MAF

Guidelines for User Surveys:
Technical Manual for Fish and Game touncils

lssN

New Zealand Freshwater Fisheries Report No. 119

Guidelines for User Surueys:
A Technical Manual for Fish and Game CouncÍls

by
M.J. Unwin

Report to: New Zealand Fish and Game Council

Freshwater Fisheries Centre
MAF Fisheries
Christchurch

Seruicing freshwater fisheries and aquaculture

August
1990

0113

-25M

NEW ZEALAND FRESHWATER FISHERIES REPORTS

This report is one of a series issued by the Freshwater Fisheries Centre, MAF Fisheries. The
series is issued under the following criteria:

(l)
(2)

Copies are issued free only to organisations which have commissioned the investigation
reported on. They will be issued to other organisations on request. A schedule of reports
and their costs is available on request from the librarian
Organisations may apply to the librarian to be put on the mailing list to receive all reports
published. An invoice will be sent for each new publication.

as they are

ISBN 0-477-08375-7

Edited by:
S.F. Davis

MINISTRY OF AGRICULTURE ANO IISHERIES

TE MANATU AHUWHENUA AHUMOANA

MAF Fisheries is the fisheries business group of the New Zealand Ministry of Agriculture and
Fisheries. The name MAF Fisheries was formalised on I November 1989 and replaces MAFFish,
which was established on I April 1987. It combines the functions of the former Fisheries
Research and Fisheries Management Divisions, and the fisheries functions of the former
Economics Division.
The New Zealand Freshwatet' Físheries Report series continues the Fisheries Environmental
Report series.

Enquiries to:

The Librarian
Freshwater Fisheries Centre
PO Box 8324
Riccdrton, Christchurch
New Zealand

CONTENTS
Page

PREFACE

6

1.

INTRODUCTION

7

1.1

7

2.

Aims

DETERMINING THE NEED FOR A SURVEY

7

2.1

Preliminary Considerations

7

2.2

Defining Goals and Objectives

I

SURVEY METHODS

4.

3.1

Diary Schemes

3.2

On-site Interviews and Creel Censuses

r0

3.3

Postal and Telephone Surveys

l0

SURVEY DESIGNAND PLANNING

4.1

Reliability of Results

ll
lt

4.2

Sampling

l1

4.2.1
4.2.2
4.2.3

5.

7.

I
I

Sample Size

StratifiedSampling
Summary

I2
r2
t2

4.3

Costs

r3

4.4

Timetable

t3

QUESTIONNAIRE DESIGN

13

5.1

Questionnaires and Survey Forms

13

5.2

The Covering Letter

t4

DATA ANALYSIS

t4

6.1

General Considerations

t4

6.2

Coding, Checking, and Entering Data

t4

6.3

Data Analysis and Result Interpretation

l5

REPORTING

15

7.1

l5

Content and Organisation

Freshwater Fisheries Centre

Page

7.2

l6

AcknowledgingRespondents

8.

SURVEY EVALUATION

t6

9.

SOURCES OF INFORMATION

r6

9.1
9.2

Suggested Reading

L6

Advisors

t7

LITERATURE CITED

17

IO.

APPENDIX

I.

The 1985 Wanganui GameBird Hunter Survey

l8

41.1

Questionnaire Layout

18

AT.2

Instructions to Respondents

l8

Al.3

Question Design

2l

Al.4

Conclusions

22

.A,PPENDIX
A2.r

2. The 1988 Rakaia Catchment Angler

Usage Survey

Survey Objectives

Az.L.l

Documentation Submitted to the Department of Statistics

23
23
23

42.2

Questionnaire Layout

28

¡.2.3

Question Design

29

42.4

Conclusions

29

42.5

References

30

APPENDIX

III.

The 1984 rüellington GameHunter Survey

30

APPENDIX

IV.

Postal Survey Methodology and Techniques

32

44.1

Introduction

32

¡.4.2

The Survey Population

32

A4.3

Field Procedures

33

44.3.1

33
33
33
34
35

CollectingAddresses

A4.3.2 Materials

44.3.3 SampleGeneration
44.3.4 Mailing Procedures
44.3.5 Callbacks
Freshwater Fisheries Centre

Page

Â4.4
APPENDIX

References

V. The Role of

3s

User Surveys

in the Economic

Evaluation

of

Fish and

Game

Resources.

36

A5.l

Introduction

36

45.2

Background to Recreation Economics

37

45.3

Economic Evaluation Methods

38

45.3.1 Financial Management
45.3.2 Regional Economic Impact Analysis
45.3.3 Non-market Resource Evaluation

38
39
39

A.5.4 Application of Economic Evaluation to Angler and GameHunter

45.4.1

Survey Design

Á.5.4.2 Information Required
45.4.3 Considerations in Survey Design

45.5

References

Surveys

40
40
40

4l
42

TABLE

l.

Features

of user survey methods

Freshwater Fisheries Centre

PREFACE

Information on resource use is a vital component

of informed

decision making and rvise resource

management.

In many environmental and management issues, information on resource use is often scrutinised and
challenged. It is therefore essential that surveyors have sufficient understanding of survey procedures to
ensure ihat user surveys provide reliable information of a professional standard that will meet the above
requirements. This manual has been written to help achieve this objective.
The manual provides a concise guide to planning, evaluation, and analysis of surveys of fish and game
resource useri. It covers a colleciion of conventional information on angling and hunting, and outlines the
basic procedures for user surveys - from considering the need for a survey through planning, design, and
implementation to data analysis, report writing, and evaluation of the survey's ef fectiveness. The manual
also introduces economic perspectives for evaluation of resource use and financial value.
This material was presented at the 2nd Acclimatisation Societies'staff training workshop in Dunedin on
13-14 August 1988.

Rob Soulsby
Workshop Convenor
17

April

1989
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I.

2.

INTRODUCTION

Within the Acclimatisation Society

movement

(ASM), user surveys are a widely used technique

for

collecting information on which to base
management decisions. A search through ASM

Annual Reports over the past 15-20 years reveals
at least 70 individual surveys on both fisheries and
wildlife topics. Methods used include diary
schemes, field interviews, and postal and telephone
surveys.

Increasingly, the ASM is becoming involved in
environmental and management issues where data
will be scrutinised and challenged, often in front
of a Planning Tribunal or similar type of hearing.

At best, faulty survey technique can mean
inefficient use of resources, even when the results
are not in question. At worst, one can be exposed
to charges of presenting inaccurate or biased
results, with a resultant loss of credibility.

User surveys are clearly an important part of the
ASM's work. It is therefore essential that surveys
are conducted correctly, so as to maintain
professional credibility, provide accurate
information for management decisions, and
prevent 'ù/astage of valuable staff time and money.

l.l

This manual is designed to serve four purposes:
to provide a reference guide for ASM staff
contemplating a survey of resource users;

' to

provide case studies in survey and
questionnaire design (Appendices I-lII);

'

to provide a technical discussion of

2.1 heliminary

Cor¡sideratiorrs

A survey is often the first solution that comes to
mind when faced with the need for information on
a particular resource. It should be the last. Before
initiating a new survey, think carefully about
whether or not a survey is actually necessary, and
the kind of information required to do your
particular job. Questions you should ask yourself
aÍe:

.

why is a survey needed? What would I do
next if I already had the information which
I hope to gain from the survey?

.

what sort of information is needed (e.g.,
broad-brush estimates of resource usage,
detailed figures on hunting or angling
success, user attitudes and opinions)?

. what will

the survey results be used for
(e.g., collection of baseline data, Water
Conservation Order hearing, before/after

studies)?

Take the time to conduct a thorough search of
existing sources of information on your topic of
interest. Previously published studies (e.g., MAF

Aims

.

DETERMINING THE NEED FOR A
SURVEY

postal

survey methodology (Appendix IV);

' to discuss user surveys for the economic
evaluation of f ish and game resources
(Appendix V).

This manual is not intended to make the reader an
instant expert. Rather, it is intended to give an
understanding of the basis for carrying out a user
survey, and to give direction to more information
and advisors. It is strongly recommended that this
manual be read in conjunction with the "Handbook
on Survey Procedures" published by the
Department of Statistics (Anon 1986).

Fisheries Freshwater Fisheries Reports, Regional
Council, and/or other local government studies)
may contain enough information. By combining
results from several such studies, you may be able
to obtain enough data to meet your needs. For
other investigations, drawing on expert knowledge
and opinion may be preferable to implementing a
new survey.

Be aware of the possibility of over-surveying.
Most hunters and anglers are sympathetic to the
aims of the ASM, but may still object to answering
yet another set of questions. If a survey can be
avoided altogether, life will be that much easier for
the next investigator who has no reasonable
alternative but to conduct a new survey.
Other factors to consider at an early stage are:

' the amount of time available;
. the likely cost of the survey;
' available staff and their level
'

of

competence;

the amount of analysis required;
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. any approvals or

quotes that may

be

required.

A properly organised survey takes time, expertise,
and money. Even. when a survey is clearly
desirable, constraints on these factors may
determine whether or not you can actually go
ahead.

'

personal contact: on site suryeys, telephone
surveys.

will depend on the survey
objectives and on your ability to contact the survey
The method(s) used

population. For example, diary, postal, and
telephone surveys all require address andlor
telephone number information.
The features and applications of each of

2.2 Defining Goals

methods are summarised in Table

and discussed
briefly in the following sections. Details on postal

and Objectives

As soon as you have decided to carry out a new
survey, a clear and well-documented statement of
the survey's objectives must be prepared. This
statement will serve as your guideline throughout
the survey, and needs to address two key points:

.
.

these

l,

what type of information is to be collected?
how will this information be used?

it is easy to forget the
purpose of the survey when engrossed in the
details of planning, and to make decisions that are
at variance with your basic objectives. A common
mistake is to include additional questions on the
grounds that "we might as well collect this
information while we're about it". Needless to say,
this attitude can rapidly lead to a complicated,
unwieldy survey, in which the basic aims become
swamped under a mass of irrelevant detail. The
golden rule in planning a successful survey is to
define your objectives, and stick to them.

survey methodology, as implemented by MAF
Fisheries, are given in Appendix IV.

A relatively recent development is the use of
survey techniques to measure the economic value
of fish and game resources. A paper on this topic
was presented at the workshop by Peter Clough, of
the New Zealand Institute for Economic Research,
and is included in this manual as Appendix V.

rvVithout these guidelines,

A good \ü/ay to

approach the statement of
objectives is to imagine that the survey is to be
contracted out to an independent agency. The
objectives should define the survey precisely
enough for that agency to be in no doubt as to
what information is required. Statements such as
". . to investigate angler's opinions, habits, and
current trends", or ". . to find out how hunters
value some aspects of hunting" are too vague,
giving virtually no guidance to the designer.
Precise objectives are essential.

3.

SURVEY METHODS

All surveys involve making contact with the user,
either directly (through personal interviews) or
indirectly (written contact). Within the ASM, the
most commonly used methods may be classified as
follows:

written contact: diary schemes,
surveys;
Freshwater Fisheries Centre

postal

3.1 Diary

Schemas

In a diary scheme, a questionnaire is issued to a
resource user who is asked to fill it in regularly
over the survey period. Typically, the diary
records effort (e.8., days or hours spent
hunting/fishing) and the results (e.g., number of
fish caught). At the end of the survey period, the
completed questionnaire is returned to the
investigator. The most notable examples of such
schemes, as applied to fisheries and wildlife in this
country, are the 1947 -L968 National Angling Diary
Scheme (Allen and Cunningham 1957, Graynoth
1974), and the lVaterfowl Shooting Diary Scheme
instituted by the Wildlife Service in 1968 (e.g.,
Caithness 1983).

Diary schemes tend to have low
of

responses.

attained
occasionally, but responses well below lÙVo are
more typical, and in some instances have been no
more than l-2Vo. Issuing post-paid return
envelopes with the diary, and maintaining regular
contact with diarists via a newsletter can help to
improve the response.
Response rates in excess

50Vo have been

Non-response bias is a major problem. In many
diary surveys, the investigator has very little
control over the sample design and size, and cannot

assume

that the

responses obtained are

representative of the whole user population. In
fact, the converse is likely to be true; users who
return diaries are generally more active and/or
successful than those who do not. Equally serious
is the problem of users failing to record data for

TABLE

l.

Features

of user survey methods.

Feature

Postal and Diary

Survey
population

Usually local or regional,
but can be national

Sample

size

Variable, up to

Surveys

1000+

Specific
Postal addresses of
requirements survey population
Responserate 60Voto95Vofor postal

surveys
often low ('lÙVo) but can
surveys. Diary
be as high as

Sources of

bias

On-Site

Interview

Specific area, local

Telephone Interview

or

Local or regional

regional

Up to 200-300

Up to 200-300

Interviewerandtransport Telephone numbers of
survey population

Uptol00Øb,depending Better than
on size of study

80Vo,
dependingonpersistence
of interviewer

area

60Vo

(especially Regular users more Non-response, inability
to
likely to be surveyed to sample all users,
as than casual users, interviewer bias
visitors, un - licenced interviewer bias
Non-response

with diaries), inability
sample groups such
users

Cost

Low - moderate. Postage Expensive, dependingon Cheapest, provided
and stationery costs can
number of field staff and
survey is local so that toll
be significant
interviews, transport charges are minimised

.

Advantages

Wide coverage and large
samples possible, usually
simple to analyse

costs etc.

can
be collected, personal
contact, follow-up
Detailed information

Low cost, quick, able to
put follow-up questions

questions possible

Disadvantages Inflexible, users need
accurate recall (postal
surveys), high nonresponse

Uses

(diaries)

Diary records over long
time period, sample
surveys, estimation of
population parameters
(e.g., use/effort), diary
surveys of remote areas

Costly, labour

intensive, Difficulty of

difficult to allow for
users present but not

obtaining

telephone numbers

interviewed

Area specific studies,
gather information on
catchlbag and effort,

surveys of other
recreational users,
co m pa ri so n wi th

Useful where quick
results are required,
surveys

of attitudes and

opinions, contacting
non-respondents from
other surveys

postal/diary surveys

Examples

National River Angling
Survey, Wellington
game - bird hunter
survey, hunting diaries

Mataura creel surveys, Wellingtonhuntersurvey
Lake Coleridge surveys,

Waiau recreational
survey

Freshwater Fisheries Centre

l0

Consequently, diary returns can be extrapolated
beyond the survey population only when such
biases can be accounted for.

attitudes/opinions are being investigated. A
standardised approach ensures that minor
variations in how questions are put to respondents
do not introduce subtle biases into the replies.

3.2 On-site Interviews

3.3 Postal and TelePhone

days on which they were active but not successful.

and Creel Censuses

On-site field interviews and creel censuses involve
the collection of data via direct personal contact
with anglers or hunters in the field. Depending on
information requirements, such surveys may be
conducted on a one-off basis (e.g., 1979 Ahuriri
River opening weekend survey, Waitaki Valley),
annually (e.g., Lake Coleridge opening weekend

or as part
continuing and long-term programme
surveys, North Canterbury),

of

a

(e.g.,
Mataura River surveys, Otago/Southland). These

types of survey are well suited to studies of a
particular locality (e.g., a river or lake), and the
individuals who use that area.

The principle advantage of field surveys is that
they allow for the collection of information which
would be difficult, if not impossible, to obtain by
other means. By inspecting catches/bags, trained
staff can gather data on angling/hunting success
versus hours spent, method used, preferred species

There is no substitute for direct personal
contact with users, and for the type of first-hand
knowledge which is acquired through a field
survey. Field interviews are also the most
satisfactory way of reaching visiting users from
other acclimatisation districts, and overseas

etc.

tourists.

High running costs can be a drawback of field
interviews. Labour and vehicle costs are often the
main factor determining how much effort is
allocated to a particular survey, and this ef fort may
fall short of what is desirable from the viewpoint
of data capture. There are also difficulties in
extrapolating results from field interviews beyond
the survey population, and using the data to
estimate total usage and/or animals captured.
These arise because users contacted via field
interviews do not in general represent a random
sample of all users of a particular resource, because
individuals who visit the study area frequently are
more likely to be interviewed than those who do so

only occasionally. Other difficulties arise through
the "turn-over effect", i.e., individuals who visit
the study area on a day when interviews are being
conducted, but whose visit does not coincide with
the presence of the interviewer.

Uniformity of technique is important when more
than one interviewer is used, particularly when
Freshwater Fisheries Centre

SurveYs

In a postal survey, data are collected from resource
Within
the ASM, postal surveys make good use of the
requirement for resource users to purchase a
users via a self -administered questionnaire.

licence

at least annually, so that the user

population is easy to define, identify, and sample.
Figures such as means and proportions calculated
from the sample data can be extrapolated to the
whole population, and the relevant confidence
limits are also easy to calculate. For these reasons,
postal surveys are often suitable for studies in

which numerical estimates, applicable on a
district-wide basis, are the main item of interest.
Sample surveys based on licence sales are the

easiest and most accurate method of estimating
quantities such as the number of anglers fishing a

particular river.

Such surveys ãre

comparatively cheap to run, requiring much
field time than creel/interview surveys.

also
less

The need for questions that can be clearly and
simply stated and answered is particularly

in a postal survey. Since the
questionnaire is self-administered, there is no
important

opportunity to clarify any misunderstanding that
the respondent may have. Good questionnaire
design is an important part of any survey' but is
absolutely essential in a postal survey. Postal
surveys often are conducted retrospectively, after
licence receipts have been gathered at the end of
the season. Obtaining accurate inf ormation
therefore depends entirely on the memory andlor
honesty of the respondents, and details such as
hours spent per angling or hunting day usually lie
outside the scope of the postal approach.
Telephone surveys have not been widely used
within the ASM, although they have proven
ef f ective in several recent studies within the
Wellington district. They are similar to postal
surveys in terms of sample design and processing
of replies, but have the advantage that questions
can be explained and/or followed up as necessary.
To some extent, therefore, they combine the strong
points of interview and postal surveys, as well as
yielding results simply and quickly. Telephone
surveys are well suited to following up nonrespondents from postal or diary surveys, and in
this capacity they may well form an integral part
of a larger study. On the other hand, they are

1l
practical only 'ü/hen the sample size and/or the
number of questions asked is relatively small, and
the necessary telephone calls can be made without
incurring excessive toll charges.

4.

SURVEY DESIGN AND PLANNING

Once the survey objectives and methodology have
been defined, the next step is to prepare a detailed

survey

plan.

Specific points which must

be

addressed include:

. the reliability of the estimates;
' sample design;
. running costs;
' the survey timetable, including seasonal
considerations, weekends and public
holidays, and the time of day that
interviews are to be conducted;
. questionnaire design;
. data processing and analysis;
. publication of results.
In addition to these details, which are discussed
below, a number of
be addressed. An important issue is whether the
survey is to be repeated over a number of months
or years, or whether it is simply one-off. If it is to
general considerations need to

be repeated, perhaps with the intention of
monitoring variation from season to season andlor
detecting changes over a certain period, any
variation in technique that will compromise
reliable inter-survey comparisons must be avoided.
The plan must define the survey "population". For

example, a postal survey may be restricted to

a

particular licence class or district. In an
interview/creel survey, the survey population
might consist of all shooters hunting in a particular
area during one season, and some thought should
be given to how the shooters sampled by the survey
relate to the population of all shooters who might
have visited the area.

4.1 Reliability of Results
Your survey design also will depend on the level of
reliability that you need in your results. For many
management-related issues within the ASM, high
precision may not be crucial, and you may be
content with a result that will be accurate to
within, say, t30Vo of the true figure. On the other
hand, if your aim is to compare results from one
survey to the next, or between dif f erent
populations within one survey, accuracy may be

crucial. There is no point in trying to detect a 50Vo
change in the usage of a resource over two seasons
unless each estimate is accurate to within x25%o.

If your survey has several objectives, it will not
usually be possible to attain the same level of
precision for different estimates. In some of the
postal surveys conducted by MAF Fisheries, for
example, the number of anglers fishing a river has
been estimated to within tlÙVo, whereas the
estimated catch has been uncertain by as much as
t25Vo. This is one reason why the survey
objectives need to be clearly set out in order of
priority. If cost is a limiting factor, you may have
to set the reliability levels with reference to some
of the secondary objectives, and accept the other
results as they come.

How to determine the precision that you can
expect from your results is dealt with in the next
section. Professional advice should be sought if
you are in any doubt as to how statistical
considerations will affect the survey design.

4.2

Sampling

Except for those very rare cases when it is both
possible and desirable to take a complete census,
running a survey involves sampling. Goodsample
design is the key to obtaining the most reliable
results within the available budget. Undersampling will lead to results that are inadequate to
meet the survey's objectives, whereas oversampling simply results in extra costs for no

worthwhile gain in information. Sampling
considerations determine how the survey effort is
distributed geographically (e.g., along a river, or
across a hunting region), with respect to time (e.g.,
days per season, or hours per day), or amongst
licence holders (e.g., in a telephone or postal
survey).
There is an important difference between the
samples involved in postal, telephone, and diary
surveys, and those in an on-site interview survey.
In a postal or telephone survey, and to a lesser
extent in a diary scheme, the sample is oriented
towards the individual user. As far as possible, all
users will have an equal probability of being
surveyed, so that the users who are contacted
represent a true random sample of the user
population.

By contrast, in an interview survey, the sampling
strategy is oriented primarily towards time and
location. For example, a survey of river users may
be timetabled to cover 40 randomly selected days
Freshu¡ater Fisheries Centre

l2
during one season, with field staff distributing
their efforts at locations and times of the day
according to the sampling plan. The individuals
interviewed during the survey, however, are
randomly selected on'ly to the extent that all days
during the survey period have an equal probability
of being sampled. All users who visit the river
during the survey period do not have an equal
probability of being sampled, because a user who
visits the river on l0 days during the survey period
is l0 times more likely to be interviewed than a
user who makes only one visit. This may or may
not be a problem, depending on the nature of the
survey, but should be borne in mind at all times
during the development and analysis of the survey.

statistics texts; Coch tan (L977\ contains a thorough
and readable chapter on this subject. Otherwise,
choosing an appropriate sample size will involve a
degree of guesswork. In situations where the
trade-off between accvracy and cost is critical, you

may want to consider running a pilot survey to
collect any specific design information that you
need.

4.2.2 Stratified Sampling
Stratified sampling involves dividing a survey
population into two or more groups (technically
called sub-populations or strata), sampling each
group individually, and then combining the data to

4.2.1

yield results applicable to the entire population.
Examples of stratified sampling are:

Sample Size

A question which is invariably

asked during the

planning stages of a survey is "How big a sample is
needed?", usually in relation to attaining a desired
level of precision for some estimate, based on a
sample mean. The question is deceptive; although
it looks as though there should be a simple answer
{"The magic number is 317"), an accurate answer
can not always be given,

The precision of the survey is determined by the
variability of the data. The more variable the raw
data, the less precision there is in the results. For
example, if most of the values in a sample lie close
together, we can be confident that the mean (or
average) of these values will be a good estimate of
the true mean. Conversely, if the sample data are
widely scattered, the mean will be much less well
defined and the accuracy reduced.
For most surveys, the choice of sample size usually
involves a compromise between reliability and cost.
Unfortunately, the dice are rather loaded in favour
of the cost factor. Costs tend to increase more or
less directly with sample size - doubling the
number of days in a field survey will double the
cost. However, sampling theory shows that the
precision increases only as the square root of the
sample size - which means that to double the
precision, the sample size must be increased by
four. In other words, if a survey of 300 users gives
a result accurate to !50Vo, you would need to
survey 1200 users to give an accuracy of ¡25Vo for
the same result.
Choosing the sample size to yield a particular level

of reliability is therefore possible only when a
measure of the likely sample variability is
available, perhaps from a previous survey. Details
of the necessary calculations can be found in many

Freshwater Fisheries Centre

'
'

dividing a creel/interview survey period
into weekdays and weekend/holidays;
sampling individual licence classes in a
postal or telephone survey, with some
classes being sampled more intensively than
others.

Sample stratification usually will improve the
efficiency of your survey, particularly if you have
some prior knowledge of how usage is likely to be
divided between strata. In the creel/interview
example mentioned above, resources might allow
for 50 survey days over a 180-day period, made up
of 60 weekend/holidays and I20 weekdays.
Stratified sampling theory provides a method for
determining how to divide the 50 available survey
days between weekend/holidays and weekends, to
obtain the best estimates possible. In a telephone
or postal survey, information from field interviews
may suggest that some licence classes (e.g., juniors
or part-season licence holders) make up only a

of the users. Rather than
sampling all licence holders equally, it may well be
appropriate to increase the sample size for adult
and/or whole-season licence holders at the expense
of junior and part-season licence holders.

small proportion

4-2.3

Summary

From the above discussion, it should be clear that
sample design is a complex procedure which can
rapidly lead into areas requiring expert help and
opinion. Sampling theory does not provide all the

answers, but it does indicate how to think
intelligently and constructively about the problems
that you are likely to encounter. For a small, oneoff survey concerning a local management issue,
your own ideas and reading, backed-up by

13

experience and commonsense, may be all that is
required to achieve a useful and workable design.
For a larger survey, which may be used to provide
evidence at a formal hearing such as a water
conservation order application, obtain expert
advice as early as possible.

4.3

Costs

Assessing the cost of a survey obviously should be
attempted as soon as possible during the planning
process. However, costing cannot be done until the
objectives, field procedures, and reporting
requirements have been specified. In practice,
your initial cost estimates may exceed the available
budget, and the survey's objectives may need to be
revised accordingly.

Generally,costs comprise two broad groups, fixed
costs and operating costs. Fixed costs, which do
not vary greatly with the size of the survey,
include:

.
.
'

planning and management costs;
consultancy fees;
reporting and publishing costs.

Operational costs tend to be directly related to the
size of the survey, and include:

'
'
.
.

sample selection;

preparation of stationery;
field interviews and/or postage;
data tabulation, processing, and editing.

4.4 Timetable

A timetable and/or checklist of tasks to be
completed as the survey progresses should be
included in the survey plan. As a minimum, the
timetable should indicate when you expect to
complete key stages of the survey, e.g., field work,
data analysis, and write-up. In a large survey, you
should check occasionally that you are running to
schedule, and consider what contingency plans may
be needed in the event of delays. Timetabling is

particularly important in an interview survey,
where you will need to consider the availability of
field equipment, staff, and vehicles.

5.

QTJESTTONNATRE DESTGN

5.1 Questionnaires

and Survey Forms

The survey questionnaire/interview form is the
basic means of communication between the
surveyor and the respondents. It follows that a
well designed form is an essential ingredient of a
successful survey, irrespective of whether the
questions are self-administered (as in a diary or
postal survey), or handled via an interviewer (as in
a field or telephone survey).

An excellent guide to questionnaire design has
been published by the Department of Statistics
(Anon 1986). Please refer to this publication
before designing any form of questionnaire.
However, the following extract from the handbook
is worth quoting, and is particularly relevant to the

type of surveys conducted by the ASM:

A detaí[ed statement of the sirvey objectives
serves as a guíde and constraint to the
questions that need to be asked. If there was
no such constraint then we could end up with
an endless list of questions. There are always
countless questions which will provide
interesting information (although not
necessarily related to the objectives) but there
"

...

is rarely room for

anything other

than

essentials. Unless there Ís a specifíc use in a
particular piece of information elicited by a
question it ís usually better to exclude it.

A questìonnaire is, therefore, not just a list of
questions but an instrument for the collection
of responses from the responding person.
The questíons must be worded ín such a way
that they impart the same understandingto aII
respondents; they must be in a logieal
sequence ... and the questionnaire must be
desígned with the data capture and processing
aspects kept clearly in mínd. Accompanying
the questions must be clear, unambiguous
instructions and notes necessary for the
completion of the questionnaire."
Good questionnaire design

is largely a matter of

attention to detail, in which you should put
yourself in the respondents' shoes and try to
imagine every possible misinterpretation,
ambiguity, or uncertainty that might arise. There
is no quicker way to alienate respondents than by
presenting them with questions that are unclear,
irrelevant, or which just appear silly. Even if a
minor design flaw results in just SVo of the
respondents misinterpreting a question, the
Freshwater Fisheries Centre
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cumulative effect of several faults can mount up
rapidly. A pilot survey, or even just a few trials
amongst your colleagues, will usually pinpoint any
design problems.

In Appendices I and II, two questionnaires from
previous surveys have been examined with a view
to identifying possible improvements in layout and
content. Please read these examples thoroughly, as
they are based on common, everyday examples and
should clarify much of what has been covered in
the text.

involve a computer. Use of a computer enables
compact and portable data storage, allows fast and
efficient checking and editing, and gives access to
software for tabulating, plotting, and manipulating
the data.

For postal and diary surveys, a computer can
simplify tasks such as:

. sample selection;
. tracking down non-respondents;
' printing address labels (particularly if
licence butts or receipts are already filed on

computer).

5.2 The Covering Letter
For all surveys, a brief introductory statement to
respondents is necessary. In a telephone or
interview survey this may be done verbally, but
more usually some form of written statement will
be required, such as a covering letter.
This statement should explain - in non-technical
language - who is conducting the survey, what its
objectives are, and who is being surveyed. Any
instructions which do not readily fit on the
questionnaíre should be included, although it is
preferable to avoid this if at all possible. The
confidentiality of replies should be emphasised, as
should the need for people to reply even if they
did not fish/hunt in the area covered by the
survey. The letter should also include a contact
telephone number for anyone requiring further
information.

It is particularly important that the covering letter
is completely neutral about what the survey results

are to be used for, so that respondents are not
encouraged to slant their replies. For example,
statements to the effect that the survey results may
help to save an area from development are
obviously to be avoided. Generally,it is sufficient
to state only that the survey is related to a
particular study, without elaborating any further.

An example of a covering letter from a previous
survey, and a few suggestions for improvement,
are given in Appendix III.

6.
6.1 General
Even

of the

Freshwater Fisheries Centre

data

involve follow-up work such as telephone
fail to pass

calls to respondents whose data
the checks).

All these tasks should be taken into account as
early as possible during the planning stages of the
survey, and the questionnaire should be designed
with the eventual mechanism for data processing
firmly in mind. Particular points to consider are:

' the method(s) of analysis;
' statistical requirements;
' compatibility between the data and your
computing facilities;
. the form that the results will take (means,
tables, graphs, etc.).

Don't be afraid to consult experts if you need help
in deciding how the data should be analysed. In
general, the statistics involved will be relatively
simple, provided that you are on the right track to
begin with.

6.2 Coding, Checking,

and Entering Data

the best efforts of field staff in conducting
interviews, your rarù/ data will still contain errors

Cor¡siderations

if your survey involves only

' checking and coding the raw data;
' setting up an appropriate filing system;
' data entry (either by key punching or hand
transcription);
. checking and editing the data (which may

Even with a carefully designed questionnaire, and

DATA ANALY$S

respondents, analysis

Regardless of whether or not a computer is used,
however, initial analysis of your survey data will
involve the same basic steps. These include:

100 or so
probably

will

and inconsistencies. Typical examples (such as
ticking a box when a numerical answer is required)
are mentioned in the case studies (Appendices I
and II). Problems also can arise because of
discrepancies between responses to two related

r5

questions. For example, in the 1988 Rakaia survey
a few replies were received in which anglers had
provided answers to sections 4, 5, or 6, despite
having indicated in Section 3 that they had not
fished the water concerned.

6.3 Data Analysis

possible cross-tabulation. This does not mean that

you should over-analyse your data by plotting
every conceivable cross-tabulation until something

it

is not possible to anticipate all such
errors that will be encountered, you should have a
consistent policy on how to deal with them. If a
respondent has simply skipped a question, you
must be able to code this as a null response, rather
than as a zero (e.g., Question 9, Appendix I).
Ambiguous replies also must be dealt with. In
some cases you may be willing to guess at a
respondent's meaning from their replies to other
parts of the questionnaire, but if there is any doubt
it is best either to discard the response and code it
as null, or to contact the respondent directly and
clarify the answer. Although discarding the reply
represents a loss of data, it is preferable to making
an arbitrary guess which may reflect your own
biases rather than the intentions of the respondent.
Although

A good survey should provide the opportunity for
follow-up analysis. For example, every pair of
questions, when considered together, yields a

and Result Interpretation

Because individual surveys will vary greatly in
purpose and design, only very general guidelines
can be given on how to proceed with the analysis.
Moreover, with a well-designed survey such advice

should be largely superfluous, as the analysis
required should flow naturally from the survey's

interesting falls out. However, you should be on
the lookout for related groups of questions which,
when analysed jointly, may provide new and
constructive perspectives on the data. In some
instances, the possibility for such analysis may
have been envisaged at the planning stage and may
even be stated explicitly in the objectives, but, in
other cases, the relationship between questions may
not become apparent until after the data have been
tabulated.

7.
7-l

REPORTING

Content and Organisation

The end product of any survey is publication of
the results. For most ASM surveys, this will
usually be in the form of an internal report.
Results also may appear in submissions to tribunals
or regional councils, evidence presented at a water
conservation order hearing, or in the annual report.
If you lack the time to prepare a full report
immediately, ensure that a summary or progress
report is done as soon as possible.

objectives and the data collected.
In many cases, analysis may simply involve adding
up all the replies to a particular question,
calculating whatever means, medians, confidence
limits etc. are appropriate, and perhaps scaling up
the results to yield figures for a whole population.
Where your survey is concerned with attitudes and
opinions, all that may be required is a table
showing the percentage of respondents holding a
particular opinion.

The survey report represents the final outcome of
the survey, and should fulfil the survey'sobjectives
clearly, concisely, and in simple language. The
following structure should be suitable for most
ASM survey reports:

' title page/heading;
' introduction and/or background;
' aims and objectives;
. methods, including details of the sampling
procedures used;

When interpreting your survey results, be on the
look out for any factors which may have affected
the data gathered. Points to consider are:

.
.
.
.
'

non-response bias;

interruptions to the survey programme (e.g.,
adverse weather or river conditions);
consistency of your results with those from
other surveys;
data variability and distribution (e.g., are
there a few respondents who have made a
disproportionate contribution to your
estimates?);

have respondents told the truth?

. study area and field procedures;
' presentation of data, using tables and
graphs to illustrate important results as
appropriate;
. discussion and conclusions;
. an evaluation of the survey;
' summary and recommendations;
. acknowledgements, references, and
appendices.

Tables and graphs should be used to illustrate
important results, and also to helP break up the
text. However, remember that graphs should
inform rather than decorate, and don't feel
Freshwater Fisheries Centre
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' if some questions were misinterpreted, how
could they be reworded?
. were there particularly successful questions
or design features which could be

compelled to use a graph when a table would do
just as well.
The original statement of objectives and the survey
plan should usually be incorporated into the report

more or less verbatim. You also should include a
copy of all questionnaires and covering letters used
during the survey, partly so that readers can make
their own judgements as to the merits of the
suryey, and partly to provide a resource for future
work.

7.2

Aclstowledging Respondents

If you have a postal address for each user
contacted during the survey, a worthwhile public

relations exercise is to mail a brief
acknowledgement to each respondent, together
with a summary of the survey findings. If your
survey is to be continued over several seasons, this
will help to maintain interest whilst demonstrating
to respondents that their information has been of
use. Even if you have no follow-up planned, your
efforts will be appreciated by the next person who
needs to survey the same population.

8.

SURVEY EVALUATION

incorporated into future surveys?

Where statistical accuracy was a primary

consideration, consider how the confidence
intervals derived for key estimates measured up
against your objectives. If they were broader than
you had hoped for, would an alternative sample
design have been more productive? Did you
sample enough/too many weekends, weekdays,
adults, juniors, experts, beginners etc.? Was the
width of the confidence intervals due principally
to high levels of variability in the raw data? If so,
you may have to revise your ideas about the level
of accuracy that is achievable with the methods
used.

Remember, however, that the perfect survey is a

myth. As long as a survey involves the exchange
of inf ormation between the surveyor and the
surveyed population, errors resulting from poor
communication are likely to occur. Likewise, even
in a successful survey, there will always be aspects
of the objectives, design, or implementation that
could be improved. The important point is not to
dwell on such errors, but to learn from them for
the benefit of future surveys.

An important section of any survey report is an
evaluation of what the survey achieved. This is an
opportunity to look critically at what was done, to
learn from your successes as well as your failures,
and to build up experience for the future.

9.1

The most important question is, of course, "Did the

Essential:

If it failed to do
this, were the objectives too ambitious or too

survey meet all its objectives?".

imprecise, or was the methodology at fault? If the
objectives were completed satisfactorily, how

efficient was the survey in terms of cost and
effort? Could a smaller survey have achieved the
same results? Was the survey completed within

budget;

if

not, how and why did cost over-runs

9. SOURCES

OF INFORMATION

Suggested Reading

' "Handbook on Survey

Procedures",

published by the Department of Statistics
(1986). This book is written in nontechnical language for the lay person, with
chapters on developing and implementing

surveys, questionnaire design, and
contracting out statistical surveys. It

occur?

contains practical, down -to-earth advice

As the survey progresses, make notes of good and
bad points for future reference. Examination of
the raw data provided by the questionnaire or
interview forms used usually will suggest possible
improvements in design and technique. For
example:

irrespective of the methods used. Every

.

which applies to all ASM

were

all the data

usable,

or did some

questions provide information of little or no
value?

Freshwater Fisheries Centre

surveys,

Society should have a copy.
Recommended:

"Survey Sampling", by Leslie Kish (1965).
This book contains chapters on all aspects
of sampling theory, a lengthy discussion of
biases and non-sampling errors, and a
wi de - ranging bi bliography. Some

l7
mathematical fluency is assumed, but much
of the text is accessible to those with only a
limited mathematical background.

.

'Sampling Techniques", by W.G. Cochran
(1977). This book covers some of the same

ground as Kish (1965), but

is

more

statistically oriented.

At least one of these two books should be read by
anyone involved with sample survey design.

. "The Visual Display of

Quantitative
Information", by Edward Tufte (1983). An
excellent book on how to present data using
clear and informative graphics.

Suggested New Zealand Literature includes:

.
'
'
.

National Angling Diary Scheme: Allen and
Cunningham (1957); Graynoth(1974)
Postal survey techniques: Unwin and Davis
(1983); West and Goode(1986)
Creel survey/field interview methodology:
Witherow and Scott (1984)
MAF Fisheries reports, such as the Fisheries

Technical Report series

.

N.Z. Freshwater Fisheries Report series
Catchment and Regional Water. Board

reports (now published by

.

and

Regional

Councils)

ASM Annual reports, technical reports etc.

The wider scientific literature contains literally
hundreds of papers and technical reports on
hunting/angling surveys, creel surveys, and diary
schemes. Consult your library.

University of Otago Zoology Department, and the
University of Canterbury/Lincoln University
Centre for Resource Management. Specialist
advice on survey procedures and technical aspects
such as questionnaire content and layout is
available from the Department of Statistics (contact
address: Survey Control, Department of Statistics,
Private Bag, Wellington). Within MAF Fisheries,
staff with expertise in survey planning and design,
postal survey techniques, and data analysis are
located in Rotorua, Wellington, Christchurch, and
Dunedin.

An option is to have your survey done under
contract by an independent agency. One such
survey was conducted on behalf of the North
Canterbury Acclimatisation Society by Octa
Associates, in 1974. Many of the agencies
mentioned above will undertake such contract
work, as will a number of private firms.
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Advice on survey techniques is available from a
number of sources. The principle contacts are
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Find out whether any other ASM staff have
conducted surveys similar to yours. However,
remember that other programmes and methods
should not just be copied wholesale, but will need
to be adapted to your particular problem.
University expertise is available in areas such as
sample design and data analysis (through the

Mathematics Department),

and survey

and

questionnaire design (through departments such as
Geography andlor Social Sciences). Departments
with specific survey expertise include the
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APPENDIX I. The 1985 Wanganui Game
Bird Hunter Suney

determine the economic value of game bird
hunting, which was presumably the intent of
questions 15 - 18, a separate survey (using the
techniques outlined in Appendix V) would be
necessary. As another example, there is
unnecessary duplication between questions 6, 7, 9,
and ll. Apart from a few shooters who may have
hunted for a particular species without success, all

the information elicited by question 6 will

be

to

be

contained in the ans'ù/ers to questions 9 and I l. It
would also help respondents if questions relating to
a single topic were grouped under a common
heading, introduced by a sentence or two of
explanation, and set off from the rest of the
questionnaire by the use of line rules or some such
device.

When
Many ASM surveys are concerned with quantities
such as the number of anglers fishing a river, the

of

ducks shot during a game hunting
relative
popularity of different angling
season, the
methods, or the most pref erred species of
fish/game bird. Usually, this information is sought
for a particular season, or a particular region or
river. Other questions might ask for opinions on
various management options and society
regulations. This case study involves one such
survey.
number

Al.l

a

question requires the answer

provided by writing in, or ticking, a box, the box
should be as close as possible to the relevant
section of the question. This is particularly
im portant for multi -choice questions, to reduce the
chance of respondents inadvertently using the
wrong box. For example, the alternatives to
question l2 should be set out as:
Better than average
Average

Below average

Questionnaire Layout

The original questionnaire (FiB. Al) was printed
double-sided on A4 paper, folded into three panels
so that the heading and covering notes appeared on
the front panel. Although this makes for a very
compact form, the overall ef fect is rather
cluttered, and the large number of questions (30 in
total) is too many for the size of the form. Where
respondents were asked for written answers (e.g.,
questions 13, 25\ or to enter numbers in a box
(e.g., question 9), it can be very frustrating if not
enough space is provided. Some of the questions
(e.g., ll, 13, 16, and l8) would require a little
thought, and it is not hard to imagine respondents
getting half way through the questionnaire and
then giving up after encountering a question which
they could not answer easily.

The number

of different topics covered in

the

questionnaire is rather large. While this may have
been consistent with the survey's objectives, it is
quite likely that some of the information sought
was of lesser value, and that a more rigorous
vetting of the objectives would have reduced the
bulk of the questionnaire. For example, to

Freshwater Fisheries Centre

rather than

Better than average
Average

Below average

Although this is a vety minor change, it costs
absolutely nothing in terms of questionnaire space,
and could easily be worthwhile in a question with
a larger number of alternatives.

Al-2 Instructions to Respondents
A form of "Murphy's Law" generally applies to
questionnaires - if it is possible for an invalid
response to be given, someone will do it. Typical
examples are ticking both boxes of a yes/no answer
or more than one box of a multi-choice answer,
ticking a box when a numerical response or a

WANGANUI ACCLIMATISATION
SOCIETY

WANGANUI ACCLIMATISATION SOCIETY

8. YOUR REASONS

GAME BIRD HUNTER OUESTIONNAIRE
(a)
{b}

GAME BIRD HUNTER

I.

QUESTIONNAIRE
1

No

PROVIDES HUNTING CHALLENGE
SOCIAL EVENT
OTHER (State)

RESIDENTIAL ADDRESS

985

9.-

(a)
2.

OCCUPATION

3.

YOUR SEX IS

Male
Female

Hunting in its District.

4.

YOUR AGE

Under 1 6

¡s

31 -40
41 .50
51 -60

hunting.

to the

success

HOW MANY YEARS HAVE YOU
PURCHASED A GAME LICENCET

WHAT GAME SPECIES DO YOU HUNT?
DUCKS (Mallard Grey Shoveler)
PARADISE DUCK
BLACK SWAN
PUKEKO
PHEASANT

of the survey that all

quost¡onna¡res are returned.

The information you supply will be t¡eated

OUA¡L

as

CONFIDENTIAL.

7.

Your co-operation would be greatly appreciated.

-Y.r/n /A"./

l.A.M. Moore, P¡e¡ldent

D

t-l
n

E
D
E
E
E

OUCK
BLACK SWAN
PUKEKO

OUAIL

The 1985 Wanganui game bird hunter survey questionnaire.

11
16

n
E
fl

.15
.20

20 plus

(b} PHEASANT& 1.5
ouAtl
6. t0
11-

E
E
E
n
fl

15

16-20
20 plus

10. (a) DO YOU HUNT AWAY FROM YOUR USUAL
AREA ON SPECIFIC TRIPS DURING THE
SEASON?

EE

DUCK
PARADISE DUCK
BLACK SWAN
PHEASANT
OUAI L

CANADA GEESE

tr
D

n

tr
tr
tr

(cl FOB THESE TBIPS lS YOUR HUNTTNG

AREA:-

WITHIN WANGANUI DISTRICT

(least preferred)

TARADtSE DUCK

¡D

1-5
6-10

(b) IF YOUR ANSWER IS'YES'TO ABOVE,
WHAT GAME SPECIES DO YOU PURSUE?

WHATGAMESPECIESDOYOUPREFER
TO HUNT? Rank 1 (mosr proferredl to 6

PHEASANT

Al.

E

Over 6O

On the completionof the 1985 Game Bird Season
would you please complete the questionnaire and
return to the Society in the envelope supplied by

FIGURE

n
n
n
¡
l
n
n

17 -20
21.30

The resultant opinions will form a useful base
to assist with decisions and management in
the proteclion and promotion of recreational

is essential

HOW MANY TIMES DID YOU GO GAME BIRD
HUNTING DURING THE l985SEASON?
(Days or Part Days.l
WATER FOWL

The Wanganui Acclimatisation Society is conducting a survey to obtain information on a
range of matters pertaining to Game Bird

E
E
n
E
E
E

READILY ACCESSIBLE
ABUNDANT IN YOUR AREA
GOOD TABLE BIRD

NAME

Dear Licence Holder,

It

FOR PREFERRING TO HUNT

1 CHOICE FROM O,7 ARE?

(Rankfroml-6)

INSTBUCTIONS FOR FILLING OUT THE
OUESTIONNAIRE
Tick or place numb€rs ¡n boxer prov¡ded or fill in the gaps
as appropriate.
lf a question ¡s not relevant to you please enter N/A.

tl

E
E
E
E
E

OUTSI DE WANGANUI DISTRICT

STATE AREA

E
D

t:

\o

16, THE CURRENT VALUE OF EOUIPMENT USEO
IN GAME BIRD HUNTING IS

-

11. YOUR 1985 GAME SEASON BAG
ODln¡no
wskor;

SHOTGUN

WAST

Roit of

Scgn

I

DECOYS
DOG

Paradise Duck
Shoveler Duck
Mallard Duck

$

YOUR EOUIPMENT IS
18. DURING

-

METHODST

FROM MAI MAI
JUMP SHOOTING PONDS & STREAMS
DRIFTING RIVERS
(State Riverl
ROUGH SHOOTING (Pheasant, Ouaitl
OTHER
{Statel

fl

E

tr

E
D

-

PETROL
ACCOMMODATION
19

OURING THE 1985 GAME SEASON, WHAT PER.
CENTAGE OF YOUR HUNTING TIME DID YOU
SPENO USING ANY OF THE FOLLOWING

(a) SHOULD THE cURRENT GAME.SEASON
(May-June) FOR WATERFOWL BE

SHORTER

-

n

D
D

SAME

LONGER

(b} SHOULD THE CURRENT GAME

SEASON
(May, June, July) FOR PHEASANT & OUAIL BE

trú
tr

SHORTER
SAME
LONGER

20. SHOULD THE GAME SEASON OPEN _
EARLIER

HUNTING

IS ON

-

LATER

D

PUBLIC LAND
PRIVATE LAND

n

(b} THE MAJORITY OF YOUR PHEASANT &
IS ON

OUAIL HUNTING

PUBLIC LAND

E

15. (al WHAT lS THE DISTANCE (one waylTO yOUR
REGULAR HUNTING AREA FOR
WATER FOWL
PHEASANT.OUAIL

_

l----l r'

l-----ltm

(bl DURTNG r985 SEASON HOW MANY
NY TR
TRIPS TO
YOUR REGULAR AREA FOR

-

WATERFOWL

SHOTGUNS

Al

(continued). The

1985 Wanganui game

D

tr

n
tr

26, WOULD YOU BE AVAILABLE TO ASSIST WITH
NEW PROJECTS SUCH AS REARING AND
RELEASING NEW GAME BIRD SPECIES OR
HABITAT PLANTING AND PROTECTION WORK.

BEES?

E @

27. DO YOU KNOW OF AREAS WHERE HABITAT
PROTECTION OR ASSISTANCE WITH PLANTING

WOULDBEAVAILABLE? E E

D

29, DO YOU APPROVE OF PRESENT BAG LIMITS?

EE
EE

EtE

EE

IF ANSWER 'NO' NAME SPECIES AND REASON
WHY

_

SPECI ES

REASON

22. SHOULD LAND OWNERS BE ALLOWED TO

EE

CHARGE FOR ACCESS TO HUNTING ON THEI
PROPERTIES?

R

23. WOULD YOU BE PFEPARED TO PAY AN ACCESS
FEÉ TO HUNT GAME ON PRIVATE LAND,
WHERE THAT LAND WAS MANAGED TO
PROVIDE HIGH OUALITY WATERFOWL OR

PHEASANT/OUATLHUNTTNG?

|Ye;]E

PHEASANT. OUAIL

FIGURE

tr

28. DID YOU GRAIN FEED DURING 1985 SEASONT

IF THE HUNTING
REGULATIONS WERE CHANGED TO ALLOW _
(a) SHOOTING GAME NOT
INFLIGHT

n

PRIVATE LAND

MONITORING GAME BIRD
POPULATIONS
-REARING AND RELEASING
GAME BIRDS
PROVIDING HUNTER & PUBLIC
EDUCATION & I NFORMATION
ENFORCEMENT OF GAME
REGULATIONS
OTHER ACTIVITIES (State)

21. WOULD YOU APPROVE

(b} UNPINNED AUTOMATIC

E

tl

tr

SAME

14. (al THE MAJORITY OF YOUR WATERFOWL

HABITAT

AMMUNITION
FOOD AND BEVERAGE

n
E
n

BETTER THAN AVERAGE
AVERAGE
BELOW AVERAGE

$-

THE 1985 SEASON HOW MUCH DID

YOU SPEND ON

Quail

12. WAS YOUR 1985 SEASON

-

E

MOST EMPHASIS IN THE SPENDING OF GAME
LICENCE INCOMET Rank from 1 (most emphasisl
to 5 (least emphasisl
PROTECTING & MANAGING

17, THE ANNUAL MAINTENANCE COSTS FOR

Pheasant

I3,

TO YOUR EOUIPMENT EXPENSES?

CLOTHING, etc.

Black Swan
Pukeko

SOCTETY? |\ã;] E

25. WHERE DO YOU THINK THE ACCLIMATISA.
TION SOCIETY SHOULD BE PLACING THE

MAI MAI

Grey Duck

ACCLTMAïSATTON

(bI DO YOU THINK $25.00 IS A REASONABLE
PRICE FOR A SEASON'S LICENCE COMPARED

BOAT & MOTOR

olal

24. (a) ARE YOU A MEMBER OF THE WANGANUI

bird hunter survey questionnaire.

30, DID YOU USE A DOG FOR GAME BIRD HUNT.
ING?

COMMENTS:

EE

f\)
o

2l

ranking

is required, or simply not giving an

answer. There is no way

to avoid such problems

entirely, but clear instructions accompanying each
question (or group of questions) will go a long way
towards reducing the number of unusable replies.
(Respondents who refuse to read even the clearest
instructions are simply a factor that has to be lived
with.)

In the game bird questionnaire, the main
instructions are tucked away above the first
question, and are set in a smaller typeface than the
rest of the text - certainly not a good way to
encourage respondents to read them. Several of the

-it may be
obvious to you what is required, but it won't be
obvious to some of the respondents. For example,
how rnany boxes should be ticked in question
10(b)? And what about hunters who bought a
licence in 1985 but, for one reason or another (such
as poor health), were not able to use it - do you
want them to ans'ü/er any of the questions (e.g., 19
- 23), or simply to return a blank questionnaire?
questions could use specific instructions

Al.3

Question Design

Although the questions in the game bird
questionnaire seem to be straightforward, a
number of design features could be improved.
Most of these are minor, but (as noted earlier) their
cumulative effect can be significant. Moreover, in
some cases the questions as written could result in
misleading or incorrect data being collected,
without the investigator being aware of it. Going
through the questionnaire from the beginning,
improvements could be made as follows:

.

.

Question 4: Which box does a l6-year-old
tick? Also, why not amend the last age
category (Over 60) to read "61 and over", to
avoid the possibility of confusion with the
preceding category (51-60)? In general,
whenever a series of ranges make up the
alternatives to a multi -choice question, they
should be exhaustive and discrete. More to
the point, why use ranges at all? The bulk
of the question (and the possibility of error)
could be reduced simply by asking "Your
age last birthday 'ù¡as?" and providing one
box for the answer. The responses can then
be grouped into whatever categories are
appropriate;

Question

5: This question is not clear.
- the number of

'What exactly is required

years a person has been hunting, or the
number of years that they have botrght a

licence? The respondent who has hunted
every year for the last 20 will probably
answer "20", irrespective of whether or not
they bought a licence in every one of those
years, but what about the respondent who
shot for two or three seasons some years ago
and has only now bought a licence again
after, say, a 5 yeat break? Remember the
ZVo factor - only one respondent in 50
might have difficulty with this question,
but the effect is cumulative;

9: As with question 4, the use of
response categories for a simple numerical
answer creates problems for the surveyor as
Question

well as for the respondent.

What

who did not hunt for either of

these

information is required from respondents
categories in 1985? How will replies be
interpreted when none of the boxes have
been ticked - "I did not hunt for this game
bird" or "I can't remember, so I haven't

ticked anything"? Simply providing

one

box for the respondent to fill in the number
of days (which might legitimately be 0) is
better, because then it is possible to
calculate the mean number of days for all
respondents;

The phrase "How many times did you go
hunting?" is ambiguous. A better way to
word the question (which has been used
successfully in angler surveys) is "On how
many days did you go hunting/fishing?"

This is more likely to be interpreted
uniformly by all respondents, and

eliminates the need to refer to "days or part
days". When answering a similar question
from an angler survey on the Ahuriri River
("How many previous visits have you made
to the Ahuriri?"), respondents obviously
were unclear as to whether "visitstt meant
days, seasons, or something in between,
such as weekend camping trips during one
season;

Question l0: Part (c) of this question
illustrates a common problem - how
confident are you that all respondents know
the geographical boundaries of your
district? It's safe to assume that many of
them will not know, in which case the
answers will be of little use. In general, if
a self -administered questionnaire includes
references to geographical features, such as

district boundaries or reaches and

tributaries of a river system, then it should
include a map. The third answer box
Freshu¡ater Fisheries Centre
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opposite 'State area" is presumably just a
drafting error, and would be interpreted as
such by many respondents - but it doesn't
increase their confidence in the worth of
the survey. Thorough proof-reading is the
only way to eliminate such errors;

Question

ll:

Along with question

to hunting outside the district? When
analysing the data, it will not be clear

whether the effort and bag data refer just
to the Wanganui Acclimatisation district, or
whether they include figures for Wanganui
licence holders hunting elsewhere. Which
of these alternatives is correct depends on
the survey's objectives, and the
questionnaire should be worded
accordingly;

Question 12: The difficulty with this
question is similar to question 5 - not all
respondents will have hunted enough to
give an independent assessment of what
constitutes an "average" season, Inclusion of
a fourth alternative ("1 have not hunted
enough to compare seasons") would cater
for such respondents. (See Appendix II for
a survey where such an alternative was
used.) Another option would be to include
an instruction directing respondents to
answer this question only if they have
hunted for more than (say) five seasons;

Rather than asking
respondents to specify one of two mutually
Question l4:

exclusive alternatives, it is better to allow
an escape clause for those who cannot give
a clear-cut answer. Respondents who hunt
equally on public and private land may just
choose one box more or less at random, tick
both boxes, or skip the question altogether.
The addition of a third alternative avoids
this problem:

My waterfowl hunting during the 1985
(tick ONE box)

-

Mostly on public land
About equally on public and private land
Mostly on private land

Freshvater Fisheries Centre

to

those given for

questions 19 and 20:'

'

2l-30: Many of these questions
require respondents to give a yes/no

Questions

opinion on various management issues. As
with question 14, it would be appropriate to
provide a "no opinion" alternative, rather
than forcing respondents to give a definite
ansrù/er for issues about which they may not
have a firm opinion.

9,

question I I presents further difficulties in
interpretation. Giventhat the introductory
notes say that the survey pertains to hunting
"in its District", what figures should hunters
supply for these two questions, particularly
when question l0 makes explicit reference

season was

These choices are similar

Al.4

Conclusions

Although most of the problems identified above
are minor, the overall result is a questionnaire
which is considerably less effective than it might
have been. With a little more care in the planning
stages, and more thought as to the objectives, the
questionnaire could have been shortened and made
clearer without any significant loss of information.
Does this really matter, given that the survey was
presumably intended simply to provide some basic

insight into game bird hunting in the Wanganui
district? After all, despite its shortcomings, it is
most unlikely that the survey data would have been
so far out as to lead to the wrong management
decisions being made.

The answer is that it does matter, and for several
good reasons. Any question worth asking should
be phrased so that you can be sure what the
answers mean, without having to guess. If this
would make the questionnaire too long or too
complex, then take a hard look at the survey's
objectives to clarify whether or not the question is
worth including.
Secondly, any ASM survey should be seen in a
national context. Locally, you may be able to live
with a degree of bias/error in your results, but
what about the next survey in another district
which tries to make comparisons between their
results and yours? Equally serious is the situation
where one survey is carried out, is seen to have
been more or less "successfultt, and is used as a
prototype for subsequent work. For example, the
'Wanganui
survey was modelled on a previous study
in the V/ellington district, and many of the
questions used were copied verbatim from the
Welli ngton questionnaire.
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APPENDIX

A2.l

2.

The 1988 Rakaia Catchment
Angler Usage Survey

Objectives

This case study is based on a

questionnaire

MAF Fisheries staff in consultation
with the North Canterbury and Ashburton
Acclimatisation Societies. The main objectives of
the survey (see Section A2J.I) u/ere to estimate
angler usage of the various waters within the
Rakaia catchment, and to measure their relative
developed by

importance. Although this survey duplicated some
of the National River Angling Survey (NAS)
results (Teirney et al. 1987), it was still considered
desirable since the NAS data were l0 years old,
and did not cover any of the numerous lake
fisheries in the upper catchment.

After discussions v/ith representatives from each of
the two Societies, a draft questionnaire was sent to

the Department of Statistics for comment,

and

several changes and improvements were made in
the light of their suggestions. The f inal
questionnaire (which was mailed to 1083 anglers in
the two districts) is shown in Figure 42.1, and the
covering letter and map which accompanied the
questionnaire are shown in Figures A2.2 and A2.3.

A2-I-l Documentation Submitted to

the

Department of Statistics

Background: The catchment of the Rakaia River
provides one of the most heavily useC and highly
valued recreational freshwater fisheries in New
Zealand. The Rakaia River mainstem is one of
four rivers in the Canterbury/Otago region to
support a major chinook salmon fishery, along
with the Waitaki, Rangitata, and Waimakariri
Rivers. Primarily because of this, the Rakaia has
been recommended as suitable for a National Water
Conservation Order.
Over and above the salmon fishery, however, the
Rakaia catchment includes a number of other
angling v/aters of varying degrees of significance.
These include Lake Coleridge, a popular mixed
species fishery for trout and salmon, smaller lakes
such as Georgina,Selfe, and lda, which hold stocks

of trout, and

headwater tributaries such as
Glenariffe Stream and the Harper River, which
hold brown and rainbow trout.
The Rakaia River forms the boundary between the

North Canterbury and Ashburton Acclimatisation

Districts, and is jointly administered by the North
Canterbury Acclimatisation Society (NCAS) and
the Ashburton Acclimatisation Society (AAS).
Because of the importance of the Rakaia fishery to
anglers within both districts, the Councils of the
two Societies have a continuing need for up-todate information on angler usage of all waters
within the catchment. This information is used to
determine priorities for protection andlor
enhancement of the various fisheries, particularly
when developments within the catchment are likely
to have an impact on fishery values. For example,
one current issue concerns a proposed development
of the Ryton River catchment for tourism, with
potential impacts on several headwater and lake
fisheries.

In view of the need for information on the Rakaia
fishery, the NCAS and AAS propose to conduct a
postal sample survey of anglers within their two
districts. To fish for salmon or trout, anglers must
purchase an angling licence at least annually. At
the end of the angling season, all licence receipts
are gathered together for audit purposes (usually in
June or July). At this time, the total number of
licences issued is known exactly, and it is a simple
matter to select from these a random sub-sample of
names and addresses.

Using this approach, approximately l5 postal
surveys of anglers in Canterbury and Otago have
been conducted over the last 10 years, and have
consistently elicited response rates of 90-95Vo.
The proposed survey differs from these earlier
ones only in that it covers a wider range of topics,
and therefore involves a more complex
questionnaire.
Objectives: The survey has two main objectives,
as follows:

(l ) to estimate the usage, by NCAS and AAS
adult whole-season fishing licence
holders, of the various river and lake
fisheries within the Rakaia catchment;

(2) to measure the relative importance of the
various river and lake fisheries within the
Rakaia catchment.
In addition, the survey has the following secondary

objectives:

. to assess the popularity of different reaches
of the Rakaia River;

. to assess anglers preferred

target species on
the Rakaia River, and in Lake Coleridge;

Freshwater Fisheries Centre
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A SURYEY TO IIEASURE
AßGLER IßAGE OF THE R¡I(AIA CATCHÎIEIIÏ

Questionnaire

Sectìon

3

Listed below are all the maior angting waters in the Rakaia
catchment. If you are not sure where any of these are, please
look at the map. lhis question is in two parts.

l{umber

0n hoH mary days did you fish these waters during the1987/88 angling season? In the box beside each ang'ìing Hater'
olease wriie tñe number of days on which you fished that water. jt.
if you di¿ not fish a particular water, put 0 in the box beside

Part 1

Section

I

Angling
Hater

ouring the 1987/88 angling season (1 october 1987 - 30 Apriì 1988)
did yõu fish ànywhere wìthin the Rakaia catchment - that is' the
main stem ðnd tiibutaries of the Rakaia River, Lake Coleridge and
the surrounding area, and the Låke Heron/Lake Stream system - as
shown on the enclosed map?
Please

tick

one box

to

show whether you

fished in the

Rakaia

-0f,>

Pleöse go to

fished there

Lake Georgina
Lake EvelYn

Lake Catheri ne

Lake Stream

'Lake Lillian

Harper/Avoca River
Ryton RÍver
Lake Coleridge

other (please specifY)

Lake Heron

sea-run quinnat saìmon

Angling
Hater

l-l

t]
Ll

catchment angler usage survey questionnaire (pages

I

You

Lake Evelyn

Glenôriffe Strean

Lake Hènrietta

Lake Selfe

Lake Ida
Lake C¿therine

Lake

Lììlian

Harper/Avoca RiYer

Lake Heron

Ryton River

other (pìease specify)

Lake Coleridge

42.1. The 1988 Rakaia

to

ing
Hater

Angl

Lake Georgina

Lake Strean
.

imPortant

Rakaia River

Hydra tlaters

turn over .

lhree nost

Acheron River
tliìberforce River

ilathias River
Pìease

days

Lðke Selfe

your third choice.

species, Hrite 0 beside that species:

salmon

of

on which you
fi shed there

Lake Henríetta
Lake Ida

Stream

fish from the Rakaia catchment did you land and
keep duiing the 1987/88 angling season? In-the box beside
eacir type õf fish, please write the number of fish you
landed-änd kept. If you caught no fish of a particular

Hov{ many

Land-ìocked quinnat

Number

t\)

À

fe rouìd like to know which angling Haters öre most
Part 2
imoortant to vou. Imagine that you could fjsh onìy three of
li-sted, but ttrat you couìd decide which three these
waters
thå
*oul¿ be. tlrÍte-l in the bòx beside the water that louìd be
your first choice, 2 besìde your second choice' ànd 3 beside

2

Trout

Angling
water

Rakaia River

Hydra llaters
Èlathias RiYer

your answer rras ul{orr' You
havè completed the questionnaire.
Please return it to us in the
reply-paid enveìope.
Thank you for your cooperation.

If

Section 2 below

FIGURE

days

Acheron River

Glenariffe

Section

of

on vhich you

l{i lberforce River

cätchment:

'"Iv

l,lmber

and 2).

Three most
lmPortant

to

You

Page 3

Section

Page

4

4

Section

I1 you dld not Fjsh the Raka¡a River in 1987/88, t.e. you entered
0 agalnst Rekaja Rive¡ for rl*l,Iúer of days on i1!ch you fished"
ln Section t, please go to Section 5.

you dit! not flsh in Lake tþron ln l9A7/Ag, i.e. you entered
0 agâjnsÈ Lake He¡on fo¡ ',¡¡Æbe¡ of days on nhìch you fished,'
ln Sectjon t, go to Section 7.

ansver part L,

If you fished the Raka¡a Rivet ln 1987/88, pJ,ease
Part 2, and Palt t of tàls secÈlon,

If

Pìease tick the box beside any area
River that you fished in 1987/88.

P.rt I

of the

6

If

vou fished Lake Heron

trying to catch? Tick

Rakaia

Riyer mouth to the upstream tidal 'limit
Upstream tidal limit to State Highway I
State Highway I to Rakaia Gorge
Rakaia Gorge to Coìeridge power station
Coleridge tai lrace

to

Section

2

lJhen you

Mostly

for

for

for trout, but also for salmon
0nìy for trout

salmon and

llostly for trout, but ålso for

7

you took part in during your angìing visits
Rakaia catchment over the lg87/88 angling season.

activity

(tent or caravan)
Raftì

N)

ng

(-'l

Shoot i ng
5winmì ng
Tramp i n g

have not fished the Rakaia enough to compare seasons
1987/88 was a very good season, tell above average
1987/88 Has a good season, better than averð9e
1987./88 Hâs an ôverâ9e season
1987/88 was a poor season. Horse thön average
1987/88 ras a very poor season, rell below average

0ther activities (please specify)

Section

I

Are there any coments you wish to
experiences

5

make on

your angìing

in the Rakaia catchment over thà

19g7lgg sèason?

you dld not flsh ln Lake Colerldge tn t987/88, !.e. 'you
entercd 0 agalnst Lake Coleúdge for 't\¡.rnber of days on
Hhlch you flshed" ln Sectjon J, 90 to Sectlon 6.

If

If

you fished.Lake Coleridge

in 1987/88, lrhat were you mostlJ
to show Hhether you fished

0liE box

0nìy

for

salmon

ilostly for salmon, but also for trout
Equally

for

salmon and

llostìy for trout, but also for
0nly

the

Jet-boating
Picnicking

best describes your angling success in 1987/88:

trJing to catch? Tick

to

Canoei ng

C¿mping

Part 3
Compared to previous seasons, how rould you rate the
l98i/88 fishing season on the Rakaja River in terms of angìing
success? Tick oNE box to shol{ rhich of the following statements

Section

can
any

trout

saìmon

only for trout

I

E

Listed below are some other outdoor activities which
be combined with angling. Please put a tick beside

0nly for saìmon
salmon, but also for trout

Equaììy

saìmon,

headwaters

fished the Rakaia River in 1987/88, what
were you mostly trying to catch? Tick oNE box to show
you
fished:
uhether
Part

1981/BB, what were you mostly
to show trhether you fishèd

only for salmon
but aìso for trout
Equally for salmon and trout

llostly for
l.lostìy

in

oNE box

trout

salmon

for trout
Please turn

thls guestionnaire. Please post
to us uslng the reply-pa¡d enveLope enclosed.

You have conpleted

tt
over.

back

fhank you

for your cooperatlon.

FIGURE A2.l (continued). The 1988 Rakaia catchment angler usage survey questionnaire (pages 3 and 4).
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?trozt/t eøøæcîazy

ñcctinøti¿atíon Society
6I AEALEY

AVENUE, CHFISICHURCH.

I

NEW ZEÂLAND

$øl¡bnrtnn ¿Acclinratisätiun $acíetg
P.O. Bo¡

TELEPHONÚg.I9I

113,

Ashbwton.

[)ear Angler,

of the North Canterbury and Ashburton Acclimatisation
Societies are conducting a study of angling in the Rakaia River
catchment. Our main aims are to find out how many angìers fish the
various lakes and rivers in the Rakaia catchment, and to measure the
relative importance of each angling water. As we are responsibìe for
managing these fisheries, we need accurate and up to date information
so that we can best meet the needs of our licence holders. Your
answers wili be strictly confidential to Society staff.
The Councils

Your name and address were among 1000 chosen at random from angling
ljcence holders in North Canterbury and Ashburton. l,Je would ìike you
to complete the attached questionnaire and send it back to us, even if
you did no fishing in the Rakaia catchment last season. This should
take only 5-10 minutes. If you are not sure which angling waters are
incìuded in the study, look at the map of the Rakaia catchment on the

of this letter.
Thank you for your cooperation. If you are not sure of what to do,
pìease telephone us (collect if necessary) at one of the follolving
back

numbers:

(053)-87-490
(053)-83-330

Bryan Strange
Bandy Lynn

(03)-669-191 Brian Webb
(03)-489-137 Richard Butler
(03)-841-439 MurraySnowden

(Ashburton )
(Ashburton )

(North Canterbury)
(North Canterbury)
(North Canterbury)

Yours sincereìy,

le /&

Ø.j ßdnat"
DB
(

FIGURE

R F Knowles

Howden

Pres i

dent,

MS

42.2. The covering letter
questionnaire.

Freshwater Fisheries Centre

(President,

)

issued with

NCAS)

the 1988 Rakaia catchment angler

usage survey
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The map issued with the 1988 Rakaia catchment angler usage survey questionnaire.
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. to estimate the total catch of salmon and
'

Section 7: Intended as a follow-up to a
similar question covered in a previous survey

trout from within the Rakaia catchment;
to identify other recreational activities
which are engaged in by anglers in the

in 1979. Since that time,

Rakaia catchment.

and Rationale: The
questionnaire comprises eight sections, structured
as follows:
Questionnaire Content

Intended simply to provide
with an opportunity to express
their own opinions about angling in the

Section

Section 1: A simple introductory question,
intended to eliminate f rom f urther

the duration of the visit. Although this
section is the most complex in the
questionnaire, and would perhaps be better
placed later on, there does not seem to be any
good alternative. Logically, it should precede
the information sought in Sections 3, 4, and 5,
and it would be out of place if located too far
towards the end;
Section 3: Intended to provide a comparison
between the distribution of angling effort in
1987188 with that recorded in other years.

The river bed changes constantly, so that
anglers move about from season to season
depending on where the best fishing holes lie
in relation to access points such as bridges
and side roads. The five divisions listed are
geographically distinct, well - known to
anglers, and consistent with those used in
previous surveys;

5: The Rakaia Rive¡: and Lake
Coleridge are the only two waters in the
catchment providing signi f icant mu lti - species
fisheries. The two fisheries are quite distinct
in terms of seasonality, teehnique required,
and, to some extent, even the type of angler
who fishes them. These two questions are
intended to ascertain anglers' preferences in
relation to the two available species;

Sections 4 and

6: Intended to provide an estimate of
the total catch of each species. The terms
ttsea-run" and
"lake-run" apply to salmon
from the Rakaia River and Lake Coleridge
respectively, and are well understood by
anglers for the reasons outlined in the

Section

previous paragraph;

Freshwater Fisheries Centre

8:

respondents

Rakaia catchment. Deliberately made oPenended. Past experience shows that aborfi lÙVo
of respondents make some sort of written
comment on their questionnaire even without
being offered a formal chance to do so.

consideration any licence holders who did not
fish in the Rakaia catchment;
Section 2: This section is intended to provide
the information necessary to meet Objectives
(1) and (2) above. As in previous surveys, the
standard unit of effort is an "angler-day", i.e.,
one angler fishing on one day, irrespective of

several

developments have increased the range of
recreational activities available in the area.
These include a walkway at Rakaia Gorge,
commercial jet - boating and raf ting
operations, and additional camping facilities;

Attachments: Copies of the survey questionnaire
and proposed covering letter were attached to these
notes.

^2.2

Questionnaire Layout

The questionnaire was printed double-sided on a
single sheet of El4 paper (about 20%o smaller than
A3), folded in half to form four pages. We used a
variety of devices to set out the questionnaire so
that related questions were kept together, and
respondents were given clear instructions on what
to do next. For example, section numbers were
Iisted in bold type, directional instructions to
respondents who did not need to answer all
questions were in italics, and individual questions
were indented. Whenever a question required
specific instructions, these were given immediately
after the question.
Despite this, the complexity of the questionnaire
probably approaches the limit of what is reasonable
for a postal survey. The overall response rate
(after two mailings and telephone call-backs) was
just over 80% - acceptable, but considerably less
than the 90-957o that has been achieved with
simpler questionnaires in the past (e.g., Unwin and
Davis 1983).

A2.3 Question Design

l: The purpose of this question was simply
measure the proportion of respondents who
fished within the Rakaia catchment during the
1987188 angling season. In setting out the
question, every attempt was made to reduce the
burden on respondents who had not fished, thereby
giving them the maximum encouragement to return

Section

to
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their questionnaire. Although the covering letter
emphasised that the questionnaire was to be
completed whether or not the Rakaia was fished,
respondents who had not fished tended to assume
that their information was of no value, and did not
bother to reply. Needless to say, insufficient
replies from this group yields an over-estimate of
angler usage.

The question is quite specific about what the
survey is concerned with. The range of dates
considered to make up the 1987l88 season is stated
ex.plicitly, and the geographical extent of the
Rakaia catchment is shown on a map.

2: This question should be quite
straightforward, provided that respondents tell the

Section

truth. For sea-run salmon f isheries, past
experience indicates that this is a reasonable

assumption. However, it is by no means clear that
the same can be said for trout fisheries (see Pierce
and Smith 1989), and the validity of using postal
surveys to determine trout catches by anglers
justifies further research. It is certainly clear that
anglers' replies are very sensitive to horv they
perceive the intent of the survey, and that arry hint
of bias in the covering letter - such as a suggestion
that the results will be used to protect the river will encourage false replies.
Section 3: This question is really the heart of the
whole survey and attracted a number of comments
from the Department of Statistics. The precise
wording of both parts was revised substantially in
the light of their suggestions. Nevertheless, the
question still caused problems for respondenrs.
Part I was answered correctly by most anglers,

although we received

a few

replies

in

"vhich
answer boxes were simply ticked. However, about

of the respondents interpreted Part 2 as
requiring three rivers to be chosen from the lefr
hand column, and three from the right, i.e., they
identified six waters in all, with a first, second,
and third choice from each column. This clearly
indicates a design fault, which we could and should
have avoided by more thorough pre-testing of the

Without this clause, many of these anglers would
probably have chosen one of the other alternatives,
distorting the results in an unpredictable way.
Sections 5 and 6: Together with Part 2 in Section
4, these two questions sought to determine anglers'
preferred species in the three main waters in the

Rakaia catchment; Section 6 on Lake Heron was
to the questionnaire after the original
objectives were drafted. Although the wording
may seem repetitious, it ensures that the questions
will be interpreted uniformly.

added

7: The list of activities was adapted from
the NAS questionnaire, with "Onlooking" being
dropped and "Jet-boating" added. Although
"onlooking" may be an appropriate term in a field
survey, it seems a little imprecise for use in a
postal survey. Analysis of the NAS data showed
that the percentage of "onlookers" varied little from
Section

river to river, and suggested that

whatever

it has more to do with angling in
general rather than being characteristic of a
"onlooking" is,

particular water.
Section 8: This question was included as much for
public relations reasons as anything else - most

anglers enjoy expressing their views, and this
provides them with a good opportunity, as well as
making for a change of pace after the more formal
part of the questionnaire. Well over 90%o of the
respondents who had f ished in the Rakaia
catchment made comments of one kind or another,
and many of these were positive. In general, of
course, comments are difficult to code and
tabulate, but it is usually possible to identify the
themes that recur most commonly, and to tabulate
the comments accordingly.

2%

questionnaire.
Section 4: The three parts to this section all follow
the theme introduced in Appendix I (Section AL3)

of explicitly listing all

possible alternatives to a
multi-choice question. All geographical features
mentioned in Part I are shown on the map. The
responses to Part 3 illustrate the importance of
providing for anglers who were not familiar with
the Rakaia River. Of the 354 respondents who
answered this section , 130 (37Vo) said that they had
not fished the Rakaia enough to compare seasons.

^2-4

Conclusions

Despite the amount of care taken

in designing the

quesrionnaire, at least one moderately serious
design fault (Section 3, Part 2) remained, affecting
about 2%o of the responses. More thorough pretesting of the questionnaire would probably have
revealed this problem, so that the question could
have been reworded before beingdistributed. That
this did not happen was mainly due to lack of time,
and provides a good illustration of the need to plan
well ahead.
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And finally - the fact that99Vo of hunters are male
reason to alienate the remaining lVo by
heading the letter "Dear Sir"! Using a neutral term

is no

such as "Dear Hunter"

or "Dear Angler" is

preferable.

With these ideas in mind, the letter could be
rewritten as follows:

Unwin, M.J., and Davis, S.F. 1983. Recreational
fisheries of the Rakaia River. N.Z. Minístry
of Agriculture and Físheries, Fisheríes
Environmental Report No.35. ll0 p.

APPENDIX

III.

The 1984 Wellington Game
Hunter Survey

This survey used a questionnaire similar to the
I, but was
conducted ayear earlier. The covering letter used
is shown in Figure 43.

Wanganui survey discussed in Appendix

In most respects, this letter is good. It is neutral,
saying that the survey will be used to canvass
opinions on management issues, but giving no
suggestion as to which opinions might be
"pref erred". The general tone is f riendly and
encouraging, emphasising that by replying,
respondents can have an input into their sport.
Specifying a date to reply by is also a good idea.
Most of the improvements that could be made to
the letter are minor. An important point which the
letter fails to mention is the need for licence
holders to reply regardless of how much hunting
they did. As mentioned previously, it is essential
to hear from all hunters, not just the keener ones.
It's also worth including a telephone contact
number, and emphasising that respondents should
get in touch if they have any questions about the
survey.

In any covering letter, short is usually best. Never
will do, and never use a
long word where a short one will do. The
Wellington letter could be shortened in several
places, often just by re-phrasing rather than by
leaving anything out. For example, rather than the
phrase "In order for the Society to get a good idea
of what licence holders concerns are ...", why not
just say "To help us learn what licence holders'
concerns are ..."? Equally well, rather than "All
returns will be treated in the strictest
confidence ...", how about "All replies will be
strictly confidential ..."?
use two words where one

Freshs'ater Fisheries Centre

Dear GameShooter

In settíng priorities for allocating money and staff
time, and decidíng on game season condítions, the
Wellington Acclimatisation Socíety has to take
many dífferent factors into account. Not the least
of these are the needs and opinions of the people
who, by buying game lícences, take Part in and
províde money for the sport of game bird hunting.

To help us learn what these concerns are, the
enclosed questíonnaíre has been sent to over 200
lícence holders, of whích you aÍe one. Please
complete the questionnaire, and post it to us usíng
the reply- paid envelope enclosed, by l7 September
1984. Even íf you did not hunt at all during 1984,
we would still líke to have your reply.

Your reply wíll be strictly confídential, as I will be
the only person who sees your questíonnaire. The
replies will be analysed and reported in summary

form, with no reference to índividual names.
As you can see, completíng this questionnaire is
one way for you to have a say on how your sport is
admínistered. If you have any questions, please

feel free to ring me either at the work number
above, or at home

(###-##f

).

Thank you for your co-operation.
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WELLINGTON ACCLIMATISATION SOCIETY
ROOM l0-3rd

FLOOR,.IIUDDART PARKER BUILDIN-c
POST OFFTCE SQUARE
WELLINGTON I, NEW ZEALâ,ND

G.P.O. BOX r884

TELEPHONE 727.611

WELLINGTON DISTRICT GAIvIE LICENCE TNLDER

Dear

Sir

rn setting priorities for the arlocating of money and staff tine,
in Ceci-ding on gane se¿son ccnditions, the Wellington Accli-uatisation
Society has to take into accout nany different factors. Not the Ieaçt
of these is the opinions and requirenents of those people that provide
the noney by buying game licences, and actively p"riicipate in ihe sport
of garne bird hunting. rn order for the society io get ã good idea oi
what licence holders concerns are, the attached questionnãire is being
sent to a large sample of hr¡rters, of which you are one. By conpleting
and returning this questionnaire, folding and sealing as i¡rdicatèd on ttie
back page you will be contributing important infornation'for futr¡re
use by the Society. NB No stanp is required.
All returns will be treated in the strictest confidence, and in-fact r
will be the only Person that has access to the returned questionnaires.
The infomation obtained will be analysed and reported in sumnary form,
with no individual names or infornation included. As you can see',
compreting this questionnaire is one way that you can have an input into
how your sport is aúninistered.
and

for your co-operation. r would be grateful if you could return
this questionnaire by L7 Septenber 1984.

Thank you

Yo¡¡rs

Ian

faithfully

Buchanan

Senior Field Officer

FIGURE

43.

The covering letter issued with the 1984 Wellington game hunter survey.
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APPENDD(

A4.l

IV.

Postal Survey Methodolog¡¡
and Tect¡niques

Introduction

Postal sample surveys have been used by MAF
Fisheries since the mid 1970s as a practical means
of estimating angling effort and catch. Most of
these surveys have been devoted to the major
South Island salmon rivers (Waimakariri, Rakaia,
and Rangitata), and to salmon/trout rivers such as
the Waitaki, Clutha, and Hurunui. The National
River Angling Survey (Teirney et al.1982), which
was designed to measure the relative usage and
importance of river fisheries throughout New
Zealand, also was conducted during this period.
We have found postal surveys to be an efficient
and widely applicable method, particularly well
suited to estimating angling effort. rüith care, it is
not difficult to achieve response rates exceeding
90Vo, and in some instances we have been able to
exceed 95Vo, which virtually eliminates nonresponse as a source of bias in the results.
Typically, a postal survey yields estimates of angler
numbers accurate to within ljVo, and estimates of
effort (in angler-days) to within I5-25%o. Other
parameters which have been measured include total
catch, the proportion of anglers fishing different
reaches of a river, and species preference.
Good postal survey technique consists of doing a
number of small things well, so that each adds to
the success of the survey. It is hoped that these
notes will fill a gap in the available literature on
survey techniques, and thereby enable postal
sample surveys to become more widely used. Most
of the discussion deals with the methods used for
sample surveys based on angling licence receipts,
but is applicable to any population for which a list
of names and addresses is available. Gamelicence
receipts, maimai tags, society membership lists etc.
could equally well form the basis for a survey.

44.2 The Survey Population
As noted in Section 3.2 of this manual, postal
sample surveys are a useful tool for the ASM
because they take full advantage of licence sales to
the angling and hunting population in each district.
Since licence reeeipts include each individual's
name and home address, they provide an ideal
framework for drawing a random sample of licence
holders, distributing questionnaires, and/or
contacting respondents by telephone.
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For a survey based on licence receipts, you will
need to decide which districts and licence classes
are to be included. Most Societies issue more than
one type of licence, the most common types being
adult and junior, and full-season or part-season
licences, With a few exceptions, a licence from
one district enables a user to hunt/fish in any other
district. In any particular study, therefore, the
users to be surveyed may come from anywhere in
the country, and hold virtually any type of licence
(including a tourist licence).
In practice, the scope of the survey depends on the

objectives. For many surveys you will need to
consider only users from your home district, or
possibly from one other neighbouring district, if
your study area occupies a common boundary. In
general, you can assume that adult licence holders
are more active than juniors, and that full-season
licence holders are more active than those with
part-season licences. Thus, often it wiil be
suf ficient to survey only one or two licence classes
from your own district.
In some districts (such as the Central North Island,
Southern Lakes, and Westland/rüest Coast), angler
surveys are complicated by the fact that out-ofdistrict and/or part-season licence holders
frequently contribute a significant proportion of
the total effort. An analogous situation exists with
regard to hunter surveys, where not all game
shooters require a licence. This does not rule out
the use of postal surveys in such cases, but does
suggest that they may need to be augmented by
other data (e.g., from interviews) to yield useful
results. However, with the proposed changes to
district boundaries and the adoption of a national
angling licence, these problems are likely to prove
more tractable in the future.

If you are able to draw up a rough list identifying,
in order, which licence

contribute most of
the anglers/hunters in your study, it will usually be
obvious which licence classes need to be sampled.
In borderline cases, deciding whether or not a
particular class should be included will come down
to a compromise between accutacy and costs.
Generally, the cost of a survey will increase more
or less in proportion to the number of licence
classes sampled, whereas the extra information
gained will increase only slightly for the less
important classes.
classes
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44.3 Field

Procedr¡res

The field procedures associated with

a

postal

survey will vary slightly according to the particular
design, but will involve the same general tasks:

.
.
.
.
.

assembling the population to be sampled
(e.g., licence butts, maimai tags);
sample selection;
gathering materials (questionnaires,
envelopes etc.);
mailing procedures;
call backs.

These tasks are discussed
following section.

in more detail in

the

44.3.1 Collecting Addresses
Since obtaining accurate replies to the survey often

will

depend on respondents' ability to recall
information on their fishing or hunting activities
over a period of months, the earlier that
questionnaires can be posted out the better. This
means that every effort should be made to have all
necessary licence receipts gathered together as
quickly as possible. In practice, a good rime to
draw the sample is just before the annual audit.

When working from licence butts, there

are

invariably a few agents who have to be chased up
repeatedly before returning their receipts. Avoid
the temptation to proceed without these (unless the
number involved is really insignificant - no more
than I -2Vo of the total), as offenders of this type
tend to be small country agents whose exclusion
may bias the sample in favour of urban anglers. If
you anticipate problems in tracking down all
licence butts, it may be worth issuing a gentle
reminder to likely offenders before the end of the
season.

With a simple and well-designed questionnaire,
each mailing should elicit about 60Vo of the
outstanding replies, so that after two mailings a
response rate of about 85% should have been
achieved. From this point onwards, telephone
follow-ups are probably the best way to chase up
non-respondents, although a third mailing may be
worthwhile if phoning would involve too many
long distance calls. Alternatively, you could
contact local addressees by phone, with a postal
reminder being sent to the remainder. Regardless
of which alternative is chosen, usually you will
need to have about twice as many questionnaires,
envelopes, and covering letters as there are in the
original sample. For example, for a sample of 500
users you should allow 1000 questionnaires and
covering letters, 2000 envelopes (1000 in each of
two sizes, so that the return envelope fits inside the
larger one), and about 500 reminder notices.
Postage costs can be kept to a minimum by
arranging for a numbered permit with NZ Post,
and having your return envelopes printed
accordingly. This is substantially cheaper than
using a franking machine, as you pay postage only
for those envelopes which are actually used.

44.3.3 SampleGeneration
To generate a random sample of licence holders,
the best method is to select licences from a
computer-generated list of random numbers,
sorted in numerical order and spaced to yield the
desired sample size. For example, to extract a
sample of 500 licences from a total of 7500 butts
(i.e., a l:15 sample), you would need a list
including, at random, 6.7Vo of the numbers
between I and 7500. In practice, this list will need
to extend beyond 7500 to allow for unsold licences,
and you may find that licence numbers up to l0
000 or more have been printed, to cater for smaller
agents who typically finish the season with
partially sold or unsold books.

44.3.2 Materials
Running a postal survey can use a surprising
amount of stationery. You will need to have
enough questionnaires, covering letters, and
envelopes (both for mailing the questionnaire, and
for the respondents'replies) to cover the initial
mailing and as many follow-ups as you intend
making. You will also need a reminder letter to be
included with the follow-up, and (for surveys
using a computer) an adequate supply of address
labels.

Unless the licence butts have already been counted
before the sample is drawn (a task generally left to
the auditor), you will not know the exact
proportion to select to yield the desired sample
size, although sales for the previous season will
usually be a sufficient guideline. The worst that
can happen is that, if there rü/as a substantial
increase/decrease between the two seasons, you
will end up with either a few more/less in the
sample than you need. If there are too many, you
can easily delete some (say every 20th licence),
whereas if there are too few, you can make up the
shortfall by drawing another small sample. In
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either case, make sure that any adjustments to the
sample are spread uniformly across all the available
licences. Failure to do this may result in overrepresentation of licences in a particular numerical
range, thereby introducing a geographical bias.

A further point to consider before drawing the
sample is whether or not you wish to include users
who hold one of your licences, but whose home is
outside your district or from overseas. Out-ofdistrict licence holders are likely to be a problem
only for telephone surveys, where the cost of toll
calls may become a limiting factor. Otherwise,
they should be included if at all possible. Overseas
licencees are more of a problem, as even when a
complete address is available it is not usually
feasible to send a reply-paid envelope or to carry
out call-backs. As a rule, we have excluded
overseas licencees; providing that they make up
only I -ZVo of licence sales, any bias incurred will
be negligible.
Copying out names and addresses is best done by
two or three people, and can take anything from
l-5 hours, depending on the sample size and the
legibility (or otherwise) of the licence butts. You
will need a separate copy of the random number
list for each recorder, and it wiil make life easier
if the butts are in numerical order, as they usually
will be prior to audit. Telephone books for the
areas likely to include most licencees, and a street
directory for major cities are also useful.

If a computer is being used to process the addresses
and to print out labels, it is sufficient just to copy
the name and address on to paper so that the
details can be keyed in directly. Otherwise, the
names and addresses are best written on a small
filing card, so that they can easily be sorted and
filed. You can save time by writing the address
directly on to the envelope which will be used for
posting the questionnaire, and using carbon paper
to make a copy on the card.

To obtain the sample, each recorder takes a stack
of licence books and works through the list of
random numbers, identifying the licences whose
numbers correspond to those on the list. If the
licence has not been sold, proceed to the next
random number (remember that unsold licences
were allowed for when the sample list was set up).
Cancelled licences should not be included.
Otherwise, the licence should be included unless it
is illegible, incomplete, or from overseas. In such
cases, take the next licence in sequence, repeating
the process if necessary until you find one with a
usable address.
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There are no hard and fast rules about what
constitutes a usable address, and some degree of
judgement is necessary. An address such as "J
Taylor, Wellington" is unlikely to find a home,
whereas a similar address for a smaller town (e.g.,
"J Taylor, Wyndham") is probably OK. Local
knowledge can help in some cases, and checking
the telephone book is also useful. You should also
watch out for addresses which obviously belong to
an itinerant, (e.g., "c/- Glenavy Hotel"), and are
almost certain to be untraceable. Although it can
be tedious, extra time taken at this stage will be
amply rewarded later on, and seems to have been
a big facfor in pushing our response rates up into
rhe 90-95Vo range.

Even when the name/address appear to be clearly
recorded, errors still can be present. The address
may have been dictated to the agent, and there is
no guarantee that they will have spelt it correctly!
In general, if you have any doubt at all as to how
a name/address should read, check - don't guess.
Receiving a computer-addressed envelope bearing
an incorrectly spelt name does little to encourage a
response. You should also be on guard against
situations where there may be two people with the
same initials living at the same address. This is
particularly common when junior licence holders
are being sampled, but also can occur when both
members of a married couple hold licences. To
help combat errors of this type, it is generally
preferable to use the licencees first name, rather
than just the initials. If in doubt, checking the
signature often will provide a clue about how best
to write the name.

A f inal word of caution - don't fall into the trap of
excluding a name from the sample simply because
you happen to recognise the individual concerned
and are aware that they did not fish/hunt in the
area you are surveying. This is an example of the
old problem, familiar f rom diary schemes and creel
censuses, of concentrating only on the successful
angler/ hunter.
Once the sample has been taken, it remains only to
sort the names alphabetically and to number them

serially. If available, a computer can do this for
you; otherwise, both operations must be done
manually.

A4.3.4 Mailing Procedures
Mailing involves addressing an envelope (make
sure your return address is on the back), and
inserting all the necessary papers (covering letter,
questionnaire, and return envelope). This tends to
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be the most labour intensive part of the whole
survey and is another job best done by a team of
people with plenty of space in which to work.
Regardless of how the task is organised, it is
essential that each questionnaire is unambiguously
identified with the user whose name and address
appear on the envelope. The simplest u/ay to
ensure this is to give each questionnaire a serial
number, which can be matched up with the
reference number assigned to the addresses in the
sample. This provides for rapid identification of
replies, and maintains a degree of anonymity for
the respondent.

If a computer is being used to print address labels,
it is useful to have the reference number included
on each label. Loading the envelopes is then just
a matter of taking a supply of questionnaires
(which can be pre-stamped with a serial
numbering stamp), together with the matching
address labels, and working through them one
number at a time.

After the initial mailing, you can expect a rush of
replies over the next week or two, after which
there is usually a fairly rapid fall-off. It is useful
to date stamp all replies as they are received, to
enable subsequent investigation of the relationship
betrveen response time and the various survey
parameters. Some respondents will take the
opportunity to include written comments with their
reply, and it may be necessary (or at least good

public relations) to reply to some of these
immediately. Some questionnaires will inevitably

be returned undelivered; wherever possible, the
address should be checked against the telephone
book, and a further attempt made to contact the
intended recipient either by re-posting to the
correct address, or by telephone.

for, but
90Vo as

857o should be regarded as a minimum,
satisfactory, and 957o as excellent.

A reminder to non-respondents should be sent out
after about four weeks, although a recent survey
conducted by the Nelson Acclimatisation Society
has experimented successfully with a reminder
issued after just one week (M. Ward, pers. comm.).
Included with the reminder notice should be a
second copy of the questionnaire, and a return
envelope, in case the original ones have been lost
or mislaid. The reminder notice should be short
and to the point, emphasising the need to reply
regardless of whether or not the recipient vras
active in the survey area. Don't, however, make
the message too formal. One reminder notice used
for a survey of the Waitaki River was based on a
cartoon depicting a frustrated angler chasing a
fish, with the caption "This one got away!".
Assuming that only one postal reminder is to be
used, telephone call-backs to the remaining non-

respondents should begin after a further four
weeks, i.e., eight weeks after the initial mailing.
As with sampling and mailing, this task doesn't
take long if the calls are divided up between
several people, and can also be useful as a public
relations exercise.
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A'4.3.5 Callbacks
Call-backs to non-respondents are an essential part

of a successful survey, and require persistence,
patience, and tact on the part of the surveyor.
Although you may encounter a handful of hardref use to cooperate under any
circumstances, most non-respondents are simply
people who did not get around to replying and will
respond happily to a telephone call. Based on
previous experience, about 5Vo of a sample drawn
from licence receipts will be untraceable, having
moved to a ner,¡/ address, but the remaining 95Vo
should all be able to be contacted. There is no
hard and fast rule as to the level of response to aim

liners who
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APPENDD( V. The Role of User Suneys in
the Economic Evaluation of Fish
and Game Resources

by Peter Clough, NZ Institute of

Economic

Research, Wellington

A5.l

Introduction

Economics

is the study of the use of

scarce
various needs and

in the satisfaction of
wants of individuals and society as a whole.
Recreational angling and game hunting are
activities based on limited resources (rivers,
wetlands, etc.) over which a number of competing
uses may come into conflict, so that they are the
subject of economic decisions. However,
resources

recreational angling and shooting are not supplied
rhrough a well developed "market", unlike other
rroducts of land use such as timber, meat, or wool.
So estimating the economic value of recreational
resources is less direct than it is for other resource
uses. User surveys often are required to obtain the
:nformation to make such estimates.

Economic analysis has applications which
complement other aspects of f ishery or game
management. These may be summarised as:

.

comparison of fish and game resources: the
economic value of individual fish and game
resources can be used by managers to
determine the priority that they attach to

each one, thus ensuring that management
resources are used in a cost effective
manner;

'

comparison with competing resource uses:
the economic value of a fish or game
resource can be used to support protection
efforts. If a river comes under threat of
water abstraction for some industrial
development, or a wildfowl wetland faces
drainage for agricultural production, the
case for protection of the recreational use is
stronger if it is accompanied by an

economic valuation which bears some
comparison with the apparent output values
of the competing uses.

Thus economic information complements other
types of resource data, such as those obtained from
recreational use surveys (e.g., creel census) and
population studies (e.g., bird counts).
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All economic valuations implicitly reflect certain
intrinsic sources of value (e.g., success rate, scenic
attraction, quality of catch) which, although not
separable by the survey method, all contribute to
the overall value (in money terms) placed on the
resource by each individual. Some types of
economic analysis assign a monetary figure to
values not derived from the physical use of the
resource (such as scientific interest, species rarity,
or cultural heritage) which might otherwise be
overlooked in the political decision-making
process.

Three different types of economic analysis may be
applied in fish and game management:

l. financial management: estimation of
angler numbers, licence price
determination, etc.;

2.

regional economic impact analysis of
recreational activity;

3.

non-market resource valuation, aimed at
determining the national significance.

This paper concentrates on regional irnpact analysis
and non -market resource evaluation. The
techniques applied to each are different, so it is
necessary to clearly define the aims of a survey
before determining the type of economic analysis
required.
Regional impact analysis aims at identifying the

direct effect of expenditure brought into the
region by those participating in recreation, and,
through multiplier analysis, establishing the
indirect and induced effects on local output,
employment, and income. Most surveys could
readily be adapted to provide the expenditure
inf ormation required, and the techniques employed
are relatively straightforward (see Butcher 1985).

National non-market resource valuation attempts
to estimate the sacrifice incurred by individuals in
enjoying a particular resource for recreation. The
information requirements are complex and careful
design of questions is needed to avoid misleading
responses. The methodological issues associated
with these valuation techniques require specialist
attention, but the result is a better indication of
national resource worth than is available through
regional impact analysis.

At this point, it is useful to define what is 4¡!
economic analysis, for reasons which should
become apparent later in the paper. Various
measures of the economic "worth" of a fishery or
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game resource which are commonly seen, but not

strictly valid, include:

choice of allocating scarce time, and so can be
regarded as an economic good with an economic
value.

l. gross expenditures:

unsatisfactory,
because they do not distinguish between
fixed and variable costs, or identify the
consumers' surplus;

2.

value of catch: this values the fish/game

caught, rather than the activities of
fishing and shooting, implying that those
who catch nothing value the activity as
worthless;

3.

user-day values: this approach attributes
fishing the same daily value as some other
(priced) recreational activity, but such
comparisons between activities can be
very misleading.

The utility and opportunity cost of consuming
recreation differ for each individual. In theory,
they can be measured and graphed, and the
quantity of recreation consumed by each individual
can be determined by the intersection of their
marginal utility and cost curves (Fig. A5.l). If this
information was known for all the individuals who
go fishing (or shooting), it would be possible to
produce a demand curve (or demand schedule) of
the relationship between the total consumption of
angling and the price at which it is available
(Fig. 45.2).

Note also that economic analysis is not exclusively

about monetary return: it also concerns less
tangible ideas lil{e resource quality and user
satisfaction ("utility"). Money is merely a
convenient unit by which to measure individuals'
att¡tudes towards the resource, as revealed by their
actions.

The information required for economic impact
analysis and non-market valuation can be obtained

from user surveys aimed at collecting other
management information. But, in designing the
questions for gathering economic information and
interpreting the results, it is necessary to have
sound knowledge of the background to recreation
economics, and recourse to specialist advise on
some matters is essential.

A5.2 Background to Recreation Economics
Individuals have at their disposal a limited budget
both of money and of time, which can be allocated
either to saving or to various f orms of
consumption. The decision to devote time and
money to an angling trip is no different from the
decision to buy a book in a shop, so economists
view recreation as an activity which is "consumed"

much like other goods or services.

Doys fishing

FIGURE 45.1. Determination of individual
fishing days. MU indicates the individual's
marginal utility, i.e., the satisfaction derived
from the last days fishing, which diminishes
as the number of days increases. MC denotes
marginal costs, comprising tangible
expenditure and opportunity cost. The total
fishing days "consumed" by an angler is given
by the intersection of MC and MU, where
marginal cost = marginal utility.

The

consumption of recreation is subject to the law of
diminishing marginal utility, which broadly states
that the more an individual consumes, the less each
additional unit of consumption is valued. Also, the

time, energy, and money which an individual
spends on recreation has an opportunity eost,
which is the value of- the activities foregone by
consuming recreationl. Even when recreation is
apparently costless, it involves the individual in the

lConsider an individual who declines to work
overtime in order to go fishing. The opportunity
cost of fishing is the value of the overtime that
could have been worked, and implies that the
fishing was valued by at least as much. Similarly,
money spent on fishing has an opportunity cost,
because it could have been spent on other types on
consumption.
Freshwater Fisheries Centre
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'

current use value: the value or satisfaction
obtained from the current use of the
resource for a particular activity;

'

option value: the value of knowing that the
option of undertaking the activity in future
is maintained, even if it is not exercised
today;

'

existence value: the value

of knowing that

the resource (fish, clean streams,

etc.)

exists, even if the individual concerned
never expects to use it. (This covers all
values not derived from use.)

O

o

Fishing days

FIGURE 45.2. Determination of total fishing
days. DD is a demand curve, indicating the
relationship between total fishing days and
the price of fishing days. At price Pn the
quantity of fishing days consumed is- Q6.
When the price rises to P.,, the quantity drois
to Qt. The shaded area is the consumers'

Within the economic demand model, only variable
costs (i.e., those which change in direct proportion
to the quantity consumed) determine the level of
consumption. This is why the gross expenditure
approach, or the recording of capital values (as in
the Wanganui Game Bird Survey (Barker 1986),
Appendix I), have little use in economic analysis,
althoug[ they provide an interesting descriptive
measu reZ.

45.3

Economic Evaluation Methods

surplus.

45.3.1 Financial
The demand curve illustrates a number of features
of the economic demand for fishing. Other things

being equal, a change in price will produce a
in the consumption of angling, which is
predictable if the demand curve is known. The
slope of the demand curve indicates the price
elasticity of demand for angling (i.e., rhe
responsiveness of consumption to changes in
price), which is formally given by the formula:
change

in quantíty consumed
percentage change in price

percentage change

The area beneath the demand curve, but above the
prevailing price line, indicates that some anglers

Management

The main functions of financial management are
accounting, budgeting, and cash flow control.
These functions are not primarily the concern of
economists, although certain economic precepts
need to be followed if they are to be carried out
effectively. For instance, the price elasticity of
demand for day licences and season licences may
f er, which implies that a f lat percentage
increase in licence fees could result in a shift in the

dif

proportion of licences sold in each category,
possibly with adverse consequences for total

budgeting and revenue. Elasticity estimates can be
obtained from econometric analysis of past price
and sales records, but user surveys have limited use
in financial management.

would be willing to pay more than they are
currently doing for their fishing. This area is
known

as the

consumers'surplus, and indicates that

the exchange value of an activity (the price at
which it is bought or sold) is not equal to its use
value.
The demand curve shows individuals'willingness to

pay, which is the principal economic indicator of
the value an individual places on a consumable
activity or good. Willingness to pay may itself
reflect three types of value which the individual
may place on the activity:
Freshwater Fisheries Centre

2Consider, for instance, the skateboard fad. At its
height, high sales of skateboards and heavy
investments in skateboard bowls implies gross
expenditures and capital tied up in the sport.
However, when the fad passes its peak, the capital
value remains high but bears no relationship to the
lower level of use of the equipment.
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A5.3.2 Regional Economic Impact Analysis
When considering the future use of a resource, it is

useful to know the regional impact of each use.
For instance, if a river is to be used for some
industrial activity which produces effluent, kills
fish, and adversely affects the region's tourist
activity, what are the trade-offs involved? The
regional impact of the new industry can be defined
in terms of output and employment generated in
the region, against which needs to be set the loss of
tourist expenditure in the region. The impact of
angler expenditure was one of the approaches used
in the Taupo fishery study by Shaw et a/. (1985).
Such expenditure analysis is known as secondary
impact analysis within the cost-benefit framework

which economists use for assessing such issues.
This information can be obtained from user

to buy

goods and services from local
pay
to
businesses, or
staff who subsequently make
purchases themselves. A regional economic
multiplier is a quantified measure of the indirect
and induced effects of such successive rounds of

motelier

spending.

Unfortunately, regional economic multipliers are
time-consuming to construct.
However, a set of multipliers for 36 industry
sectors and 22 regions is available in New Zealand
(Butcher 1985). The data on which they are based
are rather dated now, but can still be used to
provide a rough approximation of the level of
magnitude of the regional impact of, for instance,
angling's contribution to the tourism industry.

difficult and

45.3.3 Non-market

Resource Evaluation

surveys, providing that care is taken to ensure that

only those costs which are actually incurred within
the region in question are recorded (Fig. 45.3).
The total expenditure recorded in the survey is
weighted up to represent annual angler spending in
the region, and can then form the basis of
multiplier analysis.

Multiplier analysis is based on the observation that
an injection of funds into a region will have a
larger impact than its face value, owing to flow-on
effects through the local economy. If an angler
pays a rnotelier, some of his bill is used by the

Please record your
expenditure on this
fishing trip while

in the XXK district:

For national evaluations of non-market resources,
economists use a different approach aimed at
measuring willingness to pay. The procedure is to
first estimate a demand curve, then to use that
curve to determine the value of a particular
recreation site or resource from the size of the
consumer surplus. Such valuations can be used to
assign priority to areas of public spending (always
acknowledging that decisions also may be subject
ln some
to non -economic inf luences).
circumstances, such studies also can be used to
tackle specific problems: e.g., in a study of Lake

Whichever is easiest

Cost

per OR Total
cost ($)

day ($)

Àccommodation
MeaIs

Total accom. and meals
Gear hire
Licence

(

s

)

Indicate whether

these costs refer
to (please tick):

individual

Consumables

One

Sundry expenses

A couple

Other

A family

TOTAL

Other group

FIGURE

45.3.

Information required for regional economic analysis.
Freshsrater Fisheries Centre
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Tutira in Hawkes Bay, non-market valuation
techniques were used to determine whether the
recreational values of the lake were sufficient to
justify an expensive pollution clean-up scheme

analysis
r970).

(Harris and Meister l'981).

45.4 Application of Economic Evaluation to

Two techniques well suited to user surveys
recognised by economists for
national valuations. These are:

.

'

travel cost method - uses travel cost as a
substitute for an implicit "price" of using a
resource which appears to be free. Travel
cost is the sum of transport costs (vehicle
running expenses, bus fares, etc.) and extra
costs incurred in undertaking the trip (e.g.,
lodging, meals, sundry expenses). The
method can be used only for surveys of
visitors at a particular site and, since it
works best where travel costs form a
significant part of the cost of recreation, it
has limited use where most visitors are local
to the site. The advantage of this technique
is that real expenditures are used. There
are, however, some serious difficulties in
applying this technique; €.9., how to
allocate travel costs to particular sites on a
multiple-site trip (Clough and Meister 1989;
Kerr ef aL l986).

- involves asking
recreational users the question: "How much
would you be willing to pay to see this
resource ...[maintained for some particular
activityl?" This method is suitable either
for site - based surveys or postal
questionnaire surveys. The advantage is
that it can be used to elicit information on
some of the non-use values outlined above
(e.g., option and existence values). The
disadvantage is that a hypothetical question
may result in a hypothetical answer,
particularly since respondents are not really
constrained by their incomes in considering
their replies.

contingent valuation

Despite these drawbacks, there are ways to
minimise distortions in responses, and there is a
degree of coherence and consistency in the
methods used for non-market valuation (Kerr and
Sharp 1987). The travel-cost technique has now
been applied for policy purposes to two national
parks and forest park areas in New Zealand,, and
the contingent valuation method has been applied
to water cleanliness issues both in Hawkes Bay and
in the Waikato. These techniques also have been
applied specifically to angling waters, both in New
Zealand (Kerr et al. 1983) and overseas, as in the
Freshwater Fisheries Centre

Angler and Game Sunreys

are

the purpose of

of trout anglers at Grafham'Water (Smittr

45.4.1

Survey Design

The general questions of survey design, such

as

setting the sampling frame, randomising selection,

and conducting the survey are the same for an
economic survey as they are for a general user
survey. Either questionnaires or personal
interviews may be used. A drawback is that the
range of information required may result in the

questionnaire/interview being unduly long,
adversely af fecting respondents' willingness to
reply to all questions (Figs. 45.3, 45.4).
A5.4.2 Information Required
The information required varies depending on the
type of economic analysis. The question addressed
in regional analysis is "How much money do
anglers bring to the target region and what is its
effect on the local economy?" A different question
is addressed in national analysis, namely 'What
sacrifices are anglers willing to make in order to
use or preserve the resource in question?"

For expenditure and multiplier analysis it

is

to know both the amount spent and the
location in which it is spent. These can be broken
down into components such as accommodation,
meals, sundries, gear hire, licence, petrol,
consumables (ammunition, bait, etc.). This
information is not necessary for multiplier analysis,
since all tourist expenditure is channelled through
a single "hotel, restaurants, wholesale and retail"
sector. However, in practice, it is useful as an aid
necessary

in identifying cases where

respondents
nadvertently record expenditures made outside the
target district.
i

For travel cost analysis, a similar range of
expenditure information is needed, but it is the
total cost incurred in making the trip which is
relevant, rather than the expenditure made in a
particular region. Because respondents are often
vague about the actual running costs of their cars,
it may be preferable (and more consistent) to
estimate running costs using average cost data from
the Ministry of Transport, in which case it is
necessary to know the place where the journey
started (or distance travelled) and the engine size
and fuel used in their vehicle. The number of
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Location of

home:

Return distance from home

OR

to fishing site

(km):

Vehicle engine size:
LPG
Diesel
CNG
of fuel used: Petrol
Number of other locations visited on trip:
Number of days spent fishing on this trip:
At other sites
At this site
Type of fishing licence used:
Month
Year
Day
trleek
If other than a day licence:
Hov, many times do you expect to fish on this licence:
How many times did you fish last time you had this type of licence:

Type

FIGURE

45.4.

Additional information required for national evaluation based on travel cost method.

people sharing transport costs is important for
travel cost analysis, so some distinction between
individual and family expenditure is required. So
too is an indication of the respondent's occupation,
or income level, if the cost of travel time is to be
taken into account. Some variations of the travel
cost method also need information such as the
length of visit to a particular resource, the
expected frequency of visits in the current year,
and the frequency of visits in previous years.

For contingent valuation, detailed questions

on

actual expenditures are not required. However, the
nature of the hypothetical question may have to be
explained at some length so that respondents
understand what is required. If the respondents

believe that the "willingness to pay" question is
aimed at establishing an entrance price which they
will actually have to pay, they may answer

defensively or not at all, which gives little
indication of how they actually value the resource.

45.4.3 Considerations in Survey Design
In regional impact analysis, a key issue is eliciting
replies which are location-specific. In practice, a
questionnaire with a long list of expenditure
categories asking for amounts and locations in
which they are spent is likely to produce a number
of incomplete replies. Keep the expenditure
question simple and the number of categories as
short as possible. Some respondents will be unable

to distinguish between the categories (e.g.,

those

whose lodging, meals, and transport are combined
in a single package), so a category for "Other" or

"Total" spending is useful. In this case it is
essential that the location is specified, since
package tour costs are rarely paid in the region in
which the tour is taken.

The expenditure information requirements for
regional impact analysis and travel cost valuations
are not identical. Consider the case of an angler
who uses a tankful of petrol to reach a fishing
destination, fills up there, and uses another tankful
in getting home again. For the purposes of
regional impact analysis, the relevant expenditure
is the one tankful bought in the region where
fishing occurred. For the purposes of travel cost
analysis, the relevant transport portion of travel
costs is two tankfuls, plus any other running costs
incurred on that trip.

Note that since economic evaluation is interested
only in the extra costs incurred in recreation, items
such as food for self-preparation, which the angler
might be expected to have consumed at home
anyway, should be excluded from travel costs. But
for regional or multiplier analysis, food bought in
the target region should be recorded as relevant
expenditure.

Purchases

of capital items (e.9., clothing,

equipment) should be included in regional impact
analysis, but are excluded from travel cost analysis

Freshv/ater Fisheries Centre
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to variable trip costs. For
instance, a day licence is clearly a variable cost
which can be allocated to a particular trip or day's
fishing, but a season ticket is not. An average cost
per trip for a season ticket can be imputed either
by dividing by the frequency of trips in previous
years, or the expected frequency of trips in the
current year. This average can then be
incorporated into the variable travel cost per trip.
lf the licence entitles the holder to fish in several
waters, the relevant divisor is the frequency of all
trips on that licence, not just the trips to the
unless they eontribute

particular water being studied. A similar
adjustment can be made to annual charges such as
''repairs and maintenance" of equipment.

45.5

The following is a list of references of varying
degrees of complexity on the application of
economic analyses to recreational user surveys.
The location of publishers in New Zealand is a fair
indication of where usef ul contacts on the
application of the techniques might be found, The
references have been coded according to their
principal use: A (applications of economics),
M (technical methodology), and R (referenced in
rext).
Barker, R.J. 1986. "Characteristics and opinions of
'Wanganui
Game Bird Hunters." Wanganrri
Acclimatisation Society. (R)

I.M. 1986. The Wellington
Acclimatisation District's Game Bircl Hunter.
Wellington Acclimatisation Society. (M)

Buchanan,

Butcher, G.V.1985. "Regional Income, Output ancl
Employment Multipliers: Their Uses and
Estimates of Them." Cost Benefit Handbook

Ministry of Agriculture

and

Fisheries. (MR)

M., and Knetsch, J.L. 1974, "The
Economics of Outdoor Recreation."
Resources for the Future. John Hopkins

Clawson,

Press,

Baltimore, (M)

Clough, P.W.J., and Meister, A.D. 1989. Benefit
assessment of recreational lancl: The
Whakapapa area, Tongariro National Park.
Massey University, Palmerston North. 89 p.
(AMR)

Everitt, A.S. 1983. A valuation of recreational
benefits. N.Z. Journal of Forestry 28(2):
176-183. (AM)
Freshqrater Fisheries Centre

Kerr, G.N., Leathers, K.L., and Sharp, B.M.H.
1983. An economic evaluation of instream
flows in New Zealand rivers. Paper presented
to the New Zealand Branch Conference of the
Australian Agricultural Economics Society,
wellington. (AMR)

Kerr, G.N.,and Sharp, B.M.H. 1987. "Valuing the

Environment," Centre for

Resource

Management, Lincoln College, Canterbury.
(AMR)
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