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ABSTRACT 

 
This paper identifies factors of non-compliance for the Heard Island and McDonald Island (HIMI) 

Fishery of Australia and analyses these factors under the theoretical framework of non-compliance that 

exists in fisheries economics literature.  It is found that identified factors were consistent with the 

theoretical construct. The paper also examines various components of the management costs for the HIMI 

Fishery for the period 2001-2005. It is found that the cost related to compliance has increased 

substantially over the sample period. Finally, policy implications of these findings are discussed in the 

paper. 
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INTRODUCTION 

During the past decade, Australia has been experiencing incidents of illegal fishing activities by 

foreign fishing vessels within the Exclusive Economic Zone (EEZ) of the Heard and McDonald 

Islands. Heard Island and McDonald Island (HIMI) are one of seven external territories under the 

sovereignty of Australia and are located in the Southern Indian Ocean (see: www.ga.gov.au). This 

illegal fishing has attracted attention, both nationally and internationally, from fisheries managers, 

government and non-government agencies, the fishing industry and policy makers, as it threatens 

the sustainability of the living marine resources in the Southern Ocean. The existence of strong 

market demand commanding high product price creates economic incentives to which offenders 

respond. This presents considerable challenges for the Australian Fisheries Management Authority 

(AFMA) - a Commonwealth statutory authority - and the Commission for the Conservation of 

Antarctic Marine Living Resources (CCAMLR) – an international body founded in 1982 – in 

relation to the effective achievement of management objectives. The HIMI Fishery has also been 

identified by international experts as one of the ‘hot spots’ for illegal fishing of its principal species 

- namely Patagonian toothfish (Dissostichus eleginoides) and Mackerel icefish (Champsocephalus 

gunnari) [1]. Table I presents the extent of Illegal, Unreported and Unregulated (IUU) fishing by 

describing the estimated IUU catch as a proportion of total legal landings of Patagonian toothfish in 

the CCAMLR area for the period 1996-97 to 2004-05. 

 

Table I: Actual Catch and IUU Catch of Patagonian toothfish for the period 1996-97 to 2004-05 

  
TAC 
(HIMI) Actual (HIMI) 

Total Catch 
(CCAMLR AREAS) Australian 

IUU Catch 
(CCAMLR AREAS) 

% IUU 
Catch 

  (Tonnes) (Tonnes) (Tonnes) 
% of Total 
Catch (Tonnes) of Total 

1996-97 3700 1927 9257 21% 52000 562% 

1997-98 3700 3765 12457 30% 22415 180% 

1998-99 3960 3547 13370 27% 4913 37% 

1999-00 3585 3566 13367 27% 6546 49% 

2000-01 2995 2980 16913 18% 7599 45% 

2001-02 2815 2756 13178 21% 11857 90% 

2002-03 2879 2844 13987 20% 10070 72% 

2003-04 2873 2864 16479 17% 2622 16% 

2004-05 2787 2783 13292 21% 3023 23% 
 

Source: CCAMLR, 2005. Fishery Reports: Dissostichus eleginoides (Heard Island). 

 

It should be noted from Table I that Australia’s proportion of the total catch is less than 1/3. 
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Theoretically, non-compliance behaviour in fisheries can be explained using economic, political, 

psychological (i.e. cognitive developmental) and anthropological approaches [2]. Regardless of the 

sources, non-compliance behaviour in a fishery will undermine the effectiveness of management 

regimes, and thereby the achievement of management objectives. The socio-economic approach to 

fisheries non-compliance and its policy implication is the main focus of this paper. To this end 

relevant socio-economic information was collected for apprehended vessels reportedly undertaking 

illegal fishing in the HIMI Fishery for the period 2001-2004 and analysed under the theoretical 

framework of fisheries non-compliance proposed by Sutinen and Kuperan [3]. The paper also 

examines various components of the management costs for the HIMI Fishery covering the period 

2001-2005. 

 

FISHERY AND MANAGEMENT ARRANGEMENTS 

The HIMI Fishery (statistical division 58.5.2) is a Commonwealth fishery distributed south of the 

Antarctic convergence (see: www.ccamlr.org for geographical details). Commercially exploited stocks of 

Patagonian toothfish species are located off Southern Chile, Patagonia, the Falkland Islands, South 

Georgia Island, Crozet Island, Kerguelen Island and Heard Island and McDonald Island. The Heard and 

McDonald Islands cover approximately 370 km² and have an EEZ of 410 722 km² (see: www.ga.gov.au).  

 

Patagonian toothfish is a slow-growing, long-lived species and is the largest predatory fish found in the 

Southern Ocean [4]. Patagonian toothfish spawn on the continental slope at a depth of 2200-4400 metres 

from June to September. Individual mature females contain between 48 000 and 525 000 eggs. The 

peppercorn-sized eggs rise to about 500 metres where they float until hatching about 3 months later [5].  

 

Effective fisheries management relies heavily on, amongst other things, accurate information on stock 

status. Determination of stock status through stock assessment procedures is one of the important 

components in setting accurate and reliable Total Allowable Catch (TAC) limits. According to a report by 

AFMA the Patagonian species is fully fished [6]. As the stock status of the Patagonian Toothfish is 

clouded by uncertainty, AFMA considers the precautionary catch limits set by CCAMLR (see: [7] for 

detailed discussion of CCAMLR’s precautionary approach) in deciding the TAC levels for this species for 

each fishing season. 

  

Demersal long-lining and bottom trawling are used as harvesting techniques in the Patagonian toothfish 

fishery. Currently three Australian-licensed vessels are allowed operational rights to the fishery, 2 of 

which are long-liners and 1 a trawler [6].  
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The HIMI Fishery is managed by AFMA under the Fisheries Management Act 1991 and the Fisheries 

Administration Act 1991. In addition to fulfilling Australia’s international obligations, AFMA also 

conforms to CCAMLR’s conservation measures. AFMA’s objectives in managing its Commonwealth 

fisheries include: implementation of efficient and cost-effective Commonwealth fisheries management; 

adherence to the principles of ecologically sustainable development (ESD); economically efficient 

exploitation of fisheries resources; accountability to its stakeholders and achieving the ‘users pay’ target 

under the cost recovery plan [8]. However AFMA is facing challenges in meeting its economic objectives 

for the HIMI Fishery due to the current extent of the illegal activities in the fishery. 

 

The management arrangements for the fishery are determined by the HIMI Management Plan 2002, 

which came into effect May 2002 and its subsequent amendment in 2006. In determining the TAC for its 

principal species and for each fishing season, AFMA not only consults with the appropriate Management 

Advisory Committee (called SouthMAC) and recognises the views of Sub-Antarctic Fisheries 

Assessment Group (SAFAG), but also follows the catch limit set by CCAMLR. Table I presents the TAC 

limits for the Patagonian toothfish in the HIMI area and the actual legal catch for the period 1996-97 to 

2004-05. AFMA is also responsible for granting statutory fishing rights for the HIMI Fishery and 

allocation of TAC of principal species to individuals. AFMA ensures that all management measures 

stated in the Plan are an agreed outcome of a consultative process and complement the conservation 

measures of CCAMLR [6].   

 

It should be noted that CCAMLR’s responsibility is wider than fisheries regulation as it attempts to 

implement an ‘ecosystem approach’ to the management of living marine resources in the Southern 

Ocean. This is achieved through the development and implementation of agreements and treaties to be 

adhered to by its members. International agreements require countries to implement national legislation 

which enables breaches of the agreements to become punishable offences, designed to act as deterrents 

(for further details on CCAMLR’s management arrangements and enforcement measures see [9], [4], 

[10] to name just a few).  

 

ENFORCEMENT OF LIVING MARINE RESOURCE REGULATIONS 

Under the Australian National Fisheries Compliance Plan 2005-2010, AFMA has adopted two key 

strategies to achieve optimal levels of compliance in Commonwealth fisheries, namely maximisation of 

voluntary compliance and creation of effective deterrence [6]. AFMA is responsible for the enforcement 

of Commonwealth fisheries regulations and has put in place an effective monitoring and surveillance 

program to combat illegal fishing by both domestic and foreign fishing vessels within the Australian 
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Exclusive Economic Zone (EEZ). It should be noted that AFMA has adopted a deterrence approach to 

combat illegal fishing by foreign fishing vessels around HIMI waters. Civilian (for example Southern 

Supporter) and Australian Defence Force (ADF) vessels are involved in enforcing regulations and 

detecting illegal fishing in the HIMI area. A treaty signed by Australia and France in 2003 also provides 

an opportunity to share the surveillance task in the area. However, CCAMLR is dependent on its member 

countries to enforce its regulations in the Southern Ocean waters [4]. 

 

In enforcing fisheries regulations an important question that regulators should ask is what is the cost of 

enforcement? Or, putting it another way, what determines the optimum level of enforcement of 

regulations? The apparent reluctance of the authority to achieve perfect compliance is the fact that 

fisheries enforcement is a costly exercise. For instance, it is reported that the estimated cost (including 

charter fee and reimbursement of the cost of assistance received from the government of UK and South 

Africa and excluding the costs to the Navy escorting the vessels to the Australian Waters) to the 

Commonwealth of the 14 day joint pursuit (Australia, UK and South Africa) of the illegal vessel Viarsa 1 

in 2003 was about A$ 3.4m (see: Senate Hansard No. 18327: from www.aph.gov.au). It is important to 

note that under the Fisheries Legislation Amendment (Compliance and Deterrence Measures and Other 

Matters) Bill 2003, AFMA is allowed to cover its pursuit costs as a bond from the owner of the 

apprehended vessels. The extent of enforcement of fisheries regulations merely depends upon the amount 

of resources made available for the task. It is worth mentioning that, theoretically, the marginal cost 

principle (i.e. Marginal cost = Marginal benefit) determines the optimum level of enforcement of 

regulations [11]. However, in some instances, the political role of the government under national oceans 

policies and the need to consider the futurity of domestic industries may govern enforcement decisions. In 

this context AFMA’s undertakings of fisheries enforcement operations around HIMI area has economic, 

political and legal dimensions. 
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Table II: DETAILS OF VESSELS APPREHENDED AND PROSECUTED AS A RESULT OF ILLEGAL HARVESTING OF PATAGONIAN TOOTHFISH 

FOR THE PERIOD December 26 2000-January 21 2004  

Vessel Maya Va Viarsa 1ab Lenaac Volgaabc South Tomiab 

            

Date January 21, 2004 August 28, 2003 February 7, 2002 February 8, 2002 April 12, 2001 

            

Area HIMI HIMI HIMI HIMI HIMI 

            

Tonnes 191-202 95 80 127 100 

            

Value $2,000,000 $1,200,000 $1,000,000 $1,600,000 $1,400,000 

            

Crew 42 35 NA 37 NA 

            

Senior Crew Charged 2 5 3 3 1 

            

No. Crew Charged 40 0 0 0 0 

            

Nationality Chilean/Spanish/Uruguayan Spanish/Uruguayan  Russian/Spanish Russian/Spanish Chinese/Indonesian 

            

Total Fine (Vessel) $825,000 $5,000,000  NA $1,932,579  NA 

            

Fine (Senior Crewmembers) $27,000 (2) NA $50,000 (1) - $25,000 (2) $30,000 (1) - $10,000 (2) $136,000 (1) 

            

Fine (Crewmembers) $1,000 (37) - $1,500 (3) NA NA NA NA 

            

Bail (per person) - Custody NA $20,000 NA $75,000 $20,000 

            

Bail (per person) - Australia up to $27,500 $50,000 NA $275,000 $150,000 

            

Crew Earn/month NA $1235-$6538 NA NA $100 

            

Flag of Convenience Uruguayan Uruguayan Russia Russia Togo 

            

Action Prosecuted under Australian  5 crew members charged  Prosecuted under (AFMA) Prosecuted under (AFMA) Prosecuted under (AFMA)  

  Fisheries Management Act 1991 (AFMA) under (AFMA) Catch/vessel confiscated Catch/vessel confiscated Skipper fined A$136k (largest to date) 

  Captain and 1st mate $27,000 Vessel apprehended Vessel sunk Release bond +A$2 mil set by Catch/vessel confiscated 

  Three crew  charged $1,500 Found not guilty by jury   International Tribunal for the Vessel sunk 

  Thirty-two deckhands charged $1,000     Law of the Sea (ITLOS)   

  Four still in detention     Vessel scuttled 14/4/2003 on   

  Vessel put to tender     non-payment of bond   

Sources Cited on Coalition of Legal Toothfish Operators (www.colto.org), [12], Cited on International Tribunal for the Law of the Sea (www.itlos.org) 
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RELEVANT INFORMATION ON APPREHENDED VESSELS 

This section investigates the demographic and socio-economic information associated with the 

apprehended vessels reportedly undertaking illegal fishing in the HIMI Fishery, and relates the data to the 

theoretical framework of compliance. Table II summarises details of five vessels apprehended between 

the years 2001 and 2004 whilst reportedly illegally fishing for Patagonian toothfish inside HIMI EEZ. 

The following factors can be singled out as influencing factors of non-compliance in the fishery:  

 

Value of catch  

As indicated in Table II the value of the catch on board the apprehended vessels ranged from 

AUD$1,000,000-AUD$2,000,000. High catch values combined with ease of harvest provide economic 

incentives for illegal fishing. 

 

Socio-economic status 

The crews aboard the apprehended vessels were from a range of ethnic backgrounds including Chilean, 

Spanish, Chinese, Russian Uruguayan and Indonesian. Low per-capita income and high level of 

unemployment in most of these countries provide opportunities for fishing companies to recruit crews at 

low wage rates, thereby minimising the operating cost of fishing. This provides additional economic 

incentives for fishing companies to undertake illegal fishing activities. The correlation between income 

disparity, unemployment and crime has been found by other researchers [13]. Although information for 

crew ages is not readily available, crews are generally men of mid 20’s and the senior crew members are 

of a mature age. Vessels apprehended often contain the same senior crews from previously apprehended 

vessels (personal communication, Dr Denzil Miller, CCAMLR, 2004).  

 

Penalties 

Table II shows the penalties for illegal fishing for the apprehended vessels range from AUD$825,000-

AUD$1,932,579. However, when compared to the value of catch (up to $2,000,000) it can be seen that 

the penalties are insignificant. It should be noted that these penalties do not include the cost of the vessels, 

which may be confiscated on non-repayment of bond.  

 

It can be seen that management authorities are beginning to take a harsher stance on illegal fishing and the 

vessels they apprehend. In the recent case of the Maya V (2004), the entire crew of the vessel was fined. 

This was the first time that this action has been taken, as in past cases only the senior crew have faced 

financial penalties. However, as illegal operators are motivated by economic gains, such harsh penalties 

are deemed necessary to help deter illegal fishing. 
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COSTS OF FISHERIES MANAGEMENT: AFMA PERSPECTIVE 

According to the pursued objectives of AFMA, the financial performance of the fishery should be of 

major concern. The concept of cost recovery was introduced in 1985 as the ‘user pay principle’ of 

government services and identified as one of the objectives of AFMA under the Fisheries Management 

Act 1991. AFMA adopts a two-stage process that combines efficiency, equity, extent of user benefits, 

inter-sectoral consistencies and cost-effectiveness to determine the extent of costs to be recovered. It 

should be noted that costs associated with the enforcement activities of unlicensed foreign fishers fishing 

inside EEZ waters are not recoverable [14]. 

 

Arnason, Hannesson and Schrank [15] mentioned that management costs are necessary to overcome the 

problems associated with open access or common property issues that occur in fisheries around the world. 

Their findings show that costs of monitoring, control and surveillance differ dramatically between 

countries (Iceland, Norway, Canada) in relation to the size of the economic zone of each country and that 

the single most expensive fisheries management undertaking was the monitoring and enforcement at sea.  

  

The following table presents the costs of log books, compliance and the observer program within 

AFMA’s management cost structure for the HIMI Fishery.  

 

Table III: Logbook, Compliance and Observer costs for the HIMI Fishery: 2001-2005  

 

 

                      Source: Personal Communication, Kerry Smith, AFMA, 2004. 

 

The year 2001 was used as the base year and other costs were calculated as a percentage of 2001. In 

examining cost trends in rule-enforcing activities such as logbooks, observers and compliance, it is 

interesting to note that the compliance costs increased five-fold during 2004-05. This is mainly due to the 

State Reimbursement Program. This program ensures that any Australian vessel that unloads Patagonian 

toothfish product at ports outside Australia is inspected to ensure that they comply with CCAMLR 

regulations. Compensation is given to States that inspect the Australian vessels. With respect to 2001 

 Cost Component 2001 2002 2003 2004 2005 

Logbook Costs $1,774 $866 $548 $696 $1,781 

Index (Base 2001) 100% 49% 31% 39% 100% 

        

Compliance Costs $10,854 $10,718 $18,238 $58,162 $54,785 

Index (Base 2001) 100% 99% 168% 536% 505% 

        

Observer Costs $112,124 $130,975 $54,559 $65,997 $171,109 

Index (Base 2001) 100% 117% 49% 59% 153% 
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(base year), logbook costs decreased 50-70% during the period 2002-04 and increased to the 2001 level in 

2005. This increase in logbook costs is attributed to the need to print more logbooks. 

 

Observer costs are related to the travel, accommodation and subsistence costs of the observers that are on 

board each Australian Patagonian toothfish vessel. The decrease or increase in costs is therefore attributed 

to the number of trips that the Australian vessels make throughout the year. The decrease in observer 

costs for the years 2003-04 might be attributed to a decrease in vessels in the fishery and the subsequent 

increase in 2005 can be attributed to the addition of another vessel to the fishery. It is important to note 

that Table III does not include the costs of apprehension of illegal foreign fishing vessels. 

 

CONCLUSIONS 

Success or failure of a management regulatory regime depends upon the effectiveness of enforcement 

which in turn depends upon the strengths of the regulatory process and strategies. For example, the 

controls at regulatory issues under CCAMLR are entirely voluntary and subject to strong commitment, 

supervision and legislative structuring of member countries. The sovereign coastal state has no right to 

expect compliance from any other state. Although CCAMLR is playing a crucial role of global authority, 

it has no compelling authority over its member states and relies entirely on the action of its members to 

enforce compliance with its jointly agreed conservation measures. Furthermore, member states’ 

commitment to this global effort may be influenced by the socio-economic conditions of their own fishing 

industry. This is due to a trade-off between maintaining global multilateral commitments and fulfilling 

socio-economic objectives of the sector. Very often national-level policy makers give priority to internal 

socio-economic policy objectives over global community welfare.  

 

The mutual gains and losses of member countries should be argued by regulators to defend legitimate 

efficiency gains in enforcing regulations. In this regard measures taken by CCAMLR (see: [5]) to combat 

illegal fishing will not be effective on their own unless there is a strong political commitment from 

member nations to combat illegal fishing in the Southern Ocean waters. In this context, other member 

countries should follow the example set by Australia in relation to its political and financial commitment 

to combat illegal fishing in the Southern Ocean. For instance, in 2005 the Australian Government 

committed A$217.2m for a five year period, to continue to operate a Customs-managed patrol vessel in 

the Southern Ocean. Without this commitment Australia’s deterrent initiatives to combat illegal fishing in 

the HIMI region would not be cost-effective in the long-term, which would ultimately undermine the 

management objectives pursued by AFMA under the Fisheries Management Act 1991.  
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