physical stocks of water.

Transboundary flows and methods to report and aggregate/disaggregate data between multiple
territories are considered with rigour within the SEEA-Water framework; with examples generally
produced for water resources that are shared by several countries, but these are also relevant to
transfers between regional authorities or other non-catchment bounded areas we need to produce
accounts over. The part of the shared resources which belongs to each riparian country, as well as the
origin and destination of specific flows can be explicitly identified. Quota (commitment) information, if
agreements to transfer water exist, are part of the reporting standards.

The SEEA-Water Physical Stock Accounts produced by Stats NZ present information on the inflows
and outflows of inland water, changes in storage, and some estimates of water use. Along with the
methodological approaches used, the data sources, some of which have daily or sub-daily resolutions,
and the various data owners indicated in methodological documents underpinning the water accounts,
may provide one of the starting sources for generating estimates for the new accounting system
requirements being investigated in this document.

Prior to 2021, the accounts were updated with annual data (provided by NIWA and GNS) on an ad hoc
basis, with the last release (2018) reporting data from 1995-2014
(https://www.stats.govt.nz/information-releases/environmental-economic-accounts-2018).

Very recently (May 2021), Stats NZ updated the Water Physical Stock Accounts to report up to the end
of 2020, and included quarterly along with annual data for the first time
(https://www.stats.govt.nz/information-releases/environmental-economic-accounts-water-physical-
stocks-year-ended-june-1995-2020).

As these accounts are very newly generated, publicly available information is mostly limited to the core
accounting tables and to the NIWA and GNS reports associated with production of the accounts
(Griffiths et al. (2021) and GNS Science (2021) respectively). The 2018 release remains pertinent for
the purposes of informing our accounting system, as Stats NZ has released a variety of ancillary
supporting information, graphical and otherwise, to accompany the core tables and aid interpretation
of the results.
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Figure 1: Example graphs from the Stats NZ physical water stock accounts using data from the Manawatu-Wanganui region
[https://statisticsnz.shinyapps.io/seea_water_physical_stock] =~ Website accessed and figure downloaded
24/05/2021

1.3 SEEA water quality (Contaminant discharge)

SEEA-Water includes quality accounts since quality is an important characteristic of water and can
limit its use. It considers driving forces in terms of the structure of the economy and the population,
pressures in terms of the abstraction of water and contaminant discharges into water, and responses
in terms of environmental expenditures and the taxes and fees charged for water and sanitation
services.

Quality accounts describe the quality of the stocks of water resources. It is difficult, and sometimes not
possible, to distinguish changes in quality due to human activities from changes in quality due to natural
causes. Although constructing quality accounts may be simple from a conceptual point of view, there
are two main issues regarding implementation: the definition and the measurement of water quality
classes.

Water quality is generally defined in relation to a specific concern or use; there is little standardisation
of concepts and definitions, nor methods for aggregating measurements. Aggregation can be over (a)
different pollutants, in order to construct one index which measures the combined impact of pollutants
on water resources; (b) single or multiple pollutants in time, in order to address seasonal variations;
and (c) single or multiple pollutants in space, in order to reach a single quality measure from multiple
measurements at different locations. Quality accounts can also consider reporting on different aspects
of a water body. For example, the quality of water running through a river could be reported as very
good, even though the riverbed may be reported as severely polluted with heavy metals or other
contaminants in its sediment.
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In practice, for reporting purposes, quality describes the current state of a particular body of water in
terms of certain characteristics, called determinands in the SEEA-Water. The term determinand is used
rather than pollutant, parameter or variable in order to underscore the fact that a determinand describes
a feature constitutive of the quality of a body of water; it is not exclusively associated with either human
activities or natural processes.

Although the SEEA-Water considers water quality accounts, the water quality side of these accounts
is in some ways superseded by, but is consistent with, the recently formalised ecosystem condition
aspects of the SEEA Ecosystem Accounting (SEEA EA) framework, formally adopted as a statistical
standard alongside the SEEA Central Framework (SEEA CF) CF earlier this year.

Ecosystem condition is a key component of the SEEA EA framework (Fig. B.2), defined as the overall
guality of an ecosystem in terms of its main characteristics. The condition of an ecosystem is expected
to be evaluated using quantitative indicators based on good scientific understanding about system
behaviour. SEEA EA clearly distinguishes between ecosystem characteristics (i.e. major groups of
system properties or components based on ecological understanding), and the metrics that are used
to quantify them. Characteristics encompass all perspectives taken to describe the long term ‘average
behaviour’ of an ecosystem, including aspects that are insufficiently specific and/or are logistically
challenging to measure. These characteristics are estimated using concrete quantitative metrics with
precise definitions and measurement instructions. The distinction between characteristics and metrics
is essential to operationalise the creation of ecosystem condition accounts. For the selected metrics,
SEEA EA notes that accounts should document both the raw variables measured and the generally
rescaled and/or aggregated indicators.

Characteristics are represented (b) by variables (c) and indicators (e), where variables have a ‘neutral’
descriptive function, whereas indicators represent the same information in a normative context
(compared to reference levels, (d)). These indicators can be aggregated (f) into relevant sub-indices
and indices (g) which synthesize the ‘big picture’ for policy information.

A condition account includes spatially-referenced condition measures (quality or biophysical) for
characteristics such as vegetation, biodiversity (species abundance, diversity indices, rare species),
soil, water, carbon air and sometimes, aggregated within governmental or catchment or other
boundaries, overall measures (e.g., heterogeneity). Condition is generally summarized in terms of an
index. Water quality measures are generally translated into an overall water quality index; other
indexes used in SEEA accounting related to water health have considered stream flow rates, capacity
to purify water and control floods, and capacity to control erosion (which may be relevant to
contaminant accounts in New Zealand).
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Figure 3: The structure and the main components of an ecosystem condition account for a specific ecosystem type (Keith et
al. 2020). Ecosystem characteristics (a) are grouped according to the SEEA ecosystem condition typology (ECT)
(Czucz et al. 2020), which creates a common thematic structure across accounts produced in different countries for
different ecosystem types.
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14 Australia

The Australian National Water Initiative (2004)* requires the development of water resource accounting
to ensure that ‘adequate measurement, monitoring and reporting systems are in place in all
jurisdictions, to support public and investor confidence in the amount of water being traded, extracted
for consumptive use, and recovered and managed for environmental and other public benefit
outcomes.’

To give effect to this directive, Australian Water Accounting Standards have been adopted as a formal
national standard. The purpose of this standard is to guide the preparation and presentation of general-
purpose water accounting reports. General purpose water accounting reports are designed to inform
users about how water has been sourced, managed, shared, and utilised during a reporting period and
to enhance public and investor confidence in the amount of water available, allocated, traded, extracted
for consumptive use, and recovered and managed for environmental and other public benefit
outcomes.

The objective of general-purpose water accounting reports is to provide report users with information
about a water report entity, such as a catchment, which is useful for making and evaluating decisions
about the allocation of resources. These decisions may include decisions concerning how water and
the rights or other claims to water, will be sourced, managed, shared, and used.

When these reports meet this decision-usefulness objective they will assist report users to evaluate
accountability for the management of water resources.

The scope of water accounting in Australia is currently limited to water quantity. Their water quantity
accounting systems are relatively mature due to the significant development efforts made by them. In
developing their systems, Australia has worked closely with the UN as their respective standards were
developed. In essence Australia’s water accounting system is the same as the water quantity part of
the UN-SEEA.

15 Relevance to the New Zealand context

Honouring Te Mana o Te Wai has been a policy commitment in New Zealand since 2014,
acknowledging the importance people, communities and institutions increasingly place on both
honouring Te Tiriti 0 Waitangi and recognising the special connection to water we all possess. Te Mana
o Te Wai refers to the integrated and holistic wellbeing - health and resilience - of a freshwater body.

Designing a freshwater accounting system to be used as a tool that helps give effect to Te Mana o Te
Wai is novel in the context of international water accounting systems, which could be generally argued
to treat water as a commodity, a resource to be protected but also exploited. Accounts generated
around the world to date are generally concerned with the sustainability of water extraction, provision
of ecosystem services, and sometimes consider quality or condition as part of the accounts with a view
to protect human use and general ecosystem health. The health of the water bodies for their own
intrinsic sakes is not generally considered. The SEEA Water Accounting standard (see SEEA-Water |
System of Environmental Economic Accounting) does note Australia and New Zealand as the only two
reporting countries that mention the importance of cultural and spiritual values of water along with the
more standard emphases on aquatic ecosystem health, and supporting primary industries, recreation
and aesthetics, drinking water and industrial use. It also notes that for “the [cultural and spiritual value]
categories no quality guidel