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Abstract  
The transparency and clarity of water 
accounting communication in thirsty, dry 
Australia is explored in this study. 
Analysis of Australian water authorities 
reveals that these government-owned 
entities are in a strong financial position 
with clear communication of core water 
infrastructure and related expenses. 
However, there is only limited information 
about water-related issues including 
quality, valuation, and storage capacity. 
There is a surprising dearth of information 
about the total available water inflows and 
outflows of the entire water cycle. The 
disclosure of transparent and compre-
hensive water accounting is advocated as it 
would assist water policy decision-making.  
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1. Introduction  
Water is of immense importance to all 
aspects of life, society and our natural 
environment. The accelerated increase in 
global population over the last century 
coupled with intense economic develop-
ment is causing unprecedented pressure on 
this precious commodity. The current 
world population of 6.7 billion is expected 
to increase to 9 billion by 2050 but even in 
a country like Australia with a small 
population of 21 million and limited 
population growth there is immense 
pressure on the water supply (PRB 2008).  
 
Water is hardly scarce given the planet is 
mostly covered with water and Australia, 
the island continent, is surrounded by 
water. It is the composition of the water 
that is problematic as 97.5% is saltwater 
and only 2.5% the freshwater resource. Out 
of that, merely a fraction is usable 
freshwater for ecosystems and human 
consumption since nearly 70% of the 
world’s freshwater resource is locked in 
glaciers and icebergs rendering it 
unavailable for human use (UNESCO 
1999). Moreover, in Australia, much of the 
land-based water is saline, but ancient 
fresh groundwater resources such as the 
Yarragadee, are also largely unavailable as 
renewal is limited and large-scale 
extraction may cause ecological mayhem.  
 
Scarcity and use of water is now a global 
concern. Physical water scarcity is a dire 
reality and poses a serious threat to 
economic development and human well-
being. The acceptance of an undaunted 
desire for economic growth has arguably 
caused an exponential increase in water 
consumption resulting in another facet of 
crisis in water scarcity. The seemingly 
relentless conduct of human activity 
constantly to embrace development and 
advancement  in our growing technocratic-
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industrial societies is fuelling the demand 
for this indispensable resource (Devall & 
Sessions 1999). For example, one car tyre 
requires 2 m3 of water to manufacture, one 
tonne of steel consumes 260 m3 of water 
and even a T-shirt demands 25 m3 of the 
precious commodity to water plants for the 
250g of cotton used (Holbrook 2009). 
Dietary changes, especially increased meat 
consumption in the developing world, are 
also creating greater water use. It takes 
over seven times as much water to produce 
a kilo of beef (15 m3) than a kilo of 
vegetables (2 m3) (Economist, 2009b). 
This global trend will have dramatic 
consequences, for instance, in the last 
twenty years the average person in the 
Peoples’ Republic of China increased their 
meat consumption from 20 to 50 kg per 
annum – this translates into an increase of 
water use that matches the entire 
consumption of Europe (Economist, 
2009a). This greater demand for water may 
be borne in the consuming country or in 
countries producing meal for animal 
production-ultimately somewhere this need 
must be met. Industrial and domestic 
demands are part of a larger complex 
mosaic that together places intense 
pressure on global water supplies.  
 
Water management involves balancing a 
complex set of economic interests, 
environmental concerns and societal issues 
(Rosegrant 1997). Each party concerned 
has a responsibility to ensure that each 
precious drop is being managed efficiently 
and allocated effectively in a manner that 
is environmentally sustainable. Sustain-
ability, the desired goal of development 
and environmental management (Brown, 
Hanson, Liverman, & Merideth, 1987), is 
often defined as “meet[ing] the needs of 
the present without compromising the 
ability of future generations to meet their 
needs” (World Commission on Environ-
ment and Development 1987 p.43). With 
regard to sustainable water resource 
management, the objective is maintaining 
water resource availability for future 

generations without jeopardising its quality 
in the long run (Mudd 2008). Gleick 
(1998) posits that sustainable use of water 
should be an integral part of long-term 
water planning as without it we seriously 
risk human and ecological survival.  
 
The basis of water sustainability involves 
the maintenance of a desired flow of 
benefits to a particular group or place 
indefinitely (Gleick 1998). In other words, 
this involves the maintenance of benefits 
(which include the stock and flow of 
water) to the current users, without 
diminishing the benefits to future users. 
Australia is one of the most arid countries 
yet has one of the highest per capita uses 
of water in the world (Slattery 2008). 
Thus, water sustainability is an important 
issue for this inhabited continent island. 
 
Various studies have been conducted 
worldwide in diverse disciplines to address 
water crisis issues encompassing water 
governance, water availability, ecological 
concerns, and water management (e.g. 
World Water Assessment Programme 
2003, 2006, 2009). Although much 
emphasis has been placed on the issues 
surrounding this essential commodity, far 
less research has been conducted 
empirically to examine the reporting of 
water accounting. The best way to account 
for water is still an unresolved debate and 
how water should be reported demands 
immense attention (Godfrey 2008). 
Accordingly, accountants play a pivotal 
role in ensuring that water is being 
communicated transparently and account-
ably to ensure that stakeholders are able to 
make informed judgments. Most of the 
literature on water accounting is 
descriptive in nature. As such, empirical 
investigation of water accounting remains 
a neglected area, still in its infancy. 
Therefore, this paper seeks to reverse this 
trend and asks how full is our ‘cup of 
water’, to what degree do water authorities 
have the financial wherewithal to supply 
water, how well is this being publically 
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reported, and is the key information readily 
accessible to water management decision-
makers? This study specifically examines 
the current state of water accounting by 
Australian water authorities. The analysis 
first examines the ‘financial’ strength of 
the Australian water authorities, then 
highlights the higher level of ‘water 
infrastructure’ details provided but also the 
paucity of information relating to the 
‘water’ itself.  
 
The following section reviews the relevant 
literature in relation to water issues 
globally and then with a specific focus on 
the Australian context. The final two 
sections summarise the presentation of the 
financial strength and level of water-
related communication by the major 
Australian water authorities with related 
implications and conclusions.  
 
2. Literature review  
The literature below highlights many of the 
key issues with water management and 
water accounting by first reviewing some 
of the key global literature then focusing 
on Australian experience.   
 
2.1. Global water accounting studies and 
insights  
Freshwater is considered the lifeblood of 
human civilisation and a vitally important 
non-substitutable resource (Alivia, Jha, & 
Sanjeev, 2008). The World Water 
Assessment Programme (2009, p vii) 
stresses that “urgent action is needed if we 
are to avoid a global water crisis”. Further, 
“[m]anaging water is essential if the world 
is to achieve sustainable development. This 
challenge is even more pressing as the 
world confronts the triple threat of climate 
change, rising food and energy costs, and 
the global economic crisis. (World Water 
Assessment Prog-ramme, 2009, p. v).  
 

Maunders and Burritt (1991) examine the 
ecological crisis and the role of accounting 
information. They argue that the monetary 
representations of accounting information 
cannot fully capture the ecological impacts 
created by an entity (such as the depletion 
of the ozone layer resulting from an 
entity’s activities). The provision of non-
monetary measurement of ecological 
impact, such as compliance-with-standards 
information, is one way of tackling this 
issue. Hence, they suggest that 
environmental assets should be examined 
from both ecological and accounting 
viewpoints to provide comprehensive 
reporting and add value to the accounting 
information. Molden and Sakthivadivel 
(1999) predict that future irrigated 
agriculture will have to produce more food 
with less water because of the increasing 
competition for this scarce resource. As a 
large part of the world’s population is 
being threatened by water shortages, these 
authors suggest that water needs to be 
appropriately accounted for to understand 
better the present use of water and 
formulate actions for improvements in 
water management. They state that the 
prime objective of water accounting is to 
account for water use, depletion and 
productivity.  
 
Molden and Sakthivadivel (1999) then 
make a significant contribution by 
presenting a classification system on how 
to account for the use and productivity of 
water resources. Their ‘Water Balance 
Approach’ (see Figure 1) outlines a 
broader way to perceive the water cycle 
where it is based on the concept of mass 
conservation, the sum of inflows equates 
the sum of outflows plus any changes in 
storage. This method presents a useful 
approach to the concept of water 
accounting at the basin level.  
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Figure 1: Water Balance Approach to Water Accounting 
Source: Molden and Sakthivadivel (1999 p. 58)  
 
 
Water accounting calls for different 
concepts and Molden and Sakthivadivel’s 
(1999) water accounting classification of 
different types of water flow is a useful 
tool in the planning and evaluation of 
water resource systems. This requires 
different types of inflows (surface, sub-
surface and precipitation), outflows 
(utilisable, non-utilisable) and depleted 
water1

                                                 
1 Water is depleted by four generic processes: (i) 
evaporation, where water is converted from its liquid 
form to its vapor form and transferred to the atmosphere, 
(ii) flows to sinks, where water flows into a sea, saline 
groundwater, or other location where it is not readily or 
economically recovered for reuse, (iii) pollution, where  
water quality gets degraded to an extent that it is unfit for 
certain uses, (iv) incorporation into a product, where 
water is incorporated into a product through an industrial 
or agricultural process such as bottling water, or 
incorporation of irrigation water into plant tissues 
(Molden, 1997; Molden and Sakthivadivel, 1999; Molden, 
Sakthivadivel and Samad, 2001). 

 (beneficial and non-beneficial) with 
storage facilities serving as a buffer 
between different levels of supply and 
demand. Many similar models are 
available. The key is that they are trying to 
account for all the water in the system. The 
World Water Assessment Programme 

(2009) advises that this water box is 
dependent on management decisions and, 
in turn, these are influenced by politicians, 
civil society, the business and economic 
sector, all of whom hopefully have access 
to good information about the resource 
they are influencing.  
 
2.2. Water accounting in the Australian 
context  
The global studies point to a myriad of 
problems with water management and 
accounting for water. This sub-section 
specifically examines water accounting in 
Australia. Young and McColl (2009) 
review the adverse consequences of water 
misspecification such as over-allocation 
and environmental problems. They use 
Australia’s Murray Darling Basin as an 
example to expose the unfavourable 
economic and water management effects 
of the inconsistent specification of water 
allocation regimes and hydrological 
realities. Vardon et al. (2007) and Plummer 
and Tower (2009) review water accounting 
in Australia. The continent is selected for 
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their studies because this precious resource 
is scarce when compared with other 
landmasses, much of Australia has low 
average rainfall and is characterised by 
high and increasing levels of drought 
especially over the last ten years 
(Australian Bureau of Meteorology, 2009).  
 
Ecological concerns and accounting for 
water are inextricably linked and so water 
accounting needs to be “a method of 
organising and presenting information 
relating to the physical volumes of water in 
the environment and economy as well as 
the economic aspects of water supply and 
use” (Vardon et al. 2007 p.650). In other 
words, water accounting focuses on the 
assessment and the provision of detailed 
information about water supply, use and 
water productivity. More comprehensive 
water accounts would provide further 
information on socio-economic aspects of 
water supply and use such as the costs of 
supply and tariffs charged and employment 
generated (Lange et al. 2007). This study 
examines the current status of Australian 
water authorities’ accounting.  
 
There are a number of active international 
efforts in maintaining and reporting water 
accounts, the two most globally renown 
are the Global Reporting Initiative (GRI) 
and the United Nations’ Statistics Division 
(UNSD) System of Environmental and 
Economic Accounting for Water 
Resources (SEEAW) framework.  
 
Mudd (2008) argues that there still exist 
some areas of critical weaknesses for GRI 
reporting specifically in terms of the 
facilitation of proper water accounting. For 
instance some vital information, such as 
the extent of recycled water used, water 
inventories, water quality, and impacts on 
water resources, is not listed in the 
sustainable reports. Plummer and Tower 
(2009) note that across the world there are 
key water questions (including in 
Australia). How should water be accounted 
for? How should water be measured 

(scientific2

 

, volume, monetary)? How can 
reliability and relevance of the data best be 
assured? Vardon et al. (2007) state that 
water accounting is relatively new in 
Australia. They suggest that water 
accounts, as formalised through the 
publication of a handbook on the SEEAW 
(United Nations Statistics Division, 2006), 
be used as a framework.  Given the 
weaknesses of other global alternatives, the 
Australian Bureau of Meteorology could 
utilise the UN’s SEEAW framework; this 
would also seem a broad and 
comprehensive system for Australia’s 
water authorities who manage the 
country’s water infrastructure.  

The United Nations Statistics Division 
(UNSD) created the SEEAW to provide an 
appropriate and systematic conceptual 
framework for organising and reporting the 
hydrological and economic inform-ation; 
an overview of this accounting system is 
presented in Table 1.  
 
The United Nations suggests a set of 
supplementary tables which include flow 
accounts and assets accounts to capture the 
information on the interaction between 
water and the economy (see Table 1). 
SEEAW also includes a section on 
valuation of non-market flows as this is 
likely to be of substantial concern in the 
future. However, the United Nations admits 
there is little agreement on how to value 
water and that without consensus little 
progress has been achieved.  
 
Overall, the aforementioned literature 
review indicates that ‘the earth’ is suffering 
from severe water supply and demand 
issues. Clearly, efficient management of 
water resource is urgently needed to ensure 
sustainable utilisation of the precious and 
non-substitutable commodity. As a 
consequence, detailed accounting with clear 
communication and better measurement for  

                                                 
2‘Scientific’ refers to the chemical composition and 
biological characteristics of water such as the level of 
nutrients and pesticides in water resources. 
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Table 1: System of Environmental and Economic Accounting for Water (SEEAW) (2005) 

Category  Stated Purpose 
Flow Accounts (1) Physical supply and use; 2) emission accounts 
1) Physical 
supply and use 
tables and 2) 
emission 
accounts 
(expressed in 
quantities) 
 

This category of accounts brings together, in 
a common framework hydrological data on 
the volume of water used and discharged 
back to the environment by the economy as 
well as the amount of pollutants added to 
water. This includes physical supply and use 
tables as well as emission accounts.  

Bringing the physical information of water in the accounting 
framework introduces checks and balances in the hydrological 
data and produces a consistent data system from individual sets 
of water statistics often collected independently by different line 
ministries responsible for designing targeted policies. The data 
also provides information by economic activity and households 
on the amount of pollutants which are added to or removed from 
water (by treatment processes) during use. 

3) Hybrid and 
economic 
accounts 
(expressed in 
monetary terms) 

Aligns physical information recorded in the 
physical supply and use tables with 
monetary supply. These accounts are 
referred to as “hybrid” flow accounts to 
reflect the combination of different types of 
measurement units in the same accounts. 
They contain information on the costs 
associated with water use and supply such 
as water abstraction, purification, 
distribution, and wastewater treatment. They 
also provide information on financing, that 
is, the amount users pay for the services of 
wastewater treatment, for example, and the 
extent these services are subsidised by the 
government and other units. 

In these accounts, physical quantities can be compared with the 
matching economic flows (for example, linking volumes of 
water used with monetary information on the production 
process, such as value added, and deriving indicators of water 
efficiency). These accounts are particularly useful for cost-
recovery policies and water-allocation policies and can also be 
compiled for activities aimed at the protection and management 
of water resources so as to obtain information on the national 
expenditure and financing by industries, households and the 
government. 

Asset Accounts (1) Produced Assets; 2) Quality of Water Resources 
1) Asset 
accounts 

This comprises accounts for water resource 
assets measured mostly in physical terms. 
Asset accounts measure the stocks at the 
beginning and end of the accounting period 
and record the changes in stocks that occur 
during the period. They describe all 
increases and decreases of the stock due to 
natural causes (e.g. precipitation, evapo-
transpiration, inflows and outflows) and 
human activities (e.g. abstraction and 
returns). 

These accounts are particularly useful as they link water 
abstraction and return to the availability of water in the 
environment, thus allowing measurements of physical water 
pressure induced by the economy. 
 

2) Quality 
accounts 

This category of accounts describes the 
stock of water in terms of its quality 
(Chapter 7).  Quality accounts describe the 
stocks of water resources in terms of 
quality: they show the stocks of certain 
qualities at the beginning and end of an 
accounting period. 

It should be noted that the quality accounts are still experimental 
and there is yet to be agreement on a standard way of compiling 
them. Since it is generally difficult to link changes in quality to 
the causes that affect it, quality accounts describe only the total 
change in an accounting period, without further specifying the 
causes. 

Valuation of non-market flows 
Valuation of 
water resources 

This category of the SEEAW accounts 
comprises the valuation of water and water 
resources.  
The valuation of water resources is included 
in the SEEAW because of its policy 
relevance. Since there is yet to be agreement 
on how to value water the SEEAW only 
presents valuation techniques commonly 
used in economic analyses 

Similar to the quality accounts, this category of accounts is still 
experimental and there is yet to be agreement on a standard way 
of compiling them. When natural resources are used in the 
production process, they are embodied in the final good or 
service produced. The price charged for the product contains an 
element of rent which implicitly reflects the value of the natural 
resource. Establishing this implicit element is at the heart of 
valuing the stock of the resource. In the case of water, however, 
which is often an open access resource, this implicit element is 
often zero. Increasingly water is being treated as an economic 
good, it is therefore expected that in the future the resource rent 
for water would be positive and thus value of the water stocks 
would be included in the balance sheets of a nation. 

Source: United Nations Statistics Division (2006 pp. 8-9). 
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water is undoubtedly a prerequisite. The 
following text reviews recent developments 
in Australian water accounting. 
 
2.3. Australian water accounting 
The Australian Bureau of Meteorology has 
a clear mandate to create the ‘National 
Water Account’. The aim is to assist in 
meeting the information needs of various 
stakeholders and improve the public 
understanding about water resources in 
Australia (Chalmers, Godfrey and Potter 
2009a). The question is: how best to 
accomplish this goal? An independent 
advisory Water Accounting Standards 
Board (WASB) was recently created to 
oversee the development of the Water 
Accounting Conceptual Framework 
(WACF) and water accounting standards. 
The WACF provides the conceptual 
parameters for water accounting and assists 
in the development of Australian Water 
Accounting Standards (AWASs) as well as 
the preparation and presentation of General 
Purpose Water Accounting Reports 
(GPWAR).  
 
In comparison with other international 
developments, GPWAR focuses on the 
monitoring and measurement of and 
reporting about water rather than providing 
statistics about water (Chalmers, Godfrey 
and Potter 2009b).   
 
The ‘Framework’ document has eight 
separate statements ranging from 
definitions to qualitative characteristics, 
recognition, compliance and assurance3

                                                 
3 The WACF comprises a Preface and eight Statements of 
Water Accounting Concepts (SWACs): WACF 
Introduction; SWAC 1: Definition of the Water Reporting 
Entity; SWAC 2: Objective of General Purpose Water 
Accounting Reports; SWAC 3: Qualitative Characteristics 
of General Purpose Water Accounting Reports; SWAC 4: 
Definition of Elements of General Purpose Water 
Accounting Reports; SWAC 5: Recognition of Elements 
of General Purpose Water Accounting Reports; SWAC 6: 
Quantification of Attributes of Elements of General 
Purpose Water Accounting Reports; SWAC 7: 
Compliance Disclosures in General Purpose Water 
Accounting Reports; and SWAC 8: Assurance of General 
Purpose Water Accounting Reports. 

. 
Analysis of this WASB (2009) set of 

documents reveals that it largely mirrors 
the International Accounting Standards 
Board (2001) framework for ‘normal’ 
accounting. For instance, there is a large 
emphasis on recognition of core 
accounting-looking financial statements. 
AWASs set out the minimum reporting 
requirements. 
 
Overall, water-reporting entities are 
required to report volumetric information 
under both a ‘physical flow’ basis and an 
‘accrual’ basis. The former is reported in 
the Statement of Physical Water Flows and 
the latter is reported in the Statement of 
Water Assets and Water Liabilities 
(analogous to the Balance Sheet) and the 
Statement of Changes in Water Assets and 
Water Liabilities (analogous to the Profit 
and Loss Statement).  
 
In the Statement of Water Assets and Water 
Liabilities, the assets record the volume of 
water held in reservoirs and the water 
stored in underground aquifers while the 
liabilities document the allocation of the 
available water to different user groups 
(Lowe 2008). Meanwhile, ‘equity’ 
represents the volume of water that is not 
allocated for any specific use (Lowe 2008). 
The Statement of Changes in Water Assets 
and Water Liabilities is a summary of all 
inflows and outflows during the reporting 
period. Inflows include precipitation on the 
catchment while outflows consist of water 
consumption, evaporation, seepage, and 
underground task.  
 
The WASB framework states that the 
primary unit of account is water rather than 
money and explicitly calls for provision of 
both physical flow and accrual accounting 
reports. WASB (2009) innovations stop 
there with no direct reporting focus on the 
price, valuation or quality of water. Over 
time, the recognition and reliable 
measurement of water would be subject to 
costing of items in monetary value. 
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As suggested by Godfrey, Chalmers and 
Lynch (2010), the development of 
Australian water accounting potentially has 
some impacts on policy making in the 
national and international arenas. They also 
argue that the combined skills of water and 
financial accounting experts could provide 
better water accounting standards. Lowe 
(2008) advocates that financial accountants 
may play an important role in managing 
Australia’s water resources by applying 
several approaches such as depreciation, 
provisions and contingencies in water 
accounting. 
 
To provide insights on the issue of water 
communication, a large sample of 
Australian water authorities are examined 
to determine how they communicate their 
measurements of current consumption and 
likely future supply, and to what degree 
they provide comparable and useful 
information in their annual reports. Policy 
implications are then explored.  
 
3. Data findings  
In Australia, water management is 
conducted by fully government-owned 
entities; these water authorities have the 
statutory responsibility to communicate 
their core activities in their annual reports. 
Annual reports are the standard means by 
which business information is disseminated 
to external stakeholders including 
governmental, environmental and 
community interests (Tower 1993). The 
Australian data in this study examines 21 
large water authorities’ 30 June 2008 full 
year annual reports; this sample represents 
over 80% of the relevant entities and water 
catchment areas in the country. 
 
In Australia there are historically two types 
of water authorities, those that span their 
entire state jurisdiction and those that only 
are responsible for sub-regions within a 
state. In several jurisdictions (Western 
Australia, South Australia, Northern 
Territory and Australian Capital Territory) 
these authorities have sole control. Whilst 

in other states, water management is spread 
across multiple entities in different river 
basins. The sample has all monopoly water 
authorities in the first category and two 
water firms in New South Wales (including 
the largest one servicing Sydney), nine in 
Victoria (with the Melbourne-linked one 
included) and three in Tasmania (including 
the capital city Hobart). Overall, the 
sample4

 
 spans the entire continent.  

Analysis of these reports reveals that none 
of the sample firms used the United Nations 
Statistical Division’s System of 
Environmental and Economic Accounting 
for Water (SEEAW) (2005) Table 1 
framework in any comprehensive fashion.  
Comparing the SEEAW (2005) 
comprehensive water framework to the 
actual Australian water firms’ annual 
reports shows that: 1) there is a mixed level 
of communication of each water authority’s 
‘financial strength’ 2) additional 
information is presented related to the 
direct cost of the ‘infrastructure’ of water, 
and 3) the quality or value of ‘water’ itself 
is rarely stated.  
 
These mixed elements of coverage are 
further explored with Table 2 providing 
more insights on the financial strength 
component and core water infrastructure 
reporting and Table 3 examining the level 
of communication of the wider water 
issues. Analysis highlights the dichotomy 
between the higher level of communication  
                                                 
4 The Australian Government, National Water 
Commission notes there are 24 major urban water utilities 
(those with at least 50,000 connections) and 13 rural water 
utilities (total of 37 water providers) 
http://www.nwc.gov.au/www/html/772-water 
providers.asp (assessed on 5 April 2009). Data for all 
these 37 water providers are searched. However, only 21 
are publically available and hence included in the final 
sample. The other water providers are not included 
because of two data omissions: (1) the annual reports are 
not available during the data collection stage or (2) the 
annual report for the water suppliers are aggregated with 
other non-water related information (in other words, there 
is no specific water information for the water service 
provider). Overall, the Australian sample comprises a 
broad and representative 21 water firms. 
 

http://www.nwc.gov.au/www/html/772-water%20providers.asp�
http://www.nwc.gov.au/www/html/772-water%20providers.asp�
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Table 2: Descriptive Statistics for Australian Water Authorities 

Variable N Mean Median Standard 
Deviation 

Minimum Maximum 

Total Revenue (A$) 21 366,991,243 189,475,000 495,954,922 9,579,194 1,702,796,000 
Profit (A$) 21  61,597,747   17,848,000 120,330,376 -4,576,000    527,000,000 
Profit / Total Asset (%) 21 1.7 1.6 1.4 -0.6 4.5 
Total Liability / Total 
Asset (%) 21 34.0 29.6 17.6 4.4 68.4 

Water Infrastructure / 
PPE (%) 21 77.0 86.2 19.9 22.7 98.5 

Water Infrastructure / 
Total Asset (%) 21 71.5 79.1 20.0 18.7 90.5 

Depreciation of Water 
Infrastructure/Total 
Expenses (%)  

21 18.3 15.2 15.4 2.8 79.2 

Total Cash Flow 
(A$’000) 21 28,036,629 5,869,000 52,713,288 -29,196,000    204,664,000 

Number of Employees 17 650 238 913 26 3,200 
 
 

 

of historical cost-style measures of core 
water infrastructure and ‘costs’ of 
obtaining/storing the water versus the far 
less disclosed issues of value, quality and 
price of this water. This ‘missing’ latter 
data component is arguably very important 
for water policy decision-makers and 
consumers.  
 
3.1 Australian Water Authorities’ higher 
level of ‘financial’ communication  
Table 2 presents the financial 
characteristics of the Australian water 
firms. Table 2 helps answer the question 
about the communication of core financial 
viability of the Australian water firms. 
Many of these figures show that they are in 
a strong financial position. Australian water 
firms are large with the median firm having 
over A$189 million in assets and A$17 
million dollars in profits. The largest two, 
Sydney Water (serving the biggest city in 
Australia) and Water Corporation 
(representing all of Western Australia) each 
has revenues of over A$1.6 billion whereas 
Cradle Coast (in Tasmania) has less than 
A$10 million in revenues. Sydney Water 
and Water Corporation (Western Australia) 
again have the largest asset base (over A$ 
11 billion) with Cradle Coast having A$117 
million.  

Prospects of ongoing financial stability are 
only partially transparent5

                                                 
5 Further analysis of financial ratios is conducted (detailed 
figures are not shown, for brevity). Use of Aripin, Tower 
and Taylor’s (2009) comprehensive list of the 32 most 
common financial ratios in Australia as the benchmark 
tool reveals a low 7.2% average level of financial ratio 
disclosures by Australian water firms. There is a great 
deal of non-communication especially for liquidity and 
cash flow ratios. The Australian water authorities place 
more emphasis on gearing and return on assets, followed 
by return on equity, current ratio and debt to equity ratios. 
Yet, there is still a low level of communication with only 
12.9% of the ratios for capital structure and 10.6% for 
profitability ratios disseminated. Lower yet is the 
communication of less than five percent of the ratios for 
liquidity (4.8%) and cash flow (1.1%). 22 of the 32 most 
common ratios are not disclosed by any of the Australian 
water authorities. Overall, the transparency and reporting 
of the Australian water authorities’ financial capabilities 
could be fundamentally improved. Enhanced release of 
such data to the public could include more specifics on 
past, current and future related party transactions as well 
as disclosure of many additional specific financial ratio 
figures.  

 for these 
Australian water authorities. Debt levels are 
generally low (around 30%). Yet, the 
median cash flow for each firm is under 
A$6 million and the median return on 
assets is only 1.6%. All but two water firms 
are profitable, however as they are all fully 
government-owned, it is unclear how 
crucially important this profit figure is. The 
annual report analysis reveals very little 
reporting of related party transactions 
between the water authorities and their 
governmental owners. The lack of 
disclosure implies that there are no 
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government grants for operating costs or 
the building of major infrastructure such as 
the new water de-salination plants in Perth 
and Sydney. However, given the 
government 100% ownership structure the 
potential for large subsidies to the water 
firms always exists, conversely there is also 
the possibility for mandated dividends 
flowing back out to their governmental 
owners.  
 
It can be argued that these figures are 
incomplete as they show only a part of their 
water resource base. The Australian water 
authorities are solely utilising a narrow 
accountants’ version of how to account for 
water. They are only quantifying and 
communicating very specific cost-related 
infrastructure, assets and liabilities. They 
are failing to be transparent about the 
United Nations’ SEEAW-style reporting 
recommendations that call for additional 
information about the overall inflows, 
outflows and storage of water. Australian 
water authorities’ conservative accounting 
reporting is potentially masking many 
bigger issues.  
 
Overall, based on the figures in Table 2, the 
Australian water firms do seem to have the 
financial strength to accomplish their 
‘water service’ objectives. Yet, this strength 
is incompletely presented through the 
narrow net asset presentation and partially 
implied through the potential resource 
flows from their 100% governmental 
owners. Future transfers, interactions or 
interference cannot be ruled out.  
 
The second and third issues to be addressed 
are the extent of the Australian water 
authorities reporting of water 
infrastructure-style accounts as well as an 
assessment of the broader communication 
of water issues.  
 
3.2 Australian Water Authorities’ mixed 
level of ‘water’ communication 
All the Australian water firms in the sample 
provided a high degree of detail on core 

accounting-style ‘Asset Accounts’ for 
‘produced assets’ (this links to the UN 
SEEAW Table 1 structure in Category 2). 
For instance there is detail on total assets, 
total liabilities, water infrastructure assets 
and even the related depreciation of water 
infrastructure assets. Table 2 highlights that 
these firms are clearly focussed on water 
management and delivery with almost 80% 
of their total assets being water related. 
Depreciation of water assets represents 
15.2% of their total expenses. There are 
extensive financial accounting footnotes 
relating to core accounting standards issues 
such as details on asset, liability, equity, 
revenue and expense classes. There is also 
a breakdown of cash inflows and outflows, 
risk and interest rate risk factors and 
governance data. These financial reports 
are audited and receive supporting 
unqualified clean audit opinions. Core 
financial reporting, in accordance with 
‘narrow’ current financial requirements are 
being met.  
 
To assist decision-making ‘broader’ 
comprehensive reporting of water data is 
essential. Vardon et al. (2007) and 
Plummer and Tower (2009) state that of the 
five UN SEEAW categories, ‘physical 
supply and use’ is most commonly 
disclosed with far less communication of 
other key attributes of water. It is important 
to note that the United Nations and the 
accounting profession seem to be using the 
term ‘water assets’ in two very different 
ways. The accounting profession is 
narrowly defining this terms as ‘costs’ that 
can be linked to the acquisition, processing, 
storage and delivery of water. They are not 
valuing (reporting) the actual water, instead 
merely the costs that relate to it. Whereas, 
the United Nations SEEAW document 
refers to the term ‘water’ in a far broader 
economic and social dimension. The UN 
framework calls for water accounting to 
report comprehensive and far-reaching 
details on inflows, outflows and storage of 
the entire water cycle under the purview of 
any particular water authority.  
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Overall, an examination of the Australian 
water firms shows that there is extensive 
detail in the annual report on core accounts. 
The revenues, costs and related balance 
sheet accounts are all provided in 
accordance to international accounting 
standard guidelines.  
 
However, it is argued that an Australian 
water authority’s annual report should 
contain a breadth and depth of information 
that far exceeds such narrow financial 
statements. This is vitally important for 
consumers, policy makers and the public 
interest. For instance, in the Australian 
water firms’ reports there are some 
disclosure of ‘Flow Accounts’ (see Table 1, 
Category 1) especially for ‘physical 
supply’, however there is very little 
information on ‘emission accounts’. 
Moreover, there is a dearth of detail for the 
‘quality of water resources’ component of 
the UNSD SEEAW document and a 
paucity of information for the final UNSD 
SEEAW framework category of ‘valuation 
of non-market flows’. Overall, the 
Australian water firms are strongest at 
communicating the narrow financial 
aspects of their operations but far more 
tentative at information transparency about 
the broader water management issues.  
 
The final question now turns to the level of 
communication of the various aspects of 
broader water management by these 
Australian authorities. To access this, a new 
21 item disclosure matrix is evolved to 
report what key water-related activities are 
(or are not) reported. As shown in Table 3, 
there is some breadth in reporting of water 
matters by Australian water firms, however 
many very important items are seldom 
communicated. 
 
The average level of communication of 
these 21 key water disclosure items is 
37.4%. All sampled Australian firms report 
their core water infrastructure assets and 
related depreciation expenses. More than 
half report their water allocation revenues. 

However, even this data is usually only 
presented in volume and monetary forms 
with very few Table 1 UN SEEAW style 
‘quality’ or ‘valuation’ indicators provided. 
Australian firms typically only measure 
transport, processing and infrastructure 
cost, the actual value of the water is not 
clearly valued or communicated.  
 
Table 3: Disclosure of Water Issues by 
Australian Water Firms 
 
Information Percentage 
Water infrastructure and wastewater 
infrastructure ($) 100.0 
Depreciation of water infrastructure 
($) 100.0 
Number of employees 81.0 
Number of customers 71.4 
Segment information (1=Yes, 0=No) 66.7 
Annual consumption (ML) 66.7 
Water allocations revenue ($) 61.9 
Sewerage disposal charges ($) - 
Revenue 42.9 
Trade waste charges ($) - Revenue 28.6 
Sale of bulk water ($) 23.8 
Available water (ML) 23.8 
Storage: Total capacity (ML) 19.1 
Sewerage service charges ($) - 
Revenue 19.1 
Irrigation water charges ($) - Revenue 19.1 
Bulk water and sewerage charges ($) 
- Expenses 19.1 
Drainage charges ($) - Revenue 9.5 
Volume charges ($) - Revenue 9.5 
Storage: Minimum and maximum 
(ML) 9.5 
Industrial water charges ($) - 
Revenue 4.8 
Urban water charges ($) - Revenue 4.8 
Irrigation and drainage charges ($) - 
Expenses 4.8 
Note: ML = megalitre (one megalitre is equal to one 
million litres).  
Sample size is 21 representative Australian firms. 
Source: Self-constructed index. 
 
 
Using the UN SEEAW framework as the 
benchmark template reveals disparity in 
reporting for the broader concepts of 
accounting for water. Whilst the annual 
consumption (outflows) is reported by 
66.7% of the Australian water authorities, 
arguably two of the most important data 
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points for water management decision-
making are communicated by less than one 
quarter of the Australian water authorities. 
These are the amount of total available 
water inflows (23.8%) and total storage 
capacity (19.1%). Overall, there seems 
‘good’ reporting of historical cost-based 
transport and infrastructure costs but very 
little more comprehensive dialogue related 
to broader water use for policy decision-
making as advocated in the UN SEEAW 
framework (Table 1).  
 
ANOVA and multiple regression analysis 
(details available from the authors by 
request) reveals no clear predictors of 
differing levels of the Table 3 ‘water 
disclosure index’ broader water issues. 
Size, profit and even percentage of water 
assets per firm are not determinants of 
‘water disclosures’ (p-values of 0.376, 
0.295, 0.572, respectively). Thus there is 
overall uniformity of what is communicated 
(such as water/wastewater infrastructure 
and depreciation, employees/customers, 
segment data, annual consumption (ML) 
and water allocations revenue) and also for 
what is not communicated (such as 
important information on available water 
(ML), storage capacity (ML) and specific 
data on a series of revenue and charges for 
key aspects of water management including 
sewage, irrigation, industrial and urban 
usage).  
 
The above analysis reveals a patchwork of 
communication by Australian water firms. 
Core water infrastructure is well accounted 
for, yet the ‘financial strength’ of these 
firms could be clarified with additional 
disclosure of financial ratios. A broader 
comprehensive water accounting frame-
work is not being utilised. These findings 
mirror the World Water Assessment 
Programme (2009, p. 17) concern that 
“managing water is made more difficult by 
the lack of knowledge and information 
required for decision-making and long-term 
planning. Few countries know how much 

water is being used and for what purposes, 
the quantity and quality of water that is 
available and that can be withdrawn 
without serious environmental con-
sequences and how much is being invested 
in water management and infrastructure”.  
 
4. Concluding remarks  
The International Water Management 
Institute (2008) argues that water is a 
fundamental issue because it has become 
the prime challenge of survival in today’s 
world and it has a significant impact on 
health, food security, poverty and the 
environment. Gleick (1998) investigates 
fresh water resource management arguing 
inadequate access, inappropriate manage-
ment, and rapid population growth is 
causing a growing global water crisis and 
that new approaches to long-term water 
planning and management are required to 
guarantee access to freshwater resource for 
future generations. Plummer and Tower 
(2009, p.21) noting the volatile political 
nature of water policy with the related 
accounting communication of this precious 
resource opines that:  
 
Water, is a limited resource, thus water 
allocation becomes a zero-sum game. 
Some stakeholders will win with a more 
‘efficient and equitable’ reallocation, yet 
others will lose and potentially lose badly 
with related devastating economic 
consequences. Moreover, not all stak-
eholders are equally adept or financially 
able to garner their political lobbying 
power. How is policy to be made for a 
product with static perhaps even 
decreasing supply but ever growing 
demand? Governments in the past have in 
a sense bankrupted future generations by 
over-allocating water rights. Global 
warming, climate change and the resultant 
deep drop in water catchment areas are 
finally making governments face the harsh 
and unpalatable reality of this 
unsustainable policy.  
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The findings reveal a reasonably strong 
financial position by Australian water 
firms. They have large relatively 
unencumbered asset bases to accomplish 
their tasks, are government-owned and 
often encompass their entire jurisdiction in 
a monopoly scenario. Their communication 
of historical cost base information is at an 
international standard, especially for water 
infrastructure and related depreciation 
expense. Conversely, many elements of the 
more expansive United Nations System of 
Environmental and Economic Accounting 
for Water (SEEAW) framework have yet to 
be adopted. There is very little information 
on under/over water allocations and almost 
complete silence on pricing, valuation and 
quality issues.  
 
Plummer and Tower (2009) note that in 
Australia, the federal government recently 
passed the Water Act 2007 delegating the 
core responsibility for compiling and 
maintaining water accounts for Australia 
and also to issue national water 
information standards to the Bureau of 
Meteorology (see Appendix 1 for detail 
about their responsibilities). The 
Australian Bureau of Meteorology is now 
far better funded and has employed 
hundreds of extra people to “enhance the 
quality and utility of Australia's water 
information by producing the National 

Water Account, supported by a truly 
national water monitoring and data 
collection network. The program includes 
development and maintenance of an 
integrated, national water information 
system freely accessible to the public” 
(Australian Bureau of Meteorology 2009, 
p.1).  
 
The findings in this study reveal that 
additional communication is needed from 
Australian water authorities especially in 
the areas of the amount of available water, 
storage capacity and more insights on 
quality and valuation of water. There is 
almost a complete absence of information 
of Molden and Sakthivadivel (1999) style 
reporting of inflows (surface, sub-surface 
and precipitation), outflows (utilisable, 
non-utilisable) and related depletion (both 
beneficial and non-beneficial) of water (see 
Figure 1). The Australian Bureau of 
Meteorology has a clear mandate to create 
‘National Water Accounts’ based on the 
recent Water Act 2007 to provide the best 
possible set of national, state and entity-
related data. Their independent consultative 
WASB (2009) ‘framework’ document may 
well result in greater uniformity and depth 
of reporting, however quality and valuation 
data are still ignored. Overall a higher level 
of water accounting communication is 
advocated.  
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Appendix 1: Australian Bureau of Metrology Expanded ‘Water Accounting’ Role 
 

 

Hydrological Services Program 

The Hydrological Services Program is undergoing a 
major transformation as a result of the Bureau of 
Meteorology's expanded water information role. 
The Australian Government's $12.9b 'Water for the 
Future' program announced in April 2008, aims to 
secure the long term water supply of all Australians. 
This investment includes $450 million for the 
'Improving Water Information Program' 
administered by the Bureau and backed by the 
Commonwealth Water Act 2007. Hence functions 
within the Hydrological Services Program have 
expanded to include a set of new statutory water 
information responsibilities: 

• Issuing national water information 
standards  

• Collecting and publishing water 
information  

• Conducting regular national water 
resources assessments  

• Publishing an annual National Water 
Account  

• Providing regular water availability 
forecasts  

• Giving advice on matters relating to water 
information  

• Enhancing understanding of Australia's 
water resources  

The previous components of the Hydrological 
Services Program, the hydrometeorological 
advisory service, flood warning services, and water 
resources assessment, will be incorporated into our 
broadened water information role. 

All components of the Hydrological Services 
program depend heavily on the basic national 
meteorological observation networks, and the flood 
forecasting and warning service also operates a 
special purpose network of rainfall and river level 
stations in cooperation with State and Local 
Government agencies. Soon the amount of data will 
significantly increase as the Bureau establishes 
systems to receive water data from various agencies 
and other sources. Successful delivery of the 
services under this program will continue to be 
heavily dependent on the cooperation with State and 
Territory water and emergency service authorities, 
Local Government agencies and many other 
stakeholders.  

Integrating this new water information role into our 
established functions and arrangements is well 
underway. The significant increase in the 
availability of water information will soon be 
reflected in changes to these Hydrological Services 
Program web pages.  

The Bureau of Meteorology and water information 

Through the Water Act 2007, the Australian 
Government has given the Bureau of Meteorology 
responsibility for compiling and delivering 
comprehensive water information across Australia. 
The Bureau is working with water managers across 
Australia to deliver high quality, national water 
information to government, industry and the 
community. 

Transforming Australia's water resources information 

To secure the long term water supply of all Australians, 
the Australian Government announced Water for the 
Future in May 2008, a $12.9 billion water investment 
program. This included $450 million for the Improving 
Water Information Program administered by the Bureau 
of Meteorology and backed by the Commonwealth Water 
Act 2007 and key stakeholders.  

The Bureau will enhance the quality and utility of 
Australia's water information by producing the National 
Water Account, supported by a truly national water 
monitoring and data collection network. The program 
includes development and maintenance of an integrated, 
national water information system freely accessible to the 
public. 

Delivering water information to users 

Since 2007, the Bureau has employed an additional 120 
people around Australia to deliver these services, many of 
whom are based in Melbourne and Canberra. Its 
investment in data storage, web serving and computational 
capabilities will enable analysis and interpretation of 
national water information and the provision of 
forecasting services across a variety of time and space 
scales. 

The Bureau is investing $80 million to help water data 
collecting agencies upgrade and expand their streamflow, 
groundwater monitoring and water storage measurement 
networks. Investment priorities include improving data 
quality and currency, technology to simplify data 
transmission to the Bureau and filling critical gaps in 
monitoring networks. 

A national collaboration 

The development of a national system for water 
information storage, analysis and reporting requires an 
unprecedented level of collaboration between 
stakeholders. The Bureau is working closely with water 
data owners to coordinate and implement these 
arrangements. The Bureau has established formal 
advisory, reference and expert panels to ensure a broad 
suite of industry and government experience is involved in 
the development and expansion of the national water 
information capacity. 

http://www.bom.gov.au/water/�
http://www.environment.gov.au/water/action/npws-act07.html�
http://www.bom.gov.au/hydro/has/index.shtml�
http://www.bom.gov.au/hydro/has/index.shtml�
http://www.bom.gov.au/hydro/flood/�
http://www.bom.gov.au/hydro/wr/index.shtml�
http://www.bom.gov.au/hydro/wr/index.shtml�
http://www.bom.gov.au/water/funding_program.shtml�
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