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SUMMARY 

More than twenty years of research on the concept of social 
carrying capacity has yielded specific points about which there 
is general agreement and which GBRMPA should take into 
consideration in its attempt to manage increasing visitor use of 
the Marine Park. 

- The establishment of visitor limits, alone, has proven to 
be an ineffective strategy for recreation management 
concerned with carrying capacity. 

- Perceptions of crowding have more to do with the nature of 
visitor interactions, the settings and visitor attributes 
and expectations than they do with visitor density. 

- A recreation management program using carrying Capacity 

concepts will involve (1) research on visitor experiences, 
norms, goals and their perceptions of social impacts, (2) 
the establishment of clear and specific management 
objectives about desired conditions and (3) setting 
standards by which to measure conditions over time. 

- Social carrying capacity research should: have clear 
objective measures, be'longitudinal, study whole 
recreational regions and not be based on reported visitor 
satisfaction. 
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EXECUTIVE SUMMARY 

This report introduces the concept of ‘social carrying 
capacity’ as it is presented in the literature to date. 
It is intended to be used as a conceptual overview for 
managers rather than as a comprehensive academic critique. 
The papers were selected using a GBRMPA library search of 
recently published material in recreation and leisure 
journals. 

The major points on social carrying capacity relevant to 
the management of the Marine Park are as follows: 

Social carrying capacity for the Marine Park will not 
be effectively established simply by setting visitor 
limits at recreation settings. 

A program to establish social carrying capacity must 
include: (1) research about recreationist 
experiences, norms and goals and their perceptions of 
social impacts, (2) the establishment of clear 
management objectives for desired visitor experiences 
and recreational setting attributes, and (3) 
standards by which to measure conditions over time. 

Perceptions of crowding have more to do with the 
nature of the interactions, the settings and 
recreationists’ attributes and expectations than they 
do with user density. 

Social carrying capacity research should 
. have clear objective measures, 
. be longitudinal, that is, be conducted over a long 

time frame, 
. study recreational regions rather than just one 

setting in order to observe recreational 
displacement, and 

. not be based on visitor satisfaction. 

Management objectives must be very specific about 
desired conditions. 

The most useful models that may be used for applying 
the social carrying capacity appear to be Limits of 
Acceptable Change (LAC) and the Recreation 
Opportunity Spectrum (ROS). Further attention is 
warranted. 

Management response to unacceptable or crowded 
conditions in recreation settings may include an 
array of actions that do not involve use limitations. 

Section 1 of this report elaborates on the above points as 
they are addressed by the literature. The reader should 
gain a fairly quick overview of the concept of social 
carrying capacity from this section. The vast majority of 
the research that has been conducted on social carrying 



capacity has been in U.S. .wilderness settings. As such 
the details of visitor use and preferences are not 
directly applicable to the Australian Marine Park setting. 
However , the material should help GBRMPA managers to 
approach this concept armed with some foresight about the 
nature of the study of visitor experiences, goals and 
perceptions and the impacts of encounters between 
different groups. 

Summaries of the literature are located in Section 2. 
Thirty-nine papers and one book were reviewed. Papers are 
summarised where their content was instructive and not 
repetitious of points made in other papers. Two of the 

:papers themselves review and synthesise years of relevant 
literature on (1) social carrying capacity (Graefe, Vaske 
& Kuss 1984a) and (2) crowding (Manning 1986) in 
recreational settings. The reader is referred to these 
papers in particular for a useful introduction to and 
synopsis of these topics. A copy of every paper reviewed 
has been placed on file with GBRMPA. 

In Section 3 eighteen research reports that have been 
submitted to GBRMPA over the years are reviewed for their 
relevance to the concept of social carrying capacity in 
the Marine Park. Each of the reports was reviewed for its 
attention to visitor use, experiences and perceptions, 
specifically: 

characteristics of visitors to the Marine Park, 

the nature of visitor use (party size, lengths of 
stay, activities engaged in, spatial and temporal 
distribution), 

experiences or goals sought by participation in 
certain activities at specific settings, and 

social impact indicators such as numbers of contacts 
of a particular type, numbers of contacts at 
particular times or places, and perceived crowding at 
particular types of locations. 

Although very few GBRMPA research reports address the 
concept of carrying capacity by name, many include 
information that is relevant to the GBRMPA for the 
development of that concept for use in the Marine Park. 
Unfortunately much of the pertinent data for specific 
regions or sites is not sufficiently thorough to stand 
alone. 

It is recommended that GBRMPA nominate a number of 
representative reef complexes in the Marine Park and 
begin, as soon as possible, 
monitoring of: 

long term research on and 

the characteristics of the many different 
recreationists who visit those areas, 

the,experiences each type of recreationist seeks, 



the activities they undertake to achieve those 
experiences, and 

the physical setting attributes and the levels and 
types of social impacts that substantially influence 
those experiences. 

Such a program is a prerequisite for the development of 
defensible policies that will safeguard the diversity of 
experiences managers wish to provide for visitors to the 
Marine Park. 
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1 SOCIAL CARRYING CAPACITY CONCEPTS 

1.1 DEFINITION OF SOCIAL CARRYING CAPACITY 

Despite the varied and opinionated papers on the subject 
of social carrying capacity, there has developed a set of 
conceptual points about which there is general agreement. 
The widely accepted definition of social carrying capacity 
is ‘the level of use beyond which experience parameters 
exceed acceptable levels specified by evaluative 
standards’ (Graefe, Vaske & Kuss 1984a). During the twenty 
years over which this concept has been researched, the 
approach for establishing social carrying capacity has 
been in evolution. No longer is the emphasis on user 
numbers . It is now understood that carrying capacity for 
any recreational setting is not a fixed value (Becker et 
al. 1984; Bultena 1981; Stankey 1978; Stankey &‘McCool 
1984). Nor is there one widely accepted formula for 
determining such a level. Rather the determination of 
social carrying capacity is ultimately a value judgement 
made by managers based on (1) the nature of the various 
experiences that managers wish to provide for visitors and 
(2) the standards by which managers have chosen to measure 
those experiences. 

Stankey and McCool (1984) state that the essential 
elements of the concept of carrying capacity include the 
ideas that (1) recreationists seek multiple satisfactions 
from their chosen activities, and dependent upon these, 
encounters with others might add, detract, or be neutral 
in their effect on those experiences; (2) visitor 
satisfaction is a function of more than use levels - the 
type I frequency, and location of encounters are important 
intervening variables; (3) clearly stated management 
objectives are essential to identifying carrying 
capacities; and (4) the, emphasis in management needs to be 
on the outputs, the experiential and. environmental 
conditions desired, not on inputs such as use levels. 

For the Marine Park manager, the tasks must be: to 
identify the experiences that the various recreationists 
are seeking in the Marine Park and how encounters witlr 
others affect those experiences, to seek understanding 
about the type, frequency and location of encounters that 
are occurring at given settings, and to identify clear 
management objectives for each management area in the 
Marine Park with emphasis on the desired experiential and 
environmental conditions. 

1.2 RECREATIONISTS' NORMS 

A ‘norm’ is defined by vaske et a1.(1986) as “any standard 
or rule that states what human beings should or should not 
think, say or do under given circumstances”. Norms may be 
social (shared by membe’rs of a social group) or personal 
(according to an individual’s own expectations and 
ideals). Conflict results when individuals.with 
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contrasting standards interact, which can occur between 
people engaged in the same activities as well as those 
engaged in different activities. _( 

Understanding the norms of recreationists is helpful for 
understanding the differing perceptions of crowding. Not 
surprisingly, researchers have found that different groups 
of recreationists have different recreational experience 
norms for acceptable distances between individuals, for 
interactions at a campsite, and for perceived levels of 
ecological impact. It has also been shown that there are 
some consistencies in the norms for certain types of 
experiences despite differences in locations. Using the 
Marine Park as an example, it would be possible to study 
reef divers from one region and infer that reef divers in 
a similar situation but a different location would share 
similar norms. Groups of recreationists may share 
personal, attitudinal and behavioural characteristics 
which lead to shared norms about crowding and other 
perceptions. (Vaske et al..1986; Shelby 1981; Manning 
1985) Additionally, people are capable and willing to 
specify their norms when asked. 

In addition to providing information on encounter 
preferences held by recreationists, norms can be used by 
managers as examples of ‘ideal conditions’ for a given 
setting. “Coupled with an assessment of the existing 
situation, such norms can be used to develop realistic 
management objectives.” (Stankey & McCool 1984) 

1.3 RECREATIONISTS' GOALS 

Managers will also be helped by an understanding of the 
goals of people who use recreational settings. One study 
conducted on river recreationists (Schreyer & Roggenbuck 
1978) found that those people with strong expectations for : 
experiencing ‘stress release/solitude’ and ‘self 
awareness’ on the river trip showed the greatest 
sensitivity to crowding. To those seeking 
‘action/excitement’ crowding was much less an issue. Along 
similar lines, Graefe et al; (1986) found that highly 
specialised hikers feel more crowded and prefer to see 
fewer people than did less specialised hikers. These 
preferences were consistently the strongest predictors of 
perceived crowding, rather than numbers of contacts. 

An interesting paper by Vaske et al. (1982) made 
distinctions between the goals held by ‘consumptive versus 
non-consumptive’ recreationists. Consumptive 
recreationists such as fishermen or hunters have one clear 
and overriding goal over which they have little control - 
the capture of the desired commodity. Those 
recreationists with more diffuse goals (seeing nature, 
getting away from routine, or being with friends) have 
more control over the desired outcome of their experiences c 
and thus experience more success in reaching their goals. 
As a result fishermen are less likely on average to 
express satisfaction about their recreational experiences. Y 
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The definition of recreationists’ experience goals is an 
integral aspect in the development of a Recreation 
Opportunity Spectrum for management of recreation areas. 
This model is applied with success in U.S. terrestrial 
wilderness settings by the U.S. Forest Service and in the 
New South Wales National Park Service in Australia, It 
merits the attention of the GBRMPA for adaptation in the 
Marine Park. See later discussion on ‘Models for 
Application of Social Carrying Capacity’. 

1.4 CROWDING 

All the papers in this review which address the subject of 
crowding in recreational settings (Absher & Lee 1981; 

.Bultena et al. 1981; Graefe et al. 1984a, 1986; Gramman 
1982; Knudson & Curry 1981; Manning 1985, 1986; Schreyer 
t Roggenbuck 1978; Stankey 1973) support the finding that 
“crowding is less a response to social density than a 
product of the interaction setting, how it is defined, and 
the particular attributes, preferences, and expectations 
of the people present” (Absher & Lee 1981). Manning (1985, 
1986) offers a comprehensive list of the factors which 
give a basis to people’s perceptions of crowding: 

(a) visitor characteristics - their motivations, 
preferences, and expectations, their levels of 
experience, their attitudes toward wilderness, and 
their demographic characteristics; 

, (b) characteristics of the recrationists that are 
encountered - the type and size of the group, the 
group’s behaviour, and perceptions of alikeness 
between the groups; and 

(cl situational variables - type of area where encounter 
occurred, location of the encounter within the area 
such as trail versus campsite, and environmental 
factors of the area such as proximity of campsites 
or insufficient facilities. 

Different recreationist groups are characterised by 
different tolerances to social impacts. Researchers have 
identified a number of things that distinguish these 
groups, including - whether or not the groups encountered 
are using motorised equipment, the nature of their method 
of travel, their group size, the specialisation of their 
activities, and if their behaviour is considered 
objectionable, for example, being insensitive to or 
degrading the environment. 

Graefe, Vaske and Kuss (1984a) synthesised the results of 
work by many researchers to produce a table listing 
‘sensitive versus tolerant user groups’. Sensitive user 
groups include canoeists, hikers, skiers, fishermen, 
backpackers, wilderness users, small groups, frequent 
participants, experienced visitors, specialists, 
wilderness purists, and nature/solitude seekers. Tolerant 
user groups include motorboaters, trailbikers, 
snowmobilers, off-road vehicle users, those who engage in 
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water-related sports other than fishing, horseback riders, 
developed recreation area users, larger groups, infrequent 
participants, inexperienced visitors, generalists, 
urbanists and thrill seekers. 

This grouping should serve as an invitation to the Marine 
Park managers to conduct similar studies to highlight the 
differences in tolerances to crowding between the various 
users of the Marine Park. 

1.5 RESEARCH FOR SOCIAL CARRYING CAPACITY 

1.5.1 The Need for Objective Measures 

Past studies have shown that managers’ intuitions and 
users’ opinions about recreational values often differ 
(Driver 1976). To avoid making decisions that are not 
consistent with the goals and preferences of 
recreationists, Driver called for the development of more 
objective measures for: 

(1) the attributes of the physical and social settings 
that are perceived by potential users to be necessary 
for a quality recreation experience, 

(2) the type and number of recreational experiences 
sought from specific recreation environments, 

(3) the characteristics of potential and actual 
recreationists having demands for different types of 
recreation experiences and the cause-effect 
relationships between these characteristics and I 
recreation demand, and 

(4) the personal experiences and benefits realised from 
specific recreation opportunities. 

I 

That challenge is pertinent to the Marine Park today. 
Information should be sought about the settings necessary 
for quality Reef experiences, about the type of 
experiences people seek from specific Reef environments, 
about the nature of the recreationists who plan to or do 
use the Reef and about the specific experiences that are 
being realised. 

In their review of twenty years of literature on social 
carrying capacity, Graefe et a1.(1984a) conclude - “All 
conceptual models converge on the notion that 
understanding quality in the recreation experience 
requires an initial understanding of the goals or types of 
experiences sought by visitors.” This is a key role of 
research for social carrying capacity. Burch (1984), 
quoting Stankey, makes the point - 

“Carrying capacity . . . is not a scientific concept, 
but a management notion. The research role . . . is 
describing the social and ecological consequences of 
alternative use levels, thus providing the 
opportunity for managers to judge whether these 
consequences are consistent with area management 
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objectives. . . . while research can help managers who 
are concerned with carrying capacity, it cannot 
supply answers about what the carrying capacity of a 
site is or should be.” 

Graefe et a1.(1984b) suggest that the information to be 
obtained include the amount, type and distribution of use 
as well as the appropriate impact indicators. Measurements 
must be specific. Research on visitor use must address 
party size, length of stay, activities engaged in, and 
spatial and temporal distribution of use. Research on 
visitor impacts should record number of contacts of a 
particular type, number of contacts at particular times or 
places, and perceived crowding at particular types of 
locations. 

1.5.2 Need for Longitudinal Research 

Research in a particular area will not be completed after 
one examination. The relationships documented may change 
over time due to changes in the environment, in the 
recreationists themselves or in the recreation 
opportunities available. In this collection of reviewed 
papers, at least three sets of researchers emphasised the 
importance of doing longitudinal studies (Schreyer & 
Roggenbuck 1978; Graefe et al. 1984b; Vaske et al. 1980). 
Vaske states “studies conducted during a single time frame 
will consistently find a majority of satisfied users, 
regardless of the number of recreationists present. To 
learn more about the impact of crowding on the 
recreational experience, it is necessary to locate 
resources, that, for the moment do not receive extensive 
usage, but where density levels are projected to increase. 
By following the initial visitors through the area’s 
various stages of development, it is then possible to 
document the impact of increased visitor numbers on the 
perceived quality of the experience.” 

1.5.3 Recreational Displacement 

Although study results are not uniform there is reason to 
suspect that rising use levels may cause recreational 
displacement (Graefe et a1.1984a; West 1981; Vaske et al. 
1980; Becker 1981). That is, when long time users of a 
setting encounter rising use levels at that location they 
will feel more crowded than do relative newcomers and seek 
other settings to satisfy their preference for a less 
crowded experience. 

In light of this possibility, GBRMPA is advised to carry 
out research on the recreational use of whole reef systems 
or groups in order to get an accurate understanding of use 
patterns over time. Becker’s study (1981) illustrates the 
problem in doing otherwise. Users of two different rivers 
in one recreation region were studied (1) to assess how 
river densities affected the choice of river and the time 
of visits by user groups and (2) to determine the criteria 
people’use to evaluate their preference for one or the 
other river. Users on both rivers expressed equal 
satisfaction. The author states - “If viewed as 
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individual (unrelated) rivers, findings would appear to 
sustain the idea of no relationship between area density 
and user satisfaction. However, when viewed as a system, 
findings sustain the idea of user movement to achieve a 
desired social experience, or preferred environmental 
setting. Users are purposefully avoiding areas of each 
river because of high use levels or perceived 
environmental conditions.” Becker warns managers that 
letting use levels increase and managing for those higher 
levels will result in only “density-tolerant” activities 
being available so that those prefering other experiences 
will be excluded entirely. 

1.5.4 Visitor Satisfaction 

A second and related point must be made - that visitor 
satisfaction is not considered to be a useful measure for 
carrying capacity. New visitors appear to expect and be 
tolerant of greater number of recreationists. As a 
result, there is a strong likelihood in a setting where 
usage levels are rising that the character of the 
experience is changing markedly despite reports of high 
user satisfaction. See Vaske et al. (1980), Heberlein 
(1977), Knudson and Curry (1981) and Graefe et al. 
(1984b). 

1.5.5 Examples of Studies Pertinent for Consideration by GBRMPA 

Examples of the type of research that GBRMPA may wish to 
support or undertake include studies by Manfredo et al. 
(19831, Sowman and Fuggle (1987), Stankey (1973), Vaske et 
al. (1986), Perdue (1987) and Heberlein, Alfano and Ervin 
(1986). The study by Heberlein et al. is highly 
recommended to the GBRMPA as the only study in which a 
government management agency, 
those faced by the GBRMPA, 

under pressures similar to 
conducted research that applied 

social carrying capacity concepts to a marine recreational 
setting. Boaters were asked their preferences for numbers 
of contacts with other boats at two island locations. As 
a result, the researchers were able to project the likely 
impact from the addition of 100, 
at the marina. 

200, 300 or 400 new slips 
These studies are summarised in the 

following section of this report. Salm (1986) in a 
general introductory paper on coral reef carrying 
capacity, suggests that the determinants of coral reef 
carrying capacity for “underwater tourism” include (1) the 
size and shape of the reef, (2) the composition of coral 
;zt;unities, (3) different activities carried out on the 

and (4) level of experience of snorkelers and 
diveis. GBRMPA must derive a more comprehensive list of 
determinants that incorporates not only underwater 
recreation experiences, but all the other possibilities 
for recreation that are competing for the resources in the 
Marine Park. 

1.5.6 Research Techniques 

There is no one method that stands out as the preferred 
technique for obtaining user information. of the studies 
reviewed in this report, there was a fairly even 
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distribution between on-site interviews or questionnaires, 
mail questionnaires or some combination of the two. Only 
one study reported using telephone interviews. Paradice 
(1984) offers a general list of techniques for obtaining 
user information with some discussion of the relative 
advantages and disadvantages of each. 

1.6 MANAGEMENT OBJECTIVES 

The “essential research question” posed by Graefe et al. 
(1984b) is “What use pattern will result in a visitor 
experience that is consistent with impact standards 
selected for a given area?” The question presupposes that 
managers have done thorough groundwork to establish what 
is desirable for the managed area. There is a consensus 
that broad and non-specific management objectives are not 
useful. They must be replaced with very specific 
statements about desired conditions. A few examples: 

Management objectives have been too broad. For 
example, “for the benefit and enjoyment of the 
people” is unmeasurable. A more specific and useful 
statement of objectives in the Wilderness Act 
declares that wilderness should provide “outstanding 
opportunities for solitude or a primitive and 
unconfined type of recreation.” (Schreyer & 
Roggenbuck 1978) 

“Management objectives must go beyond such 
generalities as ‘protect the resource’ and ‘provide 
satisfying experiences’. To be effective, management 
objectives need to define the type of experience to 
be provided in terms of measurable statements of 
appropriate ecological and social conditions.” 
(Stankey (1980) quoted by Graefe et al. (1984a)) 

“To be effective, the objectives must define 
specifically what type of recreational experience is 
to be provided... Where there are more than one of 
these, they should,be ranked. Management objectives 
should also indicate for who the experience is to be 
provided. ” (Heberlein 1977) 

“The findings underscore the need for establishing a 
clearer definition of the kind of experience a 
particular area should provide. Because new 
generations of visitors appear to expect and be 
tolerant of greater numbers of recreationists, it is 
likely that average user satisfaction levels will 
remain high, despite the changing character of the 
experience.” (Vaske et al. 1980) 

h 

Carrying capacity is a meaningless term ‘unless it is 
expressed conditionally in relation to objectives 
which specify capacity for what.” (Graefe et al. 
198433) 

“Objectives should be prescriptive, that is they 
should tell what conditions should be like. They 
must be site-specific and detailed. They describe 
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1.7 

1.7.1 

the nature of the experience to be produced, they 
serve as the operational objectives by which all 
management decisions must be formulated, they define 
what tools and strategies are appropriate for use by 
managers, and they serve as a check to test progress 
toward their achievement.” (Stankey 1978) 

APPLICATION OF CARRYING CAPACITY CONCEPTS 

There are a number of accepted models for applying the 
carrying capacity concept. An in-depth presentation and 
analysis of those models has not been undertaken for this 
report. Instead, this review presents an account of the 
models that are referenced in the literature. The GBRMPA 
is advised to undertake further investigation of specific 
carrying capacity models to assess their relative 
usefulness and appropriateness to the Marine Park setting. 

The Shelby and Heberlein Model 

Shelby and Heberlein (1986) use a framework that involves 
descriptive and evaluative components to determine 
carrying capacity for a setting. First a description is 
required of the observable characteristics of a recreation 
system. These include management parameters (those things 
an agency can directly manipulate such as numbers of 
visitors entering the park; type of use allowed, length of 
stay) and impact parameters (what happens to visitors or 
the environment as a result of visitor use patterns and 
other management parameters). The evaluative component 
considers different objective states produced by 
management parameters in an effort to determine their 
relative merit. Here, value judgements are made about the 
acceptability of various impacts. (Graefe et a1.1984a) 

This model suggests that three conditions are necessary to 
establish social carrying capacity: 

(1) a known relationship between use level or other 
management parameters and experience parameters, 

(2) agreement among relevant groups about the type of 
recreation experience to be provided, and 

(3) agreement among the relevant groups about the 
appropriate levels of experience parameters. 

Regarding the first condition, the literature has 
documented widely the lack*of success associated with 
focusing on use levels. Managers are warned away from 
this alternative and should instead look at an array of 
other parameters as previously discussed. 

The “crux of the evaluative component is the selection of 
standards expressing what conditions are desired in a 
given area. ” (Graefe et al. 1984b) Unlike the 
descriptive component, this can be done with or without 
scientific input based on an agency’s legislative 
mandates, policies and availability of resources. The 
judgements to be made by managers in defining these 


























































































































































