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Executive Summary

Introduction

This report summarises the results of research into the economic impact of hunting. The study was
commissioned by the Victorian Department of Environment and Primary Industries (DEPI) and
undertaken by RMCG, EconSearch and DBM Consultants.

Hunting expenditure is influenced by hunter effort, which in turn is influenced by seasonal conditions.
The research investigates hunting-related expenditure in 2013, which was an average year in terms of
game species populations and hunter success, and thus is also likely to be an average year for
expenditure.

Through the course of the project, data was also collected on the social impact of hunting. While there
is some analysis in this report, detailed analysis of the social data was not within the scope of this
project and there are opportunities for further analysis at a later date.

Survey method
A survey was used to gather statistically significant information about hunters’ expenditure patterns.

The survey focussed on hunters: those who have a firearms licence for the purpose of “recreation”,
with the primary interest being game hunters, as the expenditure of this group is of interest to
government policy makers. Primary producers and wildlife controllers who are not game hunters or
who hold a firearms licence as part of a business requirement to reduce pest populations were
excluded from the research. This survey covered all hunting in Victoria, regardless of the residency of
the hunter; hunting by Victorians in other states or overseas was not covered.

The game licence database and hunting association memberships were used as sampling frames for
the research. This provided good coverage of the population of game licence holders. Non-game
licence holders were under-represented, but this was acceptable, given that the main focus of the
research was on game hunting.

1,000 responses were gathered for the survey, with surveys conducted online and over the phone.
Invitations to complete the online survey were emailed to game licence holders and association
members.

Email addresses and phone numbers are not available for all game licence holders on the database.
Those licence holders with email addresses and phone numbers are younger than the overall
population. This is a potential source of bias.

Survey design and structure

The design of the survey was informed by interviews with hunting associations, as well as other,
similar expenditure surveys on recreational fishing and tourism.

A list of possible expenditure items related to hunting was created and categorised into on-trip and off-
trip expenditure. For items such as vehicles, boats, clothing etc. that could be used for other purposes,
respondents were asked the proportion of that item used for hunting.

Respondents were asked about the total number of trips in Victoria for the year. The survey also
asked them about their expenditure on one hunting trip. The selection of that trip was guided by two
imperatives: reducing recall bias and ensuring a sufficient number of responses for expenditure
relating to each target animal. Ideally, each respondent would be asked about their most recent trip,
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and this was the case for 55% of respondents. The remainder of respondents were asked about their
most recent trip for a particular animal group, in order to ensure there was sufficient data to estimate
expenditure related to each animal group.

Method used for the economic modelling

The approach used for economic modelling was an extended input-output model known as the RISE
model (Regional Industry Structure and Employment). This method is suitable for estimating the
economic contribution of an activity to a regional economy but, in itself, is not a direct policy or
investment evaluation tool.

In order to prepare the survey data for modelling, the following processes were undertaken:
« data cleaning and adjustment from “purchasers’ prices” to “basic values”

« sorting and attributing expenditure data by animal group and, for each animal group, by on-trip
and off-trip categories

e extrapolating the sample data to the population, by using multiplication factors for the
characteristics: age, animal group, hunting activity level and hunting association membership

« sorting the data spatially, by town, Local Government Area (LGA) and Regional Development
Victoria (RDV) region.

The results were calculated for ABS local government areas, with a composite region created for
Melbourne. Town estimates also were created by allocating economic impact to towns in proportion to
expenditure estimates.

Due to the small number of responses from non-game licence holders (71) in relation to the non-game
licence population (87,000), expenditure data from this population were considered too unreliable to
use as input data for the economic impact model, and these data were not analysed and are not
presented in this report. As such this report presents expenditure data related to game licence holders
only.

Economic impact of hunting in Victoria

The total expenditure for hunting game animals was estimated to be $282 million. When pest hunting
by game licence holders is included the estimate is $417 million. 42% was on off-trip expenditure
items and 58% on on-trip expenditure items. 40% of expenditure occurred in metropolitan local
government areas (LGAs) and 60% in regional Victoria.

Direct Gross State Product (GSP) impact of game hunting by game-licence holders in 2013 (including
game animal groups, deer, duck and quail) was estimated to be $118 million, with flow-on effects of
$177 million, giving a total contribution to gross state product of $295 million. There were an estimated
1,115 jobs (full-time equivalent) generated directly by hunting-related expenditure with a further 1,268
jobs stemming from flow-on employment, giving a total employment impact of 2,382 jobs. When pest
hunting (by game licence holders) is included, that is, to give the economic impact of all hunting by
game licence holders, the direct impact is $177 million, flow-on impact of $262 million, with a total
impact of $439 million.

In terms of direct GSP impact of the different animal groups, pest animal hunting is the most
significant ($59 million), followed by deer ($57 million), duck ($43 million), and quail ($18 million).

With a GSP of $439 million including flow-on effects, the economic impact of hunting activity by game
licence holders was estimated to make up 0.13% of the Victorian economy. Hunting activity is
concentrated in certain areas, with the highest concentration of hunting being Mansfield local

RMCG Consultants for Business, Communities & Environment Page ii



Estimating the economic impact of hunting in Victoria in 2013
Final

government area (LGA) where hunting accounts for 2.5% of the LGA’s economy. Hunting was also
economically significant in Murrindindi and Gannawarra LGAs where it makes up 1.2% and 1.6% of
their economies respectively.

Total hunting-related expenditure in top 20 towns was estimated to be $135 million, which accounts
for 54 per cent of total non-metropolitan game hunting-related expenditure ($250 million).

A large proportion of economic activity occurs in the Melbourne region. Among the Regional
Development Victoria (RDV) regions, the largest impacts were estimated for the Gippsland Region
where hunting expenditure of $76 million generated direct Gross Regional Product (GRP) of $28
million and direct full-time equivalent (FTE) employment of 267.

Comparison with other estimates of hunting expenditure

The estimate of expenditure related to game hunting of $282m is significantly higher than a previous
estimate derived from the 2006/07 mail survey of hunters conducted by DEPI which, when inflated to
2013 dollars and the 2013 population of game licence holders, would be $130 million. The method
used for the respective surveys differs markedly, the main difference being that the 2006/07 survey,
having limited space, asked hunters to estimate their average annual expenditure in one question,
whereas this survey was dedicated to expenditure and was able to separate out the various
components of expenditure into number of trips, expenditure per trip and expenditure categories. This
reduces the possibility of recall bias, and the risk that hunters will omit their expenditure on certain
items. Additionally, the 2006/07 survey was conducted in a year with no duck season, requiring
hunters to recall their duck hunting expenditure from greater than one year previously. There are thus
strong reasons to believe that the 2006/07 survey produced an underestimate of hunter expenditure.

Future data collection

It is recommended that future surveys concentrate on specific animal groups and be conducted soon
after the completion of the hunting season. Collecting game licence holders’ email addresses would
facilitate the collection of data in the future.

This research focuses on game hunters; future research on pest hunting could be undertaken with
access to the firearms licence database.

RMCG Consultants for Business, Communities & Environment Page iii
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Introduction

Key points

This report summarises the results of research into the economic impact of hunting. The
study was commissioned by the Victorian Department of Environment and Primary
Industries (DEPI) and undertaken by RMCG, EconSearch and DBM Consultants.

Hunting expenditure is influenced by hunter effort, which in turn is influenced by seasonal
conditions. The research investigates hunting-related expenditure in 2013, which was an
average year in terms of game species populations and hunter success, and thus is also
likely to be an average year for expenditure.

Through the course of the project, data was also collected on the social impact of hunting.
While there is some analysis in this report, detailed analysis of the social data was not within
the scope of this project and there are opportunities for further analysis at a later date.

This report

Hunting and game management activities generate a diverse range of benefits. Many
countries provide for sustainable and regulated hunting tourism, with associated economic
benefits.

Hunting supports businesses and jobs directly related to the manufacture and sale of
hunting and outdoor products and services. This includes businesses relating to firearms
and ammunition, safety equipment, fuel, accommodation (caravan parks, hotels and motels),
camping and hunting equipment, and cafés and other food businesses. Hunting also
supports a number of specialist businesses including private game bird farms, private
hunting tour operators, and taxidermists.

This report summarises the results of research into the economic impact of hunting in
Victoria. The research provides information about the expenditure patterns of hunting in
Victoria, gathered through a survey of hunters, and the consequent economic impact of that
expenditure, modelled using the Regional Industry Structure & Employment (RISE)
economic model developed by EconSearch.

The study was commissioned by the Victorian Department of Environment and Primary
Industries (DEPI) and undertaken by RMCG, EconSearch and DBM Consultants.

The data set generated by the survey accompanies this report and was provided to DEPI for
use in further analysis and modelling. This report does not give any background on hunting
in Victoria, apart from where this information was used to design the survey. This was not
the intent of the research and it is understood that DEPI already has comprehensive
information of this nature.

Through the course of the project, data was also collected on the social impact of hunting.
While there is some analysis in this report, detailed analysis of the social data was not within
the scope of this project and there are opportunities for further analysis at a later date.

RMCG Consultants for Business, Communities & Environment Page 1
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The 2013 hunting season

It is important to recognise that hunter effort is influenced by environmental conditions.
Where environmental conditions provide good habitat, encourage breeding and provide for
healthy populations of game species, hunters often will exhibit a higher rate of success.
Under such conditions, there is likely to be a higher number of hunters active in the field and
greater economic impacts.

Other natural factors also can aid the success of a hunter and encourage more days in the
field. Deer often move outside their normal range as a result of floods, fires or other natural
events. This may provide hunters with an opportunity for a higher rate of success.

There is often a lag between the impact of environmental conditions and response in hunting
effort.

Duck hunting is particularly sensitive to climatic fluctuations. Since 2000, 11 duck hunting
seasons have been modified with three of these being completely cancelled. This has a
significant impact on duck hunters and their expenditure, especially when consecutive
seasons are cancelled.

2013 saw a return to ‘normal’ conditions after three historically wet years. Game birds
dropped from record numbers down towards long-term median levels. Although the success
of game bird hunters was still good, it was below the levels recorded in the previous years
with fewer hunter days in the field. It could be reasonable to assume that associated
spending was also lower. Generally speaking, game bird hunters spent less time hunting
and took fewer birds when compared with 2011. On the other hand, deer hunting effort was
relatively stable over the period. This is illustrated by Table 1-1.
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Table 1-1: Hunting effort in Victoria 2011 and 2013

2011 2013 Change
Days per hunter
Duck 4.5 3.7 -18%
Quail 14.5 0.8 -94%
Deer 6.8 6.4 -6%
Animals per hunter
Duck 26.0 17.2 -34%
Quail 26.0 6.7 -74%
Deer 2.0 2.1 7%
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Survey method

Key points

A survey was used to gather statistically significant information about hunters’ expenditure
patterns.

The survey focussed on hunters: those who have a firearms licence for the purpose of
“recreation”, with the primary interest being game hunters, as the expenditure of this group is
of interest to government policy makers. Primary producers and wildlife controllers who are
not game hunters or who hold a firearms licence as part of a business requirement to reduce
pest populations were excluded from the research. This survey covered all hunting in
Victoria, regardless of the residency of the hunter; hunting by Victorians in other states or
overseas was not covered.

The game licence database and hunting association memberships were used as sampling
frames for the research. This provided good coverage of the population of game licence
holders. Non-game licence holders were under-represented, but this was acceptable, given
that the main focus of the research was on game hunting.

1,000 responses were gathered for the survey, with surveys conducted online and over the
phone. Invitations to complete the online survey were emailed to game licence holders and
association members.

Email addresses and phone numbers are not available for all game licence holders on the
database. Those licence holders with email addresses and phone numbers are younger
than the overall population. This is a potential source of bias.

Objectives of the survey

A survey was conducted to collect information about hunters’ expenditure patterns. A survey
was used (rather than interviews, for instance) as the intent of the project was to gather
statistically significant information about the expenditure patterns of hunters in Victoria.

The primary objective of the survey was to collect robust information about hunting-related
expenditure that then could be used to model the economic impact of recreational hunting in
Victoria. To that end, the survey focussed on estimating two variables in particular: the total
hunting expenditure in Victoria, and hunting expenditure in regions where hunting is a
common recreational activity. The aim was to collect information of sufficient quality to be
relied upon for policy making.

In addition to those variables, the survey also aimed to gather information about the impact
of shocks to hunting that may affect opportunities to hunting (such as regulatory change, or
climatic variation); the health and well-being benefits of hunting to individuals and
communities; and the demographic profile of hunters.

Scope of this research
Hunters and other firearms licence holders

This research focused on “hunters”; those who have a firearms licence for the purpose of
recreation. The research does not focus on farmers and wildlife controllers who have a

RMCG Consultants for Business, Communities & Environment Page 4
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firearms licence as part of a commercial or business requirement to reduce pest populations.
This section of the report explains the reason for this focus.

The overall intent of the project was to determine the contribution from hunting to the
Victorian economy to inform the government’'s policy and operations. Hunters can be
categorised into two groups:

= those who hunt game animals® and require a game licence (and may also hunt pest
animals)

= those who do not hold a game licence and hunt exclusively non-game, introduced
species, such as rabbits, foxes, pigs and so on.

Hunters create an economic benefit by purchasing hunting equipment and spending money
while hunting in regional Victoria. The economic benefit of hunting is akin to tourism
expenditure. Government can influence the expenditure of hunters through policy, and it is
appropriate that their expenditure be included in the research and to estimate the economic
impact of game hunting.

By contrast, while substantial economic value also may be created through the hunting of
pest species in Victoria, this economic activity has less policy relevance because pest
species are not actively managed for the purpose of hunting.

Other significant groups of firearms licence holders who undertake activities similar to
hunters include:

= primary producers who shoot animals that threaten agricultural production, and

= professional wildlife controllers who are employed by Parks Victoria or local councils to
control species that are environmental pests.

The economic impact of shooting by primary producers and professional wildlife controllers
is of a different nature to that performed by hunters. This economic benefit is more
appropriately expressed as the benefit of feral animal control, being a reduction of crop and
livestock losses to producers, and the environmental benefits of reduced feral animal
populations. Accordingly, these firearms licence holders were deemed to be out of scope for
this research.

2.2.2 Residency of hunter

Victoria is open to hunting by residents of other states and international visitors who hold a
valid Victorian game licence. It is also possible for Victorians to hunt in other states and
countries. The primary aim of this research was to determine the economic impact of hunting
in Victoria, particularly the economic impact in selected regional areas. For this purpose, we
were interested in hunting in Victoria by hunters of any origin; the important factors are the
level and destination of expenditure associated with hunting.

Because the primary focus of the survey was the economic impact of hunting within Victoria,
particularly the geographic distribution of that impact, hunting outside Victoria by Victorians
was out of the scope of the survey. This activity effectively represents an import into the

! Eight species of native duck, one species of native quail, a number of introduced game bird species and six species of introduced deer have
been declared ‘game’ (under the Wildlife Act 1975) and have an open season.
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Victorian economy,2 and may be of policy and regulatory interest to the Victorian
Government, and thus a worthwhile subject for future research.

2.3 Sampling frame

The majority of Victorian hunters have a firearms licence for the declared purpose of
“recreational hunting".3 Despite this, there is no channel to contact firearms licence holders
directly, as the personal details on the firearms licence database are held confidential.
Without being able to use the firearms licence database, it was necessary to look to different
methods to contact respondents. These were provided by DEPI's game licence database
and by hunting associations. Game licence holders agree at the time of purchasing their
licence to being contacted for the purposes of research. During pre-survey interviews with
hunting associations they agreed to facilitate distribution of the survey for the purpose of

this research.

Victoria Police provided summary data of the numbers of firearms licence holders according
to the ‘genuine reason’ provided for owning that firearm. This data show that there are
131,104 firearms licence holders who have indicated “recreational hunting” as their primary
reason to own a firearm. This included anyone who held a firearm and hunted pest animals
or game on private or public land.

There are 44,684 game licence holders in the DEPI game licence database.® The four major
hunting associations collectively have approximately 53,000 members, most of whom are
game hunters.

There was a small population of hunters who were not included in the 131,104 firearms
licence holders — bow and crossbow hunters, who were not required to obtain a firearms
licence. Some bow or crossbow hunters hunt game animals and therefore will have a game
licence.

The relationship between the three populations (i.e., “hunting” firearms licence holders,
hunting association members and game licence holders) is shown in Figure 2-1.

2 Expenditure within Victoria will also have a (smaller) import component.
® Those who hunt with a bow or crossbow do not require a firearms licence.
* As at November 2013.
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Victorian 'hunting' firearm
licence holders (n=131,104)

Gamg licence

Bow hunters
(n=unknown)

Figure 2-1: Sampling frame for the survey

Using the game licence database and hunting association memberships provides good
coverage of the population of game licence holders. Reliance on these databases would
mean limited coverage of hunters who do not have a game licence, and who hunt
exclusively pest animals, but this is not problematic because the focus of the research is
game hunters.

Interstate game hunters were sampled through the game licence database — interstate game
hunters are required to obtain a Victorian game licence — as well as through hunting
associations, which have national membership.

It is theoretically possible that an international hunter may be a member of a hunting
association or have their email address registered on the game licence database and thus
be included in the survey data, but the survey did not pick up any international hunters.
However, the expenditure of international hunters was investigated through semi-structured
interviews with hunting guides. Many international hunters hunt with guides, as guides give
them ready access to hunting grounds that they may not have access to because of a lack
of knowledge or time.

2.4 Number of respondents

The number of respondents was set with the goal of attaining robust data on the economic
impact of hunting in those local government areas (LGAs) where hunting contributes
significantly to the local economy.

Prior to the survey being implemented, it was difficult to know precisely what the target level
of respondents should be, due to uncertainties regarding the geographic spread of trips. It
was estimated that 1,000 responses would generate 800 trips across the 20 LGAs where 80
per cent of hunting occurs®. This would generate an average of 40 trips per LGA, and 10-15
in the least visited LGAs®. A target of 1,000 responses was set prior to survey
implementation.

® Department of Environment and Primary Industries (various years) Telephone survey of Victorian game licence holders (unpublished data)
® DEPI (various years) Telephone survey of Victorian game licence holders (unpublished data)
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2.5 Sampling process

2.5.1  Survey completion method

Online completion was preferred for its efficiency and was used as the primary method for
the survey. The use of paper surveys was ruled out, as it could have delayed the project,
given postage times and the need to separately type-set and print surveys.

Email addresses were available for a subset of the game licence database, and three of the
hunting associations contacted had a readily accessible database of members’ email
addresses (Sporting Shooters Association of Australia, Field and Game Australia and the
Australian Deer Association).

Telephone, or CATI (computer-assisted telephone interviewing) surveys also were used to
contact game licence holders without a recorded email address, and to correct any bias
associated with those members for whom an email address has been recorded.

The response numbers are shown in Table 2-1.

Table 2-1: Survey response numbers

Completion method Respondents Invites’
Game licence holders Online 206 765
Hunting association members | Online 525 3,459°
Game licence holders Telephone 263 532
Total 994 4,756

A total of 44 completed survey responses were not used in the final data set. Seven of these
were removed as they were duplicate responses or had internal inconsistencies in the
responses. An additional 37 responses were not required.

Further investigation into survey data revealed six responses from hunters who live in
Victoria but had not hunted in Victoria in the last 12 months and had hunted elsewhere (i.e.,
interstate). These responses were excluded from further analysis, as hunting outside
Victoria by Victorians is outside of the scope of this study.

2.5.2 Sampling method and bias

Only 2% of game licence holders had an email address recorded in the game licence
database. A potential problem with email notification, therefore, was that it may have been a
unrepresentative selection of game licence holders. Email addresses on the game licence
database were gathered through online contact with game licence holders; when an email
address was supplied as a possible contact method, the address was recorded against that
person’s details on the licence holder database. This does not provide strong grounds for a
conclusion that the population of licence holders with a recorded email address was

’ For the phone survey this figure includes those cases where the respondent was reached (and either accepted the interview or refused,
language barrier, abandoned, appointment), and excludes those where the respondent was unreachable (that is, answering machine, engaged,
no answer). For the online survey, this figure excluded bounced emails. The exact number of bounced invitations from emails sent by hunting
associations is not known thus a 10% bounce rate has been assumed.

® These is uncertainty regarding this figure, and therefore the total invites.
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significantly different to the population without an email address. In terms of their observable
characteristics, the population with email addresses was slightly younger (43 years old) than
those without (45 years old). Any bias created by using email as the contact method was
also reduced by supplementing the online survey with a telephone survey of those without
email addresses, as well as weighting the data, as described in Section 4.4.1.

Telephone numbers were available for 67% (30,087) of licence holders on the database. As
with the email sample there was a difference in average age between the two groups, with
those for whom a telephone number was recorded being younger (43 years old) than those
without (54 years old).

Increasing response rates

Response rates to the survey were maximised through the following devices:

= sending the invitation to complete the survey (for the hunting association member
sample) from a trusted source — in this case hunting associations

= Kkeeping the invitation email short

= sending the email invitations in batches, across different days, during peak email usage
times

= sending reminder emails
= personalising the emails, through the use of a mail merge
= conducting telephone interviews across different days and times

= ensuring the survey was smooth-flowing, and reducing cognitive load, as much as
possible. More salient questions were placed at the start of the survey as the perceived
salience of the survey also assists in maximising response rates. Open-ended questions
were not used.

Excess online responses

The email invitation was designed to minimise responses that exceeded the target of 735
online respondents, by sending the invitation in two batches. The first batch was issued to
estimate response rates, with the number of recipients for the second batch set by that initial
estimate, to achieve the desired number of responses.

This method was preferred over simply closing the survey once the desired number of
responses was received.
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Survey design and structure

Key points

The design of the survey was informed by interviews with hunting associations, as well as
other, similar expenditure surveys on recreational fishing and tourism.

A list of possible expenditure items related to hunting was created and categorised into on-
trip and off-trip expenditure. For items such as vehicles, boats, clothing etc. that could be
used for other purposes, respondents were asked the proportion of that item used for
hunting.

Respondents were asked about the total number of trips in Victoria for the year. The survey
also asked them about their expenditure on one hunting trip. The selection of that trip was
guided by two imperatives: reducing recall bias and ensuring a sufficient number of
responses for expenditure relating to each target animal. Ideally, each respondent would be
asked about their most recent trip, and this was the case for 55% of respondents. The
remainder of respondents were asked about their most recent trip for a particular animal
group, in order to ensure there was sufficient data to estimate expenditure related to each
animal group.

Introduction

Intent of the survey

As with the method used to elicit survey responses, the design of the survey was driven by
the overall intent: to capture information about the overall size and geographic distribution of
the economic impact of hunting in Victoria.

The survey instrument is at Appendix 7.
Pre-survey research

To inform the design of the survey, the research team interviewed representatives from four
hunting associations: Field and Game Australia, Sporting Shooters’ Association Australia,
Australian Deer Association and the Victorian Hound Hunting Association, as well as DEPI
staff. The project team is grateful to those who assisted with the design of the survey. The
survey also drew upon the design of other surveys:

= Recreational fishing survey, conducted by Fisheries Research and Development
Corporation®

= National Visitor Survey, conducted by Tourism Research Australia™®

° Fisheries Research and Development Corporation (2012) Survey of the Social Aspects of Recreational Fishing in South Australia, 2012
1% Tourism Research Australia (2013) National Visitors Survey
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Hunting expenditure

Game hunting methods

The methods and equipment that game hunters use will influence their expenditure. The
majority of duck hunters wade, while others use boats or hunt from the shore or on dry land.
Many duck hunters use gun dogs to locate and retrieve downed birds.

Deer are hunted primarily using two methods: stalking, where the hunter tracks the deer
using signs such as scats, hoof imprints and tree rubs; and hound hunting, specific to
Sambar Deer, where a team of hunters is positioned strategically around an area where
scent-trailing hounds are used to trail and flush deer towards the hunters.

Stubble Quail and introduced game birds are hunted by either ‘walking up’, where hunters
flush quail by walking through areas where they expect to encounter birds, or through the
use of gundogs, to locate and flush birds, and to locate and retrieve downed birds.

Expenditure categories

Hunting expenditure was broadly categorised into two groups: off-trip expenditure (items
purchased prior to going on a hunting trip) and on-trip expenditure (items purchased while
on a hunting trip). This was also consistent with the categorisation of tourism expenditure in
the National Visitor Survey.™

Hunting expenditure can be further categorised into expenditure on items that are used
specifically for hunting, such as firearms, and items that could be used for other activities,
such as vehicles.

This created four categories for expenditure, as shown in Table 3-1.

" http://www.tra.gov.au/aboutus/national-visitor-survey.html
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Table 3-1: Expenditure categorisation
Off-trip expenditure On-trip expenditure
Hunting = Firearms, bows and other firearm * Ammunition
specific equipment = Hunting tours/package tour
expenditure | * Ammunition = Other hunting equipment (e.g. decoys,
= Licenses (game, firearm) clothing)
= Hunting dog expenses (e.g. dog
purchases, training, food, veterinary
expenses, registrations etc.)
= Training to support your hunting
activities (e.g. target practice)
= Hunting club memberships
= Hunting clothing
General = General hunting equipment (incl. knives, | * Fuel
expenditure binoculars and safety equipment) * Vehicle hire
= Vehicles (e.g. purchased to enable * Vehicle repairs
hunting) * Long-distance transport (e.g. airline,
= Vehicle equipment/accessories train, coach fares)
= Vehicle maintenance * Taxis
= Boats = Accommodation
= Boat equipment/accessories * Takeaways & restaurant meals
= Boat maintenance = Groceries etc. for self-catering at your
= Camping equipment accommodation
= Photography equipment = Drinks, alcohol (not already reported
above) for consumption at your
accommodation

Respondents were asked separately about their off-trip and on-trip expenditure. For on-trip
expenditure respondents were asked about expenditure on one trip they undertook in the
last 12 months.

For off-trip expenditure, respondents were asked about their entire off-trip expenditure for
the last 12 months. Ideally, respondents would be asked about a shorter period to minimise
recall bias. However, it is likely that off-trip expenditure has systematic seasonal fluctuations,
increasing before and during the duck hunting season, for instance.

For the general expenditure, it was necessary to enquire about the proportion of that
expenditure that was used for hunting.

Attaining a representative sample of target animal groups

To reduce recall error, where the accuracy of memory fades with time, the survey would
ideally have targeted expenditure information from the respondent’s last trip. However,
because hunting activity is seasonal, such an approach may have meant that trips targeting
certain animals would be under-represented in the data. This is particularly the case for duck
and quail hunting trips, with the season for these animals ending in June, and this research
being carried out in November. The most recent trip of many duck and quail hunters would
have actually been hunting other animals, such as deer or pest animals. But it is important to
have a sufficient sample for trips relating to each animal, as expenditure will differ according
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to the target animal, with different animals located in different areas of the state, and the
hunting techniques and expenses differing between animals.

As the survey progressed, the number of responses for different animals was monitored,
with the number of responses for some animals being boosted by asking about a
respondent’s most recent trip for a particular target animal. For example, if the number of
duck-related trips was lagging behind the target response rate relative to other hunted
animals, a respondent who had a duck and deer licence was asked about his or her most
recent duck hunting trip, which may not have been their most recent hunting trip. For 55% of
survey respondents, the trip they were questioned about was their most recent trip.

Around 6 out of 10 hunters have a licence to hunt deer, duck and quail (an individual can be
licensed to hunt more than one animal). However, DEPI's fortnightly telephone survey
shows that hunters are roughly twice as likely to hunt deer or duck than quail. On this basis,
it was assumed that the relative frequency of hunting of each of the three animals was
approximately 2:2:1 for deer : duck : quail. This estimate is shown in Table 3-2.

Table 3-2: Estimated hunting frequency by game animal groups

. . Likelihood Implied

Licence | Proportion of havin huntin
holders of total 192 9
hunted frequency
Deer 27,186 61% 23% 38%
Duck 25,317 57% 25% 39%
Quail 28,245 63% 13% 23%

These data allowed the survey data to be weighted. It also gave an indication of the desired
response quantity for each animal, with the proportion of responses targeted so that the
response from the survey approximated these proportions.

'2 As per the fortnightly telephone survey
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Method used for the economic modelling

Key points

The approach used for economic modelling was an extended input-output model known as
the RISE model (Regional Industry Structure and Employment). This method is suitable for
estimating the economic contribution of an activity to a regional economy but, in itself, is not
a direct policy or investment evaluation tool.

In order to prepare the survey data for modelling, the following processes were undertaken:

= data cleaning and adjustment from “purchasers’ prices” to “basic values”

= sorting and attributing expenditure data by animal group and, for each animal group, by
on-trip and off-trip categories

= extrapolating the sample data to the population, by using multiplication factors for the
characteristics: age, animal group, hunting activity level and hunting association
membership

= sorting the data spatially, by town, Local Government Area (LGA) and Regional
Development Victoria (RDV) region.

The results were calculated for ABS local government areas, with a composite region
created for Melbourne. Town estimates were also created by allocating economic impact to
towns in proportion to expenditure estimates.

Due to the small number of responses from non-game licence holders (71) in relation to the
non-game licence population (87,000), expenditure data from this population were
considered too unreliable to use as input data for the economic impact model, and these
data were not analysed and are not presented in this report. As such this report presents
expenditure data related to game licence holders only.

General approach to economic impact assessment

The dominant framework for economic evaluation is based on cost benefit analysis, which is
well suited to aiding decisions about whether a particular initiative or option to deliver an
initiative is the better alternative over other options or ‘doing nothing’.

This study is an economic impact assessment. Impact assessments are complimentary to
evaluations, but not substitutable.™® Economic impact analysis is concerned with measuring
the impact or effect of a given stimulus on the economy in economic terms. Statements of
impact assess the impacts associated with an initiative, and propose mitigation measures or,
as in the case of this study, estimate the impacts of an existing activity. Unlike evaluations,
their role is not to substantiate whether a particular activity, initiative or option to deliver an
initiative is the better alternative over other options or ‘doing nothing’.

Economic impact statements that are based on analyses such as input-output analysis
should not be used as a sole justification for a particular course of action. They do not
provide evaluative direction in terms of cost versus benefit; rather, they should be used as
an input in an evaluation study. Techniques such as cost benefit analysis, which express the
relationship between the benefits to society and the costs incurred as a result of the action,
are more appropriate for providing information about return on investment, project viability
and net benefit to society.

'3 See page 16 Guidelines for the Evaluation of Public Sector Initiatives and page 21 Preparing Cabinet Submissions
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In contrast to cost benefit analysis, impact analysis provides information on the distribution
of benefits and costs rather than providing an assessment of economic benefits required to
justify a project. Importantly, techniques to measure economic impact, such as input-output
analysis, do not consider explicitly the alternative uses of resources in the project and
associated activities. Indeed, a particularly inefficient use of funds may show a greater
impact due to its inefficiency.

In principle there can be net economic benefits attributable to employment distribution, flow-
on effects and the regional incidence of economic impacts - benefits that normally would not
be captured in a standard cost benefit analysis. For these reasons an impact analysis can
be worthwhile in providing information that is complementary to a cost benefit analysis and
thereby forms a component of a broader economic and social assessment.

The estimates of economic impact presented in this report are based on the use of an
extension of the conventional input-output method. Over the past decade EconSearch has
developed an extended input-output model known as the RISE model (Regional Industry
Structure & Employment). These extensions have included the addition of population and
unemployment “sectors”, as well as capacity to analyse productivity and price change
effects.

The RISE model provides a comprehensive economic framework that is extremely useful in
the resource planning process, particularly for regional economic impact analysis. Recent
applications of the model by EconSearch include assessment of seasonal and area closures
for commercial and recreational fishing (EconSearch 2013b), marine park impact
assessments (EconSearch 2012a), irrigation infrastructure investment impact assessments
(EconSearch 2013c) and operational analysis of regional transport infrastructure
(EconSearch 2012hb).

The indicators used in impact analysis typically include expenditure, employment, household
income and gross state/regional product (GSP/GRP) and these indicators are used in this
report. Definitions of these indicators are provided in Section 4.3 below.

The RISE economic impact model

Input-output (I-O) models are widely used to assess the economic impact, including
employment and gross regional product, of various economic policy instruments, such as
infrastructure projects and programs. I-O models are available at the national, state and
regional levels. The RISE model of the Victorian and regional economies, constructed by
EconSearch (2013a), has the I-O model as its core. The RISE model is used within DEPI
and models for Victoria, a selection of local government areas (LGA) and the Regional
Development Victoria (RDV) regions were used in this assessment.

Using the RISE model (and input-output analysis in general) for estimation of regional
economic impacts requires a great deal of information. The analyst needs to know the
maghnitude of various expenditures and where they occur (in this case, gathered from the
survey described in Section 3). Also needed is information on how the sectors receiving this
expenditure share their expenditures among the various sectors from whom they buy, and
so on, for the further expenditure rounds.
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In applying the RISE model to economic impact analysis, the standard procedure is to use
survey data to determine the direct expenditures only. No attempt is made to pursue such
inquiries on expenditure in subsequent rounds, not even, for example, to trace the effects in
the regional economy on household expenditures by accommodation business employees
on food, clothing, entertainment, and so on, as it is impracticable to measure these effects
for an individual case.

The RISE model instead is based on a set of assumptions about constant and uniform
proportions of expenditure. If households in general in the regional economy spend, for
example, 13.3 per cent of their income on food, it is assumed that those working in
accommodation establishments do likewise. Indeed, the effects of all expenditure rounds
after the direct expenditure are calculated by using such standard proportions (i.e., multiplier
calculations). Once a RISE model has been compiled, as they have been for Victoria, all
non-metropolitan LGAs and RDV regions, simple mathematical procedures can be applied
to derive multipliers for each sector in the economy.

The RISE model provides industry multipliers (in terms of employment, gross regional
product (GRP) and household income), which are applied directly to expenditure estimates
to formulate impact estimates. This approach makes implicit and generally simplifying
assumptions about the operation of the economy but it has the benefit of being relatively
simple and transparent.

Estimation of economic effects — key concepts

The primary focus in this report is on the concept of economic activity resulting from
expenditure by hunters. The key economic activity indicators considered in this analysis are
expenditure, gross state/regional product, employment and household income.

Expenditure: Expenditure is purely a measure of how much hunters spend, while hunting
and at other times of the year. As some of the goods and services that hunters purchase are
imported, or have an imported component, it is necessary to remove this expenditure to
determine the local economic impact.

Gross regional/state product (GRP/GSP): GRP/GSP is a measure of the contribution of an
activity to the regional economy. GRP/GSP is measured as value of expenditure less the
cost of goods and services (including imports) used in producing the output. In other words,
it can be measured as the sum of household income, 'gross operating surplus and gross
mixed income net of payments to owner managers' and ‘taxes less subsidies on products
and production'. It represents payments to the primary inputs of production (labour, capital
and land). Using GRP as a measure of economic impact avoids the problem of double
counting that may arise from using value of expenditure for this purpose.

Employment: Employment numbers usually are reported in full time equivalent (FTE) units.
FTE is a way to measure a worker's involvement in a project. An FTE of 1.0 means that the
person is equivalent to a full-time worker, while an FTE of 0.5 signals that the worker is only
half-time. Typically, different scales are used to calibrate this number, depending on the type
of industry and scope of the analysis, but the basic calculation is the total hours worked
divided by average annual hours worked in full-time jobs.
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Household income: Household income is a component of GRP/GSP and is a measure of
wages and salaries paid in cash and in-kind, drawings by owner operators and other
payments to labour including overtime payments, employer’'s superannuation contributions
and income tax, but excluding payroll tax.

Data and assumptions

Processing the survey data

To estimate total annual expenditure by LGA (input data for economic impact model) from
the survey commissioned for this project, the following data processing steps were
undertaken:

1. data adjustment;

2. estimation of (on-trip and off-trip) expenditure of the survey sample by animal group
(deer, duck, quail and non-indigenous gamebirds, pest animals (by game hunters), pest
animals (by non-game hunters); and

3. extrapolation of expenditure from the survey sample to the population.

These steps are explained more fully below.
Step 1: Data adjustment

The following adjustments were made to the base data:

= Removal of six respondents’ data that did not fit the analytical framework. These
respondents lived in Victoria, did not hold a game hunting licence, and had hunted
outside Victoria, but not within Victoria, in the last 12 months. It was assumed that their
expenditures (being off-trip expenditures on hunting equipment) were not as a result of
hunting in Victoria.

= Data cleaning. There were two instances where respondents gave inconsistent
responses, where it was possible to identify and correct these instances without
compromising the data. The first instance was where some respondents in choosing the
location of their expenditure from five options (Melbourne, another town/city in Victoria
other than Melbourne, interstate, overseas, unsure) chose “another town” and then, when
asked to identify the location in Victoria, chose Melbourne. The data were cleaned by
reallocating the misplaced Melbourne data from the regions to Melbourne. The second
instance was where some respondents, in choosing the animals or ways in which they
have been licensed to hunt in Victoria (S4a in the survey instrument, Appendix 7),
identified the animal groups they hunted rather than all the animal groups they were
endorsed to hunt (e.g. a licenced duck hunter will also be endorsed to hunt stubble quail
and non-indigenous gamebirds). These data were adjusted according to the licence
types.

= Data ranges converted to data values. There were a number of instances where the
responses were given as ranges, where a value was required for the analysis. These
instances were: Q4 (number of hunting trips per animal), Q18 (trip expenditure), Q21 (off-
trip expenditure) and Q22 (proportion of expenditure accounted for by hunting) in the
survey instrument (Appendix 7).
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For Q4 and Q22 mid-point values were used to represent the data range. For Q18 (13
individual questions) and Q21 (18 individual questions) data values were estimated by
fitting a polynomial function to the frequency distribution of responses for each individual
guestion. The estimated polynomial function was used to calculate the data value for the
range where the number of non-zero responses was sufficient (generally >100). Where
the data allows (i.e. sufficient observations) it was thought that this method gives a better
indication of what the real weighted average might be for the range than the crude mid-
point. Under this method the estimated data point for a particular data range takes
account of the number of responses for each data range (seven for most questions) and
will reflect any tendency toward lower or upper values in the data range. For questions
where the number of non-zero responses was not sufficient, the mid-point value was
used.

Step 2: Estimation of expenditure by animal group
The estimation of on-trip expenditure is described below.

Survey data were collected about respondents’ last trip expenditures, what animal group
was mainly hunted on that trip and when that trip occurred. Data were also collected on the
total number of hunting trips taken in Victoria in the last 12 months and the breakdown of
those trips by main animal hunted. Expenditure data, from respondents’ last trips, was
extrapolated to all the trips respondents took, by animal group, in the last 12 months.
Expenditures were adjusted using factors derived from average trip expenditure by animal
group by time period from DEPI's 2012/13 phone survey of Victorian game licence holders.™
Expenditures were excluded where they occurred outside Victoria.

Estimation of off-trip expenditure involved the following procedure.

Respondents’ off-trip expenditure was distributed evenly15 across the animal groups they
were endorsed to hunt. Expenditure on items used for purposes other than hunting was
adjusted by the proportion of use on hunting, as indicated by respondents (Q22 of the
survey instrument, Appendix 7). Expenditures were excluded where they occurred outside
Victoria.

Off-trip expenditure was apportioned to game species only, as it was assumed that
equipment purchases were for the purpose of game hunting, with pest hunting being an
opportunistic activity that capitalised on the existing equipment.

Step 3: Extrapolation of expenditure from the sample to the population
Game hunters

Information regarding the characteristics of the game hunting population was drawn from an
extract of the Victorian game licence database provided by DEPI for this project. The data
were analysed to estimate the number of game licence holders in each licence category for
each age group as enumerated in the survey (see S2 of the survey instrument, Appendix 7).
The game-hunting population was further split into active (i.e., have hunted in the last 12

* Data from the phone survey of Victorian Game Licence Holders for the 2013 season (duck and quail) or the 2012/13 season (deer) provided by
DEPI for this project.

'* Except expenditure categories 12 to 14, which related to boat expenditures. These expenditures were allocated to the duck animal group only.

RMCG Consultants for Business, Communities & Environment Page 18



Estimating the economic impact of hunting in Victoria in 2013
Final

months) and non-active hunters (i.e., have not hunted in the last 12 months). The estimates
of the proportion of active hunters for each animal group reported in Game Victoria’s (2011)
annual mail survey of hunters were used to estimate the numbers of active and inactive
hunters in the population.16 The same estimates were calculated for the survey sample.

Analysis of the survey data found that respondents who indicated they were members of a
hunting association were on average likely to have much higher expenditures than
respondents who indicated that they were not members of a hunting association. Due to the
manner in which this survey was conducted, this survey had a higher proportion of
respondents who were members of hunting associations than was reported17 in DEPI
(2011).

Multiplication factors were determined for licence type by age group for each cohort of
hunters with game licences (i.e., by animal group, active/inactive in the last 12 months and
by hunting association membership), and applied to the sample data to estimate the total
expenditure by the game hunting population.

To illustrate the adjustment process, the average expenditure by association membership
cohort is provided in Table 4-1. As noted earlier, it was estimated that approximately 53 per
cent'® of licensed game hunters are members of a hunting association, whereas 91 per cent
of those responding to this question in the survey (65 per cent of the total game hunting
sample) indicated they held membership of at least one association. Association members
revealed an average level of expenditure ($12,317) more than double that of non-member
respondents ($5,030). Not all respondents indicated whether or not they hold membership of
an association (28 per cent of the total game hunting sample) and the average expenditure
for this group ($10,353) was slightly above the average overall ($9,307). The average for all
game hunters has been weighted to take account of this member/non-member sample bias.

Table 4-1: Average expenditure by hunting association membership

Survey responses Average expenditure/person/annum ($)

(no.) On Trip Off Trip Total
Association members 600 6,911 5,405 12,317
Association non-members 61 2,823 2,208 5,030
Association membership unknown 262 6,317 4,036 10,353
All game hunters (scaled to population) 5,367 3,940 9,307

Another bias evident in the sample is in the composition of active and inactive game hunters.
It was estimated that approximately 63 per cent of licensed game hunters are active,*’
whereas almost 94 per cent of survey respondents indicated they had taken at least one
game hunting trip in the 12 months prior to the survey. The average expenditures by active

' DEPI (2011) reported 87.2% of hunters licensed to hunt duck actively hunted during the 2011 duck season, 40.85 % of hunters licensed to hunt
quail actively hunted during the 2011 quail season and 75.9% of hunters licensed to hunt deer actively hunted during the survey period of 1 July
2010 to 30 June 2011. Based on survey results for the three years to 2010/11, the overall proportion of active game hunters is 63%. The survey
for the current study found that 94.9% of re