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Abstract 

Biodiversity policy, no matter how well intentioned, will only be successful, if it addresses 
factors influencing human behaviour.  Policies to encourage voluntary behavioural change 
amongst landowners are designed to target specific segments and develop interventions around 
their motivators and demotivators for change.  This study examined how much the Theory of 
Reasoned Action could provide a quantitative basis for policy agencies designing interventions 
for biodiversity issues.  Four biodiversity issues were selected for the study, these being: the 
preservation of bush remnants, establishing wetlands, pest (possum) control, and indigenous 
woodlots.  In the project, system diagrams and focus groups were used to describe each of the 
behaviour sets involved for farmers addressing the issues.  The results of the focus group 
meetings provided the basis for quantitative surveys framed around the Theory of Reasoned 
Action.  The surveys were sent to a randomly selected group of 7100 livestock farmers.  The 
results were analysed by regression analyses with R2 of 40-70%. 

The results indicate that farmers can be segmented based upon appropriate behaviour and context 
measures but that these can be difficult to decide upon without a good knowledge of the farming 
systems within which landowners operate.  Policies that influence behaviour through attitude 
change by encouraging farmers to identify personal benefits from biodiversity practices will be 
the most influential upon behaviour.  Linking biodiversity to farmers’ concepts of self-identity 
would also be an important component of policy interventions.  The results of the study indicate 
that further work using the Theory of Reasoned Action to implement and evaluate policy 
strategies around farming system analyses would be useful. 

Introduction 

Biodiversity policy addresses issues associated with the management of variety in life forms.  
Variety may come from diversity within and between species, ecosystems, and ecosystem 
processes (Ministry for the Environment, 2000).  New Zealand’s biodiversity has developed over 
80 million years of isolation (Department of Conservation, 2000).  Many species are only found 
in New Zealand and the unique ecosystems that developed there, while it remained in isolation 
from the effects of human settlement until the most recent 1000-1500 years.  Human settlement 
when it came, introduced pests such as possums, rats, cats, ferrets, goats, deer, pigs and mice 
along with over 200 environmental weeds (Department of Conservation, 2000).  Extinctions have 
been very rapid and the survival of additional species continues to be threatened.  After the arrival 
of the Maori from Polynesia about one third of the original forest was burned repeatedly and 
become replaced with grasslands and about one quarter of the land-based birds were hunted to 



 

 

extinction.   

Since European settlement in the mid nineteenth century, a further one third of New Zealand has 
been converted to farmland, many ecosystems dramatically changed in the process and more 
species were made extinct.  This has particularly affected the richest ecological habitats: the 
lowlands, wetlands, rivers and coastal areas.  Currently about 1000 known animals, plants, and 
fungi are still being threatened with extinction (Department of Conservation, 2000). 

New Zealand has signed the Convention on Biological Diversity at the 1992 Rio Earth Summit 
acknowledging its responsibility to work with other nations on maintaining the world’s 
biodiversity.  Government intervention in landuse management to address biodiversity issues is 
needed to implement the convention because biodiversity is a public good with non-excludable 
owners and unrestricted access to many of its benefits.  The lack of market structures for dealing 
with biodiversity has encouraged its use beyond socially optimal levels (Clough, 2000).  The New 
Zealand Government has acted by developing a large conservation estate, but this consists mainly 
of upland and mountain areas and does not fully contain the range of landscapes and ecosystems 
that can found in New Zealand (Lincoln University, 2001).  New approaches to pest control, and 
the establishment of off-shore and mainland "island reserves" has also assisted to slow down the 
decline in biodiversity (Department of Conservation, 2000).  However existing government 
measures are insufficient to retain present levels of biodiversity unless they are supplemented 
with programmes that target and reward land managers for actively managing areas of indigenous 
biodiversity on private land (Binning, 2000).  "Sympathetic management" of private land can 
provide much needed habitats for New Zealand's native species (Department of Conservation 
2000).  

Interventions into human behaviour are formulated by policy agencies so that they can influence 
or change peoples’ behaviour towards socially desired outcomes.  Policy agencies have a range of 
instruments for achieving their purposes.  They can legislate regulations to prescribe certain 
behaviours, provide economic incentives, or use education to inform people’s decision-making 
and build skills (Parminter, 2003).  The New Zealand government has established seven 
initiatives to encourage landowners to be more aware of the biodiversity issues relating to them.  
These are to: 
•Provide biodiversity advisory services. 
•Fund the on-going management of areas on private land. 
•Increase the extent of formally covenanted areas through the Nature Heritage Fund, Nga 
Whenua Rahui, and the QEII Trust. 
•Enhance the capacity of local government to build partnerships and engage in participatory 
projects. 
•Develop a National Policy Statement. 
•Clarify the role of local government in its revision of the Local Government Act. 
•Build better co-ordination between all levels of government involved in biodiversity and private 
land issues. 

The government has held a consultation on biodiversity with communities throughout New 
Zealand (Ministerial Advisory Committee, 2000). The consultation with the rural community 
found that many participants considered themselves to be advocates for the environment, but they 
rejected the options of including either compulsion or regulation in biodiversity policy.  They 
preferred "advice, information, financial assistance, and similar capacity building services" 
(Ministerial Advisory Committee, 2000, p15).  To initiate nature conservation activities, 
addressing biodiversity on private land, will require willing and motivated landholders.  
"Resource management is not a problem of managing resources”, but rather it is "all about 



 

 

managing human behaviour".  "The decline in biodiversity is an ecological problem, but the 
reasons why that problem persists are rooted in human action or inaction" (quotes from the same 
source).  Creating the goodwill that is required before private landowners will be willing to work 
together with government agencies on biodiversity issues, requires that the agencies have an 
understanding of what motivates and de-motivates landholders (Ministerial Advisory Committee, 
2000).  The Committee agreed that in the primary production area, small cumulative 
improvements could deliver progressive gains.  Possible improvements that they identified 
included: preserving and fencing remnant forest areas, protecting and recreating wetlands, 
allowing riparian strips to revegetate, retiring erosion prone land, and planting out new areas in 
native trees.   

A voluntary approach to the application of biodiversity policy does not necessitate government 
inactivity, but rather the provision of services that will motivate, inform, direct, and resource 
landowner actions, so that they address biodiversity management opportunities in their local area, 
and ensure that their efforts contribute to desired national outcomes.  The steps towards 
implementing policy for voluntary behaviour change will involve taking a marketing approach 
for: defining the issues, analysing the policy-market, packaging the behaviour-change, designing 
communication, and monitoring and evaluating results (Kotler et al, 2002).  A policy-market 
analysis will assist policy agencies with describing and segmenting the target audiences that must 
be reached for their policies to be effective.  It will describe the knowledge, benefits, and barriers 
to people taking action.  From this description, behaviour objectives can be made more complete, 
influential factors confidently selected, and policy performance indicators matched to planned 
intervention results (Kotler et al, 2002). 

The Theory of Reasoned Action 

The Theory of Reasoned Action (and its variants e.g. the Theory of Planned Behaviour)1 provides 
a useful framework and set of principles for guiding policy agencies taking a marketing approach 
to strategies for behaviour change (Ajzen and Fishbein, 1980).  It can be used to evaluate the 
importance of factors most directly influential upon voluntary behaviour.  It has also been 
developed as a parsimonious model so that it is practical and informative to the degree required 
for designing voluntary change policy strategies. 

The model addresses the internal (psychological) determinants of peoples’ behaviour across a 
wide range of physical and social situations.  The Theory of Reasoned Action (TRA) is based 
upon peoples’ behaviour being strongly related to their attitudes towards that behaviour.  People 
form attitudes by systematically deliberating on any information that they have about the 
behaviour being considered (Fazio, 1990).  In turn, attitudes result from an individual’s beliefs 
about the consequences of a particular behaviour and their (his or her) evaluation of those beliefs.  
The more an individual expects that a behaviour has good consequences for themselves, the more 
that an individual will have a positive attitude towards that behaviour.  Similarly, the more that an 
individual expects a behaviour to have undesirable consequences for themselves, the more that 
they will have a negative attitude towards it.  Peoples’ attitudes influence their behaviour through 
the formation of intentions to behave in certain ways.    A similar process exists with subjective 
norms.  This causal sequence of cognitions is represented in Figure 1.   

Included in the basic Theory of Reasoned Action model (Fig 1) are behavioural beliefs, 
normative beliefs, attitude, subjective norm, and intention.  Results from studies previously 
reviewed (Ajzen and Fishbein, 1980) have shown that the behavioural belief component is 
                                                
 
 
1 In this paper, when the Theory is described as the Theory of Reasoned Action the term is used inclusively 
of all model variations. 



 

 

expected to be positively correlated with attitude, while the normative belief component is 
expected to be positively correlated with the subjective norm.  Both attitude and subjective norm 
are predictive of intention in all of the studies previously reviewed (Ibid) and, through intention; 
they are also precursors to behaviour. 

 

Figure 1:  Representation of the Theory of Reasoned Action 

 

 

 

 

The TRA has been widely applied by policy agencies to human health behaviour e.g. quitting 
smoking (Babrow et al, 1990), regular exercise (Hausenblas et al 1997), breast feeding 
(Wambach, 1997), testicular examination (Brubaker and Fowler, 1990), and safe-sex (Terry et al, 
1993).  In these studies the TRA model has provided the key variables for public campaigns and 
increased the understanding that officials had of the cognitive precursors to their preferred human 
behaviour.  Some TRA studies have been limited by an inadequate representation of the 
behaviour in the model (Blue 1995), others by a description of the behaviour that was too 
generalised (Beedell and Rehman, 2000).  There have been few studies applying the TRA to 
environmental issues (e.g. Aragon-Correa and Llorens-Montes, 1997) and no previous papers on 
the TRA and biodiversity.  The purpose of this study was to identify the strengths and weaknesses 
of applying the TRA to biodiversity issues. 

Methods 

Scientists from a New Zealand biodiversity research programme identified five land management 
issues to provide a focus for this study.  The issues were: 

(1) Preserving and maintaining bush remnants. 

(2) Controlling pest (possum) numbers. 

(3) Establishing and maintaining wetlands. 

(4) Planting woodlots for native timber production. 

Each issue was studied separately following the same method.  Farmer interviews were used first 
to identify the mix of behaviours that addressed each issue.  An integrated system diagram 

attitude 
towards 

behaviour 

behaviour intentions 

subjective 
norm 

beliefs about 
behaviour 

beliefs about other 
people’s 

perceptions of 
behaviour 



 

 

developed from the interviews specified the behaviours for subsequent research activities.  Focus 
groups were held to consider each of the systems and identify the expected consequences (both 
negative and positive) for farmers taking the actions described in the diagrams.  These 
consequences were incorporated in a national survey of farmers measuring the contribution of 
each of the TRA variables to the behaviour-set in question.  Each of the surveys was sent to a 
different sample of randomly selected livestock farmers (Table 1).   

 

Table 1.  Numbers of Surveyed Farmers and Response Rates 

Biodiversity Issue Number of Forms 
Sent Out to Farmers 

Forms Returned Percentage Return 

Bush Remnants 2300 631 27% 
Pest Control 1600 519 32% 
Wetlands 1600 486 30% 
Woodlots 1600 484 30% 
    
Total 7100 2120 30% 
 

The surveys asked farmers questions about their demographics, their farming goals, and their 
biodiversity objectives.  Previous studies into farmers’ behaviour and the adoption of agricultural 
practices have sometimes used demographic variables to explain the differences between farmers 
(Herr et al, 2003), and sometimes they have used economic standards from farm management and 
farm production (Cary et al, 2002).  A previous study by one of the authors found that behaviour 
could be better understood by also relating farmer attitudes to their behaviour (Parminter, 1994).  
The survey undertaken here obtained demographic and cognitive information (including farmer 
attitudes) as well as information on farmers’ use of the biodiversity practices. 

In the case of biodiversity, the behaviours involved can be quite complex and specific to certain 
geographical and ecological conditions, and farming systems (Table 2).  This suggests that  
 

Table 2. Measures of Biodiversity Behaviour and Operational Context 

Biodiversity 
Issue 

Behaviour Context Correlation of 
Behaviour and Context 

Bush 
Remnants 

• Number of remnants 
protected 
• Area of remnants protected 

• Number of remnants on 
the farm 
• Area of remnants on the 
farm 

-0.07 

Pest Control • Days spent trapping  
• Amount of control achieved 

--- --- 

Wetlands • Ratio of active to potential 
wetlands 

• Number of active 
wetlands 
• Number of drained 
wetlands 

0.26 

Woodlots • Area in woodlots • Farm size 
• Proportion of steep land 

0.11 



 

 

effective segmentation has to be much more focussed upon relating variations in behaviour to the 
situations in which it is expressed.  In this survey very basic measures of the operational context 
on farms were used to describe the necessary prior conditions for the behaviours to be expressed.  
The measures of behaviour and behavioural context used in the surveys are listed in Table 2. 

Table 2 also includes the correlations between the behaviours and the measures of operational 
context as an indication of how great the influence that opportunity might have on the behaviours.  
It was considered by the authors that farmers with relatively more bush remnants, wetlands, and 
larger farms would have increasingly greater opportunities to consider and implement the 
biodiversity practices. 

Six TRA variables were included in the survey, being peoples’ intentions, attitudes, subjective 
norms, behavioural control, self efficacy, and self identity (Table 3). 

 

Table 3.  A Description of the TRA Variables 

Intentions Intentions are peoples’ current determination or motivation, to act in a 
certain way.  Their intentions reflect the final results of peoples’ internal 
processes of decision-making.  If there are no impediments or delays to 
people taking action, intentions result in behaviour consistent with 
intentions. 
On a scale of 0-20, 20 represents the greatest intention. 

Attitudes Attitudes are peoples’ psychological tendency to view an action either 
favourably or unfavourably.  They are therefore largely evaluative in nature. 
Attitudes are formed when people consider and weigh-up the positive and 
negative consequences (beliefs) of their actions.  Their beliefs may be 
material (costs and benefits) or affective (relating to their emotions). 
On a scale of 0-20, 20 represents highly positive attitudes towards the 
behaviour. 

Subjective Norms Subjective norms are the ways that people think their peers expect them to 
behave.  The influence of subjective norms depends upon the perceived 
preference of particular social referents (e.g. family) and the influence that 
they have upon decision-making. 
On a scale of 0-20, 20 represents highly supportive expectations by social 
referents. 

Behavioural 
Control and Self 
Efficacy 

Behavioural control is peoples’ perceptions about external resources (e.g. 
funds) available to act out their intentions, and the internal resources (e.g. 
abilities) to carry out the necessary activities.   
Self-Efficacy is related to behavioural control and measures the degree of 
confidence that people have that (maybe with some effort) they can use their 
available resources to achieve the level of performance they desire in a 
behaviour. 
On a scale of 0-20, 20 represents when people have full control or for when 
efficacy is extremely limiting for the behaviour. 

Self Identity Self-identity describes how people wish to be seen by others with whom 
they have contact. 
On a scale of 0-20, 20 represents issues where self identity is consistent with 
the behaviour. 

 

 



 

 

The survey had standard TRA types of questions and a metric scale anchored by semantic 
differentials.  The scales were non-numeric to reduce respondent rejection (Figure 1), but answers 
were converted to a 20-point scale before being entered into a data-base for analysis.  Results 
were analysed in a linear regression to measure the contributions of the variables towards 
explaining the specified data-sets.  Both “intentions” and “behaviour” were used separately as 
dependent variables in the regression analyses.  Intentions were measured from questions on the 
likelihood of a behaviour occurring in the future, and behaviour was measured in questions on 
past behaviour. 

Figure 1:  An example of the non-numerical scales used in this survey  

 

Results and Discussion 

The surveys had response rates of 27% to 32% (Table1).  These are not particularly high, but 
adequate enough to provide statistically reliable results for the conclusions being drawn.  When 
compared to New Zealand’s national agricultural statistics, the respondent group were similar to 
the total population of farmers but over-representative of sheep and beef enterprises, larger 
properties, and male farmers.  It is likely that the respondent group had greater opportunity to 
adopt the biodiversity practices, but their reasons for doing so (or not doing so) are unlikely to be 
different from those of younger dairy farmers on smaller properties who may not have felt 
inclined to respond to this survey at this time.  A follow-up survey on a related, but different topic 
(green-house gas emission reduction on farms) identified four main reasons why some people did 
not reply to these sorts of questionnaires.  In that project, some recipients did not participate 
because they considered that the survey was on a topic that did not concern them, or it was not a 
priority for their industry.  In other cases they considered their enterprises were too small to 
matter, or that the topic was too complex for them to be confident about answering. 

When we examined the relationships between the biodiversity behaviours and their operational 
contexts we found the correlations between them was lower than expected (r<0.3) (Table 2), but 
greater than the relationships between the demographic information and behaviour (r<=0.10).  
The greatest demographic correlation was between age and days spent trapping possums (r=0.10).  
This is consistent with earlier work on farming practices suggesting that on their own, farmer 
demographic variables (e.g. age and education) have little relationship with farmer adoption 
behaviour (Parminter, 1994).  The association of behaviour and the operational context was not as 
great as expected from other studies (e.g. Kaine and Bewsell, 2002), perhaps these contexts for 
biodiversity practices need to be described in different ways or analysed differently to find 
quantitatively meaningful results?  

 

AN EXAMPLE: 
Over the next year I intend to control pests on my farm. 
 
Definitely False Neutral Definitely True 

|__ __ __ __ __ __ __ __ __ __ __ __ __ __ _X_ __ __ __ __| 
 

The person answering the question in this example has indicated that their intentions lie midway 
between being neutral and strongly agreeing with the statement.   
 



 

 

The mean results for the TRA variables dealing with peoples’ perceptions were similar for each 
of the behaviour-sets.  The results for the preservation of bush remnants are shown in Table 4.  
On average, landowners had moderate intentions to preserve bush fragments in the future 
(average score = 12.1 out of 20, where 20 meant extremely likely).  They also had positive 
attitudes towards the desirability of preserving bush (scores = 15.1 and 14.1), but only moderate 
levels of self-efficacy and self-identity.  These last two scores would suggest that farmers’ 
biodiversity behaviour is being limited by farmers’ lack of confidence that their efforts will be 
effective, and a low contribution from biodiversity to farmers’ feelings of self esteem.  This 
interpretation can be considered further by comparing the results for farmers with high intentions 
to preserve bush fragments from low intentions to preserve bush fragments.  When the results of 
people with high and low intentions to preserve bush fragments are compared, it is clear that 
differences in self-efficacy and self-identity are not strongly associated with differences in 
behaviour.  So while these concepts are important considerations in forming a policy intervention, 
the key focus of such an intervention should be in the areas where differences are apparent, and in 
this case that is with differences in attitudes. 

 

Table 4. Mean Results for Farmers’ Perceptions About the Preservation of Bush Remnants using 
a Scale of 0-20. 

TRA variables Overall 
Mean 

Mean Result for 
People with High 
Intentions 

Mean Result for 
People with Low 
Intentions 

Significance of 
the Difference 

Intentions 12.1 11.0 4.3 <0.001 

Intrinsic 
Attitudes 

15.1 17.1 12.2 <0.001 

Affective 
Attitudes 

14.1 13.2 11.1 <0.001 

Subjective 
Norms 

14.2 15.8 11.5 <0.001 

Behavioural 
Control 

15.7 16.6 14.0 <0.004 

Self Efficacy 10.6 10.6 10.4 ns 

Self Identity 12.7 13.7 10.8 <0.001 

 

Regression analyses enable us to explore these differences still further.  When regression analyses 
estimated people’s intentions from combining only demographic variables with peoples’ goals 
(Parminter and Perkins, 1997), they explained 20-25% of the variance in landowners’ intentions.  
TRA regression analysis results for estimating the same level of intentions are shown in Table 5.  
In this case the TRA regressions explained 40 – 70% of the variation in people’s intentions.  The 
correlations relating intentions to past behaviour-sets did not fare so well, and measured between 
-0.03 – 0.38.  The differences in the measures (for intentions and behaviour) used in the surveys 
are likely to have been the problem.  The behaviour questions measured past rather than future 
behaviour as the intention questions did, and were not related to the behaviour-set diagrams used 
in the focus groups.   It is probable therefore, that the measures of intention and behaviour were 
explicating two different concepts. 



 

 

Attitudes had the greatest influence upon intentions across all the biodiversity issues.  With bush 
remnants, people’s affective attitudes resulting from an evaluation of the emotional consequences 
of the practices were dominant.  With all the other issues it was the intrinsic net benefits that had 
the greatest influence from people weighing up their expected costs and benefits (see Table 3 for 
an explanation of these variables). 

Self-identity was very influential in the management of pests, establishing woodlots, and 
wetlands, but not bush remnants.  This may indicate that farmers implementing the former 
practices generally wish to think of themselves as “doing their bit” for the public by acting in a 
responsible way on these issues. 

Subjective norms had some influence, particularly with the establishment of woodlots.  This may 
mean that although most biodiversity decisions are determined by individual considerations and 
attitudes, there are some influences from family, friends, and technical experts. 

Behavioural control and self-efficacy measures had little influence on intentions except for 
preserving bush fragments and pest control.  This suggests that landowners considered that there 
was no resource limitations to them implementing the biodiversity practices if they wanted to, but 
lacked any clear advantages for them from doing so. 

Conclusions 

Farming system studies that address biodiversity issues by examining the interactions between 
farmers, farming systems, and indigenous ecosystems can provide the basis to policy 
interventions that will motivate farmers for behavioural change.  Indeed, developing policy 
interventions without considering such interactions is likely to result in ad-hoc and unpredictable 
outcomes (Ajzen, 1991).  From an understanding of farming system interactions policy agents 
can identify target segments and address the key motivators (and demotivators) for change.  The 
Theory of Reasoned Action can be used in studies to provide the information that is needed about 
the behaviour of farmers, the context for that behaviour, and the proximal factors influencing 
their actions.  It appears that for many landowners, biodiversity issues lack clear benefits, are not 
strongly linked to their feelings of self-identity, and are not well supported by their family and 
friends.  If these limitations are addressed and modified in a substantial way through policy 
interventions, then this study indicates farmers will be more strongly motivated to implement 
desired biodiversity practices.  Examining how this might be best approached is the focus of 
further work by the authors. 

 

  



 

 

Table 5.  Results of TRA Regression Analysis for Behavioural Intentions 

 

Behaviour 
Sets 

Constants Intrinsic 
Attitudes 

Affective 
Attitudes 

Subjective 
Norms 

Behavioural 
Control 

Self - 
Efficacy 

Self - 
Identity 

Squared 
Multiple 
Regression Co-
efficients  

Correlations of 
Intentions with 
Past Behaviour 

Bush 
Remnants 

-1.13 

(ns) 

0.44 

(<0.001) 

0.65 

(<0.001) 

0.19 

(0.006) 

-- -0.16 

(0.002) 

0.12 

(<0.001) 

R2=41.0 r=0.38 

Pest 
Control 

-4.34 

(ns) 

0.49 

(<0.001) 

0.23 

(<0.001) 

0.19 

(<0.001) 

0.09 

(<0.001) 

-0.03 

(ns) 

0.31 

(<0.001) 

R2=62.1 r=0.25 

Wetlands -4.11 

(<0.001) 

0.50 

(<0.001) 

0.33 

(<0.001) 

0.10 

(0.077) 

-- -- 0.27 

(<0.001) 

R2=67.4 r=0.23 

Woodlots -4.60 

(<0.001) 

0.37 

(<0.001) 

0.26 

(<0.001) 

0.22 

(<0.001) 

-- -- 0.28 

(<0.001) 

R2=64.0 r= -0.03 

 

F-test probabilities are shown in brackets below each constant and co-efficient. 
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