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ABSTRACT 

Although most Australians hold the country’s natural coastal assets in high regard, 
the total dollar value of goods and services provided by these assets remains 
relatively unknown for Australia. However, individual studies examining the 
value of particular ecosystem goods and services (EGS) provided by coastal 
natural resources have been conducted but not in an aggregated and nationally 
focused way for Australia. 

This paper presents some preliminary findings from a project that is attempting to 
bridge this gap in knowledge. The project is reviewing the state of knowledge of 
the value for some coastal ecosystems and has approached the problem of placing 
an economic value on the EGS of Australia’s natural coastal assets from two 
fronts. First, by undertaking a rapid macro-level assessment using values 
estimated by Costanza et al. (1997) on a per area basis and multiplying these by 
the area of Australia’s various coastal ecosystems. Second, by collecting data for a 
micro-based economic assessment in order to eventually compare results with the 
initial macro-assessment. Preliminary results from the first stage suggest that, for 
some ecosystems where the previous global assessments provide estimates 
(beaches are not included), estuaries appear to be the most valuable per square 
kilometre for their EGS, such as removing nutrients from waste water, providing 
for storm and flood protection, transportation and fisheries. On a total value basis, 
Australia’s continental shelf appears the most valuable asset, due to its size, 
followed by open oceans, seagrass beds, estuaries, coral reefs and mangroves. 
Beach and rocky shore values are yet to be determined. 

 

Introduction 

This paper provides a summary of some initial work undertaken by the Cooperative Research 
Centre for Coastal Zone, Estuary and Waterway Management (Coastal CRC) on The 
Economic Value of Australia’s Natural Coastal Assets project. The initial task was to estab-
lish a rapid macro-level estimate of the value of the ecosystem goods and services from some 
of Australia’s natural coastal assets. The longer-term objective of the project is to obtain an 
estimate derived from a micro-level aggregation of values sourced from Australian studies of 
each ecosystem good and service for each coastal ecosystem type. Where individual 
Australian studies are not available the use of study estimates from abroad will be evaluated.  

The Coastal CRC is interested in assessing the goods and services of the following four 
ecosystems: 
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• Estuaries; 
• Open Beaches; 
• Seagrass/algal beds, sand and mud flats (i.e. sub tidal and inter tidal flats); and 
• Mangroves and tidal saltmarsh and saltpans. 

In the past some ecosystems, in particular coral reefs assets, have received considerable 
attention from economists (e.g. Cesar & Chong 2004 and Productivity Commission 2003). 
The above four coastal ecosystems have received relatively less attention by economists. This 
list is not exhaustive and rocky reefs are an example of one coastal ecosystem where little is 
known about their size or the value of their EGS. These ecosystems and rocky shores are an 
area for possible research in the future. 

What are ecosystem goods and services? 

Daily (1999) provided the first well-known definition of ecosystem goods and services: 

Ecosystem services are the conditions and processes which natural ecosystems, and the 
species that make them up, sustain and fulfil human life. They maintain the 
biodiversity and the production of ecosystem goods, such as seafood, forage, timber, 
biomass fuels, natural fibre, and many pharmaceuticals, industrial products, and their 
precursors. The harvest and trade of these goods represent an important and familiar 
part of the human economy. In addition to the production of goods, ecosystem 
services are the actual life-support functions, such as cleansing, recycling, and 
renewal, and they confer many intangible esthetic and cultural benefits as well (Daily 
1997, p. 3).  

Together these two types of economic goods are known as ecosystem goods and services 
(EGS). While the focus by ecologists appears to have been on the use values of ecosystems 
through coining the term ‘ecosystem goods and services’, ecosystems also display non-use 
value, that is, value to humans even where they do not use them or gain any direct tangible 
benefit from them. One example of a non-use value is existence value: the value one places on 
knowing a particular habitat or organism (e.g. whale species) exists. 

Why is placing a monetary value on EGS important and necessary? 

Providing monetary values for Australia’s natural coastal assets is important for a number of 
reasons: 

• With the experience of the ‘sea change’ in the recent decade and resulting increased 
human pressure on coastal environments, understanding the value of trade-offs has 
become of increasing importance to planners and policy-makers. 

• In order to make transparent choices in coastal zone management, value estimates provide 
measures to policy makers of likely trade-offs involved in land-use and management 
decisions over the coast. 

• Regardless of the rhetoric on the ethics of monetary valuation, public policy choices are 
made over the management of our coasts and monetary values are implied through these 
choices. 

• The values help to focus the public’s eye on the value of our coastal resources similar to 
the way focus has been placed on the value of water resources in the country. 

• While most Australian’s hold dear memories of coastal visits or living, few are really 
aware of the monetary trade-offs being made in their management and whether we are 
spending enough in the right places to look after, better understand and interpret our 
coasts. 

While this paper undertakes a rapid preliminary valuation of some coastal ecosystems, it does 
not attempt to provide a literature review. 
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The global assessment of EGS 

The estimates provided in this paper are only preliminary, drawing on one assessment of the 
value of goods and service of global ecosystems conducted by Costanza et al. (1997). This 
global assessment focused on use-values because such values are easier to estimate and are 
more prolific than non-use values. Non-use values, which reflect people’s desires for 
preservation, even though they may not ever use the resource, were only covered where 
available such as in the habitat value for protection of migratory species of wetlands. While 
Costanza et al. (1997, p. 253) recognized that there were many conceptual and empirical 
problems in providing such estimates, they thought such an exercise ‘essential in order to: 

5. make the range of potential values and services of ecosystems more apparent; 
6. establish at least a first approximation of the relative magnitude of global ecosystem 

services; 
7. set up a framework for their further analysis; 
8. point out some of those areas most in need of additional research; and 
9. stimulate additional research and debate.’ 

Costanza et al. (1997) considered their estimates to ‘represent a minimum value’. They 
believed by studying and valuing a broader range of services, by covering a better 
representation of ecosystem dynamics and interdependence and as ecosystems became more 
degraded and scarce, the value was likely to increase. Similar inferences can be made for 
monetary values placed on the EGS of Australia’s coastal environment provided in this paper. 

Outline 

The paper is set out in the following manner. Firstly, preliminary area and value estimates are 
provided for each particular coastal ecosystem. Comparisons between ecosystems and with 
the value of goods and services traded in the Australian economy are provided for context. 
Secondly, limitations of the work in this paper are discussed which leads to ways in which 
these limitations may be addressed in future work. Lastly, a conclusion is offered and the next 
steps of the project are outlined. 

Preliminary area and value estimates 

Table 34 provides some estimates of the area of various Australian coastal ecosystems. As can 
be noted in the table this study has had to rely on a number of different sources. There is no 
consistent source at this time and this is an area for future research. 

As can be seen in the table, coastal ecosystems vary in area in Australia ranging from about 
15,000 km2 for beaches to just over 10 million km2 for open ocean. 

Table 34  Area of selected Australian mainland coastal ecosystems 

Coastal 
ecosystem 

Area (km2)  Calculation Source of original data 

Open ocean 
 

10,256,150 
 

Territorial sea + 
exclusive economic zone 
+ UN legal claim b 

Burke et al. (2001); Geosciences Australia 
(2004); Ntangi Tonga Online (2004) 

Estuaries 16,592 Water area c OzEstuaries (2005) 
Open beaches 14,686 Length * 1km width d Length from Short (in press) 
Seagrass a 51,217 Direct from source Cappo et al. (1998) 
Coral reefs 48,960 Direct from source Spalding, Ravilious & Green (2001) 
Shelf 2,065,200 Direct from source Burke et al. (2001, p.15) 
Mangroves, tidal 
salt marsh & pans 

21,790 
 

Direct from source Cappo et al. (1998) 
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Notes: a. Area of algal beds, sand and mudflats not included. b. Includes Australia’s current legal claim before 
the United Nations to extra continental shelf outside the exclusive economic zone. The area of shelf is deducted 
from the area of open ocean to avoid double counting. c. Area of fluvial bay head deltas was added because it 
had not been included in the water area defined by the OzEstuaries database. d. To account for the area of dunes 
and surf zone.  

Table 35 presents total values for the goods and services of selected Australian coastal 
ecosystems. Table 35 takes the area estimates provided in Table 34 and multiplies them by 
their economic values per square kilometer obtained via indexation and conversion of those of 
Costanza et al. (1997). The Costanza et al. (1997) estimates were presented on a per hectare 
basis and in 1994 United States dollars and were indexed to 2004 dollars using the Consumer 
Price Index (CPI all cities average) for the United States sourced from the International 
Monetary Fund (IMF 2005). The purchasing power parity (PPP) index for 2004, from the 
Organisation for Economic Cooperation and Development (OECD 2005), was used to convert 
the values from US dollars to Australian dollars. To bring the Australian 2004 dollar 
estimates into 2005 dollars, an inflation rate of 3% was assumed. The Costanza et al. (1997) 
values per hectare were converted to values per square kilometer using the conversion ratio: 1 
km2 = 100 ha. 

Monetary values for other than pure coastal ecosystems from Costanza et al. (1997) are 
provided in Table 35. Many of the areas and total annual values of these other ecosystems are 
not recorded because this has not been the focus of this project. Note that beaches are not 
separately specified in the original Costanza et al. (1997) metric. For those ecosystems where 
Costanza et al. (1997) provided estimates, estuaries appear to be globally the most valuable 
on a per square kilometre for their EGS, such as removing nutrients from wastewater, 
providing for storm and flood protection, and fisheries. On a total value-basis, Australia’s 
continental shelf appears the most valuable asset, due to its size, followed by open oceans, 
seagrass beds, estuaries, coral reefs, and mangroves. Beach EGS and values are yet to be 
collected and determined. 

Comparisons can be made to the value of goods and services traded in the market economy of 
Australia. The Value of Australia’s Gross Domestic Product for June 2004 to March 2005 
year was $851 billion [24] in total (ABS 2005). The total annual ‘flow’ value of the coastal 
assets provided in Table 35 is $934 billion without considering the value of Australia’s open 
ocean and beaches and the value of its terrestrial EGS. 

Table 35  Indicative values of goods and services of selected Australian ecosystems 

Category 
 Ecosystem Sub-ecosystem 

Area of selected 
ecosystems (km2) a 

Value /km2 
($AUS 2005) 
b 

Total annual 
value ($AUS 
billion 2005) 

Marine 
 

 12,438,119 103,704 
1,359.3 

 
Open ocean  10,256,150 45,314 464.7 

 
Coastal  2,181,969 728,645 894.5 

  
Estuaries 16,592 4,105,563 68.1 

  
Open beaches 

14,686 
- - 

                                                 
24 Billion means a thousand million. 
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Seagrass/algae beds 51,217 3,417,227 175.1 

  
Coral reefs 48,960 1,092,383 53.5 

  
Shelf 2,065,200 289,504 597.9 

Terrestrial 
  

- 124,604 - 

 
Forest 

 
- 174,287 - 

  
Tropical - 360,891 - 

  
Temperate/boreal - 54,304 - 

 

Grass/ 
rangelands 

 
- 41,717 - 

 
Wetlands 

 
- 2,658,582 - 

  

Tidal marsh/ 
mangroves 21,790 1,796,364 39.1 

  
Swamps/floodplains - 3,520,801 - 

 
Lakes/rivers  - 1,528,078 - 

 
Desert  - - - 

 
Tundra  - - - 

 
Ice/rock  - - - 

 
Cropland  - 16,543 - 

 
Urban  - - - 

Notes and Sources: a. Sources for areas as provided in Table 34. b. Conversion and indexation of Costanza et al. 
(1997) 1994 estimates per ha. – means ‘not yet known’.  

Further to the annual or ‘flow’ values presented in Table 35, the capitalised or ‘stock’ values 
of EGS of Australia’s coastal assets range from $3.5 trillion [25] to $7.1 trillion (2005 
Australian dollars) as presented in Table 36. Again this is a lower bound interval because a 
further majority of coastal zone area, including terrestrial components, and other marine 
components such as beaches, rocky shores and headlands, reefs and shelf are not included in 
this interval. 

                                                 
25 Trillion means a million million. 
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Table 36 Capitalised values of Australia’s EGS of selected coastal ecosystems, $AUS 
Trillion 2005 

 Discount rate 
Coastal Ecosystem 4% 6% 8% 
Estuaries 1.7 1.1 0.9 
Open beaches - - - 
Seagrass/algal beds a 4.4 2.9 2.2 
Tidal mangroves, saltmarsh, 
saltpans 

1.0 0.7 0.5 

Total  7.1 4.7 3.5 b 

Notes: a. Area of mud and sand flats not included. b. Rounding error. 

For comparison, the total assets of the market economy of Australia were $4.96 trillion for the 
financial year ended 30 June 2004 (ABS 2004). The value of assets under the research focus 
of Coastal CRC are of the same order of magnitude and those estimated only represent a small 
proportion of the total coastal zone area. Moreover, EGS of Australia’s beaches, rocky shores 
and headlands, open ocean, shelf or reef are not included in this comparison. 

Limitations 

The estimates presented in this paper, while offering a starting point, do suffer from a number 
of limitations. 

This was a rapid assessment. A sophisticated analysis such as through the use of a dynamic 
geographical information system approach using benefit transfer may improve the accuracy of 
these estimates. These aspects of a potential longer-term approach are discussed below. 

The area and economic measures presented in this paper provide a starting point. Estimating 
areas for coastal ecosystems are problematic and have relied on the work of others. Where 
possible more than one estimate has been referred to in order to obtain the ‘best’ estimate. 

As presented in the introduction to this paper, the economic measures used were derived from 
Costanza et al. (1997). While these estimates suffer from a number of limitations as pointed 
out by various authors (e.g. Ayres 1998, Daly 1998, Herendeen 1998, Hueting et al. 1998, and 
Serafy 1998), most of the same authors praised and welcomed the work:  

The article is well placed, highly visible, honestly presented and well-timed – a 
milepost in ecological economics. It cannot resolve the difficulties it admits but it 
delivers them well and gives a concrete result to debate and debunk, probably the 
latter (Herendeen 1998, p. 29).  

One limitation is that many of the individual EGS values collected by Costanza et al. (1997) 
represent marginal values for ecosystems and using these to evaluate totals is 'treacherous' 
(Daly 1998, p. 21). Another limitation of the Costanza et al. (1997) estimates is that non-use 
values for wetlands, for example, such as existence, bequest, and vicarious values were not 
included. The second phase of the project involves undertaking a micro approach as discussed 
below and may correct for some of these limitations. 

Arguments may be made that it is not possible or ‘right’ to place a monetary value on all 
natural assets and that human preferences alone should not dictate the existence of other 
species. While some of society may believe it is not appropriate to place a value on things 
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society believes are ‘invaluable’, unfortunately in a world of scarce resources it is impossible 
to avoid public choice decisions which involve monetary trade-offs. Parliaments and 
executives are regularly required to make monetary trade-offs such as through government 
budget and funding allocations. 

Another criticism of breaking down the coastal zone into separate ecosystems is that it may 
simplify the interdependencies of coastal ecosystems in that the sum of parts of a coast will 
not equal the whole. Most components of the coast cannot operate in isolation and rely on 
other ecosystems for their survival and integrity. This limitation could be dealt with by 
estimating the direct benefits forgone from adverse impacts on the integrity of a coastal 
ecosystem and those forgone indirect benefits from interdependent ecosystems. Such an 
approach however, would be limited by our scientific knowledge of coastal processes and 
interdependencies. 

An advantage of monetary values is that they simplify complex information into a single 
measure. However, monetary value is only one dimension of a good or service. There are also 
quantity and quality aspects of a good or service. The quantity of a good or service is 
determined by its supply and demand and resulting degree of scarcity. The more scarce a 
good is the more valuable it is likely to be. The quality of a good or service can differentiate it 
from similar goods or services and warrant a higher or lower price. These initial macro-
estimates do not capture the interplay between the scarcity and quality aspects of coastal 
ecosystems. For example, while a coastal ecosystem’s area or integrity may be reduced 
through development within a coastal urban setting, the remaining ecosystem may become 
more scarce, with an offsetting effect on the reduction of its total value. The use of 
geographical information systems and more sophisticated benefit transfer methods may help 
in capturing both scarcity and quality aspects of coastal ecosystem changes. 

The base values used in this paper assume that the ecosystem is in a natural state. Therefore, 
the calculations do not take into account the current health or ability of ecosystems to provide 
ecosystem goods and services. The values given here are thus an indication of what the 
ecosystem would provide if it were not adversely impacted by human activities and the value 
of many of our coastal habitats, regrettably, may be lower than expected because of such 
impacts.

A related limitation of this simplified approach is that the dynamics of changes in coastal 
ecosystems over time are not captured. A dynamic approach would address such a limitation 
and would be a possible longer-term approach for the types of analyses described here. 

Conclusion and Next Steps 

This paper reports on the progress of a project being undertaken by the Coastal CRC that 
attempts to bridge a knowledge gap about the total economic value of the EGS of Australia’s 
estuarine, beach, seagrass and mangrove ecosystems. Preliminary findings suggest that 
estuaries appear to be the most valuable per square kilometre for their EGS, such as removing 
nutrients from wastewater, providing for storm and flood protection, transportation and 
fisheries. On a total-value basis, Australia’s continental shelf appears the most valuable asset, 
due to its size, followed by open oceans, seagrass beds, estuaries, coral reefs and mangroves. 
Beach EGS and values are yet to be determined and this will be addressed in the next phase of 
the project. Rocky reefs and headlands and other coastal assets are left for future research. 

The next step in the project involves the collection of EGS values from individual studies of 
Australia’s coastal ecosystems, as part of the miro-level approach to valuing Australia’s 
natural coastal assets. This is to be undertaken to offer a comparison with those values 
obtained through the macro-assessment of this paper that has used global values for EGS. The 
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second phase is expected to find a number of value gaps. Estimates that are available in the 
Australian literature are likely to be use value focused with estimates for recreational or 
productive use and fewer estimates on non-use or preservation values. Where gaps exist, the 
project will assess the use of benefits from overseas studies. The project will attempt some 
form of aggregation for the coastal ecosystems of interest to the project, depending on data 
availability. 
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