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SUMMARY

The purpose of this paper was to update the financial values presented in Driml (1997b), and
also further discuss methods by which resource values for the Great Barrier Reef Marine Park

may be estimated on an ongoing basis. The identification of appropriate models was considered
an essential first step for the effective evaluation of resource management strategies as the type

and format of the data required for estimating resource values depends highly on the evaluation
model.

Our analysis found that the three direct uses of the Great Barrier Reef Marine Park generated
average revenues of about $700 million per annum over the period 1993-94 to 1997-98. We
note that the financial year 1995-96 recorded a significantly higher number of tourists than the
other years under review, which generated a higher than average level of revenue for the Great
Barrier Reef Marine Park.

Great Barrier Reef Marine Park
Gross Financial Value of Direct Uses
($°000) *

1993-94 | 1994-95 | 1995-96 | 1996-97 | 1997-98
Commercial Tourism 411 149 436 513 507 392 430 627 454 836
Commercial Fishing 141722 120 630 149 429 141 458 136 180
Recreational Fishing and Boating 112 038 120 194 117 953 113 258 107 572
Total 664 910 677 337 774 774 685 342 698 588
* = nominal dollars. Source: KPMG Consulting

In preparing the estimates of financial values, KPMG refined the approach adopted by Driml

(1997b), and in this respect, the outcomes of the two studies are not necessarily comparable. We
note that the methodology utilised by KPMG is open to further refinement as secondary data
sources evolve over time.

The estimates of the financial values of the direct uses of the Great Barrier Reef Marine Park do
not include consideration of the flow-on impact, or the effect of linkages of these activities, with

other industries in the state economy. We have extended this direct contribution analysis and
considered the indirect or flow-on effects of those activities, in terms of output and
employment, on the economy of the State of Queensland through the use of input-output
analysis. The following table summarises the initial, flow-on and total impacts for output and
employment associated with the nominated economic activities that utilise the Great Barrier
Reef Marine Park, for the year 1994-95.

Summary of Output Effects GBRMP-based Activities,
Queensland, 1994-95

Output Effects Employment Effects

Activity Initial Flow-on Total Initial Flow-on Total

Output ($m) Impact | Employ. (no.) Impact

($m) ($m) (no.)

Commercial Tourism 436.5 407.9 844 .4 7 421 5467 12 888
Commercial Fishing 120.6 73.3 193.9 1568 1152 21720
Recreational Fishing and Boating 120.2 134.7 254.9 N/A 2 008 2 008
Total 677.3 615.9 1293.2 8 989 8 627 17 616

Source: KPMG Consulting

At the outset of this discussion, it must be acknowledged that decision making with respect to
natural resource management is complex and commonly involves multiple objectives which are
competing and conflicting. As a result, therefore, appropriate tools or techniques to organise
data to assist in decision making will necessarily be limited to those which have the capacity to
facilitate the incorporation of information from a number of disciplines which can identify an
outcome that offers a compromise solution.




Traditional techniques to organise information to evaluate alternative projects or programs to
assist decision making, specifically, Cost Benefit Analysis, require the quantification, in dollar
terms, of the full opportunity cost of all of the proposed alternatives to doing nothing. A number
of possible problems arise in relation to using Cost Benefit Analysis as the exclusive or main
decision-making tool in natural resource management.

We have suggested that it would be advisable for the Great Barrier Reef Marine Park Authority
to consider the use of complementary decision-making models such as Multiple Objective
Decision Support Systems or Multiple Criteria Analysis which allow the analyst to incorporate
both pecuniary and non-pecuniary values in the decision-making process. Multiple Criteria
Analysis provides a formal process which is sufficiently flexible to facilitate the incorporation
of information from a number of disciplines. It is an appropriate tool to assist decision making
when the problem to be addressed is complex and poorly defined; when there are multiple and
competing objectives; and, in situations where there are multiple stakeholders with conflicting
points of view about the appropriate decision.

It needs to be emphasised that the compilation of an economic data set for use in decision
making requires the same long-term investment in appropriate research as is the case for
scientific data. To this end the Marine Park Authority needs to give serious consideration to
both ad hoc data collection exercises, possibly on a consultancy arrangement as is the existing
practice, and to long-term research projects in collaboration with appropriate research
institutions, for instance, under ARC SPIRT* grants with Universities.

* Australian Research Council Strategic Partnerships with Industry — Research and Training Scheme



1 INTRODUCTION
1.1 Background and Purpose

The Great Barrier Reef Marine Park Authority (GBRMPA) has published various research
papers estimating the financial values of activities which directly utilise the Great Barrier Reef
Marine Park (GBRMP), including commercial tourism, commercial fishing, recreational fishing
and recreational boating. The most recent analysis, Dollar Values and Trends of Major Direct
Uses of the Great Barrier Reef Marine Park (Driml 1997b), estimates gross financial values of
these major direct uses over the financial years 1991-92 and 1995-96. Driml, Hundloe and
Blamey (1997) explored the broader issues of economics associated with the GBRMP,
discussing methodologies to ascertain economic resource values, and how ecological economics
could be applied to the management of the GBRMP. Further, in Protection for Profit (Driml
1994a), research was also presented on resource values associated with the GBRMP that are not
measured in dollar terms, but should be considered in order to effectively manage the Marine
Park.

The purpose of this paper is to update the financial values presented in Driml (1997b), and also
further discuss methods by which resource values for the Marine Park may be estimated on an
ongoing basis. This is to allow for the identification of appropriate models for the effective
evaluation of resource management strategies.

Specifically, the terms of reference of this assignment were to:

e report on the trends in gross financial values of the direct uses of the Great Barrier Reef
World Heritage Area;

e review methodologies for reporting on the economic values of the Great Barrier Reef World
Heritage Area and make recommendations for reporting those values;

e calculate gross financial values for commercial tourism for as many years as is possible
since 1997-98 and provide information on visitor numbers and Reef use;

e provide information on sources for indicators of Reef uses and gross financial values for
commercial fishing and recreational fishing and boating in the Great Barrier Reef Marine
Park and World Heritage Area; and

e recommend appropriate economic and financial reporting cycles specific to the Authority’s
requirements.

1.2 Scope of Works Completed

KPMG, Dr Richard Brown and Dr Jackie Robinson were engaged by GBRMPA to complete
this assignment, essentially updating the earlier Driml reports with respect to financial use

values and also to provide details as to methodologies for reporting on economic values of the
Marine Park.

We note that the scope of the study was limited to desk research only, with no primary research
incorporated within the scope of works. Further, the authors prepared this study in the context of
attending one briefing session with various GBRMPA representatives.

In completing the update of financial use values, KPMG completed the following tasks:

e review secondary data sources on tourism activity and prepare current estimates of financial
use values for tourism activity;

e analyse Queensland Fisheries Management Authority data on the volume and gross wharf
value of fish landed in ports within the Marine Park;

e review current literature on the value of recreational fishing and boating, extrapolate
historical values into the future and compare the results; and

e summarise financial values from tourism activity, commercial fishing and recreational
fishing and boating in the Marine Park.



In preparing the estimates of financial values, KPMG refined the approach adopted by Driml
(1997b), and in this respect, the outcomes of the two studies are not necessarily comparable. We
note that the methodology utilised by KPMG is open to further refinement as secondary data
sources evolve over time.

In preparing a methodology for estimating economic values associated with the GBRMP, Dr

Richard Brown and Dr Jackie Robinson completed the following tasks:

e determine flow-on impacts of the financial values through use of input-output analysis;

e discuss various economic decision-making models to assist GBRMPA, including detailing
primary and secondary data requirements; and

e detail methodologies associated with Multiple Criteria Analysis (MCA), including
presenting steps associated with its process.

In conclusion, we have summarised the financial values associated with the Marine Park and
identified a methodology by which economic values associated with the Marine Park may be
determined.

1.3  Warranties and Disclaimer

The statements and opintons in this report are given in good faith but, in the preparation of this
report, KPMG Consulting has relied upon information provided by officers of the Great Barrier
Reef Marine Park Authority.

This report has been prepared for the Great Barrier Reef Marine Park Authority and accordingly
no warranty is given to third parties who may seek to utilise the information contained in this
report.

The findings of this report are based on the sources indicated. Neither the whole or any part of
this report nor any reference thereto may be included in or with or attached to any document,
circular, resolution, letter or statement other than mentioned previously without our prior
written consent in the form and context in which it appears.



2 FINANCIAL VALUES

This chapter of the report presents information on the direct, measurable income that is derived
through utilising the GBRMP. The main uses of the GBRMP include:

e commercial tourism;

e commercial fishing; and

e private recreational fishing and boating.

It is noted that the estimates of the gross financial values of the direct uses of the GBRPM are
not an estimate of the values of the existence of the protected area. Even in the absence of such
a declared heritage area or marine park, the area would still be used for tourism, commercial and
recreational fishing and boating but the financial values generated might be lower due to the
greater degradation of the resource. In brief, it cannot be assumed that all estimates in terms of
tourism, fishing etc. are attributable to the existence of the GBRMP itself or to the activities of
GBRMPA in regulating its use.

The following sections present the most up-to-date information on the financial benefits gained
through utilising the GBRMP in each of these major use groups.

2.1 Commercial Tourism

Commercial tourism in the GBRMP has been defined as including tourism on vessels and stays
on island resorts, but excludes expenditure on air transport by tourists travelling to the region.
The rationale for excluding this expenditure element relates to difficulties in attributing the
proportion of total aircraft expenditure relating to activities within the GBRMP, as opposed to
activities outside the Marine Park.

The financial value of commercial tourism in the GBRMP comprises expenditure on:
e trips on vessels in the GBRMP;

e accommodation on the mainland associated with the trip to the GBRMP; and

e holidays on island resorts (excluding on reef trips).

2.1.1 Passenger Expenditure on Commercial Tourism Vessels
The Great Barrier Reef Marine Park Authority collects information on the number of passenger
days spent on commercial tourism vessels through administration procedures associated with

the Environmental Management Charge (EMC).

In Driml (1997b), the value of passenger days spent on commercial tourism vessels was
estimated by the following relationship:

Vv ZE(PDPVE ><FPw)

where:

V., = Value of passenger days spent on commercial tourism vessels in the GBRMP;
PD,, = Passenger days by type of commercial tourism vessel; and

F,, = Fares per trip per passenger day by commercial tourism vessel.

Passenger days by commercial tourism vessel was supplied through data analysis completed by
GBRMPA, while fares per trip per passenger day were estimated through a prices survey
conducted as part of the Driml (1997b) report.

Discussions with GBRMPA reveal that the data analysis completed for the Driml (1997b) report

has not been updated, nor could it be updated in the time required to complete this analysis.
Given this, we have assumed the same relative allocations over the analysis period in terms of
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trip types, region and fares per passenger day (adjusting for inflation) as used in the Driml
(1997b) report. These assumptions are detailed in the following table.

Table 2.1 Great Barrier Reef Marine Park key assumptions

Trip type and region % of passenger days Fares per passenger day $
1995-96

Bareboat Whitsundays 29 90.00
Weekly cruise 1.0 220.00
Weekly fishing 0.1 100.00
Twice weekly 2.1 200.00
Daily dive 4.8 120.00
Daily cruise 43 70.00
Capricorn 100+ pax day trips 1.7 120.00
Mackay/Whitsundays 100+ pax day trips 8.5 120.00
Townsville 100+ pax day trips 3.7 120.00
Cairns 100+ pax day trips 354 120.00
Cruise ship 0.1 320.00
Unknown 35.5 70.00
Source: Driml 1997b

Table 2.2 summarises passenger trips by type over the period 1993-94 to 1997-98.

Table 2.2 Great Barrier Reef Marine Park number of passenger days by trip type

Trip type and region 1993-94 1994-95 1995-96 1996-97 1997-98
Bareboat Whitsundays 45 141 42 676 48 692 44 384 43 022
Weekly cruise 15 254 14 421 16 454 14 998 14 538
Weekly fishing 994 939 1072 977 947
Twice weekly 33410 31586 36 038 32 850 31842
Daily dive 75 430 71311 81363 74 165 71 889
Daily cruise 66 901 63 247 72 163 65779 63 760
Capricorn 100+ pax day trips 26 259 24 825 28 324 25 818 25026
Mackay/Whitsundays 100+ pax 133 122 125 851 143 592 130 889 126 872
day trips

Townsville 100+ pax day trips 57771 54 616 62314 56 802 55 058
Cairns 100+ pax day trips 555 526 525 187 599 219 546 208 529 445
Cruise ship 1919 1814 2070 1887 1829
Unknown 556 425 526 037 600 189 547 092 530 301
Total® 1568151 | 1482510 | 1691490 | 1541850 | 1494529
(a) Equal to EMC passenger day data. Source: KPMG Consulting, GBRMPA

Based on the assumptions and passenger trip numbers detailed above, we have estimated the
gross value of passenger days on commercial tourism vessels in the Great Barrier Reef Marine
Park as shown in table 2.3.

Table 2.3 Great Barrier Reef Marine Park gross value of passenger expenditure on commercial
tourism vessels*

1993-94 1994-95 1995-96 1996-97 1997-98

Total $148 785000 | $145874000 | $172821000 | $160046000 | $155903 000

* = nominal dollars. Source: KPMG Consulting, GBRMPA

2.1.2 Accommodation Expenditure—Mainland Accommodation

Tourism expenditure on accommodation associated with the GBRMP may be categorised as
either being mainland accommodation or reef/island accommodation.



Driml (1997b) assumes that persons who utilise commercial tourism vessels within the GBRMP
stay in mainland accommodation for two nights either prior to, and/or, upon completion of, their
Marine Park trip.

While information on passenger days is captured within the Environmental Management
Charge, that data set does not detail the actual number of passengers travelling on commercial
tourism vessels. That is, passengers may be travelling on board a vessel for more than one day,
such as a weekly bareboat passenger, weekly cruise passenger or a weekly fishing trip
passenger. Therefore, passenger day data needs to be adjusted to take into consideration trip

duration.

Trip duration by type of trip has been estimated by GBRMPA, and is presented in table 2.4.

Table 2.4 Great Barrier Reef Marine Park average trip duration by trip type

Trip type and region Trip duration (days)
Bareboat Whitsundays

Weekly cruise

Weekly fishing

Twice weekly

Daily dive

Daily cruise

Capricorn 100+ pax day trips
Mackay/Whitsundays 100+ pax day trips
Townsville 100+ pax day trips

Cairns 100+ pax day trips

Cruise ship

Unknown

Source: Driml 1997b

NS R R e LB ¥ B S |

Total passenger numbers who potentially utilise commercial accommodation on the mainland
can then be derived through the following simple formula:

PDPVi
PN ZE(E"")
PVi

where:

PN,, = Total passenger numbers utilising commercial tourism vessels in the GBRMP;
PD,, = Passenger days by type of commercial tourism vessel; and

TD,,, = Trip duration by commercial tourism vessel.

Table 2.5 presents number of passengers by trip type for the period 1993-94 to 1997-98.

In determining the mainland accommodation expenditure associated with these passengers, the
following adjustments need to be taken into consideration to avoid over-estimation:

e daytrippers;

e visitors staying with friends and relatives; and

e visitors sharing commercial accommodation.

Research conducted by the Queensland Tourist and Travel Corporation (QTTC) in the early
1990s provides insight into the size of the daytripper market and the number of visitors staying
with friends and relatives in the Mackay, Northern and Far North statistical divisions.

In 1990, approximately 5%, 8% and 10% of daytrippers in the Mackay, Northern and Far North

statistical divisions respectively visited either the GBRMP or Whitsunday islands, totalling
some 446 700 visitors. Also, the number of visitors staying with friends and relatives in the
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Mackay, Northern and Far North statistical divisions during 1990 was approximately 876 300.

Table 2.5 Great Barrier Reef Marine Park average number of passengers by trip type

Trip type and region 1993-94 1994-95 1995-96 1996-97 1997-98
Bareboat Whitsundays 6 449 6 097 6956 6 341 6 146
Weekly cruise 3814 3 605 4114 3750 3635
Weekly fishing 199 188 214 195 189
Twice weekly 11137 10529 12013 10950 10614
Daily dive 75 430 71311 81 363 74 165 71 889
Daily cruise 66 901 63 247 72 163 65779 63 760
Capricorn 100+ pax day trips 26 259 24 825 28 324 25818 25 026
Mackay/Whitsundays 100+ pax

day trips 133 122 125 851 143 592 130 889 126 872
Townsville 100+ pax day trips 57771 54616 62314 56 802 55058
Cairns 100+ pax day trips 555526 525187 599 219 546 208 529 445
Cruise ship 640 605 690 629 610
Unknown 278212 263 018 300 094 273 546 265 151
Total 1215458 | 1149078 | 1311056 | 1195072 | 1158394

Source: KPMG Consulting, GBRMPA

The QTTC Queensland Visitor Survey (QVS) identifies the total number of visitors staying in
commercial accommodation within the Fitzroy, Mackay, Northern and Far North statistical
divisions in 1990 as 2 542 200 persons. Given daytrippers, visitors staying with friends and

relatives’ and visitors staying in commercial accommodation are mutually exclusive groups, we

are able to estimate the relative size of each market segment.

Table 2.6 Great Barrier Reef Marine Park total visitors by market segment, 1990, Fitzroy,
Mackay, Northern and Far North statistical divisions

Market segment Visitor numbers Market share
Visitors staying in commercial accommodation 2 542200 65.8%
Visitors staying with friends and relatives 876 300 22.7%
Daytrippers 446 700 11.5%
Total 3 865 200 100.0%
Source: QTTC, KPMG Consulting

This analysis suggests that of the total passengers utilising commercial vessels within the
GBRMP, approximately 66% are likely to stay in commercial mainland accommodation pre
and/or post their Reef trip.

Further, it is likely that these passengers will share commercial accommodation. The QVS also
presents details on the size of groups travelling together, as detailed in table 2.7. For the
purposes of this analysis we have assumed that group size also represents the average number of
persons sharing a room within commercial accommodation.

Table 2.7 Average group size staying in commercial accommodation

1990-91 | 1991-92 | 1992-93 | 1993-94 | 1994-95 | 1995-96 | 1996-97 | 1997-98

Fitzroy 2.10 2.00 2.00 1.98 223 2.01 1.99 2.04
Mackay 2.10 2.20 2.00 2.00 1.80 1.79 1.95 1.98
Northern 2.10 1.90 1.90 2.24 2.00 1.98 2.10 2.03
Far North 2.10 2.10 1.90 2.00 2.12 2.09 2.13 2.06
Average 2.16 2.06 1.92 2.08 2.07 2.10 2.09 2.07
Note: 1997-98 equals average group size for each statistical division over the period 1990 to 1997.
Source: QTTC

In order to estimate the number of room nights sold in commercial mainland accommodation

the following equation needs to be applied:




where:
RNS =
PN,

PCA,

GSCA,

Table 2.8 presents estimates of room nights sold in commercial mainland accommodation

RNS:E(

PN, x PCA,
GSCA,

Total rooms night sold of commercial mainland accommodation;

Passenger numbers utilising commercial tourism vessels in period i;

= Percentage of passengers staying in commercial mainland accommodation in
period i; and

Average group size staying in commercial mainland accommodation in period

1.

directly relating to passengers of commercial vessels within the GBRMP.

Table 2.8 Great Barrier Reef Marine Park number of room nights sold to passengers by trip

type

Trip type and region 1993-94 1994-95 1995-96 1996-97 1997-98
Bareboat Whitsundays 2121 2228 2 556 2139 2045
Weekly cruise 2411 2295 2577 2362 2312
Weekly fishing 63 60 67 62 60
Twice weekly 7040 6701 7525 6 897 6751
Daily dive 47 685 45 386 50965 46716 45728
Daily cruise 42 293 40 254 45202 41434 40 557
Capricorn 100+ pax day trips 17 445 14 644 18 536 17 066 16 103
Mackay/Whitsundays 100+ pax 87 556 91971 105 522 88 295 84 410
day trips

Townsville 100+ pax day trips 33926 35921 41 399 35580 35 652
Cairns 100+ pax day trips 365 377 325 871 377 144 337323 337613
Cruise ship 210 188 217 194 194
Unknown 175 879 167 400 187 978 172 305 168 660
Total 782 006 732918 839 689 750374 740 086
Source: KPMG Consulting, GBRMPA

As noted in Driml (1997b), it is possible to broadly identify the statistical division from which
some trip types depart, and then associate specific accommodation expenditure on a per night
basis in order to estimate the gross value of mainland accommodation per statistical division.

Where it is not possible to identify statistical division, average accommodation expenditure is
utilised to estimate gross value of mainland accommodation.

Table 2.9 presents average mainland accommodation expenditure per room per visitor night by
statistical division for the period 1990-91 to 1997-98.

Table 2.9 Average mainland accommodation expenditure per room per visitor night by
statistical division 1990-91 to 1997-98*

1990-91 | 1991-92 | 1992-93 | 1993-94 | 1994-95 | 1995-96 | 1996-97 | 1997-98
$ $ $ $ $ $ $ $
Fitzroy 57.71 52.14 58.14 68.41 71.87 68.18 67.18 69.36
Mackay 87.17 84.48 79.76 106.98 99.22 92.09 90.58 92.44
Northern 41.10 |- 38.38 41.53 65.21 55.80 63.76 62.81 61.06
Far North 72.01 79.38 78.60 90.12 117.17 124.48 104.63 101.83
Average 66.34 63.07 63.45 84.38 88.11 112.52 103.21 102.71

* = nominal dollars. Note: 1997-98 equals 199697 expenditure adjusted for inflation.
Source: QTTC, KPMG Consulting

Applying these estimates of mainland accommodation expenditure to the number of room

nights sold generates a total gross value of mainland accommodation expenditure associated
with passengers of commercial tourism vessels of the GBRMP.
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Table 2.10 Great Barrier Reef Marine Park mainland accommodation expenditure by trip type

($°000)*
Trip type and region 1993-94 1994-95 1995-96 1996-97 1997-98
$ $ $ $ $
Bareboat Whitsundays 226.9 221.0 235.4 193.7 189.0
Weekly cruise 203.4 202.2 289.9 243.8 237.4
Weekly fishing 53 53 7.6 6.4 6.2
Twice weekly 594.1 590.4 846.7 711.8 693.4
Daily dive 4023.7 3998.9 5734.8 48214 4 696.6
Daily cruise 3568.8 3546.7 5086.3 4276.2 41655
Capricorn 100+ pax day trips 11934 1052.5 1263.8 1 146.6 11169

Mackay/Whitsundays 100+ pax 9 366.7 9125.0 9717.6 79979 7 802.5
day trips
Townsville 100+ pax day trips 22122 2004.4 26394 2234.8 2171.0

Cairns 100+ pax day trips 329278 38 183.1 46 947.0 352927 34 379.1
Cruise ship 19.0 22.0 27.0 20.3 19.8
Unknown 14 840.9 14 749.2 211519 17 782.8 17 322.5
Total 69 182.2 73 700.7 93 9474 74 728.3 72 805.9

* = nominal dollars. Source: KPMG Consulting

2.1.3 Tourist Expenditure at Great Barrier Reef Resorts

Information on the number of visitors, visitor nights and expenditure on accommodation within
Great Barrier Reef Marine Park resorts is captured within the Australian Bureau of Statistics
(ABS) Survey of Tourist Accommodation. The QVS also provides details of visitors, visitor
nights and total visitor expenditures within the Great Barrier Reef tourist area.

As noted above, both the ABS Survey of Tourist Accommodation and QVS provide data on the
number of visitors staying in accommodation within the GBRMP. However, the ABS data is
generally considered to be more timely and accurate, although not as detailed as the QVS in
terms of information on type of expenditure. That is, the QVS provides a breakdown of visitor
expenditures by the following categories:

food and beverage expenditure;

pleasure shopping;

gambling;

entertainment, admission fees, equipment hire;

transport fares;

vehicle expenses;

other incidentals; and

accommodation.

In Drim] (1997b), tourist expenditure at Great Barrier Reef resorts was estimated through
utilising ‘visitor night’ data sourced from the ABS Survey of Tourist Accommodation and
expenditure data on a visitor night basis sourced from the QVS. Average expenditure data was
also adjusted to exclude expenditure on transport and fares so as to avoid double counting of
expenditure on reef trips.

Table 2.11 presents data on room nights, guest nights and guest arrivals from the ABS Survey
of Tourist Accommodation for the period 1990-91 to 1997-98.
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Table 2.11 ABS survey of tourist accommodation room nights, guest nights and guest arrivals
1990-91 to 1997-98

1990-91 | 1991-92 | 1992-93 | 1993-94 | 1994-95 | 1995-96 | 1996-97 | 1997-98
iiz(::; 304906 | 421461 | 470310 | 568658 620 103 67954 | 469055 577 441
S;;;St; 763752 | 852958 | 961234 | 1190310 | 1353920 | 1238282 | 1184260 | 1267 266
a(t}rlrlievsztls 162233 | 221479 | 291571 329772 | 345584 | 232906 284 766 330 850

Source: ABS, KPMG Consulting

Table 2.12 outlines expenditure patterns since 1993-94 in the Great Barrier Reef Tourism Area.

Table 2.12 Great Barrier Reef tourist area expenditure by type per visitor night*

1993-94 | 1994-95 1995-96 1996-97 1997-98
$ $ $ $ $
Food and Beverage 39.40 40.34 47.60 38.40 43.32
Pleasure Shopping 15.04 14.38 17.56 16.34 16.53
Gambling 0.77 - 042 1.25 0.84
Entertainment 12.29 6.89 17.39 15.39 13.51
Transport Fares 14.30 11.84 18.19 15.97 15.72
Vehicle Expenses 3.66 2.36 6.53 2.89 4.02
Other Incidentals 4.14 3.33 5.59 4.40 4.55
Accommodation 87.00 92.93 99.23 86.71 95.66
Total Expenditure 176.60 172.07 212.51 181.35 194.16
Total Expenditure less Transport 162.30 160.23 194.32 165.38 178.44

* = nominal dollars. Source: QVS
Note: 1997-98 expenditure estimates based on average over period 1994 to 1996.

Applying these estimates of adjusted total expenditure, we are able to calculate the gross value
of island resort based tourism expenditure. These estimates are presented in table 2.13.

Table 2.13 Great Barrier Reef Marine Park gross value of island resort based tourism

expenditure*
1993-94 1994-95 1995-96 1996-97 1997-98
Total $193 182000 | $216939000 | $240623 000 | $195853000 | $226 127 000

* = nominal dollars. Source: KPMG Consulting, GBRMPA

2.1.4 Summary

Table 2.14 summaries the gross value of commercial tourism activities within the Great Barrier

Reef Marine Park and surrounding environs attributable to Marine Park tourists.

Table 2.14 Great Barrier Reef Marine Park gross value of tourism expenditure ($’000)*

1993-94 | 1994-95 | 1995-96 | 1996-97 | 1997-98
$ $ $ $ $
Tourism Vessel Passengers 148 785 145 874 172 821 160 046 155903
Mainland Accommodation 69 182 73 701 93 947 74728 72 806
Island Resorts 193 182 216 939 240 623 195 853 226 127
Total 411 149 436 513 507 392 430 627 454 836

* = nominal dollars. Source: KPMG Consulting, GBRMPA
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2.2 Commercial Fishing

Information on the size and value of commercial fishing operations in the Great Barrier Reef
region is recorded by Queensland Fisheries Management Authority (QFMA) and analysed by

the Fisheries Branch of the Queensland Department of Primary Industries (DPI).

The GBRMP area utilised for commercial fishing as described in this report is the region from
10°41" south to 24°30' south—the northern and southern boundaries of the Park.

Tables 2.15 and 2.16 present information on the size of the commercial fishing catch (in tonnes)
and its estimated gross ‘wharf’ value by fish species.

Table 2.15 Size of commercial fishing catch in the Great Barrier Reef Marine Park (tonnes)

Species name 1991 1992 1993 1994 1995 1996 1997
Barramundi 208 133 167 140 135 128 152
Coral Trout 1417 1469 1274 1163 1372 1647 1352
Crab 579 827 1336 2 002 1512 1 869 1958
Lobsters 388 518 642 584 732 631 692
Mackerel—Grey 66 74 56 52 46 60 124
Mackerel—Spanish 465 415 442 449 344 454 655
Mullet 132 111 100 151 226 186 128
Other 831 758 905 880 1014 1235 1720
Prawn 5134 4 070 5107 4560 5803 6478 5444
Red Throat Emperor 513 545 544 545 471 572 759
Scallop 724 741 1763 1074 1519 528 797
Shark 143 161 196 219 267 248 309
Snapper 24 13 12 17 39 43" 62
Squid 9 13 21 23 24 23 37
Threadfin—Blue 104 85 92 101 87 79 95
Threadfin—King 80 60 71 63 53 60 62
Whiting 77 99 28 29 21 28 24
Total 10 893 10 093 12755 | 12050 | 13666 | 14268 | 14372

Source: QFMA, DPI

Table 2.16 Gross value of commercial fishing catch in the Great Barrier Reef Marine Park

($°000)*
Species name 1991 1992 1993 1994 1995 1996 1997
$ $ $ $ $ $ $

Barramundi 1454 930 1168 978 942 893 1065
Coral Trout 14 170 14 694 12 740 11628 13721 16473 13518
Crab 4040 5062 7017 9347 7 801 8 847 9435
Lobsters 4 661 6218 7712 7022 8 884 7574 8 305
Mackerel—Grey 393 442 339 313 274 - 358 744
Mackerel—Spanish 31253 2908 3094 3142 2 408 3176 4 588
Mullet 398 335 300 455 679 559 384
Other 4 094 3417 3521 3289 3982 5166 7192
Prawn 62 840 51071 65 803 58 067 75 419 82 542 68 071
Red Throat Emperor 2564 2726 2719 2724 2357 2861 3796
Scallop 14 482 14 784 35169 21334 301283 10 397 15818
Shark 858 966 1176 1314 1 604 1490 1853
Snapper 189 104 100 134 311 344 498
Squid 44 67 104 113 119 113 186
Threadfin—Blue 416 340 367 403 350 314 382
Threadfin—King 320 239 283 254 213 239 248
Whiting 309 397 111 116 83 112 97
Total 114486 | 104700 | 141722 | 120630 | 149429 | 141458 | 136180

* = nominal dollars. Source: QFMA, DPI
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The above analysis provides an indication of the relative importance of each species to
commercial fishing within the Great Barrier Reef region. As shown in figure 2.1, prawns
represent the most significant species in terms of both catch (38% of total catch size) and value
(50% of total value) in the region.

Great Barrier Reef Region Commercial Fishing

Size and Value of Selected Species as % of Total Catch, 1997
60% 60%
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Figure 2.1 Size and value of selected commercial fishing species for the Great Barrier Reef
region, 1997

2.3  Private Recreational Fishing and Boating

Queensland Department of Transport statistics reveal a total of 37 951 recreational motor boats
registered within the areas adjacent to the catchment area.

Research conducted by Blamey and Hundloe (1993) estimated that nearly two-thirds (63%) of
registered private boats within areas adjacent to the GBRMP were used for recreational fishing
within the Marine Park itself. Further, this study also found average expenditure in 1990 on
recreational fishing and boating to be approximately $3700 per vessel, including boat trip costs.

Assuming this per vessel expenditure by other recreational fishing and boating enthusiasts is
consistent over time, adjusted for inflation, it is possible to estimate the value of recreational
fishing and boating expenditure within the GBRMP for the study period.

Table 2.17 Great Barrier Reef Marine Park recreational fishing and boating

1993-94 | 1994-95 | 1995-96 | 1996-97 | 1997-98
No. of boats registered adjacent to
Marine Park 43 458 44 955 42 487 40 155 37951
No. of boats used in Marine Park 27 379 28 322 26 767 25298 23 909
Annual expenditure per boat $4 092 $4 244 $4 407 $4 477 $4 499
Gross Value ($°000)* $112038 | $120194 | $117953 | $113258 | $107572

* = nominal dollars. Source: Blamey and Hundloe, KPMG Consulting

Other published and unpublished research on the value of recreational fishing and boating in the
catchment area vary from the estimate presented above. Details of this other research are
presented below.
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e Anunpublished study by the Queensland Fisheries Management Authority and GBRMPA
has estimated the gross value of recreational fishing and boating to the Queensland
economy, and specifically the gross value of recreational fishing and boating derived from
users of the Marine Park. The study has estimated there are approximately 28 900
recreational fishers utilising the GBRMP annually, generating gross income for the
Queensland economy of between $84 million (cost of fishing approach) and $132 million
(gross expenditure approach) per annum.

e Studies conducted in other Australian states provide an estimate of annual expenditure on
recreational fishing by anglers. Average annual expenditure on recreational fishing by
anglers in South Australia is approximately $750, Victoria $1000 and Western Australia

$650. Assuming recreational anglers in the GBRMP have a similar spending pattern to other

recreational anglers around Australia, it is estimated this group would contribute
approximately $110 million to the Queensland economy.

In summary, various studies over the past few years have attempted to value annual expenditure

by recreational anglers on fishing and boating in the GBRMP. Considering the results of these
studies, it would appear that the gross value of recreational fishing and boating in 1997-98 (as
determined through adjusting the Blamey and Hundloe (1993) methodology) of $108 million

appears appropriate.

2.4 Summary

Table 2.18 presents the gross financial value of the three direct uses of the GBRMP for the

period 1993-94 to 1997-98.

Table 2.18 Great Barrier Reef Marine Park gross financial value of direct uses ($’000)*

1993-94 | 1994-95 | 1995-96 | 1996-97 | 1997-98

$ $ $ $ $
Commercial Tourism 411 149 | 436513 507392 | 430627 | 454836
Commercial Fishing 141722 120 630 149 429 141 458 136 180
Recreational Fishing and Boating 112 038 120 194 117953 113 258 107 572
Total 664 910 | 677337 774774 | 685342 698 588

* = pominal dollars. Source: KPMG Consulting
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3 THE FLOW-ON IMPACT OF GBRMP-BASED ACTIVITIES
3.1 Introduction

The previous section of this report provided estimates of the value of a number of economic
activities that utilise the GBRMP. These are estimates of the direct contribution of activities,
they do not include consideration of the flow-on impact, or the effect of linkages of these
activities, with other industries in the State economy. This section of the report provides an
estimate of the indirect or flow-on effects of those activities, in terms of output and
employment, on the economy of the State of Queensland. Input-output analysis has been used to
estimate a set of multipliers for these activities from which it is possible to estimate the
employment and output effects for any given change in expenditure.

A number of assumptions underlying the input-output impact estimates are emphasised at the
outset.

First, the results from the input-output analysis presented here, measure the estimated impact of
the normal operating and maintenance activities of GBRMP-based activities. They do not
include the impact of expenditure associated with the construction or establishment of new or
additional facilities.

Second, input-output analysis measures the backward linkages in the economy of the activities
of an industry. That is, it measures the flow-on effects associated with the purchases of inputs
into an economic activity, not the forward linkages, or value-added, of industries purchasing the
final output.

Third, input-output analysis does not provide information about the efficiency of an investment
to society as a whole, or about the environmental impacts of investment. It simply provides
estimates of, among others, the output, employment and income effects of the economic
activities of an industry on the economy of a region.

Finally, although input-output analysis presents information about the distribution of, say,
output or employment effects of economic activity on industry sectors in the economy, it does
not provide information about any trade-offs in the region, social or environmental, that may be
associated with the economic activity. More detailed discussion about the input-output
methodology, including the construction of the transaction matrix and the manipulation of the
matrix to measure the impact of economic activity together with the limitations of the results, is
provided in Jensen and West (1986).

Driml (1987) measured the economic impacts of ‘all human activities’ in the GBRMP. The
impact of these activities on the economy of a number of statistical regions adjacent to the
GBRMP, namely, Mackay, Cairns, Townsville and Rockhampton, was measured over a number
of years. For this report, estimates of the impact of activities based on the GBRMP are confined
to three main activities, namely:

e commercial fishing;
e commercial tourism; and
e recreational fishing and boating.

These GBRMP-based activities have been defined, and presented with the data estimating their
value of output, in the previous section. The economic region over which the impact of these
activities has been measured is the State of Queensland.

3.2 Modelling the GBRMP-based Activities in the Input-Output Transaction
Matrix

An existing input-output transaction table for the State of Queensland for 1994-95, developed at
the Department of Economics, The University of Queensland, was adopted for this report. An
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input-output transaction table, or matrix, traces, in monetary terms, the economic transactions,
or inputs and outputs, of all economic activity in an economy over a particular period of time
(usually one year). Because all economic activity is accounted for in an input-output transaction
table, the GBRMP-based activities were already incorporated, in some form, within the 1994
95 transaction table for the Queensland economy. Modelling the activities was an exercise in
determining which sectors, either intermediate or final demand, included the economic
transactions of these activities. In brief, Commercial Fishing and Commercial Tourism were
included in the intermediate sectors and Recreational Fishing and Boating was included as a
part of Household final demand. Commercial Fishing in the GBRMP had been included in the
Forestry and Fishing sector and Commercial Tourism was a part of the Recreation sector. These
activities were disaggregated from the relevant sectors and the industrial significance of each, in
terms of output and employment effects, measured.

Summary tables, presenting estimated multipliers and showing the important flow-on effects, in

terms of output and employment, for each GBRMP-based activity, are provided below. More
detailed information is provided in appendix tables 1-6.

Table 3.1 Summary of output effects GBRMP-based activities, Queensland, 1994-95

Activity Initial | Flow-on Total Main Flow-on Sectors % of
Output ($m) impact Flow-on
($m) ($m)

Commercial 120.6 73.3 193.9 | Trade 29.3

Fishing Finance 16.8
Transport/Communication 8.8
Food Manufacturing 8.3
Community Services 7.2
Other sectors 29.6
TOTAL 100.0

Commercial 436.5 407.9 844.4 | Finance 26.0

Tourism Trade 14.1
Food Manufacturing 11.3
Transport/Communication 8.0
Community Services 6.5
Other sectors 34.1
TOTAL 100.0

Recreational 120.2 134.7 254.9 | Trade 21.8

Fishing and Finance 14.1

Boating Commercial Tourism
(GBRMP) 8.3
Recreation 8.3
Commercial Fishing
(GBRMP) 7.9
Other sectors 39.6
TOTAL 100.0

COMBINED 677.3 615.9 1293.2

GBRMP

IMPACT

Source: KPMG Consulting

For illustrative purposes the output figures for the year 1994-95 as shown in table 2.18 were
used to estimate the sum of the direct and indirect effects on the economy of Queensland for the
year 1994-95. Tables 3.1 and 3.2 reveal the initial or direct effect of GBRMP-based activities
on gross output and employment respectively, however it should be noted that these aggregates
refer to gross output and not value added. The column on the right hand side of each table
identifies which economic sectors experience the strongest flow-on effects.
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Table 3.1 shows that the combined activities of the GBRMP directly contributed $677.3m to the
gross output of the Queensland economy in 1994-95. These activities also generated $615.9m
in flow-on effects to gross output. Commercial fishing is shown to create an additional $73.3m
in flow-on output in the economy. The Trade and Finance sectors source the greatest flow-on
effect from commercial fishing, with 29.3% and 16.8% of the total flow-on effects respectively.
The flow-on effects from Commercial Tourism are shown to create an additional $407.9m in
output in the economy, sourced primarily from the Finance (26%), Trade (14%) and Food
Manufacturing (11%) sectors. The flow-on effects from Recreational Fishing and Boating are

shown to create an additional $134.7m of output, sourced mainly from the Trade and Finance
sectors.

From this input-output analysis, gross output multipliers can be derived and then, on the
assumption that the structure and inter-sectoral linkages in the economy do not change
substantially, they can be used to estimate flow-on effects in subsequent years. The output
multipliers for GBRMP activities are estimated to be 1.6 for Commercial Fishing, 1.9 for
Commercial Tourism and 2.1 for Recreational Fishing and Boating (see appendix tables

1-6). This means that for every additional $ of output from Commercial Fishing activities, an
additional $0.60 in output from flow-on effects in other industries in the Queensland economy
will be created. The same calculations can be made for the other GBRMP-based activities. For
example the value of additional gross output from Commercial Tourism activities in the
GBRMP between 1994-95 and 1998-99 is estimated from table 2.18 to be $18.32m. In 1994—
95 dollars this would be approximately $16.20m. Applying the multiplier of 1.9, this would
equate to an additional $30.78m of direct and flow-on output in the State economy. Structural
change is a relatively slow process, which means that the estimated output multipliers should
provide accurate estimates of industry impact for some years hence.

Table 3.2 Employment effects GBRMP-based activities, Queensland, 1994-95

Activity Initial Flow-on Total Main Flow-on Sectors % of Flow-on
Employment (no.) impact
(no.)

Commercial 1568 1152 2720 | Trade 47.8

Fishing Finance 12.8
Transport/Communication 11.7
Community Services 6.0
Recreation 5.4
Other sectors 163
TOTAL 100.0

Commercial 7421 5467 12 888 | Trade 27.0

Tourism Finance 23.3
Community Services 12.6
Transport/Communication 6.4
Other Agriculture 6.0
Other sectors 24.7
TOTAL 100.0

Recreational N/A 2 008 2008 | Trade 37.5

Fishing and Finance 11.4

Boating Recreation 11.4
Commercial Tourism 9.4
(GBRMP)
Other sectors 30.3
TOTAL 100.0

COMBINED 8 989 8 627 17 616

GBRMP

IMPACT

Source: KPMG Consulting
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Using the same methodology it is also possible to estimate the impacts of GBRMP-based
activities on employment. Table 3.2 reveals the initial or direct effect of GBRMP-based
activities on employment in the economy of Queensland (1994-95) was 8989 persons.
Additional, or flow-on, employment created by these activities is estimated at 8627 persons,
giving a total, combined impact of 17 616 persons.

It should be emphasised that these are not necessarily full-time equivalent positions. Looking at
the activities individually, the direct employment impact of Commercial Fishing in the GBRMP
is estimated to be 1568 persons, and the flow-on effect is 1152 persons, giving a total impact of
2720 persons. Most of the flow-on employment is estimated to be in the Trade and Finance
sectors; 47.8% and 12.8% respectively. Commercial Tourism is shown to provide employment
(direct and flow-on) for 12 888 people. The flow-on employment is estimated to be in the Trade
and Finance sectors; 27.0% and 23.3% respectively. Recreational Fishing and Boating by its
nature does not ‘employ’ people directly. For this reason no figure appears in the first column of
table 3.2. However, the flow-on effects from Recreational Fishing and Boating activities are
shown to create employment for 2008 persons, mainly in the Trade (37.5%), Finance (11.4%)
and Recreation (11.4%) sectors (see appendix table 4 for full details).

The employment multipliers for these activities are estimated to be 1.735 for Commercial
Fishing and 1.737 for Commercial Tourism. No multipliers are calculated for Recreational
Fishing and Boating because there is no initial employment in this activity. This means that for
every additional person directly employed in Commercial Fishing activities, an additional 0.735
of a person will be employed elsewhere in the economy. The same calculations can be made for
Commercial Tourism. The impact of additional output from GBRMP-based activities on
employment in the State economy over the period to 1998-99 could be calculated by using the
estimated multipliers.

It is recommended that the economic impact of GBRMP-based activities is monitored and data
collection undertaken with this in mind. Estimates of the output and employment multipliers
provided here will be appropriate for the medium term, or at least for as long as the economic
structure of the economy, described by the technical coefficients in the input-output transaction
matrix, accurately reflects the economy of the region.

Previous estimates of the output and employment impacts of economic activity in the GBRMP
have been conducted on the individual statistical divisions adjacent to the Park (Driml 1987).

Recommendation

It is recommended that GBRMPA determines the region of significance, that is, the State of
Queensland and/or the regional economies, and that data about the activities in the GBRMP be
collected for that region of significance. If meaningful comparisons are to be made about the
impact of these activities over time, then it is important to establish a consistent approach to
data collection.

More specific recommendations relating to data requirements and data collections are addressed
in section 4.1 of this report.
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4 CHOICE OF ECONOMIC DECISION-MAKING MODEL TO ASSIST
GBRMPA

This section considers the possible future use of data, including scientific, social and economic
for assisting in decision making with respect to the management of the GBRMP. At the outset
of this discussion, it must be acknowledged that decision making with respect to natural
resource management is complex and commonly involves multiple objectives which are
competing and conflicting. As a result, therefore, appropriate tools or techniques to organise
data to assist in decision making will necessarily be limited to those which have the capacity to
facilitate the incorporation of information from a number of disciplines which can identify an
outcome that offers a compromise solution.

To assess GBRMPA'’s economic data requirements and methods of data collection processes as
inputs into its decision-making and management tasks, it is necessary to first identify the types
of economic decision-making models most appropriate to GBRMPA’s needs. In this report we
consider a number of possible decision-making tools of potential use by GBRMPA. The data
requirements to implement these tools are discussed briefly, and the extent to which existing
data sets meet these requirements is assessed. Identifying the most important gaps and priorities
for additional data collection and making specific recommendations for future data collection
depends on which of these tools GBRMPA decides to use, and for what purpose(s).

Although GBRMPA recognises the potential role of economics and economic valuation in its
decision-making and management processes, to date this has not overtly occurred. A paper by
Driml (1994) written for GBRMPA provides a basis for discussion of the role that economics
could play in assisting GBRMPA meet its planning and management objectives. In this paper it
is pointed out that the GBRMP, like other natural resources, offers multiple uses, both direct or
active (e.g. tourism, commercial fishing, recreational fishing and other recreational activities)
and indirect or passive (e.g. scientific, existence, option, and bequest).

GBRMPA currently uses zoning as a primary tool to manage the competing uses for the
GBRMP. Zoning plans are developed in consultation with users and interested members of the
community, and delineate where various types of use can occur. The GBRMP is managed, by
delineating where and/or when different forms of use are permitted. There are four categories of
zone and the delineation of the GBRMP is reviewed every five to 10 years (a map of the
GBRMP is presented on the following page). How GBRMPA could employ economic decision-
making models for this purpose is discussed below.

Management of the natural environment, particularly when this involves areas of natural beauty
and important sources of biodiversity, requires the reconciliation of the exploitation of protected
areas for tourism with the conservation objective. To date, GBRMPA has not operationalised a
formal process or technique to manage decision making with respect to zoning for the GBRMP
which provides a process to solicit input by stakeholders, or which clearly identifies and
measures the possible trade-offs between conflicting uses (Driml 1994a, 1997b).

Tourism, which is allowed in most of the Park in one form or another (except those areas zoned
as preservation zones), subject to various restrictions and permits, has become the most
important commercial use of the GBRMP and continues to grow. This has brought it into
increasing competition with conservation and other commercial and non-commercial uses.

As in any situation where there are competing potential uses of a scarce resource, the issue of
optimal allocation arises. Where markets exist and function effectively this issue can be
resolved through the price mechanism of the free market. In an ideal world the preferences of
the various users would be expressed through their ‘votes’ in the market place and from which a
set of market prices reflecting the appropriate values of alternative uses would arise, thereby
also determining the ‘optimal’ allocation of the GBRMP’s various resources. However, where
there is market failure or where markets do not exist’ there is a need for intervention.
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Map 1. The Great Barrier Reef Marine Park, Australia
To this end economic analysis is required to assist the decision-making authorities in identifying

the most desirable use, or, combination of uses, to which the GBRMP should be put. This
requires economic valuation of alternative uses and some formal system of weighting and
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aggregating the economic gains and losses to the various individuals or ‘stakeholders’ involved,
to enable appropriate comparisons of alternative use allocations to be made. This raises some
important issues: what decision-making models would be best suited to GBRMPA’s
requirements; what data are required to operationalise such models; and, where dollar values are
required, what method(s) of valuation would be most appropriate.

Traditional techniques to organise information to evaluate alternative projects or programs to
assist decision making, specifically, Cost Benefit Analysis (CBA), require the quantification, in
dollar terms, of the full opportunity cost of all of the proposed alternatives to doing nothing. A
number of possible problems arise in relation to using CBA as the exclusive or main decision-
making tool in natural resource management.

First, for only some of the resource’s (the resource being the GBRMP) uses, such as commercial
fishing and tourism, is there a market and hence a value provided by the market. For other uses,
both direct, such as recreational activities, and indirect, such as existence, there is no market or
market value, yet the GBRMP has obvious value to those using it, actively or passively.

Second, even if there were well-functioning markets for each use, the resulting allocation of
resources can only be considered both economically efficient (‘optimal’) and socially desirable
to the extent that we also consider the existing ‘voting power’ of the various stakeholders, as
determined by their relative income levels in the market, as desirable. The relative weights
given by the market mechanisms to the preferences of the various players, both among
contemporaries and between present and future generations, determines the socially optimal
allocation of resources. If, for whatever reason, the distribution of ‘voting power’ (e.g. income)
changes, so too does the market-determined, optimal allocation of resources. It therefore follows
that if a market-determined resource allocation is deemed to be socially optimal, we must also
consider the relative 'voting power' of competing stakeholder groups in the market place as
socially optimal. We refer here to the issue of equiry. In the context of non-renewable resources,
such as the GBRMP, it is necessary to consider the implications for both intra- and inter-
generational equity arising from any changes to the pattern of a resource’s uses when adopting
an economic decision-making model such as CBA.

Third, and related to the preceding point, with or without market prices, there are likely to be
numerous uncertainties, arising from our current lack of knowledge about the possible effects on
resources, such as damage to the coral arising from tourist activities, and the prospects, if any,
for the eventual recovery of a damaged natural resource. Such uncertainties, combined with
possible irreversibilities have profound implications for decision making and the determination
of what constitutes an ‘optimal’ allocation of resources and/or use of a natural resource. A CBA
approach could fail if prices used did not also reflect the hidden benefit that accrues from the
option of postponing the decision to use a resource, and thereby avoiding possible irreversible
damage; at least until a point in time when sufficient information is available to accurately
assess the capacity of the resource to recover from any damage inflicted through its use. In other
words, intervention based on the precautionary principle to decide the extent of, say, tourist
activities on the Reef, could provide a more optimal allocation of resources than one based on
the Total Economic Value within a CBA decision-making framework, as discussed below.

Although considerable research has been directed towards developing consistent techniques to
value non-use attributes of the environment, there is a general lack of confidence in the
outcomes. CBA also assumes that sufficient ecological information is available to make trade-
offs explicit. As Driml (1994) correctly argues, this is clearly not the case. She goes on to-argue
that CBA ‘should be considered mostly for their poten