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Abstract 

Environmental management accounting and 

reporting are growing in importance. The 

Australian aquaculture industry provides an 

example of where environmental 

management accounting and reporting could 

be used to help management and 

stakeholders address social, environmental 

and economic issues. In this article, 

following a brief introduction, the main 

ecologically sustainable development issues 

in Australian aquaculture are identified. The 

notion of whether environmental 

management accounting has the potential to 

bring together the information needs of 

government departments and corporations 

involved in the aquaculture industry is then 

explored. It is concluded that guidance 

provided by the accountancy profession 

tends to focus on the regular provision of 

information for decision making, whereas 

guidance provided by government appears 

to concentrate on ad hoc information for 

investment appraisal. The two need to be 

integrated if systematic movement towards 

ecologically sustainable development in the 

industry is to be encouraged. 

Introduction 

The concept of environmental management 

accounting has emerged over a number of 

years. In 2001, the United Nations Division 

for Sustainable Development published a 

document entitled Environmental 

Management Accounting Procedures and 

Principles to help establish a culture of 

pollution prevention and waste minimization 

within industry (UN 2001). A number of 

academics engaged with Environmental 

Management Accounting (EMA) framework 

development in decision making contexts 

(Burritt, Hahn, & Schaltegger 2002) and risk 

management (Burritt, 2005). Promotion of 

EMA was taken up for the accountancy 

profession by the International Federation of 

Accountants (IFAC) through the production 

of a similar framework published in an 

International Guidance Document in 2005 

(International Federation of Accountants 

2005). The expectation of IFAC is that 

companies, through their accountants, will 

perceive the self-evident value of EMA and 

introduce it into their organizations in order 

to help the environment and society as well 

as corporate financial bottom lines on the 

way towards sustainability. The 

organizations to which the Guidance is 

addressed include government bodies, as 

well as companies. 

In this paper the possible contribution of 

EMA is considered in the context of 

ecologically sustainable development (ESD) 

of the Australian aquaculture industry. The 

paper briefly provides a background to the 

aquaculture industry in Section II, while 

Section III highlights the main issues facing 

ecologically sustainable development in 

aquaculture. In Section IV the challenges for 

environmental management accounting and 
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reporting in aquaculture are explained, with 

concluding comments being made in Section 

V, suggesting issues to be addressed. The 

Australian aquaculture industry is 

introduced in the following section. 

 

The Australian aquaculture industry 

Pillay and Kutty (2005, p. 3) suggest that the 

word aquaculture has been used in recent 

decades to denote all forms of culture of 

aquatic animals and plants (e.g., fish, 

shellfish, crustacea, aquatic plants, etc.) in 

fresh, brackish and marine environments. 

For example, in Australia the five main 

aquaculture industries include prawn 

farming, Southern Blue fin tuna farming, 

marine salmon farming (Atlantic Salmon 

and Rainbow Trout), pearl oyster farming 

and edible oyster farming. These represent 

over 94% of the total value of aquaculture 

production in Australia (Australian 

Government 2004, p. iii). Australia is said to 

possess a number of advantages in 

aquaculture associated with proven culture 

technologies, favourable production 

efficiencies, commercial viability and 

favourable marketing attributes (Nel 2006).  

Government and business are both closely 

involved in ESD in the Australian 

aquaculture industry.
1

 Australian 

Government legislation has provided a 

major impetus towards the implementation 

of ecologically sustainable development in 

aquaculture, in part through s.516 of the 

Environmental Protection and Biodiversity 

Act 1999 (the EPBC Act), which requires 

government bodies, such as Departments, to 

report on their ecologically sustainable 

development performance. In addition, the 

EPBC Act requires Government 

Departments to carry out strategic 
                                                           
1

 The Commonwealth of Australia has a federal 

system of government which includes the Australian 

Government, State and Territory governments and 

local government within each State or Territory. 

environmental assessments for 

Commonwealth managed fisheries and so an 

assessment and reporting framework has 

been developed, claimed to be the first in the 

world, that addresses all perceived ESD 

issues - environmental, social and economic 

- in aquaculture (Australian Government 

2004, p. v).  

South Australia considers itself to be the 

State within Australia that is leading other 

States in relation to the pursuit of 

sustainable aquaculture. It produces about 

40% of Australian aquaculture product 

(Government of South Australia 2007). 

South Australia operates in accordance with 

Australian Government laws, such as the 

EPBC Act, but has its own constitution and 

has separate legislation and has introduced a 

voluntary code of behaviour for the 

aquaculture industry in the State, 

implemented through Primary Industry and 

Resources SA (Government of South 

Australia 2001). The State also has other 

sustainability supporting endeavours which 

have an impact on aquaculture. First, a 

Strategic Plan which includes a priority to 

make South Australia world-renowned for 

being clean, green and sustainable (Chesson, 

Whitworth and Smith 2000, pp.100). Second, 

an Office of Sustainability which is charged 

to develop an integrated approach to 

decision-making and tools and techniques 

for measuring progress towards ESD as 

reported in triple bottom line accounts. 

These accounts can be criticized for not 

actually addressing the issue of integration 

(Office of sustainability 2005). Third, 

legislation in the form of its Aquaculture Act 

2001, as administered by EPA South 

Australia, is designed to regulate and 

facilitate the development of the South 

Australian aquaculture industry in an 

ecologically sustainable manner 

(Government of South Australia 2004). In 

South Australia, the role of local 

government in sustainability planning and 
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services has been recognized in the 

provisions of the Local Government Act 

1999. This was partly motivated by Local 

Agenda 21 which originated at the United 

Nations Conference on Environment and 

Development held in June 1992 and which 

later developed following the introduction of 

Local Action 21 at the World Summit on 

Sustainable Development held in 

Johannesburg, South Africa in September 

2002. In an evolving relationship South 

Australia has an Office for State/ Local 

Government relations, located within 

Primary Industries and Resources SA, and 

responsible for promoting shared strategic 

directions and effective working 

relationships between State and Local 

Government.  

Companies operating in the aquaculture 

industry include Australian Hiramasa Pty 

Ltd, Australian Southern Seafood Group, 

Clean Seas, Coorong Cockles Pty Ltd, 

Ferguson Australia Pty Ltd, Marmion 

Group and Soladome Aquaculture. These 

companies provide a further layer of parties 

with an interest in environmental 

management of aquaculture and, in 

particular, with the main ESD issues which 

are examined next. 

Main ESD issues 

While fish populations in the wild are 

diminishing, cultured fish populations are 

increasing, but to a level which can border 

on the unacceptable for several reasons 

(Bartas 1997). First, although many of the 

fish species cultivated are schooling species 

and can live in close concentrations, over-

concentration is one of the issues which 

animal rights protagonists strongly object to 

because fish can damage themselves by 

rubbing against their cages and each other 

and can become sick and die. Second, 

raising aquaculture species in concentrated 

areas can cause overloading, which is the 

presence of too much carbon and nitrogen in 

the water from fish waste products and 

fertilizer. These elements lead to a reduction 

in the dissolved oxygen essential to survival 

of aquatic plants and animals. Third, when 

cultured species mix with native species, for 

example where cultured animals escape into 

the wild and breed with non-farmed animals, 

they may transfer diseases to the wild. 

Fourth, aquaculture development has been 

associated with the destruction of mangrove 

forests in some areas, and the accompanying 

livelihoods of people. Fifth, the inclusion of 

chemicals in food for specific species of fish 

and for fish treatment involves drug 

manufacturers and distributors as well as 

medicated feed manufacturers in the supply 

chain. The drugs should be provided at the 

listed dosages, and when certain disease 

conditions are present, however over-

provision of chemicals can occur. Finally, 

where extensive farming is replaced with 

intensive aquaculture, the self-sufficiency of 

local farmers is reduced as they lose their 

occupations and self-controlled food 

supplies. These and other social and 

environmental problems have accompanied 

growth in the industry which, in turn, has 

been looking towards information that will 

help lead to and indicate changes in the 

direction of ecologically sustainable 

development performance.  

In addition to these social and environmental 

issues, economic issues are important to the 

industry. On the positive side: (i) the 

substitution of farmed for wild fish, the 

signing by the Australian Government of a 

free trade agreement with the United States 

and the lifting of tariffs by the European 

Union, mean that improved market access 

and growing market demand for aquaculture 

products seem assured (Nightingale 2006); 

(ii) Australia has lower aquaculture 

production levels in relation to coastal area 

than other countries in the region. In 1990 

Australia produced 0.01 kg of aquaculture 

production per 1,000 ha of coastal land 
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compared with 1.29 kg for the same area in 

New Zealand and 33.75 kg in Japan. This 

low level of production and comparatively 

low level of coastal water pollution permits 

a very high health standard of aquaculture 

products (CSIRO 2005, p. 1) which provides 

a competitive advantage. However, the 

industry does face economic problems 

(Australian Government, 2005), including: 

(i) increasing energy costs; (ii) lower-cost 

aquaculture production from Asia; (iii) 

increasing demand from Asia for low value 

seafood supplied in bulk; (iv) increasing 

power of Australian supermarkets to cut 

margins on aquaculture products; (v) skilled 

labour shortages; (vi) the need for product 

labeling to indicate country of origin; (vii) 

rising community expectations to have a say 

in use and management of natural resources 

and the role of seafood in their health. 

In the light of these perceived issues the 

aquaculture industry is expected to face five 

strategic sustainability challenges in the next 

20 years.  

Strategic challenges and environmental 

management accounting and reporting  

The five sustainability challenges referred to 

above are: 

1. Natural resources sustainability – the 

challenge is to maintain and improve the 

management and use of aquatic resources to 

ensure their sustainability. This implies 

periodic monitoring of management and 

resource use in physical terms. 

2. Resource access and resource allocation 

– the challenge is to optimize resource 

access, resource allocation and opportunities 

for each sector of the fishing industry, 

within a rights-based framework. This 

implies the periodic monitoring of resource 

stocks and flows in physical terms as well as 

resource distribution between parties with a 

right to harvest.  

3. Profitable response to rising demand – 

the challenge is to respond to, and take 

advantage of, increased demand for seafood 

and for recreational and customary fishing 

experiences while enhancing the 

profitability of the aquaculture industry. 

This implies periodic monitoring of the 

physical and monetary flows relating to the 

demand for aquaculture resources by 

customers and the ad hoc provision of 

information in relation to investment 

decisions as demand is expected to fluctuate. 

4. People development – the challenge is 

to develop people who will help the fishing 

industry to meet its future needs. This 

implies ad hoc physical and monetary 

information is required about the programs 

to be developed and periodic information 

about the level of development achieved.  

5. Community and consumer support – the 

challenge is to increase community and 

consumer support for the benefits of the 

industry. This implies periodic information 

is required about the programs to be 

developed and continuous information about 

the level of support achieved. 

If the sustainability challenges are to be met, 

and to be shown to be met, companies will 

need to gather appropriate information and 

pass it to the government in order to see if 

policies orientated towards achieving 

sustainability are achieved, both government 

and companies in the industry will need to 

gather and report the appropriate 

information.  

A mapping between EMA components, as 

represented by the framework developed in 

Burritt et al. (2002) (see Table II) and 

Burritt (2005), has the potential to highlight 

gaps in the information requirements of 

agencies and companies in terms of 

ecologically sustainable development. In 

addition, it could provide a systematic and 

pragmatic basis for the ESD-control process 

in aquaculture (Commonwealth of Australia 

1992).  
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The policy framework introduced by 

Primary Industries and Resources SA 

(Primary Industries and Resources SA 2004) 

recognises the need for clearly defined 

sustainability objectives, indicators and 

performance measures (Fletcher et al 2003, 

p. 48) (Schaltegger, Burritt and Petersen 

2003). These are set in context in Figure 1 

which shows the flow of relationships 

between activities towards sustainability as 

represented in the Standing Committee for 

Fisheries and Aquaculture’s (SCFA’s) 

mapping. Implicit in the Figure is the 

management decision process, based on 

appropriate EMA and other information at 

government agency management levels. 

This is founded on and framed by periodic 

and ad hoc reporting requirements to 

government, the community, applications 

for obtaining and maintaining export 

permits, for regional marine plans, etc.  

Reporting has three framing parts to guide 

management: (i) component trees; (ii) risk 

assessment and prioritization; and (iii) 

performance assessment. Component trees 

identify the issues specific to each 

component of sustainable development. At 

the general government agency level these 

components are ecological wellbeing and 

human wellbeing, the latter being expressed 

in social and economic terms. More specific 

is the management of environmental impacts 

of and on fishing; contribution to 

community wellbeing; and ensuring that 

ecologically sustainable development 

principles are underpinned by appropriate 

legal, institutional and economic policy 

frameworks. Risk assessment and 

prioritization is a process which determines 

which of these components are sufficiently 

significant to warrant management actions 

and, hence, a report on performance with 

justification for assigning low priority or 

low risk (Burritt 2005). Finally, pragmatic 

performance assessment is made at the 

lowest level of components providing 

information about the following: operational 

objective; indicator; performance measure; 

data requirements; data availability; 

evaluation; robustness of the indicator; 

management response – current and future; 

actions taken where a gap exists between 

performance and expectations; and 

verification.  

A start has been made by the South 

Australian government to address the issue 

of environmental management accounting 

and sustainability information at the level of 

ad hoc project proposals. This is based on 

the notion of sustainability assessment 

which consists of a suite of tools, including 

integrated impact assessment, to enable front 

end policy integration in decision-making 

processes of government relating to policy, 

plans and projects (Office of Sustainability 

2005). The tools include means to assess the 

scope of the impacts of a project proposal, 

the net efficiency gains from the impacts, 

and the equity impacts – who gains and 

loses. Criteria suggested include: 

environment (energy, waste management, 

water, biodiversity, and landscape), 

economy (business climate, jobs and 

investment) and society (health, safety, 

regional development, community 

engagement, cultural heritage, access to 

public services and equity), all rated as to 

positive, negative or neutral with high, 

medium and low scales. In addition a level 

of confidence on a five point scale allows 

for relative riskiness of assessment levels to 

be made apparent. The foundation for 

developing one form of EMA - ad hoc 

sustainable investment appraisal - for 

aquaculture is now available.  

In contrast is the guidance provided by 

IFAC (2005) for organisations as the 

foundation for provision of periodic 

information about ESD impacts. Such 

regular periodic guidance raises the issue of 

whether the two can be brought together to 

provide information that will promote ESD 
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in South Australian aquaculture (see the 

possibilities in Table II). 

Discussion 

Based on the framework available to 

Australian aquaculture the periodic risk 

based EMA approach appears to fall short 

for a number of reasons which need to be 

addressed in a systematic approach to 

sustainability accounting and reporting: (i) it 

is critical to recognize the broader social as 

well as the environmental and economic 

dimension built into decision making 

processes associated with the concept of 

ecologically sustainable development, in 

order that the total quality of life can be 

increased (IFAC 2005, p. 17). Current 

interpretations of IFAC based EMA include 

social considerations as less tangible costs 

(Schaltegger and Burritt 2000, p. 254), but 

these are unlikely to be reported by 

companies on a voluntary basis and so 

encouragement from industry associations or 

the government would be required; (ii) the 

growing importance of non-financial aspects 

of an organisation’s activities, including 

risks associated with poor social 

performance and inattention to the equity of 

relationships between parties, means that 

environmental management accounting 

information may at present provide a too 

narrow efficiency based representation for 

organisations moving towards ecologically 

sustainable development; (iii) the cost of 

obtaining relevant, high quality information 

still needs to be compared with the expected 

benefits for it to be justified by company 

management, whereas government is in the 

position to mandate its reporting provisions 

for accountability purposes; (iv) the lack of 

integration between different aspects of any 

organisation’s movements towards 

sustainability means that piecemeal actions 

remain likely to dominate decision processes 

with sustainability remaining illusive, unless 

a systematic framework for sustainability 

accounting and reporting is adopted 

(Schaltegger and Burritt 2005, Schaltegger, 

Bennett and Burritt 2006). The implication 

is that based on these pragmatic 

considerations development of a 

comprehensive foundation for movement 

from environmental management accounting 

towards sustainability accounting and 

reporting in the South Australian 

aquaculture industry much work remains to 

be completed. 
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TABLE 1: FIVE SUSTAINABILITY CHALLENGES IN AUSTRALIAN AQUACULTURE 
 

1 Natural Resources Sustainability 

2 Resource Access And Resource Allocation 

3 Profitable Response To Rising Demand 

4 People Development 

5 Community And Consumer Support 
 

 
 

 

TABLE II: ENVIRONMENTAL MANAGEMENT ACCOUNTING INFORMATION 
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FIGURE 1: ROLE OF SCFA PROCESS IN RELATION TO OTHER ACTIVITIES 

 

 
 
 


