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Summary
ABARES has undertaken economic surveys of key Commonwealth fisheries since the early
1990s. These surveys aim to provide detailed information about the financial and economic
performance of these fisheries. This report is one of a series of reports on Commonwealth
fisheries and focuses on the two largest sectors of the Southern and Eastern Scalefish and Shark
Fishery (SESSF)—the Commonwealth Trawl Sector (CTS) and the Gillnet, Hook and Trap Sector
(GHTS). The SESSF was the second most valuable Commonwealth fishery in 2014–15 (after the
Northern Prawn Fishery), with a gross value of production of $68.9 million (in 2016–17 dollars).
In this survey, financial and economic data were collected for the 2013–14 and 2014–15
financial years. The survey population for a given year is defined as vessels that recorded more
than 1 tonne of catch in the two sectors. For the CTS, the survey sample was 10 out of the
51 vessels in the fleet during 2013–14 and 9 out of the 47 vessels in the fleet in 2014–15, all of
which operated only in the CTS. For the GHTS, the survey covered 9 vessels out of 67 operating
in 2013–14 and 8 out of 63 vessels in 2014–15, some of which may have operated in other
fisheries—this would influence the financial results. Participation in both surveys was lower in
the two latest survey years compared with previous years. As a result of this small sample size,
care should be taken when interpreting results. The survey results report financial performance
for the average boat from operations across all fisheries in which the vessel operates and
economic performance of the surveyed fishery, excluding any revenues and costs accruing to
vessels from operating outside the fishery.

Key results
Financial performance


This survey collected data for the 2013–14 and 2014–15 financial years.



Profit at full equity, a profit indicator that assumes all assets are fully owned by operators,
increased for the average boat in the CTS from $131,041 in 2013–14 to $153,631 in 2014–
15 (Table 1) but was lower than the peak of $287,940 (in 2016–17 dollars) in 2008–09. In
the GHTS, profit at full equity improved from –$2,713 to $54,367 over the same period
(Table 2) but was also lower than its 2008–09 level of $214,920 (in 2016–17 dollars).



The improvement in CTS was primarily attributable to lower average fishing costs, which
resulted in a considerable rise in boat cash income. The significant increase in the GHTS
was attributable to the rise in cash receipts.

Table 1 Key financial performance results, Commonwealth Trawl Sector
Boat-level average
Category

Unit

2013–14

2014–15

Total cash receipts

$

1,037,902

1,053,408

Total cash costs

$

1,007,284

963,476

Boat cash income

$

30,618

89,931

– less depreciation

$

40,400

33,523

Boat business profit

$

–12,104

53,487

– plus interest, leasing, rent

$

143,145

100,145

Profit full equity

$

131,041

153,631

vii
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Table 2 Key financial performance results, Gillnet, Hook and Trap Sector
Boat-level average
Category

Unit

2013–14

2014–15

Total cash receipts

$

394,191

464,237

Total cash costs

$

428,769

445,490

Boat cash income

$

–34,578

18,747

– less depreciation

$

25,649

27,899

Boat business profit

$

–60,227

–9,152

– plus interest, leasing, rent

$

57,514

63,519

Profit full equity

$

–2,713

54,367

Economic performance


After being negative for much of the early 2000s, net economic return (NER) in the CTS
peaked at $7.5 million (in 2016–17 dollars) in 2010–11 and has since declined to $174,793
in 2014–15. NER in the CTS increased noticeably from –$1.1 million in 2013–14 to $174,793
in 2014–15 (Table 3).



NER in the GHTS increased from –$7.4 million in 2013–14 to –$3.8 million in 2014–15
(Table 4) but remained negative and well below the $7.1 million (in 2016–17 dollars) return
in 2008–09.



In 2015–16 the preliminary estimates of NER (including management costs) estimated using
non–survey based methods were $3.5 million in the CTS and $0.4 million in the GHTS. The
estimated improvement of NER in 2015–16 for the CTS is driven by a rise in estimated
fishing income. Operating costs also increased for the CTS during 2015–16 but at a lesser
rate than income. The estimated rise in NER for the GHTS is driven by an expected fall in
estimated operating costs and a rise in fishing income. In 2016–17 NER is estimated to have
increased to $4.2 million. In the GHTS, NER is estimated to increase to $1.6 million in 2016–
17, driven by the highest catch and gross value of production (GVP) levels in the fishery
since 2010–11.

Table 3 Key economic performance results, Commonwealth Trawl Sector
Total fishery
Category

Unit

2013–14

2014–15

2015–16p

2016–
17p

Fishing income

$m

49.28

45.25

51.14

50.83

Operating costs

$m

47.16

40.36

43.16

42.69

Fishery cash profit

$m

2.11

4.89

7.99

8.13

– less owner and family labour, opportunity cost of capital and depreciation
– plus interest, leasing and management fees
Net return (excluding management costs)

$m

1.76

3.39

6.11

7.75

Net return (including management costs)

$m

–1.11

0.17

3.48

4.24

p Preliminary estimate.
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Table 4 Key economic performance results, Gillnet, Hook and Trap Sector
Total fishery
Category

Unit

2013–14

2014–15

2015–16p

2016–17p

Fishing income

$m

22.33

26.35

22.87

26.71

Operating costs

$m

23.67

24.47

17.60

19.86

Fishery cash profit

$m

–1.34

1.87

5.28

6.85

– less owner and family labour, opportunity cost of capital and depreciation
– plus interest, leasing and management fees
Net return (excluding management costs)

$m

–5.10

–1.41

2.71

2.28

Net return (including management costs)

$m

–7.42

–3.77

0.41

1.57

p Preliminary estimate.

Other indicators


Productivity growth is a key driver of growth in NER. In the CTS, productivity was
29 per cent higher in 2014–15 than in 2002–03 and drove much of the growth in NER over
the period—albeit to a lesser extent from 2010–11. Most of the growth in productivity has
occurred since 2005–06, following the removal of half of the 118 concessions originally
available in the sector as a result of the Commonwealth Securing Our Fishing Future
structural adjustment package. In the GHTS, productivity was 43 per cent higher in 2014–15
than in 2002–03. Total factor productivity (TFP) grew until 2007–08, which was reflected in
improved NER, then TFP and NER declined to 2010–11. Between 2010–11 and 2014–15
improvements in TFP performance have not always been reflected by improvements in NER.



Changes in the terms of trade that fishers face, that is the change in the ratio of the price of
outputs from the fishery to the price of inputs, can dampen or reinforce the positive effect
that productivity growth has on NER. For the CTS, the terms of trade shifts declined from
2002–03 by 9 per cent. Input prices increased from 2002–03, with movements in the index
following the trend in fuel prices. Output prices have been more volatile relative to input
prices but increased from 2002–03 to 2014–15 by 21 per cent. For the GHTS, terms of trade
declined by 5 per cent over the same period. Changes in the GHTS’s output index are largely
driven by gummy shark prices and (like the CTS) the input price index follows changes in
fuel. Since 2010–11 terms of trade in the GHTS has had a stronger effect than productivity on
NER.



Management costs reflect the cost of managing Commonwealth fisheries and are accounted
for in NER. An increase (or decrease) in management costs will tend to dampen (or
accentuate) the positive effects that productivity growth has on NER. In aggregate terms,
total management costs in the CTS have generally decreased since 2006–07 when they
peaked at $4.7 million (in 2016–17 dollars). Since the peak of 2006–07, management costs
have declined by 26 per cent to $3.5 million in 2016–17, supporting NERs for the period. At
the vessel level, management costs have increased from around $36,000 per active boat in
2001–02 to around $70,000 per active boat in 2016–17. In the GHTS total management costs
have decreased by 29 per cent from 2002–03 to 2016–17. Management cost per vessel at its
peak reached around $35,000 in 2007–08, following the exit of vessels from the fishery after
the Commonwealth Securing our Fishing Future structural adjustment package.



Quota latency (the proportion of total allowable catch left uncaught) provides an indicator of
whether the total allowable catch (TAC) is set at the level required to achieve the economic
target of maximum economic yield. When latency is minimal, it implies a binding TAC target
and strong incentives for fishers to participate in the fishery, and is likely to correlate with
ix
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higher levels of net returns. When latency is high it implies that fishers have little incentive
to fish and that the TAC may not be set at a level that supports the production of maximum
economic yield, and hence NER is likely to be lower. Although quota latency has emerged for
some key target species, care is required in interpreting such movements. For example, a
higher TAC can result in higher latency despite the fleet not changing its targeting behaviour
as a result of the TAC change. Notably, in the CTS, latency has increased for blue grenadier
(to 83 per cent by 2015) but some of this increase is attributed to an increase in the TAC for
the species in 2014. Some of this is a result of structural change in the part of the fleet that
targets blue grenadier but some is also related to higher TACs allocated for the species in
2014–15. Latency of the key species in the GHTS has varied over time. The key targeted
species of gummy shark had low levels of latency in the 2008 fishing season, when only 7 per
cent of the TAC was uncaught. Post 2008 latency in the fishery increased, reaching 33 per
cent in 2013. This has improved in the 2014 and 2015 fishing seasons despite the TAC
remaining relatively unchanged, with only 21 per cent of the TAC remaining uncaught in
2015.

Implications for management


While the rise in NERs for the CTS between 2013–14 and 2014–15 is mainly attributed to
operating costs falling further than fishing income, a favourable shift in the terms of trade
could also have influenced the increase. Quota latency for blue grenadier has been increasing
since 2012–13; even more so in 2014–15 after the TAC was increased (from 5,208 tonnes to
6,800 tonnes). These factors may have contributed to lower returns and indicate that
current TAC settings may be misaligned with the Harvest Strategy Policy target of achieving
maximum economic yield from the fishery. Economic performance could potentially be
improved if approaches to setting multi-species MEY-based target reference points are
improved, however this should be weighed against the cost of developing such approaches.



For the GHTS, a major driver of economic performance in the fishery is the gummy shark
species, which in most years of the fishery has accounted for approximately 50 per cent of
total volume of catch and 60 per cent of value. The target reference point for gummy shark is
the BMEY (biomass at maximum economic yield) proxy of 48 per cent of virgin pup
production. The results of the 2016 stock assessment indicate that the biomass for gummy
shark stocks is above the target reference point. If the proxy accurately reflects BMEY for this
species, the results indicate that biomass is not currently constraining NER and that there
may be potential to improve NER from fishing down the species to the MEY target. The
ability of fishers to improve NER from the catch of gummy shark may however be
constrained by school shark controls. School shark controls may be resulting in higher costs
for the fleet because of the need to avoid fishing in areas that result in a higher catch
potential for school sharks, and the availability of complementary school shark quota, which
is limited due to stock rebuilding efforts. Over the longer term, NER for this fishery is likely
to improve once the school shark stocks are rebuilt to their target level.



In the GHTS the latency of the key species gummy shark was high directly after closures
were implemented in 2010, but in 2015 there was a marked decrease in latency. Coinciding
with this is increasing NER in 2014–15 as terms of trade and productivity improve. Given
that the fishery seems to be improving in productivity, but NER is being influenced strongly
by terms of trade, and the school shark situation, it is important for management to be aware
of market conditions and attempt to continue to allow productivity to improve, to offset the
negative impacts of these conditions that they otherwise cannot control.

x
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1 Introduction
ABARES has undertaken regular surveys of key Commonwealth fisheries since the early 1990s.
The resulting data are used to assess the financial performance of operators in the fishery and
the economic performance of the fishery as a whole. These performance measures act as
important indicators for fishery managers (Box 1). To provide a more comprehensive
assessment of fishery-level performance, ABARES expanded the former Australian Fisheries
Surveys report series in 2013 to include other economic indicators that draw on data collected
from the surveys. These indicators include productivity and terms of trade indexes, management
costs and quota latency measures. In this report, survey-based results are presented for 2013–
14 and 2014–15 and preliminary non–survey based results are presented for 2015–16 and
2016–17.
In the report a distinction is made between the two primary indicators—financial performance
and economic performance. Financial performance estimates are calculated for the average boat
in a fishery and include all cash receipts and cash costs that have been earned and incurred
within the survey period. These estimates reflect the average boat’s profit and loss statement for
all business activities, including cases where boats have operated in several fisheries. The key
indicator of economic performance presented is net economic return (NER), which is reported at
the fishery level. The NER estimates differ from financial performance estimates because they
relate only to the surveyed fishery; results exclude revenues and costs attributable to operating
in other fisheries and non-fishing receipts, and include other economic costs such as the
opportunity cost of capital and the opportunity cost of labour. For definitions of these costs see
Appendix A.
Each indicator provides different information. Boat-level financial performance information
provides a context for determining trends in the surveyed fishery; for example, positive financial
profits at the boat level may reveal how operators continue to operate in a fishery that has had
negative economic returns. These estimates are relevant to all industry operators, enabling them
to compare their individual performance with that of the average boat.
Economic performance is relevant mainly to fishery managers and policymakers. The estimate
of NER indicates the economic return to society associated with harvesting the fishery resource.
For this reason, NER is the key economic performance indicator referred to in the Fisheries
Management Act 1991. According to the Act, the Australian Fisheries Management Authority
(AFMA) is required to maximise NER—within the context of biological sustainability—to the
Australian community through managing Commonwealth fisheries (AFMA 2017). Estimates of
NER do not reveal how a fishery has performed relative to maximum potential NER in a given
period. However, interpretation of NER trends, together with other economic indicators such as
terms of trade and productivity indexes, can assist in assessing AFMA’s performance against this
objective.

1
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Box 1 Economic indicators in fisheries management
In September 2007 the Australian Government released the Commonwealth Fisheries Harvest Strategy
Policy and Guidelines. It aims to maintain key commercial stocks at ecologically sustainable levels and
maximise economic returns to the Australian community by targeting maximum economic yield (MEY)
(DAFF 2007). To assess the performance of Commonwealth fisheries against their MEY targets, fishery
policymakers frequently rely on economic indicators that provide them with information to inform
management decisions and monitor performance.
Indicators informing management decisions against the economic objective
This type of economic indicator is forward-looking and can advise fishery managers on policy settings
necessary to achieve MEY. Bioeconomic models provide indicators for this purpose; models have been
developed for the Northern Prawn Fishery (Kompas & Che 2003), the Great Australian Bight Trawl Fishery
(Kompas et al. 2012) and the Southern and Eastern Scalefish and Shark Fishery (Kompas & Che 2008).
Approaches based on management strategy evaluation that include an economic component can also serve
this purpose.
Indicators monitoring management performance against the economic objective
This type of economic indicator is retrospective and assesses previous economic performance. It can provide
insight into the impact of previous management decisions on economic performance. Several indicators
examined in this report fall under this category. This includes the survey-based estimation of NER,
productivity indexes, entitlement values, management costs, latency and terms of trade analysis.
AFMA has the management objective of maximising net economic returns to the Australian community in its
role of managing and monitoring commercial Commonwealth fishing. For commercial fishing, NER is
intended to show the returns to the community—incorporating all costs of the fishery, including recovered
and unrecovered management costs, the value of fuel rebates and the opportunity costs of labour and capital.
Positive NER generated after accounting for these costs reflects the resource rent accruing to fishers from
accessing the fishery (Gooday & Galeano 2003; Wessel 1967). A positive trend in NER is an indicator that the
fishery is moving towards a position of MEY.
Many factors influence the level of NER in a fishery. Many of these are outside the control of fishery
managers, such as fuel prices. However, fishery managers have some control over stock level—an important
indicator is whether managers have implemented MEY targets and whether stocks are at (or moving
towards) that desired level.
Total factor productivity analysis is an economic tool used to assess how well fishers use inputs to produce
outputs and how their ability to convert inputs into outputs over time has changed with changes in the
fishery’s operating environment. Productivity indexes can inform fishery managers about the effect of
management arrangements on average productivity levels in the fishery. Results from both NER and total
factor productivity analysis trends should be interpreted in light of information on stock status.
Analysis of fishers’ terms of trade indicates what the drivers of changes in profitability or NER may be. It uses
an index approach to examine changes in the price of inputs and outputs for a fishery over time and reveals
information about the productivity improvements required to offset long-term declines in the terms of trade.
In contrast, entitlement values (or quota values) signal the expected value of future profits to be obtained
from the fishery. When compared over time, entitlement values can serve as a general indicator of how well
the resources in a fishery have been sustained or managed. If entitlement values are increasing over time,
this suggests improvements are being made in the way resources are being managed because operating in
the fishery is deemed to have become more profitable.
Measures of management costs, in absolute terms, as a proportion of gross value of fishery production (GVP)
and per active boat also provide information about the cost-effectiveness of fishery management. This is
another key objective of the Fisheries Management Act 1991.
Latency, or the proportion of uncaught quota, can indicate the level of economic incentive for fishers to
participate in the fishery. A fishery where operators are not using their right to fish is unlikely to be near its
MEY target.

2
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2 Commonwealth Trawl Sector
Background to the sector
The Commonwealth Trawl Sector (CTS) is the highest value sector, in terms of gross value of
production (GVP), in the Southern and Eastern Scalefish and Shark Fishery (SESSF). In 2016–17
the sector was worth $47.1 million. It stretches from Sydney southward around Tasmania to
Cape Jervis in South Australia, where it abuts the Great Australian Bight Trawl Sector (Map 1 and
Map 2). Key landing ports of the CTS are Ulladulla, Eden, Lakes Entrance, Hobart and Portland.
Fishing effort is highly concentrated and the total area fished makes up a small proportion of the
defined fishery. A significant part of the fishery is affected by spatial closures—introduced for a
variety of reasons, including protecting breeding sharks and reducing interactions with marine
mammals. Recent estimates by CSIRO indicate that approximately 44 per cent of the South-east
Marine Region shelf and slope—which encompasses the main fishing grounds of the CTS—is
closed to trawling (Pitcher 2015). The CTS predominately uses otter trawl and Danish seine
methods. In the 2016–17 fishing season 34 trawlers reported around 52,215 hours of combined
fishing effort and 16 Danish seine fishers reported 10,034 shots, concentrated off eastern
Victoria.

Map 1 Area of the Commonwealth Trawl Sector—otter trawl, 2016–17

3
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Map 2 Area of the Commonwealth Trawl Sector—Danish seine, 2016–17

Key economic trends
The CTS is a major source of Australian fresh fish for the Sydney and Melbourne markets. Key
species of relatively high commercial value include tiger flathead, blue grenadier, pink ling,
silver warehou, arrow squid and eastern school whiting. These six species collectively accounted
for about 63 per cent of the landed catch and 63 per cent of GVP for the sector in 2015–16. The
catch of these key species declined sharply from 2002–03 to 2005–06, then declined at a slower
rate between 2006–07 and 2015–16 (Figure 1) in line with catch effort in the fishery.
In 2015–16 total catch of all species was 10,625 tonnes, well below the peak of 30,558 tonnes in
2002–03. This decrease is attributable to a 7,150 tonne (81 per cent) reduction in blue grenadier
catch and a 3,890 tonne (93 per cent) reduction in silver warehou catch. In addition, orange
roughy, once a major component of the fishery, could not be commercially targeted outside the
small Cascade Plateau region after 2006 and formed a relatively small proportion of the catch in
the survey years. The orange roughy eastern zone fishery re-opened in 2015–16, with a multiyear TAC of 500 tonnes for the 2015–16, 2016–17 and 2017–18 fishing seasons. Preliminary
2016–17 data show an increase in catch for all major species in the fishery.
The GVP in the CTS declined sharply from 2002–03 to 2005–06, driven by falling catch, before
declining at a more moderate pace to 2014–15 (Figure 2). GVP moderately rose in 2015–16 to
$42.8 million, up from $38.4 million in 2014–15. This rise was driven by a notably higher GVP of
tiger flathead in 2015–16. The price per kilogram for tiger flathead rose by 16 per cent in 2014–
15 compared with 2015–16. Preliminary GVP for 2016–17 showed an increase to $47.1 million
due to a rise in production and prices.
4
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Net economic return (NER) in the CTS in real terms (2016–17 dollars) has fallen since a peak of
$7.51 million in 2010–11 to $0.18 million in 2014–15. NER is projected to rise over 2015–16 and
2016–17 (Figure 3) because of higher GVP and lower operating costs (discussed in detail in the
Economic performance section). NER was negative in 2013–14 (–$1.2 million in 2016–17
dollars), the first occurrence of a negative NER since 2004–05.

Figure 1 Landed catch, Commonwealth Trawl Sector, 2000–01 to 2016–17

p Preliminary estimate.

Figure 2 Gross-value of production, Commonwealth Trawl Sector, 2000–01 to 2016–17

p Preliminary estimate.
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Figure 3 Net economic return, Commonwealth Trawl Sector, 2000–01 to 2016–17

p Preliminary estimate.
Note: Time series of financial and economic performance (NER) tables and other indicators are available in the
accompanying Excel spreadsheet at ABARES publications.

Current management arrangements
The key commercial species in the CTS are managed under total allowable catch limits (TACs),
set to target a MEY from the fishery. TACs are set for quota species for each fishing season and
allocated to quota holders through individual transferable quotas (ITQs). In 2006 the Securing
Our Fishing Future structural adjustment package resulted in the removal of half the
118 concessions originally available in the sector and reduced the number of active vessels
(Vieira et al. 2010) (Figure 4 and Figure 5).
Increasingly, stocks in the CTS have been subject to multi-year TACs, usually set for two or three
years. This provides some degree of extra certainty of catch available to operators (Helidoniotis,
Koduah & Nicol 2017). Blue grenadier, pink ling, and silver warehou are some of the major
stocks to which multi-year TACs are currently allocated.
All species groups under quota are managed under the SESSF harvest strategy framework
(Penney et al. 2014). The harvest strategies target BMEY, a biomass associated with maximum
economic yield (MEY). For the key species in the CTS, this has generally been through the SESSF
proxy target reference point of 0.48B0 or 48 per cent of virgin biomass—the estimated biomass
prior to commercial fishing.

6
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Figure 4 Key management changes, Commonwealth Trawl Sector, 2000–01 to 2016–17

Figure 5 Number of vessels operating, Commonwealth Trawl Sector, 2000–01 to 2016–17

p Preliminary estimate.

Financial performance
The survey population for a given year consists of vessels that recorded more than 1 tonne of
catch in the CTS. The population was 51 vessels in 2013–14 and 47 vessels in 2014–15. The
survey sample was 10 vessels in 2013–14, representing 20 per cent of the population, and
9 vessels in 2014–15, representing 19 per cent of the population. All operators surveyed
indicated that they operated only in the CTS during the survey period. Therefore, unlike financial
performance reported for other fisheries in the Australian fisheries economic indicators report
series, receipt and cost results in the CTS reflect the average vessel’s profit and loss statement
for business activities in this sector alone.
The CTS covers both trawl and Danish seine fishing methods. Vessels that engaged in at least
some trawling made up 70 per cent of the sample in 2013–14 (compared with 85 per cent in the
population) and made up 67 per cent of the sample in 2014–15 (84 per cent in the population).
These results cover all fishing technologies surveyed. The cost structures of the different fishing
technologies are likely to vary and an area of improvement in the future (should the sample size
permit) would be to split financial performance according to fishing technology.
7
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Financial performance of the average vessel operating in the CTS declined between 2012–13 and
2013–14 but performance recovered in 2014–15 (Table 5 and Figure 6). The average vessel’s
boat cash income increased by around $59,300 (or 194 per cent) in 2014–15 as a result of a
significant drop in total cash costs (down $43,808 or 4 per cent). Total cash receipts remained
largely unchanged between the two years. The declining price of fuel was the primary
contributor to the fall in total cash costs. Fuel costs fell by $78,481 (or 32 per cent) between
2013–14 and 2014–15.
Crew costs accounted for the largest share of cash costs, at $346,377 (36 per cent) in 2014–15, a
rise of 18 per cent from 2013–14. Fuel costs accounted for the second largest share of cash costs
($169,575 or 18 per cent of total costs) in 2014–15 but were well below the peak in 2007–08.
Freight and marketing costs had the next largest share of total cash costs at $143,940 or 15 per
cent. Average repairs and maintenance costs decreased by 13 per cent to account for 8 per cent
of total costs in 2014–15. Profit at full equity for the average CTS vessel was estimated at
$153,631 in 2014–15, a 17 per cent improvement from 2013–14. This remains below a peak of
$287,940 in 2008–09 (in 2016–17 dollars).
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Table 5 Financial performance of boats operating in the Commonwealth Trawl Sector
Boat-level average
Category

Unit

2013–14

2014–15

Revenue
Fishing receipts

$

966,191

(11)

974,260

(9)

Non-fishing receipts a

$

71,712

(15)

79,148

(35)

Total cash receipts

$

1,037,902

(11)

1,053,408

(11)

Administration

$

13,518

(30)

14,440

(22)

Crew costs

$

288,247

(6)

346,377

(8)

Freight and marketing expenses

$

129,599

(25)

143,940

(18)

Fuel

$

248,057

(14)

169,575

(21)

Insurance

$

29,141

(21)

31,788

(10)

Interest paid

$

13,887

(58)

18,477

(36)

Licence fees and levies

$

19,468

(29)

25,232

(33)

Packaging

$

639

(94)

4,074

(70)

Repairs and maintenance

$

88,962

(25)

76,971

(12)

Other costs b

$

175,767

(23)

132,602

(28)

Total cash costs

$

1,007,284

(12)

963,476

(10)

Boat cash income

$

30,618

(107)

89,931

(37)

– less depreciation c

$

40,400

(17)

33,523

(16)

Boat business profit

$

–12,104

(311)

53,487

(63)

– plus interest, leasing and rent

$

143,145

(28)

100,145

(28)

Profit at full equity

$

131,041

(37)

153,631

(31)

Capital (excl. quota and license.)

$

668,456

(12)

486,493

(16)

Capital (incl. quota and license.)

$

1,905,501

(24)

2,172,147

(14)

Rate of return to boat capital d

%

20

na

32

na

Rate of return to full equity e

%

7

na

7

na

Population

no.

51

na

47

na

Sample

no.

10

na

9

na

Costs

a Including rebates, charter hire, quota leasing revenue and other non-fishing receipts. b Including quota lease payments.
c Depreciation adjusted for profit or loss on capital items sold. d Excluding value of quota and licences. e Including value of
quota and licences. na Not available.
Note: Figures in parentheses are relative standard errors (RSEs). An RSE will be higher for estimates closer to zero. A guide
to interpreting RSEs is included in Appendix B.

9

Australian fisheries economic indicators report 2017: Southern and Eastern Scalefish and Shark Fishery

Figure 6 Trends in financial performance, Commonwealth Trawl Sector, 2002–03 to 2014–
15

Note: Error bands are equal to two standard errors, approximating the 95 per cent confidence interval. Error bands are
typically large for small sample sizes and wider for estimates closer to zero.
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Economic performance
In 2013–14 economic returns in the CTS were –$1.1 million—the first time they had been
negative since 2004–05. These negative returns were driven by low fishing income in the fishery
as a result of an 11 per cent decline in catch from 2012–13 and lower unit prices. Operating
costs in 2013–14 increased, likely driven by higher fuel costs—fuel prices were at the highest
level since 2006–07. NER rose to $174,793 in 2014–15 (Table 6) as a result of a $7.71 million
(16 per cent) fall in operating costs that exceeded a smaller fall in fishing income (down
$4.94 million or 10 per cent).
Since 2002–03 fishing income and operating cash costs have declined (Figure 7). Opportunity
cost of capital and owner and family labour had been declining since 2009–10 but increased in
2013–14. The increase in opportunity cost of capital and owner and family labour contributed to
the decline in NER in 2013–14. However, fishery cash profit (the difference between fishing
income and operating costs) was at its lowest level since 2004–05, which was a main driver in
the declining returns.
Preliminary estimates suggest NER was $3.5 million in 2015–16, primarily because of a
$5.9 million (13 per cent) increase in fishing income exceeding a $2.8 million (7 per cent) rise in
operating costs. Fishing income is expected to rise with GVP as a result of increases in both
production and average real price per kilogram of catch, particularly tiger flathead (up
$2.7 million or 18 per cent in value). For 2016–17 NER is estimated to increase to $4.2 million.
In 2016–17 similar levels of income to 2015–16 are expected, but with lower operating costs
reflecting lower levels of effort (days fished) in the fishery. The price of fuel is a key component
in the CTS and variations are reflected in total cash costs and NER.

Table 6 Fishery cash profit and net economic returns, Commonwealth Trawl Sector
Total fishery A$ million
Category

2013–14

2014–15

2015–16p

2016–17p

Receipts
Fishing income

49.28

(11)

45.25

(10)

51.14

50.83

47.16

(15)

40.36

(12)

43.16

42.69

Fishery cash profit

2.11

(123)

4.89

(41)

7.99

8.13

– less owner and family
labour

4.21

(31)

4.37

(25)

4.53

4.51

– less opportunity cost of
capital

1.58

(21)

1.15

(19)

1.30

1.49

– less depreciation

2.06

(17)

1.56

(17)

1.74

1.98

– plus interest, leasing and
management fees

7.49

(23)

5.58

(21)

5.68

7.60

Net return (excluding
management costs)

1.76

(137)

3.39

(48)

6.11

7.75

Management costs

2.87

na

3.21

na

2.62

3.51

–1.11

na

0.17

na

3.48

4.24

Cash costs
Operating costs

Net return (including
management costs)

p Preliminary estimate. na Not available.
Note: Figures in parentheses are relative standard errors (RSEs). RSEs are not available for 2015–16 and 2016–17 results
because of estimation method used (Appendix C).
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Figure 7 Trends in economic returns, Commonwealth Trawl Sector, 2002–03 to 2016–17

p Preliminary estimate.
Note: Error bands are equal to two standard errors, approximating the 95 per cent confidence interval. Standard errors are
not calculated for returns or management costs, nor for forecasted values that use non-survey methods. Error bands are
typically large for small sample sizes and wider for estimates closer to zero.

Productivity
Total factor productivity (TFP) of a fishery represents the fishers’ ability to convert inputs into
outputs over time by comparing the quantity of inputs to the quantity of outputs. Results from
this analysis assist in evaluating a fishery’s economic performance and provide insight into the
factors driving changes in productivity.
Changes in a fishery’s operating environment and market conditions can provide fishers with
incentives to pursue vessel-level productivity improvements. This may be required to keep the
business financially viable; for example, to offset any negative effects on profitability from
adverse market conditions such as increasing input costs or competition. Adverse market
conditions can also help drive autonomous structural adjustment within the industry. This can
result in fishing rights moving to more profitable fishers and less efficient or less profitable
vessels exiting the industry, resulting in a more productive residual fleet.
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In this report, the TFP analysis of the CTS is for 2002–03 to 2014–15. From 2002–03 to 2005–06
productivity grew at a modest rate because the input and output indexes declined at similar
rates. Between 2005–06 and 2010–11 productivity grew by 42 per cent because the input index
began to fall at a greater rate (47 per cent) than the output index (25 per cent). This was partly
the result of the exit of less efficient operators. TFP fell 29 per cent between 2010–11 and 2013–
14 before rising 22 per cent to 2014–15. Productivity in 2014–15 was 32 per cent higher than in
2004–05 (Figure 8). For much of this period, productivity played a significant role in increasing
the fishery NER (Figure 7). Details on construction of the productivity index are in Appendix D.

Figure 8 Productivity indexes, Commonwealth Trawl Sector, 2002–03 to 2014–15

Note: Time series for the indexes used in the TFP analysis are available in the supporting data product at ABARES
publications.

Terms of trade
Trends in the terms of trade—the change in input prices relative to output prices—can assist in
assessing whether changes in NER are driven by productivity increases (or decreases) or by
favourable (or unfavourable) prices.
The input price index consists of fuel, capital, labour and repairs. The output price index includes
the price per kilogram of tiger flathead, silver warehou, orange roughy, pink ling, blue grenadier
and other species. Both indexes are weighted to reflect the changing share of catch over time—
for instance, accounting for the declining share of catch by orange roughy. For more details see
Appendix D.
Input prices have increased since 2002–03 (Figure 9)—movements in the index have followed
the trend in fuel prices. A 11 per cent decline in the input price index between 2013–14 and
2014–15 coincided with a 25 per cent decline in the fuel price index. Output prices have been
more volatile relative to input prices but increased by 21 per cent from 2002–03 to 2014–15.
Output prices remained flat until 2005–06 but stronger prices—particularly for tiger flathead
and other species that began to make up a greater proportion of the catch—led to strong growth
in the index.
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The terms of trade index declined by 9 per cent from 2002–03 to 2014–15. It was most
favourable for fishers in 2009–10, when the input price index declined and output prices were
high. This peak represented a 12 per cent increase in the terms of trade from 2002–03. In 2013–
14 the terms of trade had a dampening effect on NER as a result of output prices declining and
input prices increasing. For 2014–15 output prices have remained steady but inputs have
decreased (driven by declining fuel prices), which has supported NER improving.

Figure 9 Input costs and output prices, Commonwealth Trawl Sector, 2002–03 to 2014–15

Note: Time series for the indexes used in the terms of trade analysis are available in the supporting data product at ABARES
publications.

Management costs
In aggregate terms, total management costs in the fishery has generally decreased since 2006–
07 when it peaked at $4.7 million (in 2016–17 dollars) (Figure 10). Between 2006–07 and
2016–17 management costs have declined by 26 per cent to $3.5 million, supporting NERs for
the period.
At the vessel level, the cost of managing the fishery in real terms (2016–17 dollars) increased
from around $36,000 per active boat in 2001–02 to around $70,000 per active boat in 2016–17.
This primarily occurred following the exit of many operators after 2005–06. Per active boat
costs peaked in 2007–08 at around $91,000 per active boat, before declining along with total
costs (Figure 11). Despite the substantial decline in total management costs in the fishery since
2006–07, these costs increased as a proportion of GVP from 5 per cent of GVP in 2004–05 to a
peak of 8 per cent in 2014–15. This has been the result of GVP falling faster than management
costs in this fishery.
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Figure 10 Total management costs, Commonwealth Trawl Sector, 2000–01 to 2016–17

p Preliminary estimate.

Figure 11 Management costs, Commonwealth Trawl Sector, 2000–01 to 2016–17

p Preliminary estimate.
Note: Time series of financial and economic performance (NER) tables and other indicators are available in the
accompanying Excel spreadsheet at ABARES publications.

Quota latency
The Australian Fisheries Management Authority (AFMA) sets the TAC for each quota species
caught in the SESSF. Multi-year TACs apply to most species in the CTS. These TACs are subject to
minor over-catch and under-catch provisions that allow some flexibility for fishers in managing
their TAC allocation across the fishing season. Despite the TACs for key species being set to an
economic target, TACs for many species in the SESSF are often not fully caught during the fishing
season. Many non-target species are substantially under-caught. This suggests that the current
proxy MEY targets used by AFMA to manage catch in the fishery may not be achieving their
intended aim of maximising returns from the fishery.
The failure to catch the TAC in a given season is referred to as quota latency. The reason TACs
were uncaught is not always clear after the season end. Some possibilities are that fishing
conditions are not conducive to catching the TAC (for example, bad weather or stock availability
worked against fishers), the fishery suffered from a terms of trade deterioration or fishers had
15
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more profitable options in other fisheries. In addition, fishers may catch but be unable to land a
species due to absence of quota for that particular species. Another possibility is that the target
reference point is set too high given the market fundamentals of the fishery.
Quota latency has varied for key CTS species in the SESSF. For some key target species latency,
measured as the percentage of TAC remaining uncaught at the conclusion of the fishing season,
is significant and currently high compared with previous years (Figure 12). High quota latency
can imply low incentives for fishers to target these species, highlighting to fishery managers that
the TAC setting is inconsistent with the fishery achieving its MEY. Notably, high latency has been
far more pronounced for blue grenadier (83 per cent of the TAC uncaught in the 2014–15 fishing
season) than for eastern school whiting (2 per cent), flathead (2 per cent) and pink ling
(14 per cent for the CTS and GHTS). Flathead and pink ling have generally been fished to quota
but others have exhibited an increase in latency. High degrees of latency for blue grenadier in
the 2013–14 and 2014–15 fishing seasons is likely to be the result of an increase in the TAC and
movement of operators specialised at targeting the species to the New Zealand blue grenadier
fishery. Some species (such as silver warehou) caught in the fishery are of relatively high
commercial value but are not explicitly targeted (high value by-product) and contribute
positively to NER. Latency of non-targeted species may be higher but are likely to be responsive
to the availability and TAC of targeted species.
The relationship between changes in a fishery’s TAC structure, quota latency and NER trends is
unclear and requires further research, particularly in complex multi-species fisheries like the
CTS. From year to year the choice of what to catch and how to catch can vary across the fleet.
The catch composition has a bearing on NER trends and this is affected by changes in the TAC
structure and the degree of latency.

Figure 12 Catch and TAC for selected targeted species, Commonwealth Trawl Sector,
2003 to 2015 fishing seasons

Note: TAC figures are determined on a seasonal basis from 1 May to 30 April so the catch numbers in the figure will not
match the financial year totals. School whiting excluding non-CTS catches, including those in state waters. Discards are not
included. Pink ling catch and TAC include eastern and western pink ling stocks.

Performance against management objectives
Results from the 2016 survey of the CTS reveal that declines in terms of trade and productivity
drove a decline in net economic returns in 2013–14 but improvements in 2014–15 supported a
recovery of NER. In 2013–14 the fishery’s NER turned negative for the first time since 2004–05
as a result of unfavourable prices.
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An increase in latency across key target species since 2011–12 indicates a possible change in the
structure of incentives facing fishers and the fleet composition. In the 2013–14 and 2014–15
seasons the amount of uncaught quota decreased for some species (flathead and eastern school
whiting) but latency for blue grenadier increased. The increase in latency for blue grenadier
partly reflects a higher TAC for the species but may also reflect changed incentives for fishers.
This species is caught by vessels that also operate in the New Zealand fishery, where a
substantial increase in the TAC for this species has occurred in recent years. For these vessels,
an increased TAC in New Zealand’s blue grenadier fishery is likely to have changed incentives in
favour of fishing the New Zealand TAC in preference to the CTS TAC. This is likely to have
contributed to declines in NER in 2012–13. An increase in TAC (to 6,800 tonnes) was
implemented in 2014–15 to promote economic stability (SEMAC 2014). The multi-year TAC was
again raised in 2015–16 (to 8,796 tonnes) but blue grenadier catch has remained low.
Declines in NER do not necessarily mean the fishery is moving away from its management target
of maximising MEY because the target is continually moving as a result of changes in input and
output prices. This is particularly relevant to a multi-species fishery where the choice of what to
catch and how varies considerably across the fleet. A specified target for one stock may prevent
fishing another co-located stock to its MEY target. As a result, it is often difficult to manage a
multi-species fishery to MEY.
MEY target reference points for key species in the CTS are generally set according to the proxy of
0.48B0 or 48 per cent of virgin biomass. Tiger flathead make up the highest proportion of
flathead caught in the CTS and has a species specific MEY target of 0.38B0, which was adjusted to
0.40B0 as a precautionary measure. In 2016 the estimated biomass of tiger flathead was slightly
above the MEY target at 42 per cent of unfished spawning biomass (Day 2017), suggesting that
the species is being fished at levels consistent with MEY.
The pink ling species is assessed as two separate stocks (western and eastern). Biomass
estimates for western pink ling are consistent with these targets, suggesting it is being fished at
levels consistent with MEY. Eastern pink ling is well below the target level (0.30B0 in 2015),
implying returns could increase if the stock was allowed to rebuild. A 2013 biomass estimate for
blue grenadier was well above the target (0.77B0), which implies economic returns could
increase if the stock was fished more intensively (Penney et al. 2014). The availability of the
large New Zealand blue grenadier fishery (where the TAC is close to 150,000 tonnes) provides
an alternative to those vessels endorsed to fish in New Zealand. As a result, the substantial
increase in TAC settings that has occurred for blue grenadier for the 2014–15 and 2015–16
fishing seasons, based on the MEY proxy, may not be well aligned with the actual MEY
achievable for this species. Targeting of blue grenadier has declined since 2012–13, when landed
catch was around 4,000 tonnes, to current levels in 2016–17 of 1,408 tonnes. Targeting could
increase again depending on whether the incentives change to participate in the New Zealand
fishery. Given current market conditions, the species more recently appears to be less targeted
but this could change rapidly if market conditions change. If this were to occur, latency for this
species would be expected to be substantially reduced.
Economic performance could be improved if approaches to setting MEY-based target reference
points are improved. However, this should be weighed against the cost of developing such
approaches. Development of multi-species MEY is complex—as a result, the setting of proxy
targets has historically been undertaken at the individual species level and has ignored
interactions between species caught within the sector. If management settings are based on
individual species’ MEY, achieving one species’ objective may be constrained by the
management settings targeting another frequently co-caught species’ MEY, particularly if the
17
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first species is less valuable or secondary. Several resource assessment groups have begun to
look at target biomass levels below individual BMEY for these secondary species. The
development of approaches to setting target reference points in the context of a multi-species
fishery and the derivation of cost-effective estimates of species-specific BMEY for some of the
more valuable species may be beneficial. This is an area of ongoing research.
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3 Gillnet, Hook and Trap Sector
Background of the sector
The Gillnet, Hook and Trap Sector (GHTS) of the SESSF extends south from southern New South
Wales to the western border of South Australia and includes waters to the south of Tasmania
(Map 3 and Map 4). Primary landing ports include Adelaide, Port Lincoln, Robe, Devonport,
Hobart, Lakes Entrance, San Remo and Port Welshpool (Marton & Koduah 2017). Gear types
allowed in the sector include gillnets, droplines, demersal longlines, automatic longlines and, to
a lesser extent, traps. Fishing effort is highly concentrated and the total area fished makes up a
small proportion of the defined fishery. A majority of catch in the fishery is caught by operators
who engage in gillnetting (61 per cent in 2016–17) off the Victorian coast. Shark and finfish
species are caught using hook methods. Hook methods account for a majority of non-shark
species (for example, blue-eye trevalla and ling) caught in the fishery, and the proportion of
shark caught by hook methods has increased in recent years—from 5 per cent in 2010–11 to 15
per cent in 2016–17. This has followed introduction of spatial closures to gillnetting around
Australian sea lion colonies off the coast of South Australia. Hook methods are now the
predominant form of gear used off the coast of South Australia.

Map 3 Area of the Gillnet, Hook and Trap Sector—gillnet fishing effort only
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Map 4 Area of the Gillnet, Hook and Trap Sector—hook fishing effort only

Significant spatial closures have been implemented since 2003 to address the bycatch of
protected species, in particular Australian sea lions and dolphins, and to protect breeding school
shark populations. School shark is a species with a single Australian stock that is currently in an
overfished state (since 1992) and listed as conservation dependent under the Environment
Protection and Biodiversity Conservation Act 1999. These closures have reduced the extent of
fishing grounds. For example, waters deeper than 183-metre isobath are closed to gillnetting to
protect breeding populations of school sharks and areas shallower are closed to autolonglining—a method used predominantly for scalefish capture—to protect school and gummy
sharks. In 2010 extensive closures to manage bycatch of protected species were implemented
around the breeding colonies of Australian sea lions to protect sea lions and in the coastal
waters of south-east South Australia to protect dolphins. The sea lion and dolphin closures
prohibit the use of gillnets in the closed areas, resulting in gillnet effort becoming more
concentrated off the Victorian coast (Marton & Curtotti 2014). The 183-metre deepwater closure
has less impact on viable fishing grounds because gummy shark is typically caught at depths less
than 183 metres.

Key economic trends
Total catch in the fishery peaked in 2004–05 at just over 5,000 tonnes but has generally declined
since 2007–08 (Figure 13). The lowest level of catch in the fishery was during 2012–13 at
3,517 tonnes, before increasing between 2013–14 and 2015–16. The primary species caught in
the fishery is gummy shark, on average making up over half of the total catch—increasing from
52 per cent of catch in 2010–11 to 63 per cent in 2016–17. Gross value of production (GVP) in
the GHTS was $20.4 million in 2013–14 and increased to $22.4 million in 2015–16. Preliminary
2016–17 data show a further increase in GVP to $25.3 million. This is compared with a peak of
$36.4 million (in 2016–17 dollars) in 2008–09 (Figure 14). The lower levels of GVP in 2016–17
20
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compared with 2008–09 has been largely from a combination of reducing catch and falls in the
prices of gummy shark, school shark and pink ling.
Net economic return (NER) in the sector has been negative since 2008–09 and fell further in
2009–10 following introduction of spatial closures to protect Australian sea lions and dolphins.
These closures have reduced the viable area of fishing grounds to gillnetting and affected
economic returns in the sector. Before 2008–09 NER was positive as a result of improved
productivity as less-efficient vessels exited the sector following the Securing Our Fishing Future
structural adjustment package (Skirtun & Vieira 2012) (Figure 15). NER remained negative
through to 2014–15 and is estimated (using non-survey methods) to become positive in 2015–
16 for the first time since 2008–09 due to lower estimated operating costs. Further information
about the most recent years for net economic returns will be discussed in the Economic
Performance section.

Figure 13 Landed catch, Gillnet, Hook and Trap Sector, 2002–03 to 2016–17

p Preliminary estimate.

Figure 14 Gross value of production, Gillnet, Hook and Trap Sector, 2002–03 to 2016–17

p Preliminary estimate.
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Figure 15 Net economic returns, Gillnet, Hook and Trap Sector, 2002–03 to 2016–17

p Preliminary estimate.
Note: Time series of financial and economic performance (NER) tables and other indicators are available in the
accompanying Excel spreadsheet at ABARES publications.

Current management arrangements
As part of the SESSF, the GHTS is managed using a system of output controls with individual
transferable quota (ITQ) under the SESSF harvest strategy framework (AFMA 2015). Quota was
first introduced for blue-eye trevalla in 1998 and was extended to all quota-managed species
except some species of shark in 2001. ITQs for school and gummy shark were also introduced in
2001 and ITQs for elephantfish and sawshark were introduced in 2002. In 2006, as part of the
Securing Our Fishing Future structural adjustment package, 26 gillnet boat statutory fishing
rights, 63 scalefish hook boat statutory fishing rights and 17 shark boat statutory fishing rights
were removed (Figure 16 and Figure 17).
The school shark stock has remained below the limit reference point since the 1990s. As a result,
targeted fishing has been prohibited and incidental catch allowances tightened in order to
rebuild the stock. The relatively high price of school shark means that changes in the total
allowable catch of the species can have a significant influence on the revenue of the sector.
School shark is often caught with the main species in the fishery, gummy shark, so the costs of
holding school shark quota, school shark quota scarcity and actively avoiding school shark when
targeting gummy shark means that profits are likely to be forfeited (Martin & Koduah 2017).
Gummy shark accounts for the largest proportion of the GHT sector’s GVP, accounting for 69 per
cent of GVP in 2015–16. This means changes in stock and TAC for gummy shark can have a
major effect on economic performance in the fishery. The target reference point for gummy
shark is the BMEY (biomass at maximum economic yield) proxy of 48 per cent of virgin pup
production. A 2016 stock assessment indicated that the biomass for gummy shark stocks is
likely to be above the target reference point for the three gummy shark populations—Bass Strait
(53 per cent), South Australia (63 per cent) and Tasmania (75 per cent). This suggests that the
gummy shark stock and quota is not constraining NER, but the availability of school shark quota
could be limiting how much gummy shark is caught.
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Figure 16 Key management changes, Gillnet, Hook and Trap Sector, 2000–01 to 2016–17

Figure 17 Number of vessels operating in the Gillnet, Hook and Trap Sector, 2002–
03 to 2016–17

p Preliminary estimate.

Financial performance
The survey population for a given year consists of vessels that recorded more than 1 tonne of
catch in the GHTS. The population was 67 vessels in 2013‒14 and 63 in 2014‒15. The survey
sample of 9 vessels represented 13 per cent of the population in 2013–14 and 14 per cent in
2014–15. The small sample size means that care should be taken when interpreting results.
Vessels in the GHTS use a variety of methods, including gillnets, droplines, demersal longlines,
automatic longlines and, to a lesser extent, traps. In 2013–14 and 2014–15, 33 per cent of the
sample engaged in some gillnet fishing (compared with 55 per cent of the population in 2013–14
and 54 per cent in 2014–15). Different methods are used to target different species across the
GHTS. Changing methods is not practical because each method is typically linked to a vessel
statutory fishing right entitlement, which typically has a high capital value. These results cover
all methods surveyed even though they are different components of the sector. The cost
structures of the different technologies are likely to vary—for future surveys, financial
performance should be split according to fishing technology if possible (should sample size
permit).
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Boats sampled indicated that they operated in fisheries other than the GHTS. Income and costs
from these have been included in their financial performance results.
Profit at full equity in recent years has been low relative to 2008–09 and prior years (Figure 18).
In 2008–09 profit at full equity in real terms (2016–17 dollars) in the fishery peaked at
$214,920 before declining to a low of –$17,762 in 2011–12. The rapid decline in profit at full
equity from 2008–09 to 2011–12 was driven by a substantial (53 per cent) fall in boat-level
fishing receipts.
The financial performance of the average vessel operating in the GHTS improved between 2013‒
14 and 2014‒15 (Table 7) after declining from 2012–13 to 2013–14. The average vessel’s total
cash receipts increased by 18 per cent, from $394,191 in 2013–14 to $464,237 in 2014‒15. In
comparison, total cash costs increased by 4 per cent from $428,769 in 2013–14 to $445,490 in
2014–15. The small increase in costs relative to receipts drove the profit at full equity to
improve from –$2,713 in 2013–14 to $54,367 in 2014–15. The largest component of costs for
the vessel-level average was crew costs, accounting for just over 40 per cent of total cash costs in
2013–14 and 2014–15. This was followed by repairs and maintenance costs (13 per cent in
2013–14 and 12 per cent in 2014–15) and fuel costs (12 per cent in 2013–14 and 11 per cent in
2014–15).
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Table 7 Financial performance of boats operating in the Gillnet, Hook and Trap Sector
Boat-level average
Category

Unit

2013–14

2014–15

Revenue
Fishing receipts

$

382,403

(32)

451,816

(24)

Non-fishing receipts a

$

11,788

(29)

12,422

(34)

Total cash receipts

$

394,191

(31)

464,237

(24)

Administration

$

6,987

(27)

7,160

(24)

Crew costs

$

178,464

(17)

189,974

(17)

Freight and marketing expenses

$

2,166

(53)

3,278

(62)

Fuel

$

51,680

(24)

49,809

(24)

Insurance

$

13,680

(28)

12,607

(30)

Interest paid

$

7,352

(57)

5,393

(52)

Licence fees and levies

$

16,336

(21)

18,864

(16)

Packaging

$

81

(94)

127

(94)

Repairs and maintenance

$

56,357

(35)

53,595

(40)

Other costs b

$

95,667

(35)

104,684

(39)

Total cash costs

$

428,769

(22)

445,490

(23)

Boat cash income

$

–34,578

(195)

18,747

(361)

– less depreciation c

$

25,649

(27)

27,899

(27)

Boat business profit

$

–60,227

–(115)

–9,152

–(783)

– plus interest, leasing and rent

$

57,514

(45)

63,519

(43)

Profit at full equity

$

–2,713

–(2892)

54,367

(139)

Capital (excl. quota and license)

$

469,301

(22)

488,921

(19)

Capital (incl. quota and license)

$

1,127,166

(20)

1,232,442

(14)

Rate of return to boat capital d

%

–1

na

11

na

Rate of return to full equity e

%

0

na

4

na

Population

no.

67

na

63

na

Sample

no.

9

na

8

na

a Including rebates, charter hire and other non-fishing receipts. b Including quota lease. c Depreciation adjusted for profit
or loss on capital items sold. d Excluding value of quota and licences. e Including value of quota and licences. na Not
available.
Note: Figures in parentheses are relative standard errors (RSEs). An RSE will be higher for estimates closer to zero. A guide
to interpreting RSEs is included in Appendix B.
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Figure 18 Trends in financial performance, Gillnet, Hook and Trap Sector, 2002–03 to 2014–
15

Note: Error bands are equal to two standard errors, approximating the 95 per cent confidence interval. Error bands are
typically large for small sample sizes and will be wider for estimates closer to zero.
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Economic performance
Economic returns in the GHTS were negative in 2013–14 and 2014–15. Net economic returns
(NER) in 2013–14 were –$7.4 million, a decline from –$2.7 million in 2012–13 (Table 8). This
decline was driven by an increase in costs, owner and family labour and depreciation. Fishing
income also declined in line with GVP in the fishery reaching its lowest level in 2013–14, with
the second lowest catch recorded in history and lower unit prices across several key species.
NER increased in 2014–15 to reach –$3.8 million. The improvement from 2013–14 was driven
by higher fishing income (increase of 18 per cent) and higher catch composition towards high
value species of gummy shark and pink ling. NER in the fishery is estimated (using non-survey
methods) to have risen to become positive in 2015–16. This is due to higher unit prices
increasing fishing income and lower fuel prices causing operating costs to decline during 2015–
16. NER is estimated to increase further in 2016–17, driven by the highest catch and GVP levels
in the fishery since 2010–11.
NER was negative in the fishery between 2009–10 and 2014–15 (Figure 19). NER declined from
$7.1 million in 2008–09 to –$0.4 million in 2009–10 (in 2016–17 dollars). The decline was
primarily driven by a 16 per cent decline in fishing income. The longer term decline in NER since
2008–09 is attributable to relatively lower catch levels and a decline in real unit prices.

Table 8 Fishery cash profit and net economic returns, Gillnet, Hook and Trap Sector
Category

Unit

2013–14

2014–15

2015–16p

2016–17p

Receipts
Fishing income

$m

22.3

(33)

26.3

(25)

22.9

26.7

Operating costs

$m

23.7

(26)

24.5

(26)

17.6

19.9

Fishery cash profit

$m

–1.3

(191)

1.9

(118)

5.3

6.8

– less owner and family
labour

$m

5.7

(31)

5.3

(22)

4.3

4.2

– less opportunity cost of
capital

$m

1.3

(23)

1.4

(17)

1.4

1.6

– less depreciation

$m

1.9

(25)

2.0

(23)

2.0

2.4

– plus interest, leasing and
management fees

$m

5.1

(29)

5.5

(27)

5.2

5.2

Net return (excluding
management costs)

$m

–5.1

(79)

–1.4

(270)

2.7

3.8

Management costs

$m

2.3

na

2.4

na

2.3

2.3

Net return (including
management costs)

$m

–7.4

na

–3.8

na

0.4

1.6

Cash costs

p Preliminary estimate (for estimation method, see Appendix C). na Not available.
Note: Figures in parentheses are relative standard errors (RSEs). RSEs are not available for 2015–16 results because of
estimation method used (Appendix C).
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Figure 19 Trends in economic returns, Gillnet, Hook and Trap Sector, 2002–03 to 2016–17

p Preliminary estimate.
Note: Error bands are equal to two standard errors, approximating the 95 per cent confidence interval. Standard errors are
not calculated for returns or management costs, nor for forecasted values which use non-survey methods. Error bands are
typically large for small sample sizes and wider for estimates closer to zero.

Productivity
Total factor productivity (TFP) of a fishery represents the fishers’ ability to convert inputs into
outputs over time by comparing the quantity of inputs to the quantity of outputs. Results from
this analysis can assist in evaluating a fishery’s economic performance and provide
understanding of the factors driving changes in productivity.
TFP analysis of the GHTS was undertaken for the period 2002–03 and 2014–15 (Figure 20) and
does not distinguish between fishing methods. From 2002–03 to 2007–08 productivity rose
46 per cent before declining through to 2009–10. Between 2010–11 and 2014–15 productivity
in the fishery increased. The output index has decreased steadily since 2007–08, so an increase
in the productivity index is mainly attributable to a lower use of inputs, as indicated by a falling
input index over the period 2009–10 to 2014–15. The input index follows effort levels in the
fishery over time (Figure 21)—for example, a fall in the input index from 2002–03 to 2007–08
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and subsequent increase reflected changing numbers of days fished. Details on the construction
of the productivity index can be found in Appendix D.

Figure 20 Productivity indexes, Gillnet, Hook and Trap Sector, 2002–03 to 2014–15

Note: Time series for the indexes used in the TFP analysis are available in the supporting data product at ABARES
publications.

Figure 21 Total days fished, Gillnet, Hook and Trap Sector, 2002–03 to 2014–15

Terms of trade
Input costs and output price trends show whether changes in NER are driven by productivity
increases (or decreases) or by favourable (or unfavourable) prices.
The input index consists of fuel, labour and repairs. The output index includes the price of
gummy shark, school shark, saw shark, elephant fish, pink ling, blue-eye trevalla and other
species. Indexes are weighted to reflect the changing proportions of catch over time (usually
more than 50 per cent gummy shark). The terms of trade index is calculated as the ratio of the
output price index to the input price index. Further details are available in Appendix D.
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Output prices in the GHTS generally rose from 2002–03 to 2014–15. From 2002–03 to 2005–06
the output price index grew modestly until rising gummy shark and pink ling prices led to an
increase that peaked in 2008–09. A decline in the output price index after 2008–09 was driven
by lower gummy shark prices (Figure 22).
The input price index largely reflects changes in fuel prices. The input price index increased by
51 per cent between 2002–03 and 2007–08 when fuel prices peaked (Figure 23). Following a
period of declining prices to 2009–10 the input index subsequently followed an increasing trend.
Over time, the combined effect of the input and output index has resulted in the terms of trade
index remaining relatively flat.

Figure 22 Input costs and output prices, Gillnet, Hook and Trap Sector, 2002–03 to 2014–15

Note: Time series for the indexes used in the terms of trade analysis are available in the supporting data product at ABARES
publications.

Figure 23 Index of off-road fuel prices
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Management costs
Total management costs in the GHTS decreased by 29 per cent in real terms from 2002–03 to
2016–17 (Figure 24). Management cost per vessel reached around $35,000 at its peak in 2007–
08, following the exit of vessels from the fishery after the Securing Our Fishing Future structural
adjustment package (Figure 25).
Management costs as a percentage of GVP fell from 11 per cent in 2002–03 to 6 per cent in
2008–09, when total real management costs (in 2016–17 dollars) fell to a low of $2.0 million and
GVP peaked at $36.4 million. The share of GVP returned to 11 per cent in 2011–12, when
management costs increased slightly and GVP declined substantially as a result of lower catch
and prices.

Figure 24 Total management costs, Gillnet, Hook and Trap Sector, 2002–03 to 2016–17

p Preliminary estimate.

Figure 25 Management costs, Gillnet, Hook and Trap Sector, 2002–03 to 2016–17

p Preliminary estimate.
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Quota latency
Latency of the key species in the GHTS has varied over time. The key targeted species of gummy
shark had low levels of latency in the 2008 fishing season, when only 7 per cent of the TAC was
uncaught. After 2008 latency in the fishery increased, reaching 33 per cent in 2013. This
improved in the 2014 and 2015 fishing seasons despite the TAC remaining relatively
unchanged—21 per cent of the TAC remaining uncaught in 2015 (Figure 26). Because gummy
shark is the key targeted species in the shark gillnet and shark hook components of the GHTS,
high latency levels can indicate limited incentive for fishers to operate in the fishery. The two
major targeted scalefish species for the scalefish line component of the GHTS have exhibited
varying levels of latency. Blue-eye trevalla ranged from exceeding quota in 2007 and 2011 to
showing latency as high as 44 per cent of catch, and pink ling has been fished close to quota
(shared with the CTS) since 2008.
High latency may be a result of poor market conditions relative to input costs or because of low
fish stock levels that reduce expected economic returns. Extensive closures since 2010 to protect
sea lion and dolphin areas have meant that gillnet effort has become more concentrated off the
Victorian coast. The loss of fishing grounds in the closed areas is expected to have contributed to
higher latency for gummy shark.

Figure 26 Catch and TAC for selected targeted species, Gillnet, Hook and Trap Sector,
2003 to 2015 fishing seasons

Note: TAC figures are determined on a seasonal basis from 1st May to 20th April, and thus the catch numbers in the figure
will not match the financial year totals exactly. Whole weight equivalents.

Performance against management objectives
NER in the fishery improved from 2005–06 to 2008–09, supported by the combined effects of
productivity and terms of trade improvements from year to year. After 2008–09 NER declined,
driven by both a decline in productivity and terms of trade. From 2010–11 productivity
improved but the effect of the terms of trade has proven to be stronger because NER has
continued to fluctuate. In 2015–16 NER in the fishery is estimated to have turned positive for the
first time since 2008–09 as fuel prices declined, catch levels increased and prices for key species
in the fishery improved.
Structural change has occurred in the fishery since 2010 as a result of the creation of areas
closed to gillnetting to protect Australian sea lion colonies and reduce interactions with
dolphins. The requirement to reduce marine mammal interactions is likely to affect how much
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economic performance can be improved in the short term until fishers have adapted to the
controls. The closures are likely to have contributed to the observed decline in NER after 2008–
09. This decline suggests that the true MEY point for the fishery is likely to have become
misaligned with the species-specific proxy MEYs used to guide TAC setting for the fishery.
Results from the latest survey and estimates of NER suggest some improvement—fishers are
potentially adapting to the changed operating environment and favourable terms of trade.
A major driver of economic performance in the sector is the gummy shark species, which in most
years has accounted for approximately 50 per cent of total volume of catch and 60 per cent of
value. The target reference point for gummy shark is the BMEY (biomass at maximum economic
yield) proxy of 48 per cent of virgin pup production. The results of the 2016 stock assessment
indicate that the biomass for gummy shark stocks is above the target reference point. If the
proxy accurately reflects BMEY for this species, the results indicate that biomass is not currently
constraining NER and greater returns in the sector are possible. The ability of fishers to catch
gummy shark may be constrained by school shark controls and the availability of
complementary school shark quota, which is limited due to stock rebuilding efforts.
In 2009 school shark was listed as conservation dependent under the Environment Protection
and Biodiversity Conservation Act 1999 (Martin & Koduah 2017). Measures to rebuild the school
shark stock are in place, including prohibition on targeting, a maximum school shark to gummy
shark ratio and low incidental catch allowances. The effect of actively avoiding school shark
when fishing for gummy shark, should they not hold enough quota, would likely lead to
inefficiencies in costs when fishing. However long-term rebuilding of the school shark stock
means that fishers need to adapt to these restrictions. Rebuilding the school shark stock towards
target levels would increase NER and move the fishery toward MEY over the long term. Fishers
participating in the survey commented on the lack of availability of school shark quota affecting
their operations.
The latency of the key species gummy shark was relatively high directly after closures were
implemented in 2010. In 2015 this had decreased following an increase in NER driven by a rise
in terms of trade and productivity. Given that the fishery seems to be improving in productivity
but NER is being influenced strongly by terms of trade and the school shark rebuilding process,
management must be aware of market conditions and attempt to continue to allow productivity
to improve, to offset the negative impacts of these conditions that they otherwise cannot control.
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Appendix A: Survey definitions
This appendix provides definitions of key financial performance variables, net economic returns
(NER) and the ABARES method of calculating NER. Use of NER as an indicator of economic
performance is briefly discussed.

Financial performance
The definitions of key variables used in the analysis of boat-level financial performance are:
Total cash receipts represent returns from the sale of fish, from non-fishing activities, including
charter operations, and from other sources (insurance claims and compensation, quota and/or
endorsements leased out, government assistance and any other revenue) in the financial year.
For most operators, this information is readily available from their own records. However,
different operators record their fishing income in different ways. In some cases, such as where
fish are sold through a cooperative, some operators may only record payments received from
the cooperative. These payments may be net of commissions and freight, as well as net of other
purchases made through the cooperative.
In other cases, the cooperative or agency pays the crew directly for the catch; the owner’s
financial records might include only the revenues received after the crew’s share is deducted.
For these reasons, operators are asked to provide a breakdown of the total catch of their boat
and an estimate of the total value of that catch. For consistency, marketing charges may need to
be added back into fishing receipts for some boats, to give a gross value. Where this is necessary,
these selling costs are also added into the cost estimates to offset the new revenue figure.
Receipts also include amounts received in the survey year for fish sold in previous years.
Total cash costs include payments made for both permanent and casual hired labour and
payments for materials and services (including payments on capital items subject to leasing,
rent, interest, licence fees and repairs and maintenance). Capital and household expenditures
are excluded.
Labour costs are often the highest cash cost in the fishing operation. Labour costs include
wages and an estimated value for owner/partner, family and unpaid labour. Labour costs cover
the cost of labour involved in boat-related aspects of the fishing business, such as crew or
onshore administration costs, but do not cover the cost of onshore labour involved in processing
fisheries products.
On many boats, the costs of labour are reflected in wages paid by boat owners and/or in the
share of the catch they earn. However, in some cases, such as where owner–skippers are
involved or where family members work in the fishing operation, payments made can be low or
even nil, which will not always reflect the market value of the labour provided. To allow for this
possible underestimation, all owner/partner and family labour costs are based on estimates
collected at the interview of what it would cost to employ someone else to do the work.
Boat cash income is the difference between total cash receipts and total cash costs.
Depreciation costs have been estimated using the diminishing value method based on the
current replacement cost and age of each item. The rates applied are the standard rates allowed
by the Commissioner of Taxation. For items purchased or sold during the survey year,
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depreciation is assessed as if the transaction had taken place at the midpoint of the year. This
method of calculating depreciation is also used in other ABARES industry surveys.
Boat business profit is boat cash income less depreciation and accounting for any profit or loss
on the sale of capital.
Profit at full equity is boat profit, plus rent, interest and lease payments.
Capital is the value placed on the assets employed by the owning business of the surveyed boat.
It includes the value of the boat, hull, engine and other onboard equipment (including gear).
Estimates are also reported for the value of quotas and endorsements held by the surveyed boat.
Estimates of the value of capital are based on the market value of capital and are usually
obtained at interview. However, in some cases quota and endorsement values are obtained from
industry sources.
Depreciated replacement value is the depreciated capital value based on the current age and
replacement values of the boat and gear. The value of quota and endorsements held is not
included in the estimate.
Rate of return to boat capital is calculated as if the proprietors owned all fishing assets. This
enables financial performance of sample boats to be compared regardless of proprietors’ equity
in the business. Rate of return to boat capital is calculated by expressing profit at full equity as a
percentage of total capital (excluding quota and licence value).
Rate of return to full equity is calculated by expressing profit at full equity as a percentage of
total capital (including quota and licence value). This measures the rate of return for capital
owned by fishers only. Quota can be owned by entities not directly operating in the fishery, then
leased to vessel operators. For this reason, the rate of return to full equity measure could be
underestimated as it does not account for capital leased-in by fishers.

Net economic returns
Net economic returns are the long-run profits from a fishery after all costs have been met,
including fuel, crew costs, repairs, the opportunity cost of family and owner labour, fishery
management costs, depreciation and the opportunity cost of capital.
More specifically, a fishery’s net economic return for a given period can be defined as:
NR = R – CC – OWNFL + ILR – OppK – DEP + recMC – totMC
cash receipt operating costs capital cost

management costs

Where:
NR = net returns
R = total cash receipts attributable to the fishery, excluding leasing income
CC = total cash costs attributable to the fishery, including recovered management costs
OWNFL = imputed cost of owner and family labour
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ILR = interest and quota/permit leasing costs
OppK = opportunity cost of capital
DEP = depreciation
recMC = recovered management costs
totMC = total management costs.
Recovered management costs are those management costs paid by industry through
management fees and are included in total cash costs (CC). These costs are removed (as
indicated by ‘+ recMC’) to prevent double counting because they are a component of total
management costs. Similarly, interest and quota/permit leasing costs are removed (indicated by
‘+ ILR’) because these costs at the fishery level represent revenues that have been redistributed
to external investors in the fishery.

Survey-based estimation of net economic returns
Fish sale receipts
Fish sale receipts are usually taken from fishers’ financial accounts. Where a fisher operates in
more than one fishery, they are asked to indicate what proportion of total fish sales is
attributable to the fishery being surveyed. Any freight or marketing costs must also be deducted.
This provides an estimate of net fishing receipts that incorporates only the ‘beach price’ that has
been received for the catch; that is, the price received for fish at its first landing point.
Income received from leasing out quota and licences is not included as income in calculating net
economic returns. This item represents a redistribution of profits among investors in the fishery.
Also, the amount a fisher earns from leasing out quota and licences relates to the amount of
profits the fishery is generating. Including leasing revenue would therefore result in double
counting.

Operating costs
Operating costs include day-to-day operational expenses incurred to harvest fish in the fishery.
Cash costs (CC) are a component of operating costs that includes those cost items that are easily
identified in fishers’ accounts, such as fuel, repairs and gear replacement.
Labour costs are often specified in fishers’ accounts as wages. However, in calculating net
returns, an estimate of the opportunity cost of labour is needed. The opportunity cost of labour
is the wage that could have been earned performing a similar role elsewhere. Where a market
wage is paid, it is assumed to represent the opportunity cost of labour and is included in the cash
costs component of operating costs. The opportunity cost of owner and family labour is not
easily identifiable in fishers’ accounts. Often owners and their families are involved in operating
a boat, either as skippers and crew or onshore as accountants and shore managers. Some will be
paid market value for their labour but some will not be paid at all and others paid very high
amounts, often as ‘director fees’ or ‘manager fees’. In these cases, ABARES survey officers ask
survey respondents to estimate the market value of owner and family labour; that is, the amount
that would need to be paid to employ a non-family member to fulfil the same position. This
amount is entered as a component of operating costs (OWNFL).
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Quota and licence leasing costs and interest expenses are included in cash costs. However, these
costs must be removed from calculation of net returns for the same reason they are excluded
from income (see ‘Fish sale receipts’ section).

Capital costs
To calculate capital costs, an estimate of the value of capital is needed. ABARES survey officers
ask fishers to provide information for all capital items associated with the fishing business
(including hull, engine, onboard equipment, vehicles and sheds). Information collected for each
item includes the year the capital item was manufactured and an estimate of what it would cost
to replace that item with a new equivalent item. By accounting for previous depreciation and
inflation, these data are used to estimate the total value of capital invested in the fishery for the
survey year.
Capital costs include the opportunity cost of capital (OppK) and depreciation (DEP). The
opportunity cost of capital is the return that could have been earned if capital was invested
elsewhere, rather than in the fishery. This cost is not identifiable in fishers’ accounts. A real
interest rate that represents the long-term average rate of return that could be earned on an
investment elsewhere is applied to the value of capital in the fishery. For fisheries surveys,
ABARES uses a rate of 7 per cent per year. Although fishing entitlements generally have some
value and holding them imposes opportunity cost on the fisher, entitlements are not included in
opportunity cost of capital. This is because the value of fishing entitlements is determined by the
profit that they are capable of making, which is what is trying to be measured in NER. In
addition, entitlements are tied intrinsically to the fishery and so have no alternative use outside
the fishery unlike boat capital.
Depreciation expense is the cost of capital becoming less valuable over time as a result of wear
and tear and obsolescence. Depreciation expense is not consistently identifiable in fishers’
accounts, so ABARES calculates annual depreciation of boats based on the capital inventory list
collected during the surveys and predetermined depreciation rates for each capital item type.

Management costs
Management costs are incurred to ensure the fishery continues operating; they are costs
associated with harvesting fish in the fishery. Management costs comprise two components—
recovered management costs and non-recovered management costs. Recovered management
costs (recMC) are those costs recovered from fishers that appear in the accounts of fishers as
payments of management fees or levies. Non-recovered management costs are those
management costs that are not charged to fishers but instead are covered by the managing body
or government. Calculation of net economic returns requires deduction of total management
costs, which is the sum of these two components.
Total cash costs (CC) includes an estimate of recovered management costs based on
management levy expenses contained in fishers’ accounts. Because this estimate of recovered
management costs is based only on a sample of the fishery, it may not be consistent with the
actual value of management costs recovered from the entire fishery. AFMA is able to provide an
estimate of total management costs for each fishery; that is, the sum of both recovered and nonrecovered management costs. For these reasons, recovered management costs from fishers’
accounts are ignored (as indicated by +recMC in the net returns equation). Total management
costs (totM) supplied by AFMA are used to estimate net economic returns.
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Net economic returns and economic performance
Fishery managers, policymakers and decision-makers require information on fisheries’
performance for achieving the objective of maximising net economic returns from use of fish
stocks—often through targeting maximum economic yield (MEY). If a fishery is operating at
MEY, effort, catch and stocks are at levels where the difference between discounted revenues
and costs, and therefore profits, are maximised. The term ‘discounted’ means that the difference
in the value of a dollar earned today relative to a dollar in the future is accounted for. Although
estimates of NER do not reveal how a fishery is performing relative to its maximum potential,
positive trends in NER, together with other indicators, suggest that the MEY target is closer to
being met.
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Appendix B: Survey methods
Collecting economic survey data
ABARES has undertaken economic surveys of selected Commonwealth fisheries since the early
1980s. These have been done on a regular basis for particular fisheries since 1992. The current
fisheries survey program involves surveying major Commonwealth fisheries every few years or
more frequently where the fishery is undergoing major changes and monitoring is particularly
important. The aim is to develop a consistent time series of economic information for each
fishery. Such information, in conjunction with scientific assessments of each fishery, is vital for
assessing fisheries’ economic performance.
Survey information is made publicly available so the performance of fisheries and the effect of
management policies can be independently assessed.

Sample design
ABARES surveys are designed and samples selected on the basis of information provided by
AFMA. This information includes data on the volume of catch, fishing effort and boat
characteristics.
Because surveying all boats in a fishery is not possible, a representative sample of boats is
selected. Where possible, boats are classified into subgroups based on the fishing method used
(longline, purse seine and trawl) or on the size of operations (small, medium and large
producers). A minimum number of representative boats from each subgroup are targeted for the
survey.
In practice, this sample is seldom fully realised. Non-response is relatively high across fishery
surveys, reflecting the difficulty in contacting some operators and a reluctance of others to
participate. This may bias the results; for example, if a significant difference exists between the
profitability of respondents and non-respondents. Sample design and weighting systems have
been developed to reduce the non-response effect but care should be taken when interpreting
survey information.
Between February and August every two years, an ABARES officer visits the owner of each boat
selected in the sample. The officer interviews the boat owner to obtain physical and financial
details of the fishing business for the survey years. When necessary the skipper of the boat is
also interviewed. Further information is subsequently obtained from accountants, selling agents
and marketing organisations on the signed authority of survey respondents.
Information obtained from various sources is reconciled to produce the most accurate
description possible of the financial characteristics of each sample boat in the survey.

Sample weighting
All population estimates presented in this report are calculated from the weighted survey data
of sample boats. A weight is calculated for each boat in the sample based on how representative
that boat is in the population. Sample weights are calculated such that the weights sum to the
population of boats that the sample is representing, and the weighted sum of catch reported by
the sample boats approximates as closely as possible the total catch for the fishery according to
AFMA logbook data.
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That is,
and
where:
wi is the weight for the ith boat
P is the number of boats in the population
xi is the catch for the ith boat
X is the total catch for the target population.
Sample weights are estimated based on a regression model of GVP on catch for each vessel in the
fleet population. The individual estimated weights for sampled vessels in the fleet population are
then standardised such that the two conditions in the former method are still met; the sum of
sample weights equal the population and the weighted sum of the sample catch approximate
total catch of the fleet.

Reliability of estimates
A relatively small number of boats out of the total number in a particular fishery are surveyed.
Estimates derived from these boats are likely to be different from those that would have been
obtained if information had been collected from a census of all boats. How closely the survey
results represent the population is influenced by the number of boats in the sample, the
variability of boats in the population and, most importantly, the design of the survey and the
estimation procedures used.
To give a guide to the reliability of the survey estimates, measures of sampling variation have
been calculated. These measures, expressed as percentages of the survey estimates and termed
relative standard errors, are given next to each estimate in parentheses. In general, the smaller
the relative standard error, the more reliable the estimate.

Use of relative standard errors
Relative standard errors can be used to calculate ‘confidence intervals’ for the survey estimate.
First, calculate the standard error by multiplying the relative standard error by the survey
estimate and dividing by 100. For example, if average total cash receipts are estimated to be
$100,000, with a relative standard error of 6 per cent, the standard error for this estimate is
$6,000.
There is roughly a two-in-three chance that the ‘census value’ (the value that would have been
obtained if all boats in the target population had been surveyed) is within one standard error of
the survey estimate. There is roughly a 19-in-20 chance that the census value is within two
standard errors of the survey estimates. Thus, in this example, there is approximately a two-inthree chance that the census value is between $94,000 and $106,000, and approximately a
19-in-20 chance that the census value is between $88,000 and $112,000.

Comparing estimates
When comparing estimates across groups or years, it is important to recognise that the
differences are also subject to sampling error. As a basic principle, a conservative estimate of the
standard error of the difference can be constructed by adding the squares of the estimated
standard errors of the component estimates and then taking the square root of the result.
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For example, suppose the estimates of total cash receipts were $100,000 in one year and
$125,000 in the previous year—a difference of $25,000—and the relative standard error is
given as 6 per cent for each estimate. The standard error of the difference can be estimated as:

The relative standard error of the difference is:

The population of a fishery may change from one year to the next. If these population changes
are substantial, differences in estimates may be caused more by the changes in population than
by changes in the variables themselves.

Non-sampling errors
The values obtained in a survey may be affected by errors other than those directly related to
the sampling procedure. For example, obtaining information from certain respondents may not
be possible, respondents may provide inaccurate information or respondents may differ from
non-respondents for a particular variable being surveyed.
In conducting surveys, ABARES draws on a depth of experience. Survey staff are generally
experienced and undergo rigorous pre-survey training, aimed at minimising non-sampling
errors. However, when drawing inferences from estimates derived from sample surveys, users
should remember that both sampling and non-sampling errors occur.

41

Australian fisheries economic indicators report 2017: Southern and Eastern Scalefish and Shark Fishery

Appendix C: Non–survey based
estimation of net economic returns
ABARES has developed a non–survey based method of estimating net economic returns for
financial years where survey data are not yet available. It allows more timely estimation and
reporting of net economic return estimates that can better inform industry and government
decision-making. This method is intended to complement collection of data and publication of
results normally undertaken through the fisheries surveys.

Method
The method used to calculate non–survey based estimates of net economic returns for a nonsurvey year (a year for which no survey data are available) utilises regression estimates for the
major components of net economic return. Regression approaches use the most relevant
variables for each fishery, given the unique fishing methods and other characteristics. In all
cases, each component is estimated based on an assumed sample of the population and a set of
corresponding assumed weights. This assumed sample represents those boats that are expected
to be sampled for 2015–16 in the next survey.

Reliability of estimates
Estimates from the regression analysis are subject to uncertainties. First, relationships
estimated between surveyed values of receipts and costs and other more readily available data
relies on the historical sample of boats surveyed. Therefore, if boats are consistently not
included in a sample, they may be under-represented in the estimates.
Uncertainty also surrounds the validity of historical relationships to hold in the most recent
year. Operating conditions in the fishery may change, resulting in changes in receipts and costs
not foreseeable using this method.
Estimates should be used as an indication of the likely direction and magnitude of changes in net
economic return. For each receipt and cost category, the coefficient of determination (R2) gives
an indication of the extent to which the explanatory variables can explain variation in the
dependent variable. Lower coefficients of determination suggest a greater level of uncertainty
surrounding the estimates.

Cash receipts
Cash receipts is the primary component of net economic return calculations because all other costs are deducted from cash
costs are deducted from cash receipts. Cash receipts represents income from fishing operations in the surveyed fishery.
in the surveyed fishery. Therefore, for non-survey years, real GVP is a good indicator for cash receipts as it bears close
receipts as it bears close relationship with fishing income. Preliminary estimates of real GVP were made using average price
were made using average price data and catch data. Another key factor that can also influence cash receipts is days fished
cash receipts is days fished for the forecast year, which is provided by AFMA in their fishery logbooks. More specifically,
logbooks. More specifically, preliminary estimates of cash receipts for the CTS and GHTS were based on these variables (see
based on these variables (see Table 9 and na Not applicable.

Table 10 for full regressions):


preliminary real GVP



days fished
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year factor.

Table 9 Log regression model for average cash receipts, Commonwealth Trawl Sector
Variable

Estimate

Standard error

t-statistic

Pr(>|t|)

Intercept

3.35

0.72

4.64

0.00

Log (real GVP)

0.78

0.05

14.33

0.00

Year dummy
(2015)

0.10

0.08

1.21

0.23

R2

0.74

na

na

na

na Not applicable.

Table 10 Regression model for average cash receipts, Gillnet, Hook and Trap Sector
Variable

Estimate

Standard error

t-statistic

Pr(>|t|)

Intercept

0.79

0.39

2.03

0.05

Real GVP

1.05

0.05

20.55

0.00

–0.24

0.78

–3.03

0.00

0.93

na

na

na

542.9

na

na

na

Days fished
R2
Prob (F-stat)
na Not applicable.

Operating costs
Key drivers of operating costs in any fishery are fuel and labour. Therefore, accurately calculating operating costs for a noncalculating operating costs for a non-survey year requires selecting variables that influence these two components. For
these two components. For labour, share payment systems imply a close relationship between fishery GVP and labour
fishery GVP and labour costs. In contrast, fuel cost is actually collected during the biennial surveys ABARES conducts for the
surveys ABARES conducts for the CTS and the GHTS for sampled vessels, which can then be weighted to generate estimates
weighted to generate estimates for each fishery sector. Hence, preliminary estimates of operating cost were based on (see
operating cost were based on (see Table 11 and na Not applicable.

Table 12 for full regressions):


preliminary real GVP



total catch



real fuel price



days fished*real fuel prices



year factor.
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Table 11 Log regression model for average operating costs, Commonwealth Trawl Sector
Variable

Estimate

Standard error

t-statistic

Pr(>|t|)

Intercept

4.93

0.78

6.34

0.00

Log (real GVP)

0.52

0.08

6.74

0.00

Log (days fished *
real fuel prices)

0.35

0.11

3.37

0.00

Year dummy
(2015)

0.17

0.09

1.96

0.05

R2

0.71

na

na

na

59.09

na

na

na

Prob (F-stat)
na Not applicable.

Table 12 Log regression model for average operating costs, Gillnet, Hook and Trap Sector
Variable

Estimate

Standard error

t-statistic

Pr(>|t|)

Intercept

4.88

0.43

11.47

0.00

Log (total catch)

0.78

0.04

19.40

0.00

Log (Real fuel
price)

1.91

0.82

2.32

0.02

Year dummy
(2014)

–0.44

0.21

–2.14

0.04

0.81

na

na

na

127.6

na

na

na

R2
Prob (F-stat)
na Not applicable.

In addition, both the cash receipts and operating cost regressions were tested for model fit
including residual normality, heteroskedasticity, multicollinearity and autocorrelation.
Therefore, initially a larger set of variables were considered for all regressions but only variables
that were statistically significant or improved model fit were kept in the final regression.

Interest, leasing and management fees
Interest and leasing fees represent a redistribution of profits to investors in the fishery. As such,
they are not costs at the fishery level. They are estimated based on historical ratios and values.
Management fees for the purpose of the estimation are taken from AFMA (recovered and nonrecovered) and include all costs involved with managing the fishery, not just those recovered
from industry. Management fees are also estimated based on historical ratios and values.

Opportunity cost of capital and depreciation
Capital values, the opportunity cost of capital and depreciation expenses were estimated based
on an implied capital rate of 7 per cent and assuming a depreciation rate equal to that in the
most recent survey year and a capital upgrade rate (an assumed capital investment amount).

Management costs
Total management costs (recovered and non-recovered) for 2015–16 and 2016–17 were based
on AFMA’s budgeted estimates.
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Appendix D: Productivity and terms of
trade methodology
Productivity measurement
Productivity is defined as the quantity of output produced with a given quantity of inputs. For
example, a partial measure of productivity for a fishing vessel would be kilos of a particular
species of fish produced per hook used. A more complete measure of productivity is the total
catch per unit of all inputs used. This latter approach is preferred as a measure of productivity,
and is usually referred to as total factor productivity.
Various methods have been developed to quantitatively assess total factor productivity trends
for industries, and individual enterprises within industries (see Coelli et al. 2005 for discussion).
A popular approach to measuring productivity trends uses index number theory. In this report a
Fisher quantity index is used to measure total factor productivity trends for key Commonwealth
fisheries (see Box 2). Fishery-level input, output and total factor productivity indexes were
estimated for each of the Commonwealth fisheries analysed and for each year where data were
available. The Fisher quantity index is well suited to handling the range of inputs and outputs
recorded in ABARES fisheries economic survey data. For example, ABARES fisheries economic
survey data contain many zero entries, which are well handled by the Fisher quantity index
approach.
As with other index number approaches that measure productivity, the Fisher quantity index
enables measurement of productivity trends with multiple inputs and outputs. The prices paid
for inputs and received for outputs are used as weights to derive aggregations of outputs and
inputs, which are expressed in index form. Output and input indexes are estimated using both
Laspeyres and Paasche index approaches. A geometric mean of these indexes is derived to
determine the Fisher output and input indexes. Total factor productivity is measured as the ratio
of the Fisher output and Fisher input indexes.

Terms of trade measurement
ABARES constructs a terms of trade analysis using the same process as is used for TFP, except
constructing Fisher price indexes rather than Fisher quantity indexes. The price index accounts
for the prices of labour and fuel–the major cost components–and the costs of repairing and
maintaining capital.

Data
The data used for this total factor productivity analysis are sourced from the ABARES Australian
Fisheries Surveys dataset. The surveys dataset comprises physical and financial survey data for
a sample of vessels operating in key Commonwealth fisheries. The inputs incorporated in the
input indexes for each fishery are labour, fuel, repairs and capital. The output indexes for each
fishery are described in the results section for each individual fishery. Population estimates are
derived using sample vessel data from this database, and are calculated for each of the fisheries
analysed in this report. A weight is calculated for each boat in the sample, to represent its
importance in the total unobserved population. The weight is generally based on the vessel’s
catch representation. Weighted vessel level information is used to derive fishery level input and
output indexes.
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Box 2 Fisher index
Using price and quantity data for a set of outputs (and separately for inputs), the Laspeyres quantity
index QL0t can be defined as:
L
0t

Q





N

pi 0 qit

i 1
N

 i 1Wi 0
N

pi 0 qi 0

i 1

qit
qi 0

where

Wi 0 



pi 0 qi 0
N

i 1

pi 0 qi 0

is the share of ith item in the total value of outputs or inputs in the base period (denoted by 0). The
Laspeyres index compares a total quantity in time period (t) to a base period.
P

The Paasche index ( Q0 t ) is defined as:
P
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Q
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Wit 



pit qit
N

i 1

pit qit

is the share of ith item in the total value of outputs or inputs in the current period (denoted by t). Like the
Laspeyres index, the Paasche index compares a total quantity in time (t) to a base period (0).
F

The Fisher index ( Q0t ) is the geometric mean of Laspeyres and Paasche indexes, defined as:

Q0Ft  Q0Lt Q0Pt
FI
The TFP index can be calculated as the ratio of the Fisher output (QFO
0t )and input(Q 0t ) indexes:

The terms of trade index is constructed by the same means as a Fisher quantity index, except with every
instance of Q replaced by P, and every instance of P replaced by Q.
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Inputs and outputs
Total inputs consist of items that can be split into four major groups:
Capital—account for all capital items associated with the fishing business. These include the
boat, hull, engine, onboard equipment, vehicles and sheds. The estimate of capital is based on the
depreciated replacement value. For the total factor productivity and terms of trade analysis the
quantity of capital inputs are the number of days fished, while price is user cost of using boat
capital.
Repairs and maintenance—account for costs associated with the repairing and maintaining
boat capital during the financial year. The value of repairs and maintenance is obtained through
fishery surveys. A producer price index for shipbuilding and repair Services is used to estimate
the price of repairs and maintenance.
Fuel costs—include the costs of all fuel, oil and grease. The quantity variable used for all fuel is
the average of fuel use deflated by the fuel price paid.
Labour—includes the number of crew employed in boat-related aspects of the fishing business,
such as crew or onshore administration costs, but does not cover the cost of onshore labour
involved in processing fisheries products. It covers owner/partner, family and unpaid labour.
For the total factor productivity and terms of trade analysis the quantity of labour input is the
number of days fished multiplied by the average number of crew, while price is the opportunity
cost of labour measured by average daily wage.
Outputs are the species caught by vessels in each fishery. For the CTS this includes tiger flathead,
blue grenadier, as well as others. For the GHTS this includes numerous shark species,
particularly gummy shark, among others.
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