
 

 

 

Community Knowledge and Use of the 

National Pollutant Inventory  

Peter James Thorning, B.Sc. Grad.Dip.OH&S 

Griffith School of Environment, Griffith University 

Submitted in partial fulfilment of the requirements of the degree 

of Master of Environmental Science 

May 2009 



ii 

  

Abstract 

Pollutant Release and Transfer Registers (PRTRs) have been established in many 

countries on the basis, at least partially, that community awareness will lead to pressure 

on polluters to reduce their emissions. In Australia, the National Pollutant Inventory 

(NPI) was established to fulfil this role amongst others. The success of the NPI depends 

on the extent of engagement that the general population and pro-environment 

community groups have with the program. This research aims to determine the extent of 

knowledge and use of the NPI that exists in the community, and to identify whether 

barriers exist which indicate a need to restructure aspects of the program to overcome 

these barriers.   

Surveys were conducted of the general population in Queensland, using a mail-out 

questionnaire with randomly selected participants, and pro-environment community 

groups in Australia, using a mail-out survey with purposeful selection of participants, to 

obtain information about the knowledge and use of the NPI and to identify barriers to 

that knowledge and use. Data was analysed from 609 completed general population 

surveys, 78 completed pro-environment community group surveys completed in 2007 

and the results compared to 47 pro-environment community group surveys from a 

survey that had previously been conducted in 2001.  

It was determined that almost 23% of the general population have sufficient awareness 

to be able to obtain information from the NPI website should they wish to do so. Lower 

levels of specific knowledge were found, which was comparable to previous studies. 

These results were also similar to studies of community knowledge of the Toxics 

Release Inventory (TRI) in the United States. The level of awareness of the NPI among 

green groups (that is, nature conservation focussed environment groups) was 

determined to be just over 51% and the awareness among brown groups (that is, 

industrial or pollution focussed environment groups) was determined to be almost 76%.     
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The general population carried out limited searches of the website and made limited use 

of the available information. Members of brown groups were most active in accessing 

the information and then making use of it, although even among this group use of the 

information was limited.  

The main barrier to knowledge and use of the NPI was lack of promotion and awareness 

raising activities. This has significant implications for the program, identifying a need to 

establish an effective communication strategy that promotes the NPI website and 

encourages active participation.  
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Chapter 1 Introduction 

Since the industrial revolution, productive activity has resulted in the emission of 

polluting substances to air, land and water. Globally, the concentration and mass load of 

these pollutants are increasing due to increasing population and rapidly spreading 

industrialisation. Although many industrialised countries have reduced emissions in 

recent years, pollutant emissions in developing countries, particularly in Asia, are 

increasing (UNEP 2007 p.16).   

Pollutant Release and Transfer Registers (PRTRs) have been established in many 

countries using Community Right to Know (CRTK) legislation (USEPA 2009c). The 

general aim of these programs is to provide information to the public about chemicals 

released into the environment, usually as an Internet database (OECD 2001 p.11). In 

Australia, the National Pollutant Inventory (NPI) was introduced in 1998 and has 

publicly released ten years of emissions data (Department of the Environment and 

Heritage 2009). However, a market research survey conducted in late 2002 (Riley-

Smith & Binder 2003 p.3 & p.49) found that there was low community awareness of the 

NPI both in the general population and in key target groups.  

Since 2002, the amount of information available to the public has increased 

substantially, as has the ease of accessibility (Department of the Environment Water 

Heritage and the Arts 2009) and there have been some community awareness raising 

activities (National Environmental Protection Council 2004 p.107). There is an absence 

of literature, however, regarding public awareness and use of this information.  

 Research is therefore needed to answer the following questions: 

1. What is the extent of knowledge of the NPI among members of the general 

population and members of pro-environment community groups?  

2. What is the extent of use of the NPI among members of the general 

population and members of pro-environment community groups?  
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3. Are there barriers preventing knowledge and use of the NPI by members of 

the community?  

4. Do these barriers indicate a need to restructure aspects of the NPI program?   

This thesis is designed to answer these questions. It is structured into five main 

chapters. The first chapter (this one) introduces the thesis and describes the aims of the 

research and the content of the other chapters.  

Chapter two then reviews the current literature on PRTRs, including the NPI and the use 

of PRTRs by members of the community.  

Chapter three describes the research method used. It describes the research problem, the 

aim of the study, research question and research methodology. The method for selection 

of potential respondents and the three survey questionnaires are described. The chapter 

describes the methods used to ensure that high standards of research rigour and ethics 

were followed. It also describes the data analysis techniques used.  

The fourth chapter provides the results, findings and discussion. It describes the data 

obtained from survey questionnaires and analysis of this data in relation to the research 

questions, with emphasis on quantifying knowledge and use of the NPI. Responses to 

specific questions and correlations between responses to different questions within the 

questionnaires are examined to identify possible barriers to increased knowledge and 

use of the NPI. The data analysis is linked back to the literature. The findings of the 

study are summarised and related to the aims of CRTK programs, such as the NPI, to 

determine whether program changes are required to meet those aims.  

The fifth chapter provides the overall conclusions. This chapter also highlights that 

further research into the key areas and findings from this study would be beneficial on 

an ongoing basis to inform the implementers of CRTK programs. 

This project is significant, because although some research has been undertaken 

indicating that knowledge and use of the NPI may be low, it did not have the scope or 
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rigour to quantify this or apply it more broadly. Quantification is necessary because 

public awareness activities currently carried out are limited and have not been 

developed or targeted based on good information or a needs assessment. Without 

community knowledge and involvement, it is doubtful whether the NPI will achieve the 

reduction in pollutant emissions as envisaged for effective CRTK programs. This study 

will contribute to the currently very limited worldwide body of information of actual 

knowledge and use of CRTK by community organizations and the general public.  
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Chapter 2 Literature Review 

2.1 Introduction 

Marchi (1997 p.224) notes that pollution issues are not as obvious as they once were - 

black smoke and foul odours have been replaced to some extent by invisible toxic 

pollutants, acid rain, climate change and depletion of the ozone layer.  In Australia, this 

is even more pronounced with a significant portion of the population having moved 

“from crowded, polluted and unhealthy environments to a land of wide spaces, sunshine 

and pristine environment” (Rae 2003 p. 248). These more complex issues are generally 

less well understood by the population and, to bring about change, there is a need to 

increase public understanding and awareness (Marchi 1997 p.224).  

In developed countries and in some developing countries, community involvement is 

seen as a mechanism to pressure companies to reduce pollutant emissions (Dasgupta et 

al. 2002 p.155; Gunningham et al. 2004 p.2). The establishment of PRTRs in many 

countries, using CRTK principles, is on the basis that an informed community will 

influence reductions in pollutant releases by bringing pressure to bear on polluters 

(Harrison & Antweiler 2003 p.361).  

This literature review demonstrates how CRTK programs are important in enabling 

communities to have access to information on pollutant releases. The practice of 

governments developing PRTRs to provide this information is detailed. Evidence that 

PRTRs have been effective in reducing the amount of pollutant emissions is also 

presented. The question of why PRTRs are more effective in some communities than 

others is answered with the argument that it is the level of organisation in the 

community, rather than ethnicity, socio-economic circumstance or geography that 

determines effectiveness in reducing emissions. The Australian PRTR, the NPI, is 

examined and the proposition, that the NPI has generated less interest and involvement 

among Australian environment groups than has been the case with some overseas 
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inventories and the relevant overseas environment groups, is explored. Some 

background on Australian environment groups is given in support of a view that the 

political climate in Australia does not encourage environment groups to concentrate on 

pollutant issues. It is argued that the NPI can be successful in reducing pollution in 

Australia if environment groups have knowledge of the NPI database and are able to use 

it effectively. It is further argued that research into the current level and use of the NPI 

is poor and that this needs to be established before community education and awareness 

programs are planned and implemented.  

2.2 Community Right-to-Know 

Governments are looking towards alternatives to direct regulatory control of pollution  

(Konar & Cohen 1997 p.109). Gunningham et al (1999 p.212) suggest that government 

can act as a facilitator to empower the community as a surrogate regulator. Stephan 

(2002 p.192) goes further, arguing that there are fundamentally only two central players: 

the polluting corporation and the citizens who may be harmed by such pollution. Other 

players such as government officials, the media and interest groups are only 

intermediaries who may act on behalf of the citizens. Governments can introduce CRTK 

legislation and, in the case of the right-to-know about pollutants; this legislation usually 

involves the establishment of a PRTR.  

CRTK refers to requiring industry “to provide information to the public and, in 

particular, to the local community, concerning the dangers presented by on-site 

chemical hazards or industrial waste that may be released into the environment as a 

result of industrial processes” (Gunningham 1995 p.3-4). 

Over the last few decades there has been growing community awareness of the risks 

posed by chemical facilities, which has been prompted by a number of industrial 

disasters (Mitchell 1996 p.1-9). Mercury contamination of Minimata Bay in Japan by 

the Chisso Corporation in the 1950s highlighted the importance of the community being 

aware of such risks (Allchin 2008). However, it was not until a series of chemical 
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disasters in Europe, including Flixborough (United Kingdom, 1974), Beek (the 

Netherlands, 1975), Manfradonia (Italy, 1976) and Seveso (Italy, 1976) prompted the 

introduction of the Seveso Directive which enshrined a community “need to know” 

principle into European legislation (De Marchi et al. 1996 p.91). This principle is more 

limited than the “right to know” approach which has been taken in the United States 

(Baram 1991 p.76).   

The United States’ Emergency Planning and Community Right to Know Act 1986 

(EPCRA) was the culmination of the demands of public interest and environment 

groups. It followed the massive release of methyl isocyanate at Bhopal, India, in 1984 

and shortly afterwards, the release of the same substance at a similar plant in West 

Virginia (Aoyagi 2007 p.3; USEPA 2009c). Earlier chemical release events such as 

Love Canal, where the community was exposed to high concentrations of benzene 

(Beck 1979), raised public attention and concern (Fiorino 1990 p.84). The United States 

governments response was the Comprehensive Environmental Response, Compensation, 

and Liability Act 1980, also known as Superfund (Terry & Yandle 1997 p.433).  

However, legislation for provision of chemical information to the community was given 

low priority by the Reagan administration (Willey et al. 2005 p.366) and appeared 

unlikely until Bhopal (Hamilton 2005 p.5). The EPCRA legislation was formulated by 

activists and policy makers with one central principle: “that citizens have the right to 

know whether the actions of private industry have a negative impact on their lives” 

(Stephan 2002 p. 192) or, in the words of the United States Environmental Protection 

Agency (USEPA): “This law was designated to help local communities protect public 

health, safety, and the environment from chemical hazards” (USEPA 2009b).  A central 

platform of EPCRA was the creation of a requirement for operators of facilities to 

inform communities of the chemical hazards in their area. A reporting and disclosure 

program, the Toxics Release Inventory (TRI) was established to facilitate this in 1987 

(USEPA 2009c).  

In Australia, the pressure for CRTK legislation built in the wake of the Coode Island 

chemical fire in 1991 (Lloyd-Smith 1999 p.229). Adams and Ruchel (1992) outlined the 
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benefits of CRTK in a report submitted to the Coode Island Review Panel. This report 

and the work of environmental non-government organisations (ENGOs) such as the 

National Toxics Network (NTN) focused attention on the need for CRTK legislation 

(Lloyd-Smith 1999 p.229). In 1992, the then Prime Minister Keating announced the 

establishment of a legislated NPI which would be designed to satisfy community right 

to know about pollutants and wastes (Howes 2001 p.531; Lloyd-Smith 1999 p.230).  

Gunningham (1995 p.15) argued that access to adequate information on pollutants 

through CRTK legislation is fundamental for community involvement and action. One 

of the key concepts in CRTK is that an informed community will act to bring pressure 

to bear on polluters and pollutant reductions will occur (Harrison & Antweiler 2003 

p.362; Helland & Whitford 2003 p.404; Konar & Cohen 1997 p.110). Howes (2002 

p.331) suggested that the effectiveness of CRTK information in Australia has been 

curtailed by a political culture that “encourages green groups to focus on wilderness 

rather than industrial issues” and a legal system that “makes cases based on inventory 

data difficult”. Lloyd-Smith (2002 p.131) agrees with the statement about the legal 

system, and further states that the extensive protection afforded to commercial business 

information in Australia has little consideration of the public interest. 

CRTK is a principle vigorously defended by ENGOs who believe the community do 

have a right to this information (Lloyd-Smith 1999 p.229; RTKNET 2006; Working 

Group on Community Right-to-Know 2006c). These ENGOs strongly argue to improve 

the information that is made available (Lloyd-Smith 2002 p.137). Businesses have 

argued strongly against the introduction of CRTK reporting requirements and have tried 

to limit the type and coverage of information to be released (Gottlieb et al. 1995 p. 134; 

Hamilton 1997 p.747; National Environmental Protection Council 2007 pp.14-21). 

Sometimes they are successful, as evidenced by the recent proposal by the USEPA to 

change the reporting requirement from annual to two-yearly (USEPA 2006b).  This was 

rejected by Congress after extensive and effective lobbying by concerned community 

groups (Working Group on Community Right-to-Know 2006a).  
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CRTK mainly deals with information relating to pollutant releases and hazardous 

materials  and PRTRs are the main basis for this information (Working Group on 

Community Right-to-Know 2006c). The next section will provide more specific 

information about PRTRs.  

2.3 Pollutant Release and Transfer Registers  

PRTRs have been established in many countries using CRTK legislation (OECD 2001 

p.11). These PRTRs include the TRI in the United States of America (USEPA 2009c); 

the Canadian National Pollutant Release Inventory (NPRI) (Environment Canada 2006); 

the United Kingdom’s Pollutant Inventory (United Kingdom Environment Agency 

2006); the French Registre Français des émissions polluantes (iREP) (Ministère de 

l'Ecologie et du Développement 2006); the European Union’ European Pollutant 

Emission Register (EPER) (European Commission 2006); and, the Australian NPI 

(Department of the Environment Water Heritage and the Arts 2009). 

PRTRs operate by requiring polluting entities to provide information to the relevant 

government agency who then publish that information so that it is accessible to the 

community (OECD 1996 p.3). An active and informed community would then be in a 

position to influence the polluting facility so that pollutant reductions would occur.  

Such polluting entities are generally operating within the limits of environmental 

permits and pressure from the community is often the main incentive to voluntarily 

reduce emissions (Terry & Yandle 1997 p.433). 

PRTRs vary considerably in their form and reporting requirements (Kerret & Gray 2007 

p.203; OECD 2001 p.11). Table 1 shows a comparison of the PRTRs in Organisation 

for Economic Cooperation and Development (OECD) countries.  
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Figure 1: Summary of PRTR Development in OECD Countries (OECD 2001) 

 (OECD 2001 p.15) 
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It is pertinent that the NPI has one of the lowest number of substances on its reporting 

list (although it tends to list substance groups rather than individual chemicals) and is 

one of very few that does not require the reporting of waste transfers (although this 

requirement was introduced in 2007 with reporting commencing from 1 July 2008). The 

last minute exclusion of transfers from the original NPI NEPM caused a great deal of 

disillusionment among community groups (Lloyd-Smith 2008 p.6). The NPI, however, 

does include diffuse sources, making it a more comprehensive inventory than many on 

the list. 

Despite the differences, the introduction of PRTRs is widely accepted as a major factor 

in the reduction of pollutant emissions (Arora & Cason 1999 p.698; Harrison & 

Antweiler 2003 p.362; Konar & Cohen 1997; Terry & Yandle 1997). In the United 

States, the TRI has been credited with reducing emissions by 46% and the NPRI in 

Canada is credited with reducing emissions by 38% (Harrison & Antweiler 2003).  

These figures should be treated with some caution as they originate from the relevant 

government agencies and have not been independently corroborated. Grant and Jones 

(2004 p.480-481) provide evidence that emission reduction does not appear to be 

directly linked to effective information disclosure with findings that right-to-know 

programs do not have a net impact on environmental performance.  

Harrison and Antweiler (2003 p. 363) state that environmental groups in the United 

States and Canada enthusiastically embraced their respective PRTRs. In these countries 

the PRTRs are supported by ENGOs such as Scorecard (Scorecard 2006) and the Right 

to Know Network (RTKNET 2006) who provide additional interpretation and advice on 

how communities can use the information. In Australia, the NPI commenced in 1998 

and the first reports were published in 2000 on a publicly accessible internet database 

(Commonwealth of Australia 2000).  Annual emission data on 86 substances and groups 

of substances (from of a list of 93) from 3951 (for 2006-07) of the most significant 

pollutant emitters in Australia is collected and published (Department of the 

Environment Water Heritage and the Arts 2009). Reporting to the NPI is mandatory if a 

facility exceeds certain thresholds relating to substance usage, fuel or waste burning or 
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emissions to the environment (Department of the Environment Water Heritage and the 

Arts 2008b).  

Lloyd-Smith (1999 p. 234) suggested that peak environment groups in Australia would 

develop an easy to use interface for the NPI, such has been the case with Scorecard in 

the United States and Canada. However, this did not occur until the emergence of 

Google Earth and the advantages that it offered for data presentation (Mitchell 2008). It 

is probable that Australian environment groups saw no need to establish a separate 

interface, as the one established by the Australian Government is acknowledged by the 

OECD to be an example of a PRTR that provides easy access, important perspectives 

and context for the PRTR data (OECD 2005 p.40). 

Ministerial press releases (Campbell 2005; Kemp 2004; Truss 2006) have stated that, 

for some pollutants and some industries, reductions have occurred. However, there 

appear to be no reports in the literature that demonstrate that such claims have veracity. 

Cunningham and Gadenne (2003 p.545) demonstrate there has been an increase in 

corporate environmental disclosures in company annual reports in Australia since the 

introduction of the NPI. This shows that companies are aware of the NPI and able to use 

the information in their own public disclosure reports, although in itself, it does not 

translate to action to reduce emissions.  

Although PRTRs have reasons other than CRTK for being established (OECD 1996 

p.15-16), CRTK is cited by most as being of foremost priority (Department of the 

Environment and Heritage 2006; Environment Canada 2006; USEPA 2006a). It 

therefore follows that there is an expectation that the community will access and use the 

information provided. The next section will examine whether this is occurring. 

2.4 The Role of the Community in Using PRTR Information 

Knowledge is power and the provision of information to the community is generally 

supported by the environment movement (Howes 2005 p.95). Harrison and Antweiler 

(2003 p.363) report that in both Canada and the United States community groups have 

embraced their respective PRTRs at both a local and a national level and that at a local 
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level the community groups directly influence the facility of concern, while at a national 

level the groups tend to work on interpreting the data for the public. The mode of use by 

national groups is evidenced by the Scorecard (2006), RTKNET (2006) and the 

Working Group on Community Right-to-Know (2006c) websites in the United States 

and the information on the Friends of the Earth website in the United Kingdom (Friends 

of the Earth 2006). The OECD (2005 p.11) also reports that many community groups 

have developed tools to enhance the presentation of PRTR data. It is therefore apparent 

that PRTRs are widely known about by community groups and that many of these 

groups have the skills to access and use the data.  

Given that groups do successfully access PRTR data, how do they then use that data to 

reduce pollutant emissions? Groups working at a local level, that is direct activism, are 

a feature of the numerous case studies reported by the Working Group on Community 

Right-to-Know (2006c) in their electronic newsletter “Working Notes”. Encouraging 

direct activism is also a significant feature of the Scorecard website (Scorecard 2006). 

Howes (2001 p.544) supports this view, suggesting that online databases such as the 

TRI do increase public accessibility to pollutant information and may increase civic 

engagement as a result. Stephan (2002 p.197) notes that this evidence is more 

suggestive than definitive and that the literature linking information disclosure to 

collective action is sparse. 

Stephan (2002 p.191) reports that the exact role of the community in influencing 

reductions in pollutant emissions is poorly understood and several authors (Anton et al. 

2004 p.652; Grant & Jones 2004 p.480; Harrison & Antweiler 2003 p.379; Howes 2005 

p.101-102) suggest that relationship is indirect and even tenuous. Harrison and 

Antweiler (2003 p.363-364) argue against the view that direct activism by community 

groups is the mechanism by which pollutant emissions decrease. They suggest that 

community activism is more indirect, working through consumer, worker, investor and 

regulatory pressures. Scorse (2005 p.3-4) supports this giving a credible argument that 

the main modes of influence are by: political pressure; green consumerism (not buying 

products from highly polluting companies); future liability (public record that may 

influence a company’s legal position or ability to obtain insurance cover); and, future 
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expansion (public record that may create difficulties for the company in obtaining 

finance).  

Stephan (2002 p.191-199) reports that there are several hypotheses, all with some merit, 

that explain how information disclosure can be effective in reducing emissions. These 

include:  

• Reducing information costs makes citizen participation more likely;  

• Information causes “shock” and “shame” – the shock by the community of the 

size of the emissions can lead to collective action or a company may perceive 

that the community is or may be shocked and therefore be shamed into reducing 

emissions;  

• Facilities or companies can be compared and groups can focus on the worst 

performers;  

• Media focus on the worst emitters leads to reduction so that the facility is not in 

the spotlight; and,  

• Policy setting – governments can concentrate on the facilities that are shown by 

the disclosure to be the worst emitters.  

Stephan (2002 p.201) cautions about the misinterpretation of information, particularly 

in the way it is presented by interest groups.  

The power of presentation is demonstrated by Scorse (2005 p.23) who shows that the 

ranking a facility has on the TRI influences their subsequent behaviour to reduce 

emissions. Facilities ranked in the top ten largest emitters (although not necessarily 

those causing the most environmental harm) make the largest reductions in emissions. 

Scorse (2005 p.23) concludes that the stigma of appearing to the public as one of the 

worst emitters provides a powerful incentive for reductions even though the facilities 

are operating legally (that is, within the bounds of their environmental licences) and 



 

- 14 - 

“largest” emitter does not necessarily equate with being the “worst” emitter. Stephan 

(2003 p.14) proposes that it is the potential power of the community and the belief by 

companies of how communities might react, rather than actual action by communities, 

which makes disclosure programs effective. All these approaches have the common 

theme that the community needs to be aware of the information and that subsequent 

action results from the awareness. There is general agreement (Anton et al. 2004 p.632; 

Harrison & Antweiler 2003 p.362; Scorse 2005 p.1; Stephan 2002 p.197; Stephan 2003 

p.4; Terry & Yandle 1997 p.433) that publishing pollutant emissions data does 

influence pollution reduction and that the community has a part to play in this reduction.  

2.4.1 Community Interest in the Toxics Release Inventory (United States) and the 

National Pollutant Release Inventory (Canada) 

The TRI commenced reporting in 1987, with the first data becoming available, on 

microfiche, in 1989 (USEPA 2009a). The NPRI commenced reporting in 1993 with the 

first data made available in 1995 (Environment Canada 2009). 

The extent to which environment groups and the general public in the United States and 

Canada are aware of and use the TRI and NPRI is uncertain. An early survey 

(McCallum et al. 1990 p.37) found that about half the population had heard something 

about chemical risks and that the main source of information was newspapers and 

television. Awareness of CRTK was lower with only 11% knowing “a lot” and 34% 

knowing “a little” (McCallum et al. 1990 p. 60).  Hamilton (2005 p.180) reports that 

surveys specifically about right-to-know policies are scarce after 1985 and even surveys 

about toxics have declined over time.  

Evidence of knowledge of the TRI by pro-environment community groups or ENGOs is 

anecdotal and mainly based on case studies presented by the USEPA (2003) or the 

study conducted by Lynn and Kartez (1994 p.515-516). Atlas (2007 p.557) questions 

the extent of knowledge in the community and the extent to which people act even if 

they have knowledge.  
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The USEPA (2003 p.6) indicate that individuals and communities use TRI data for 

education, to initiate discussions with local industries and to call on organisations to 

lobby for their cause. Local community organisations use the TRI data to improve 

citizen awareness and encourage involvement. National organisations use the data to 

conduct risk assessments or risk screenings, assist local groups to initiate discussions 

with industry and to lobby for changes in environmental policy. Community activists 

also use the TRI to organise meetings and protests, attract media interest, gain 

government attention, and encourage industry responses (Lynn & Kartez 1994 p.515). 

Evidence also exists to show that home buyers pay attention to TRI data - Oberholzer-

Gee and Mitsunari (2006 p.154) found that prices of houses near polluting facilities 

declined when new data was released. 

Other evidence is the number of submissions made in 2006 regarding the proposed rule 

changes to the TRI that would significantly reduce the collection and availability of 

emissions data. The Working Group on Community Right-to-Know (2009) reported that 

over 122,000 submissions opposing the proposal were lodged. This represents 

submissions from 0.04% of the US population (United States Census Bureau 2009).  

Literature directly quantifying awareness and use of the TRI or NPRI is scarce – only 

two studies were located (both about the TRI). Research by Aoyagi (2007 p.53 -56) 

suggests low awareness of the TRI – 36% having heard of a “way to find out how much 

and what type of chemicals a company puts into the environment”, 9% had heard of the 

TRI, 4.4% had viewed TRI data and 2.5% had taken some type of action. Although 

2400 surveys were mailed out, the response rate was only 9.2%. Research by Atlas 

(2007 p.566-569), using telephone interviews with almost 2000 respondents in Wake 

County, North Carolina and Baltimore County, Maryland, reports low awareness and 

use of the TRI. General awareness was found to be about 15% - this was tested by 

asking about awareness of “any government program that gathers and publicly reports 

information about industry’s releases of chemicals into the environment”. However, 

only 2% of the study population could recall “TRI” when asked to “name a government 

program that gathers and publicly releases information about industry’s releases of 

chemicals into the environment” and only 1.4% of residents who were given TRI 

information about a facility near them reported doing anything as a result. This was in 
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contrast to a previous stage of the survey where “between 46% and 75% of respondents 

claimed they would definitely or probably contact the facility, the government, an 

environmental group, and/or the news media to complain; stop buying the facility’s 

products; and/or consider relocating away from the facility. About 20% said they would 

definitely or probably stand outside the facility to protest”. Lynn and Kartez (1994 p. 

518) argue that name recognition does not provide the best indication of the success of 

the TRI – that individuals do not want to know about the program, they just want help 

with access to information. 

The level of knowledge about the TRI is surprising considering its widely reported 

success. However, given the low response rate of the Aoyagi survey and the localised 

nature of the Atlas survey, these results cannot be extrapolated to the whole population 

of the United States.  

2.4.2 Community Interest in the National Pollutant Inventory 

The NPI reporting requirement commenced in 1998 and covered the 1998-99 financial 

year. This data, covering 1200 facilities and 67 substances (although only 36 were 

mandatory), was published on the Internet in late January 2000 (Environment Australia 

2006).   

In a paper published the following year, Howes (2001 p.545) reported that the website 

is user friendly and it is easier to access data from the NPI than it is from the US TRI. In 

a limited survey of 33 students undertaking a university environment course, he found 

that nine out of the 33 had heard of the NPI. He also reported that there is a perceived 

lack of public interest in the NPI and that NPI staff had rarely been contacted by pro-

environment community groups. He noted that this is at odds with the views of 

environmentalists who appeared to be very interested in the NPI. He concluded that 

there is a need to promote the program more widely. A possible reason for the perceived 

lack of interest reported is the disenchantment with consultative process by environment 

groups in the establishment of the NPI.   
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Another factor in the perceived difference in interest between the TRI and the NPI is 

timing. Hamilton (2005 p.8) reports that the initial high level of public interest in the 

TRI dropped off over time and under the Bush Administration the level of funding for 

the TRI was reduced 39% between 1997 and 2004. Hamilton (2005 p.178) attributes 

this to the natural cycle of public interest and the time which had lapsed after the 

“alarmed discovery” of Bhopal. The NPI was launched in 1998 and the first data was 

made available in 2000, a significant amount of time after the Bhopal disaster (1984) 

and Coode Island fire (1991).  

This perceived lack of interest has been investigated, as well as Howes (2001), two 

other studies have considered the level of community knowledge of the NPI. Riley-

Smith and Binder (2003) conducted market research in late 2002 which utilized a 

telephone survey with 582 respondents and a series of focus groups.  They reported that 

in response to the question “Have you heard of the National Pollutant Inventory or 

NPI?” there was a 6% affirmative response. They noted that despite this low level of 

awareness, in the group interviews conducted they found that there was a high level of 

interest in the type of information available on the NPI website. One of their main 

conclusions was that the community as a whole and members of pro-environment 

community groups has little knowledge of and even less usage of the NPI.   

Lock and Gleeson (2006), in developing a communications plan in 2006 for the South 

Australian Government, utilized a telephone survey of 84 respondents. Thirteen percent 

of respondents indicated that they had heard of the NPI, however, less than 5% actually 

had true awareness of the NPI. Respondents were also asked: “If a technical Internet 

database listing pollution in your local area and across Australia was available to access 

for free would you make use of the resource?” This question elicited an affirmative 

response among 54.8% of respondents, leading Lock and Gleeson (2006 p.22) to 

conclude that there was a substantial gap between actual and potential users of the 

website. 

Surveys of members of the community in the State of New South Wales (NSW) and the 

State of Queensland have shown a high level of concern in environmental issues 

generally and also a high level of concern with pollution issues (ACNeilson 2006; 
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Department of Environment and Conservation NSW 2006). However, in NSW, the 

level of interest in pollution issues dropped significantly between 2003 and 2006. The 

Queensland survey was only conducted in 2006 and no trend is available.   

Media interest in the NPI is slowly growing. Latimer (2008) reports that after the first 

release of data in 2000 there was little media attention, however, by 2004 there was 

significant interest – mainly in highlighting the largest emitters. 

Web usage statistics compiled for the NPI website by the Department of the 

Environment, Heritage, Water and the Arts (2008a) indicate substantial and increasing 

unique user access to the NPI web site (see Figure 1). Overall, these statistics show a 

five-fold increase in activity on the NPI web pages between 2004 and 2007.  

Figure 2. NPI Webpage statistics – Unique User Sessions 2004-2007 

(Source: Department of the Environment Water Heritage and the Arts 2008a) 

Ease of access to the Internet (and thus the NPI) is also improving with 81% of adult 

Queenslanders having access to the Internet at home with 57% of this being a 

broadband connection (Department of Public Works 2006).  This is a significant change 

from 2001 when only 44% of the adult population had access to the Internet at home 

and for most people this was using dial-up modem connection (Department of 
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Innovation and Information Economy 2001).  These trends appear to indicate that 

community knowledge and use of the NPI should be increasing.  

Danastas and Gadenne (2005 p.4) report that social and environmental non-

governmental organisations support mandatory reporting of environmental information 

by corporations. However, Danastas and Gadenne (2004  p.13) also found that the NPI 

was not sufficient to meet their needs. Lloyd-Smith (1999 p.229) notes that the final 

form of the NPI was far below the expectations of the environment groups and that it is 

neither adequate nor effective. She states that this was despite environment groups 

being involved for 5 years in the development and that the environment groups 

appeared to have been ignored in the final stages. It is pertinent that in 2006 the peak 

environment toxics group, the National Toxics Network, only referred to the NPI in a 

hyperlink and that this link was a number of years out of date (National Toxics Network 

2006). The issue of the NPI not meeting community group needs is not unique to 

Australia. Taylor (1999 p.255) reports that the Chemical Release Inventory (a precursor 

to the UK Pollutant Inventory) fell well short of community expectations. 

The level of knowledge of the NPI in community groups in Australia was investigated 

in a survey by Howes in 2001 that focussed on pro-environment community groups. 

Analysis of this survey occurred in 2007 and was reported by Thorning and Howes 

(2007), with the finding that 90% of these groups had knowledge of the NPI (42 

questionnaires were returned completed from the 127 sent out, giving a response rate of 

33%).  Although a higher level of knowledge of the NPI is expected among pro-

environment groups, the magnitude of the difference is surprising and is perhaps 

indicative that these groups have been targeted.  

Both the Howes (2001) and Riley-Smith and Binder (2003) surveys give some 

indication of knowledge and use of the NPI in its early days. Lock and Gleeson (2006) 

appears to demonstrate that this has not changed, which is at odds with NPI web page 

usage data and the high level of knowledge by pro-environment community groups 

reported by Thorning and Howes (2007). However, the Howes (2001), Riley-Smith and 

Binder (2003) and Lock and Gleeson (2006) surveys were limited in scope and rigour 

and concentrated on individuals in the community or general population groups rather 



 

- 20 - 

than pro-environment community groups.  As such, these studies have not provided a 

firm basis to establish the level of awareness and use of the NPI by the general 

population in 2001 or 2002, nor what it is likely to be at present. The survey reported by 

Thorning and Howes (2007) is more reliable and was focussed on the pro-environment 

community groups that could be considered to be the most organized and effective in 

influencing pollutant emission reductions. However, it only reports on 2001 data and 

therefore is not useful for current knowledge and use information. 

Since 2002, the amount of information available to the public has increased 

substantially, as has the ease of accessibility (Department of the Environment and 

Heritage 2005) and there have been some community awareness raising activities 

(National Environmental Protection Council 2004 p.107) although this seems to be 

carried out on an ad hoc basis. Implementers of the NPI indicate there still is a relative 

lack of media coverage and community interest in the program (Mill, C., Australian 

Department of Environment and Heritage, Personal Communication, 2 February 2005). 

However, there still appears to be an absence of literature regarding public awareness 

and use of the pollutant release information. Lloyd-Smith (2008 p.10) indicates that 

failure to provide adequate capacity building to assist the lay community is a major 

failing. 

2.5 Barriers to community knowledge and use of the NPI 

The National Environment Protection Measure that created the NPI states that one of 

the primary purposes of the inventory is to disseminate information on the emissions of 

substances to all sectors of the community in a useful, accessible and understandable 

form (National Environmental Protection Council 2000). Although not clearly stated, 

the underlying assumption appears to be that the community will then participate, in 

some manner, in reducing emissions. The NPI, therefore, clearly has the role of a 

community environmental education program as outlined by the Tbilisi Declaration 

(UNESCO-UNEP 1978).  

The term “participation” in this context has some varied meanings and can be “either 

transitive or intransitive; either moral, amoral or immoral; either forced or free; either 
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manipulative or spontaneous” (Rahnema 1992 p.117). Forbes’ (1987, p.133) definition 

of effective participation as “a sustained conversation between technical officers, local 

politicians and local people, about the problems of a locality (social, economic, 

political, environmental), about what can be done to solve them, how it can be done and 

who should do it” is particularly relevant when narrowing the meaning to apply to 

participation in the NPI. Tóth Nagy et al (1994 Introduction) shows that public 

participation can benefit government, individual citizens, and industry, if it is pro-

active, involves redistribution of power, utilizes the public as a resource, is democratic, 

is empowering, encourages an adjustment of behaviour, diffuses opposition and 

increases understanding.  While these definitions of participation are useful in 

understanding the concept, a scale or a measure is useful to provide insight when 

assessing the extent of participation.    

Several measures of participation are available, including Arnstein’s (1969 p.217) 

ladder of citizen participation, Sarkissian and Walsh’s (1994 ) eight principles and 

Pimbert and Pretty’s  (1997 p.29) typology. The latter, which covers many of the same 

points as Tóth Nagy et al (1994), was developed to describe the level of empowerment 

that environmental professionals allow when they seek to involve the local community 

in the conservation of protected areas and natural assets (Pimbert & Pretty 1997). This 

typology encompasses commonly used public participation methods in Australia (James 

& Blamey 1999 p.4). It is clear that the NPI only encompasses the first aspect of 

Pimbert and Pretty’s Typology – that of passive participation, in that information is 

provided for use by the public but no additional support or framework for action is 

provided or suggested.  

Cosgrove et al (1996 p.4) stated that most community education programs erroneously 

assume that all that is required to bring about change is to make the facts known rather 

than providing a program to change the behaviour or actions of the program recipients. 

This is true of the NPI with emphasis being on providing the data and not on 

communication aspects such as interest, involvement, personal ownership and call-to-

action (Riley-Smith & Binder 2003). Keliher (1997, p1) stated that: “Effective public 

participation will only result from an effective communication program”. The barriers to 

effective communication include: not correctly identifying the client or target groups; 
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not identifying and targeting key people or organizations; not identifying client needs or 

concerns; poor determination of the communication message (such as, not providing 

technical information in a language lay people can understand, not using simple, 

appropriate graphics to illustrate points, having a message that is unclear, complex or 

not relevant; and, failing to invite responses from the client); and, poor choice in the 

selection of media formats and channels (Keliher 1997). It is therefore fundamental to 

find out whether the NPI is being effectively communicated.  

Knowledge is an acquaintance with facts, truths, or principles, or familiarity or 

conversance (Dellbridge & Bernard 1988 p.536).  Awareness is at the lower end of 

knowledge. The availability of information does not necessarily mean that it is used or 

that it is effective in reducing emissions. Grant and Jones (2004 p.472) criticize studies 

on the effectiveness of right-to-know legislation stating that most concentrate on the 

effectiveness of public education rather than on reductions in emissions that have 

occurred.  In their study of the chemical manufacturing sector, they conclude that 

additional state based programs to encourage community use of public reporting causes 

no net change in emissions from individual facilities. They do, however, suggest that 

general population awareness factors may play a role in the general trend of reductions 

in emissions that have occurred in this industrial sector.   

The role of community factors and access to information may play a role in the 

proximity of communities to polluting facilities. Some authors (Arora & Cason 1999 

p.713; Asadoorian 1999 p.130; Downey 2006 p.786; Helland & Whitford 2003 p.408) 

have found that ethnicity and socio-economic conditions in communities are correlated 

with the level of pollutant emissions, with larger emissions occurring in more socially 

disadvantaged areas. Hamilton (2005 p.105) notes that the differences may be as a result 

of greater capacity for residents with higher incomes or home values to claim damages 

from pollution affects. However, Shapiro (2005 p.393) found mixed evidence to support 

ethnicity as a factor, suggesting that ethnicity is associated with socio-economic status. 

Grant et al (2004 p.203) found that facilities near communities with more association, 

churches and third places, that is, those with more social connectivity, emitted less 

toxins. Social connectivity and socio-economic status influenced information barriers 
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and “community’s ability to process complex information and its capacity for collective 

action” (Shapiro 2005 p373) rather than directly affecting pollutant emissions.  

Stephan (2003 p.6) suggests that there is little motivation for ordinary members of the 

community to understand technical information and that they need to be driven by other 

players such as the media or interest groups. The Working Group on Community Right-

to-Know (2006b) outlines the need for grassroots community members to seek 

assistance to understand technical information on their website. Dreier (1996 p.122) 

shares this view, emphasizing that leadership training and capacity building is essential 

for community empowerment. These studies show that environmental education 

programs and facilitation are important if communities are to be effective in influencing 

pollutant emission reductions.   

The effectiveness of a collective action depends on whether the group is organized with 

defined goals and spokespersons (Fontan et al. 2004 p.332). Gerlach (2001 p.304) 

argues that it is more complex than this and that an effective social movement need to 

be segmentary (have many organizationally distinct components), polycentric (have 

many leaders) and networked (part of an integrated network) to have effective 

organisation. Sharpe et al (2000 p.31) note that “Mobilizing a community to take action 

requires exceptional organizational skills. It also demands a high level of confidence, 

knowledge of government policy and legal processes and the ability to establish a 

campaign and build media relationships”. 

In the United States, the role of community groups in acting as intermediary between 

the official source of data (the TRI) and the general population is well documented 

(Lynn & Kartez 1994; RTKNET 2006; Scorecard 2006; USEPA 2003; Working Group 

on Community Right-to-Know 2006c). Such groups are seen as being very 

knowledgeable and trustworthy (McCallum et al. 1990 p.42).  

Sharpe et al (2000) notes the role of advocacy groups (for example, pro-environment 

community groups) in the vocalizing of information obtained. Bryant (1992) 

demonstrates the vital importance of a community group, rather than individuals in the 

community, in acting on information about pollution. Shapiro (2005) also agrees, 
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arguing that decreases in chemical emissions are dependent on the community’s ability 

to understand the information, their ability to act collectively and separate industrial 

production factors. These studies show that environmental education programs and 

facilitation are important if communities are to be effective in influencing pollutant 

emission reductions. It follows then, that organised community groups that are 

interested in pollutant emissions are essential if members of communities are to become 

aware of information that is available and especially if they are to act on that 

information. 

The supposition that organised community groups are important if CRTK programs are 

to be effective in reducing emissions has particular difficulties in the Australian context 

if these groups are not focussed on “brown” issues (i.e. pollution issues) as is reported 

by Howes (2002 p.3), Rees (1993 p.15) and Rae (2003 p.248). The relationship of the 

Australian environment movement to “brown” issues is explored in the next section. 

2.6 Australian Environment Movement and Pollutant Issues 

Pollution issues have a long history in the environment movement (Marchi 1997 p.224). 

However, it has been suggested that pro-environment community groups in Australia 

are more interested in “green” issues (that is, protection of flora and fauna) than in the 

“brown” issues (Howes 2002 p.3; Rae 2003 p.248; Rees 1993 p.15). Rae (2003 p.248) 

notes that recently in Australia there has been a shift in community concern from nature 

conservation issues to concern about pollution emissions from industrial and transport 

sources.  

Toyne (1994), in his book The Reluctant Nation, explores the history of the modern 

environment movement in Australia choosing eight case studies which illustrate 

important influences on the environment movement. It is pertinent that all eight deal 

with the National Estate and have significant components associated with habitat 

conservation, and only two have significant components associated with pollution (the 

Wesley Vale Pulp Mill and the McArthur River Mine). It is also indicative of the focus 

of the environment movement that Toyne (1994 p.109), in discussing the Wesley Vale 

Pulp Mill, reports that: “To the concern of environmentalists, it was equally impossible 
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to get attention focused on the source of timber for the mill. The media, tired of the 

forestry issue, concentrated on the issue of potential pollution from the mill”. Toyne 

(1994 p.109) further reports that the environment movement seized upon concerns from 

fishing and farming groups and were able to use the pollution issues associated with 

dioxins to get the support of national and international organisations.  

A similar situation occurred more recently in Queensland: Greenpeace campaigned 

against the Stuart Oil Shale Plant in Gladstone because of the high level of greenhouse 

gas emissions associated with the mining, processing and end-use of the oil shale (West 

2000). Only later did they shift their attention to local pollution issues including dioxin 

emissions and other health concerns in a campaign against the plant that was ultimately 

successful (Greenpeace 2004). Hutton and Connors (1999 p.198) report that this is not 

unusual in the Australian environment movement and that pollution issues tend to be the 

province of local community or not-in-my-backyard (NIMBY) groups which have little 

or no contact with larger environmental organisations, while the more organised 

national groups concentrate on wilderness and forestry issues. They do, however, point 

to some very successful nationally organised campaigns on pollution and toxics issues 

including: the placement of hazardous industrial plants at Kurnell in Sydney and at 

Wesley Vale in Tasmania; Sewage Ocean Outfalls in Brisbane and Sydney; Toxic 

waste; Pesticides; and, the Greenpeace “Clean Waters” campaign.  

The insights on the Australian environment movement by Toyne (1994) and Hutton and 

Connors (1999) put into context the observation by Howes (2002 p.331) that CRTK in 

Australia has “been inhibited by a political culture that encourages green groups to 

focus on wilderness rather than industrial issues”. Further in this vein, Rees (1993) 

suggested that, although pollution issues are important for government, failure by 

government to address the green issues has meant that these remain firmly in the focus 

of environment groups. Environmental groups rely on government funding and the 

trend in funding is to support “on the ground” initiatives such as catchment care and tree 

planting rather than a focus on advocacy and lobbying on industrial or pollution issues 

(Environment News Service 2005).  
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Pro-environment community groups, such as Queensland Conservation (QC), are 

already established in Queensland and although their key focus areas are climate 

change, water and biodiversity they also address pollution issues (Queensland 

Conservation 2009). Similar groups operate in each of the other States and Territories. 

QC is a peak body organisation representing many affiliated local groups (Queensland 

Conservation 2009). This is important for delivery of local information needs and local 

actions. Several case studies highlighting the role of local groups, some which had no 

previous environmental affiliation, are documented by McPhillips (2002). Beyond this, 

however, there is little in the literature that documents the role of local groups. This 

needs further research as these established groups are more likely to be effective than 

individuals, especially if they have access to pollutant emission information.  

2.7 What is an acceptable level of knowledge and use of the NPI? 

The limited work on public awareness of the NPI, although not comprehensive or 

rigorous, has nonetheless been noted by key decision makers. The review of the NPI 

conducted in 2005 (Environment Link 2005) concluded that the program needed 

expanding to include emissions of greenhouse gases and reporting of waste transfers; 

that more resources were needed to improve data quality; enhancements were needed to 

improve website design and accessibility to information; and, that awareness raising 

campaigns should be undertaken. These recommendations address some of the unmet 

expectations of the environment groups who were involved in original planning for the 

NPI (Lloyd-Smith 1999). Despite the recommendations made, Environment Link 

(2005) found that the NPI compared favourably to overseas inventories and stated that it 

was meeting some of the needs of user groups. They concluded that “the NPI does have 

potential to better meet these needs and deliver greater benefits to jurisdictions and their 

constituents than have ensued to date” (Environment Link 2005 pV). These conclusions 

are made on the basis of scant evidence, mainly relying on the report by Riley-Smith 

and Binder (2003). Further research is needed to establish the current knowledge and 

use of the NPI by both members of the general population and by members of pro-

environment groups before effective awareness raising campaigns can be developed or 

the effectiveness of such campaigns can be assessed.  
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Surveys of the NPI conclude that 6% community awareness of the NPI is “low” (Riley-

Smith & Binder 2003) and that 13% general and 5% “true” awareness is insufficient 

(Lock & Gleeson 2006). Aoyagi (2007 p.128) and Atlas (2007 p.566) considered their 

findings of TRI awareness, at 9% and 11% respectively, to represent low awareness. In 

contrast, Martin Kearns from Green Media (Personal Communication May 2007) 

estimated the American public’s awareness of the TRI at around 1% and considered this 

to be more than adequate for effective campaigning on issues based on network-centric 

advocacy (Kearns 2007). 

Lock and Gleeson (2006) approach the issue from a marketing point of view – seeing 

those who express an interest in the NPI as potential customers, giving a market “gap” 

of almost 55% of the population 

The Communications Leadership Institute (2006 p.8) states that: “You don’t have to set 

the world on fire (you just need a spark)”. They make the point that “most efforts target 

too many people” and that it is more important to effectively target a smaller number of 

people and ensure that these people are the ones who can be persuaded to take action 

(The Communications Leadership Institute 2006 p.9-10). McKenzie-Mohr (2000 p.546) 

also emphasises the importance of targeting specific segments of the community and to 

begin with understanding the barriers to individuals in the community undertaking an 

activity. Donlen et al (2005 p.22) argue that awareness raising can be effective but also 

emphasise that the benefits need to be examined and the barriers identified.  

2.8 Conclusion 

It is apparent that CRTK is important to enable communities to have access to 

information on pollutant releases. Governments provide this information to the 

community through PRTRs. There is evidence that PRTRs have contributed to reducing 

emissions, however, the results are mixed with PRTRs being more effective in some 

communities than in others. The level of organisation in the community rather than 

ethnicity, socio-economic circumstance or geography appears to determine the 

effectiveness in reducing emissions. The Australian PRTR, the NPI, was established in 

1998 but does not appear to have been embraced by Australian environment groups as 
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much as could be expected from the experience in the United States, Canada and United 

Kingdom. The background to Australian environment groups supports the view that the 

political climate in Australia does not encourage environment groups to concentrate on 

pollutant issues. Despite this, there is evidence that the NPI can be successful in 

reducing pollution in Australia if environment groups, particularly local environment 

groups, have knowledge of the NPI database and are able to use it effectively. Research 

into the current level and use of the NPI is poor and this needs to be corrected before 

community education and awareness programs are planned and implemented.  

There is therefore an opportunity to conduct some original research to determine the 

extent of knowledge and use of the NPI among members of the general population and 

members of pro-environment community groups in Australia. Furthermore, an 

assessment needs to be carried out to determine whether barriers exist which are 

limiting the extent of knowledge and use of the NPI. Such research has significant 

academic and public policy implications. 
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Chapter 3: Research Method 

3.1 Research Problems, Goals and Aims 

The subject of this thesis is “Community Knowledge and Use of the National Pollutant 

Inventory”. The nature of this enquiry is both exploratory and descriptive. It is designed 

to determine the extent of knowledge and use of the NPI among members of the general 

population in Queensland, Australia and members of pro-environment community 

groups in Australia. The extent of knowledge and use will be assessed to determine 

whether it is adequate to fulfil program objectives. Examination of barriers to increased 

knowledge and use will occur to determine whether such barriers indicate a need to 

restructure aspects of the NPI program.  

The research problem creates four specific research questions: 

1.  What is the extent of knowledge of the NPI among members of the general 

population and members of pro-environment community groups? This 

question is important to assess whether the broader community has the 

awareness to access information about pollutant emissions should they wish to 

do so. It is even more important for pro-environment community groups because 

they have the leadership and ability for collective action to effect change. 

However, unless they have knowledge of the NPI, they are not going to be 

empowered to act as a surrogate regulator. This information can be obtained via 

a survey of members of the general population and members of pro-environment 

community groups. 

2.  How are members of the general population and members of pro-

environment community groups using data from the NPI? This question is 

important because knowledge in itself does not effect change. It is only by using 

the information that the community can act as a surrogate regulator. This 

information can be created via a survey of members of pro-environment 

community groups. 
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3.  Are there barriers that are preventing knowledge and use of the NPI by 

members of the community? Answering this question will establish whether 

barriers exist. This can be established by a survey of the community with 

analysis of demographic information and questions relating specifically to 

barriers.  

4.  Do these barriers to knowledge and use of the NPI indicate a need to 

restructure aspects of the NPI program? Answering this question will 

establish whether changes to the current program will overcome barriers 

identified. Assessing aspects of the NPI program against the barriers identified 

can establish this.   

The goal of the study is knowledge seeking, needs assessment and program planning. 

The research aims to quantify the extent of knowledge and use of the NPI that exists in 

the community, to identify whether barriers to increased knowledge and use exist, and 

to identify the aspects of the NPI program that need to be restructured to ensure that 

these barriers are overcome.   

The specific aims of this thesis are therefore: 

1. To determine what extent of knowledge and use of the NPI exists in the 

community; and, 

2. To identify barriers, if any, which are preventing knowledge and use and to 

determine whether these barriers indicate a need to restructure aspects of the NPI 

program. 

This project is significant because although some research has indicated that knowledge 

and use of the NPI may be low, it did not have the scope or rigour to allow 

quantification and analysis that is more detailed. Quantification is necessary because 

public awareness activities currently carried out are limited and have not been 

developed or targeted based on good information or a needs assessment. Without 
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community knowledge and involvement, it is doubtful whether the NPI will achieve the 

reduction in pollutant emissions as envisioned for effective CRTK programs. 

3.2 Methodology 

In order to address the research goals and aims, data was gathered using a cross-

sectional study design with a standardized questionnaire. The relationships considered 

are between variables in a single group. Although two study populations are identified 

(members of the general population and members of pro-environment community 

groups) they are only one population with the second being a subset of the first. Pro-

environment community group members were asked to complete the same 

questionnaire as the general population plus additional questions that relate to activities 

of their organization.   

The post positivist research paradigm (Blaxter et al. 2006 p.60) is a guiding assumption 

in this research. The selection of the general population research subjects and design of 

the questionnaire were conducted in a rigorous manner, and could be considered a 

positivist approach (Blaxter et al. 2006 p.60). However, it is not expected that all 

subjects will remain incurious about the subject of the research, that is, the NPI. If 

repeated surveys of the population occur, over time in itself this will lead to greater 

level of knowledge and use of the NPI. In addition, it is not assumed that that the 

knowledge gained from the analysis of results of this study is independent of the values 

of the researcher and the choices made in selecting the research questions, the survey 

questions or the analysis of the responses. This is particularly the case with the 

qualitative aspects of the survey and the selection of the pro-environment groups. It is 

accepted that understandings of knowledge and use of the NPI and barriers to such 

knowledge and use, will increase over time as different researchers take varying 

approaches to research and analysis in this area.  

Responses to the questions in the survey were used to assess the level of knowledge and 

use of the NPI and to identify barriers to knowledge and use. Data collection and 
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survey methodology, including participant selection, questionnaire design, and survey 

implementation, was guided by the “Tailored Design Method” (Dillman 2007). A 

sample size of 2000 for the general population and 247 for members of pro-environment 

community groups was used. General population participants were drawn from the 

population of Queensland. The sampling frame from which the participants are drawn 

was restricted to members of households who were over 18 years of age. This restriction 

was applied because of the complexity of the survey and for ethical considerations. 

Discussion with the Queensland Office of Economic and Statistical Research (OESR) 

determined that the Sensis White Pages were the most comprehensive and up-to-date 

list of households in Queensland (David Firman, Principal Statistician, Personal 

Communication,  30 November 2006).   

Participants from pro-environment community groups consisted of the list used by 

Thorning and Howes (2007) and additional groups drawn from mailing lists sourced 

from the websites of peak environment groups. These groups were drawn from 

locations all over Australia, not just Queensland. 

The survey instruments consisted of a series of mainly closed questions that the 

respondent answered by filling in text, ticking boxes or marking a scale (e.g. Likert 

scale). The questionnaire was designed using the suggested guidelines of Dillman 

(2007) and Babbie (2001 p.240-245). The questionnaire was pre-tested using 

colleagues, family and friends of the researcher and modified based on their feedback. 

The order of the questions, in particular, was changed significantly as a result. A second 

pre-test was conducted using a group of 20 people accessed through those colleagues, 

family and friends. A final editorial check was made and the questionnaire was prepared 

for distribution (that is, produced in final printed form).  

The questionnaire was posted to potential respondents, as this was an efficient and 

relatively inexpensive way of reaching a large number of people and covering a large 

geographical area. This study aimed to achieve a high response rate by utilizing the 

Dillman “Tailored Design Method” five contact sequence relating to survey 

implementation (Dillman 2007 p.151). In practice, due to resource limitations and 

ethical considerations (particularly the potential for “badgering” the potential 
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respondent to the point of coercion), this was restricted to Contact 2 (Questionnaire 

Mailout) and Contact 4 (Replacement Questionnaire). Appendices A and B include the 

cover letters used for each mail-out. 

3.2.1.1 General Population Questionnaire 

The 2007 questionnaire had 40 questions, although some of these were segmented into 

several parts. These questions were divided into seven sections: environmental attitudes; 

computer skills; knowledge of the NPI; possible barriers to knowledge of the NPI; 

demographics; level of use of the NPI; and, comments. This questionnaire and 

associated attachments included in the initial and follow up mail-outs can be found in 

Appendix A.  

3.2.1.2 Pro-Environment Group Questionnaire 

The 2007 pro-environment community group questionnaire consisted of the general 

population survey merged with the questions from the 2001 Howes survey (see below). 

The questionnaire contained 70 questions with some questions segmented into parts. As 

well as the seven sections in the general population survey, the pro-environment 

community group survey contained an additional three sections: group awareness of the 

NPI; group actions; and, group dynamics. This questionnaire and associated 

attachments included in the initial and follow up mail-outs can be found in Appendix B.  

3.2.1.3 Howes Survey 2001 

This research incorporates a survey which was completed by Dr Michael Howes in 

2001 and responses analysed by Thorning and Howes (2007). As reported by Thorning 

and Howes (2007), a prototype survey was designed after some key issues were 

identified from a literature review and a series of interviews with NPI workers at the 

state and national levels of government.  An initial version of the survey questionnaire 

(that included a comparison with the TRI) was tested on a group of 33 university 

students who were in their second year of environmental science degrees and feedback 

was collected in four follow-up focus groups. The main findings of the literature review, 

interviews, trial surveys and focus groups were published as a journal article (Howes 
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2001).  This preliminary work appeared to indicate that there was a positive correlation 

between familiarity with the NPI and the likelihood of action to be taken by activists. 

There was a similar correlation between the ease of use of the NPI website and likely 

action. Based on the feedback obtained the survey questionnaire was modified to focus 

just on the NPI (the TRI material being removed) and to simplify the instrument. This 

revised version underwent further peer review before being sent to environmental 

groups.  

A group of 127 environmental organizations whose websites indicated an interest in 

pollution were identified from around Australia as potential targets for the 2001 survey. 

They varied in size from local, temporary alliances to permanent national and/or 

international organizations. Some groups operated in urban areas, some in rural areas, 

and some in both. They also ranged from quite moderate in their demands for reform to 

quite radical. The survey questionnaire was posted to the identified groups with a 

covering letter, an information sheet about the nature of the research, an informed 

consent form, and a pre-paid pre-addressed envelope. No follow-up contact with the 

groups was undertaken unless it was at their instigation. This was to ensure that groups 

did not feel harassed by the research process and complied with Griffith University’s 

ethics guidelines for social science research.  

The questions were clustered into several sections. Questions 1-7 explored the degree of 

familiarity with the NPI website and the level of interaction with NPI staff. Questions 8-

16 tested the degree of activity that the groups might take in contacting the national, 

state and local governments respectively if they discovered large amounts of pollutants 

being released into their local environment. Questions 17-22 investigated what action 

the group might take against a company identified as a high polluter on the NPI. 

Questions 23-27 asked the respondents to rate the frequency and ease of use of the NPI 

website. Questions 28-30 gave some contextual information about the nature of the 

respondent group. The aim of the survey was to see if the kind of responses and 

correlations discovered in the preliminary survey of students also occurred in the 

environmental activist community. This questionnaire, as administered in 2001, can be 

found in Appendix C. 
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3.2.2 Rigour 

Robson (2002 p.101) states that “reliability is the stability or consistency with which we 

measure something”. This study achieved high reliability by:  

(a) Ensuring all respondents received the same questionnaire; and  

(b) Designing the questions in a way that eliminated the need for interpretation by the 

researcher prior to analysis.  

Babbie (2001 p.143) describes internal validity for a questionnaire as being whether the 

question asked was the one that the researcher intended to ask and whether it elicited a 

response that gave the researcher appropriate data about the concept being considered. 

This study addressed internal validity by pre-testing the questionnaire and revising the 

questions to minimize misinterpretation by the participants. Methodology of a hardcopy 

questionnaire mailed out to participants was used, rather than utilizing computer or 

internet media, as access to computers and the internet was identified as a possible 

barrier to knowledge and use of the NPI (which is an Internet database).  

External validity depends on the sample size, the sample selection and adequacy of the 

response rate including whether the questionnaire is fully completed. Four of the seven 

threats to validity listed by Bernard (2000 p.109-112) have relevance to this study: 

history; testing and instrumentation; selection of participants; and, mortality. In this 

study, the time between distribution and collection was kept as short as practicable to 

reduce the chance of history and mortality being a problem. The same questionnaire was 

used for all respondents to minimize any issue with testing and instrumentation.    

In practice, it is difficult to avoid all bias in the selection of participants and in the 

return of completed questionnaires by participants. Common biases are: gender, socio-

economic status, ethnicity, literacy and vision impairment. For the general population 

survey, bias was controlled for by using, as the data source, the most recent published 

hardcopies of the Sensis Whitepages for Queensland – a set of ten individual telephone 

books covering unique areas of the State and collectively covering all areas of the State. 

This data source covers all of the societal groups identified above, allows for 

stratification of geographical area and is suitable to sub-sample to provide a sufficiently 
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large sample size. Two thousand participants were selected using a stratified random 

selection technique. Stratification was based on the phone book region. As the pages in 

each of the phone books were the same size and layout, the number of pages in each 

book and in total was used to stratify the sampling.  

The participants who are members of pro-environment were purposefully selected using 

the Thorning and Howes (2007) list supplemented with information on groups included 

on the web pages of the major environmental groups in Australia.  

Non-responses to survey questionnaires are a source of bias. Robson (2002 p.251) 

suggests that an adequate response rate of between 70 and 90 percent is the minimum if 

biases are to be avoided. Baruch (1999) shows that there is a wide variation in what is 

considered an acceptable response rate, suggesting that a norm should be established as 

a guideline and that response rates below this level should be investigated for possible 

non-response bias. Baruch (1999 p.434) suggests that for general populations this 

should be 60% ±20%, but then also suggests that for mailed surveys considerably lower 

response rates are expected. Responses rates of 20-30% for mailed surveys are generally 

considered to be typical (Baruch 1999 p.423; Battaglia et al. 2008 p.462).  Response 

rate was maximised by utilizing the “Tailored Design Method” (Dillman 2007), within 

the bounds of resource and ethical restrictions.   

3.2.3 Ethics 

This research conforms to the ethics guidelines as detailed in the Griffith University 

Ethics Manual (Griffith University 2005). 

3.2.3.1 Informed Consent 

The coversheet of the questionnaires (see Appendix A and B) gave details about: 

• Who was performing the research; 

• Why it was being performed; 

• What the participant was asked to do; 

• The expected benefits of the research 
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• Risks (if any) to the participant 

• A statement about how confidentiality will be ensured; 

• A statement that participation is voluntary; 

• Information about how the questionnaire was distributed; 

• How it should be returned and what follow-up may occur; 

• A statement about the ethical guidelines used; 

• Information about how feedback will be given to the participants; and 

• A privacy statement and a statement clearly informing the participant that, by 

returning the questionnaire, they will be deemed to have consented to participation 

in the research. The questionnaires also contained a consent form.  

3.2.3.2 Confidentiality 

To ensure the confidentiality of respondents but allow a limited follow-up to improve 

response rates, this study separated information that could be used to identify a 

respondent from the research data. A coded link was maintained securely in a password-

protected file on a secure computer. Hardcopies of the completed questionnaire were 

treated in a similar way with the identifying details physically removed from the rest of 

the questionnaire and coded to link the two. These were then stored separately and 

securely (locked filing cabinets in a secure office). The research data will be retained for 

five years in accordance with Griffith University policy and at the end of this five-year 

period it will be destroyed in a secure manner.   

3.2.3.3 Distribution and Return of Questionnaires 

Selection of participants, using telephone books, may raise ethical issues pertaining to 

the privacy of this information and the purpose for which it was supplied. These issues 

were discussed with David Firman (Principal Statistician, Queensland Office of 

Economic and Statistical Research (OESR), Personal Communication, 30 November 

2006) who expressed the view that this information was in the public domain. The 

Griffith University Ethics Committee also approved the methodology. 
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3.2.3.4 Coercion 

The full “five contact survey implementation” (Dillman 2007 p.151), such as telephone 

follow-up of questionnaires to increase participation rates, was not used so as to 

minimise the potential for coercion or the perception of coercion. Prizes were offered as 

an inducement to participate and were not considered coercive. The offered prize was 

kept within the guidance amounts recommended in section 6 of Booklet 21 (Griffith 

University 2005). Three prizes of travel vouchers – one of $300 and two of $200 were 

offered and awarded. The purchase of these vouchers was funded from the 

Commonwealth government grant for the project. This funding was acknowledged in 

the informed consent materials. As there are very few risks or burdens associated with 

participation this research project, it is not considered that the chance to win a relatively 

small prize was coercive. It is considered that such prizes are similar to those offered by 

commercial market researchers as an inducement to participate. It is considered that 

conducting the survey without an incentive would have been likely to result in 

significantly lower response rates, perhaps to the point where the data collected is 

statistically meaningless. The standard conditions of the prize draw, as per section 6 of 

Booklet 21 (Griffith University 2005) were included in the informed consent materials. 

The prize draw was conducted in accordance with the guidelines in section 6 of Booklet 

21 (Griffith University 2005).  

3.2.4 Method of Data Analysis 

Data from completed questionnaires was entered directly into a database created using 

Microsoft Access XP. Respondent’s personal details and any identifying details were 

separated and stored in a password-protected file. Hardcopies of the questionnaires were 

stored confidentially and securely.  

Summary or descriptive statistics including measures of central tendency (mean, median 

and mode) and measures of variability (range, variance, standard deviation and standard 

error) were used to represent important aspects of the data set by a single number. 

Frequency distributions (e.g. histograms, bar charts and pie graphs) were used to 

determine whether there are any obvious patterns in the data. More complex statistical 
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analysis of the data (e.g. t-test, chi-squared, correlation or ANOVA) were conducted to 

show relationships between variables such as knowledge and use of the NPI, age, 

gender, occupation, and socio-economic status. Analysis of the survey data was 

performed using SPSS v15 and Microsoft Excel 2007.   

3.2.5 Theorisation 

The questionnaire responses were analysed and were compared to previous assessments 

of knowledge and use of the NPI and possible barriers to knowledge and use as 

described in chapter 2. Responses to the questionnaire were examined for evidence to 

establish three aspects: 

• Quantification of the proportion of the population that had knowledge of 

the NPI: Evidence to quantify knowledge of the NPI was sought by analysing 

responses to specific questions and allocating a score that quantified the 

individual level of knowledge.  

• Identification of how knowledge gained from the NPI website was being 

used: Evidence to establish patterns of use of the NPI was sought by analysing 

responses to specific questions regarding use of the NPI. Evidence was also 

sought by comparing responses between the 2001 and 2007 group 

questionnaires. 

• Barriers that restricted wider knowledge and use of the NPI: Evidence to 

identify barriers to knowledge and use was sought by analysing the responses to 

a range of demographic, attitudinal, computer and skill questions. 
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3.3 Conclusion 

A mail survey was determined to be the most viable way of obtaining a sufficient 

quantity of comprehensive data to allow meaningful analysis to answer the research 

questions. 

A printed questionnaire, designed to elicit information to address the research questions 

and utilising the insights of the literature review to identify key points of agreement, 

points of disagreement and gaps in the data, was sent to 2000 randomly selected 

households in Queensland. An extended version of the questionnaire (which contained 

additional questions about the organisation and asked for individual and organisational 

responses) was sent to 247 purposefully selected pro-environment community groups in 

Australia.  

Data from the returned questionnaires and from the 2001 Howes survey were analysed 

to establish the extent and nature of knowledge and use of the NPI and to identify 

whether barriers existed to such knowledge and use. Analysis of the data was used to 

provide information to assist in determining whether changes to the NPI program are 

needed. 
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Chapter 4 Findings, Results and Discussion 

4.1 Introduction 

The level of knowledge and use of the NPI was examined using two surveys: one for 

the general population of Queensland; and, the second for pro-environment community 

groups in Australia. Responses from another survey, conducted by Howes in 2001, were 

also analysed for comparison (Thorning & Howes 2007).  

The first survey was of 2000 randomly selected households in Queensland. Six hundred 

and thirty (630) questionnaires were returned, of which 21 were rejected because they 

contained insufficient information or had not been completed by a person above the age 

of 18 years. The 609 accepted returns represent a response rate of 30%. Returns 

occurred over a period of 10 weeks spanning from 19 March 2007 to 25 May 2007. 

From the initial mail-out, 394 questionnaires were returned by 7 May 2007. A reminder 

letter and replacement questionnaire was sent to the households who had not responded 

by this date and a further 236 questionnaires were returned by 25 May 2007.  

In the period between the questionnaire mail-out and receipt of the last return there were 

no pollution events of such significance that would be expected to affect or bias a 

respondent’s views. In this period, news.com.au (Queensland Newspapers 2009b), 

which includes the online versions of The Courier-Mail, The Australian, the Herald Sun 

and the Daily Telegraph, contained five articles which contained the word pollution and 

no articles which contained the term ‘National Pollutant Inventory”. This shows that the 

questionnaires were completed under a similar prevailing environmental background, 

which means that comparison between questionnaires, and aggregation of results from 

all questionnaires can be justified as valid. 

The second survey was of 247 pro-environment community groups in Australia. 

Seventy-eight (78) completed questionnaires were returned, a response rate of 32%. The 

questionnaires were returned over a period of 9 weeks spanning from 2 July 2007 to 31 

August 2007. From the initial mail-out, 36 responses were returned by 3 August 2007. 
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A reminder letter and replacement questionnaire was sent to the groups who had not 

responded by this date and a further 42 completed questionnaires were returned by 31 

August 2007.  

In the period between the questionnaire mail-out and receipt of the last return there were 

no pollution events of such significance that would be expected to affect or bias a 

respondent’s views. In this period, news.com.au (Queensland Newspapers 2009a) which 

includes the online versions of The Courier-Mail, The Australian, the Herald Sun and 

the Daily Telegraph, contained 29 articles which contained the word “pollution” and no 

articles which contained the term “National Pollutant Inventory”. This shows that the 

questionnaires were completed under a similar prevailing environmental background, 

which means that comparison between questionnaires, and aggregation of results from 

all questionnaires can be justified as valid. 

The Howes survey was conducted in 2001 and 42 questionnaires were returned 

completed from the 127 sent out, giving a response rate of 33%. Nineteen of the 42 

responding organisations to this survey were also respondents to the 2007 survey, 

although the individuals in the organisation may have changed between the two surveys.  

4.2 Knowledge of the NPI 

4.2.1 Results 

Questions 15 – 19 sought information about respondent’s knowledge of the NPI by 

asking them to tick the boxes that applied to them, as shown in Figure 3. Respondents 

were categorized as “general” if they were respondents to the survey of the general 

population of Queensland. Respondents to the survey of pro-environment community 

groups were categorised as either “green group” or “brown group” depending on their 

environmental focus. This was identified by the response to Question 70 (see Figure 

46). A “green group” (i.e. a group with a conservation focus) respondent was one who 

selected one of the two indicators on the left and a “brown group” (i.e. a group with a 

pollution oriented focus) respondent was one who selected any of the other indicators. 

The level of knowledge of the NPI can be gauged by assessing the responses to 
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questions 15 to 19 and in Figure 5; this is shown for the three types of respondents 

(general public, green group or brown group).   

Figure 3. Questions about knowledge of NPI 

 

 

Additionally, responses to questions 32 and 32a (Figure 4) were assessed to determine 

whether broader membership of groups gave the same indication for knowledge of the 

NPI as for active members of the groups (from the group survey).  Responses for these 

questions are summarized in Table 1. 

Figure 4. Group membership question for general population 
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 Group Membership Number % 

Membership of environment or community 
group among respondents from the general 
population (Q32 &Q32a) 

Environment 33 5.4% 

Other community 70 11.4% 

Not a group member 509 83.2% 

Total 612 100% 

Table 1. Environment and community group membership in the general 

population. 

Figure 5. Knowledge of the NPI 

 

Figure 5 shows that basic awareness of a pollution website was at a level of 16.0% for 

the general population, 37.8% for members of green groups and 61.0% for members of 

brown groups. Name recognition knowledge was 11.1% for the general population, 

45.9% for members of green groups and 65.9% for members of brown groups. If a 

tighter standard of program recognition was used (i.e. test for correct identification) 

these levels dropped to 5.4% for the general population, 27.0% for members of green 

groups and 63.4% for members of brown groups. The number who had actually visited 

the website was considerably lower at 4.2% for the general population, 21.6% for 

members of green groups and 53.7% for members of brown groups. 
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To give context to these responses, an Index of Knowledge of the NPI was compiled. 

Affirmative responses to question 15 provided one point to the index, question 16 two 

points, question 17 five points, and question 19 ten points. Responding correctly 

(response b) to question 18 provided an additional 5 points but only if question 16 was 

answered in the affirmative. In summary, the index used the following formula: 

Index of NPI Knowledge = Q15 + Q16*2 + Q17*5 + (Q18*5 if affirmative to Q16) + Q19*10 

This gave a possible range of scores from zero to 23 that are categorized in Table 2 and 

the summarised responses are shown in Figure 6.  

 

Score Description Response pattern 

0 No knowledge 
about the NPI  

“no” response to questions 15, 16, 17 and 19 

1 - 3 Has vague 
knowledge of the 
NPI 

“yes” response to question 15 or 16 
“no” response to questions 17 and 19 
nil or incorrect response to question 18 

5 – 8  Has some 
knowledge of the 
NPI 

“yes” or  “no” response to question 15 
“yes” response to question 16 
“no” response to questions 17 and 19 
correct response to question 18 

“yes” or  “no” response to questions 15 or 16 
 “yes” response to question 17  
“no” response to question 19 
nil or incorrect response to question 18 

10- 23 Has good 
knowledge of the 
NPI 

“yes” or  “no” response to questions 15 or 16 
 “yes” or  “no” response to question 17  
“yes” response to question 19 
correct, nil or incorrect response to question 18 

1-23 Any knowledge of 
NPI 

Combination of “vague”, “some” and “good” 
knowledge 

Table 2. Index of Knowledge of the National Pollutant Inventory 
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Figure 6. Categorized Index of Knowledge of NPI 

 

Figure 6 shows that, using a broader definition, the level of knowledge of the NPI was 

22.7% for the general population, 51.4% for members of green groups and 75.6% for 

members of brown groups.  

A Pearson chi-square test was performed to determine whether, for the general 

population, there was a relationship between knowledge of the NPI and being a member 

of an environment group, a community group or not being a member of a community or 

environment group. Categorised responses, as presented in Figure 6, were used to 

classify respondents as having “any knowledge of the NPI” or “no knowledge of the 

NPI”. The percentage of respondents from the general population who had knowledge 

of the NPI did not significantly differ by whether they were a member of a community 

or environment group or not:  χ²(2, N = 612) = 2.46, p < 0.293. 
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4.2.2 Discussion 

This section analysed the data to determine the level of knowledge of the NPI among 

members of the general population and members of pro-environment community 

groups.  

For the general population, name recognition and program recognition knowledge was 

found to be 11.1% and 5.4% respectively. This is greater than the 6% knowledge level 

found by Riley-Smith and Binder (2003) and on par with Lock and Gleeson’s (2006) 

13% “awareness” and 5% “true awareness”. The results of this study are comparable 

with Aoyagi’s (2007 p.128) results – 36% “awareness” and 9% “having heard of the 

TRI”, and are higher than Atlas’s (2007 p.566-569) 15% “awareness” and 2% 

recognition of the TRI .  

Additional insights into the extent of knowledge were gained by compiling an index of 

knowledge and a dichotomy of knowledge.  Among the general population it was found 

that 22.7% had “any knowledge” (14.2% “vague knowledge”, 3.9% “some knowledge” 

and 4.6% having “good” knowledge). These result are thought to be more meaningful 

and this approach is consistent with Lynn and Kartez’s (1994 p.518) view that being 

able to find the information required is more important than recognising the name of a 

program. Internet familiarity and “googling” (i.e. using an internet search engine) means 

that it is sufficient for a member of the community to have a vague recollection that 

information exists somewhere and armed with this knowledge and a computer with an 

Internet connection they should be able to find what they are looking for.  

Although the level of awareness of the NPI appears to be higher than previously 

indicated and is on a par or better than knowledge of the TRI, it is still low, especially 

since it is at the lower end of the awareness – knowledge continuum. In the same way 

that lack of public awareness of the program has implications for the effectiveness of 

the TRI (Aoyagi 2007), low levels of awareness and engagement with the NPI has 

implications for its effectiveness in reducing emissions.  

Lack of effective awareness raising for the NPI has been recognised (Environment Link 

2005 p.46) and should effective education programs be established, it is important that 
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the success of these programs be monitored. The finer level of detail used in this study, 

particularly the use of more indepth questions and the innovative approach of 

combining these in an index, is more likely to show changes in levels of knowledge and 

awareness than the courser measures used in previous studies, such as Riley-Smith and 

Binder (2003) and Lock and Gleeson (2006). A better test of the accessibility of the 

NPI, albeit one which would be far more resource intensive, could be test subjects from 

the general population on their ability to find pollutant emissions information pertaining 

to a large emitter in their local area in a manner similar to the approach taken by Aoyagi 

(2007) and Atlas (2007).  

There is a marked difference in knowledge between members of community groups and 

the general population with members of both green groups and brown groups showing 

substantially higher knowledge of the NPI than the general population. There was also a 

substantial difference between the two groups, with members of brown groups being 

much more likely to have either any or good knowledge of the NPI. This difference was 

not apparent within the general population, between those respondants who self 

identified as being a member of a community group, an environment group or not being 

a member of a group. This may indicate that it is close or active membership of an 

environmental organisation rather than general membership which brings about 

awareness of the NPI. This suggests that the knowledge of the NPI among members of 

environment groups cannot be extrapolated to the wider membership of a group – only 

to those who are closely involved in the group.  

These findings confirm Howes’ (2001) anecdotal evidence that environment groups do 

have knowledge of the NPI and are consistent with the results of the 2001 survey 

(Thorning & Howes 2007). They are also comparable with the anecdotal evidence of 

group knowledge and usage of the TRI (Lynn & Kartez 1994; USEPA 2003; Working 

Group on Community Right-to-Know 2006c).  

The relatively low knowledge of the NPI among the general population compared to 

reasonable knowledge among environment groups, especially the brown oriented 

groups, confirms the important role that these groups have if the program is to be a 

success.   
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4.3 Source of Knowledge of the NPI 

4.3.1 Results 

Further information was sought from respondents about where they had heard of the 

NPI and, if they had visited the website, where they had first heard of the NPI for those 

respondents who had visited the website (Figure 7). A comparison of these two sets of 

responses is useful to identify which sources of publicity were effective in creating 

sufficient interest to visit the website. Figure 8 shows the means by which respondents 

have heard of the NPI and identifies which means was the first source of knowledge. 

Some categories have been combined to allow the comparison of the two questions.  

Figure 7. Questions for source of knowledge of the NPI 
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Figure 8. Source by which respondents first learned of the NPI website.  

 

Figure 8 shows that the general population gained their knowledge from popular media 

(such as radio, television, newspapers and magazines) as well as word of mouth. Green 

goups gained their knowledge mainly from the Internet, brochures, radio, work, 

newspapers and magazines, and the Environmental Protection Agency (EPA). Brown 

groups gained their knowledge from the Internet, work, newspapers and magazines, the 

Environmental Protection Agency and word of mouth. The first source of knowledge is 

only identified for those respondents who indicated that they had visited the NPI 

website. The first source for the general population is a mix of the Internet, newspapers 

or magazines, through work or the EPA and other. For green groups no first source 

stands out and for brown groups, through work or the EPA is the major source. 
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4.3.2 Discussion 

The purpose of the analysis in this section is to identify the means by which people find 

out about the NPI. This information is useful in identifying changes to the NPI program 

which could increase knowledge and use of the NPI information.  

It is likely that “first source” provides a better indication of the source which prompted 

a website visit. Although radio, television, newspapers and magazines are good sources 

of awareness, the data does not show that these sources are the ones which convinced 

respondents to visit the website. The sources which were effective were work or the 

EPA for members of brown groups and Internet or Search engines for the general 

population. No single source emerged as better than others for green groups.  Overall, 

awareness gained through work, the EPA or via the Internet appear to be the best 

sources to use to increase the number of people accessing the website. Popular media 

such as radio, television, newspapers and magazines appear to be best for raising 

general awareness but not website visits. The mixed results confirm the findings of 

Atlas (2007 p.567; McCallum et al. 1990 p.47-49) showing that a mix of sources for 

becoming aware of pollutant information were reported by respondents.  

The findings have implications for the design of a more effective communication 

program for the NPI. Depending on whether the target audience is the general 

population or particular types of environment groups, some mediums of communication 

are going to be more effective than others.  If general awareness is the aim rather than 

active engagement then increased use of popular media could be the most effective 

means. For environment groups, increased communication from environment agencies 

could be more effective, particularly if directed towards work linkages such as 

professional associations. 
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4.4 Use of the NPI Website (general population and groups) 

4.4.1 Results 

Questions 33 to 39 investigated how the 56 respondents who had visited the NPI 

website had learnt of the website, the types of searches they were conducting and the 

use that they had made of information. Forty-six (46) of the 56 respondents who had 

visited the website indicated that they had carried out some activity because of their 

visit. This section shows the types of activity or activities that they engaged in.  

Questions 33 and 34 were designed to show the purpose for visiting the NPI website 

and sought a “yes” or “no” response and, if applicable, to specify the purpose (see 

Figure 9). 

Figure 9.  Questions about purpose for visiting the website. 

 

The 56 respondents who indicated that they had visited the NPI website (Question 19) 

also indicated whether it was for general interest and/or a specific purpose. The 

information for each respondent type is shown in Figure 10.  
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Figure 10.  Reason for visiting NPI website 

 

A variety of reasons were given as the specific purpose. These included looking for: 

emissions from specific areas; emissions from specific industries; emissions from 

specific substances; waste management; and, for teaching purposes.    

Questions 36 to 39 were designed to find out the types of searches respondents were 

conducting and the use that they had made of information obtained. Figures 11 to 16 

show the questions asked and the summarised responses to them. 

Figure 11. Question about searches carried out 
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Figure 12. Types of searches conducted 

 

Figure 12 shows that respondents from the general population were more likely to 

search using postcode while green groups, although showing less marked preferences, 

were more likely to search based on facility and substance. Brown groups were strong 

users of all four searches, with the dominant one being substance closely followed by 

facility.  

Figure 13. Question about type of data downloaded or printed 
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Figure 14. Type of data downloaded or printed 

 

Figure 14 shows that very few respondents from the general population downloaded or 

printed data. Green groups and brown groups were more active in using this function 

with emission, facility and substance data downloading and printing used by brown 

groups and emissions and maps downloading and printing used by green groups.  

Figure 15. Question about mode of use of information obtained from NPI website 
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Figure 16. Mode of use of information obtained from NPI website 

 

Figure 16 shows that the general population predominently used NPI information in 

conversations, while brown groups used it for many purposes. Green groups also had 

wider use of the data but mainly to have conversations, in presentations and to use with 

other data.  

Question 39 (Figure 17) asked the respondents whether they had taken particular actions 

as a result of obtaining information from the website. Figure 18 shows that, apart from a 

reported change in behaviour, very few respondents took action and those who did were 

mainly among the green or brown groups.  
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Figure 17. Question about actions taken after obtaining information from the NPI 

website 

 

Figure 18. Actions taken as a result of information obtained from NPI website 
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To gauge the extent of NPI website activity an index of activity was compiled which 

gave a score of one point for each activity the respondent had engaged in. If they had 

engaged in all activities, the maximum score of 29 would result.  

A one-way ANOVA analysis revealed that there were significant differences in the level 

of activity as a result of visiting the NPI website between the three groups (general, 

green group and brown group), F(2,53)=5.068, p=0.010). LSD comparisons revealed 

that two of the means were significantly different from each other. The brown group 

respondents had a significantly higher (p=0.002) level of activity scores (M = 6.45) than 

the general respondents (M = 2.46). Differences between the brown group and the green 

group, and the green group and the general group, were not significant. Figure 19 shows 

the range of scores (above zero) for the respondents.  

Figure 19. Number of actions taken by NPI website visitors 
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4.4.2 Discussion 

Analysis of the data in this section was performed to determine the level of use of the 

NPI, both in obtaining information and applying that information. 

The data indicates that visitors to the website from the general population 

predominantly do so for general interest and only a few actually use the information that 

they obtain. This confirms the finding by Atlas (2007 p. 568) that the general population 

is unlikely to take any action even if they become aware of pollution information.  

Purposeful accessing and use of the data is more common among members of both 

green and brown groups. Brown groups, in particular, appear to access the website with 

a particular purpose in mind and then go on to actively use the information obtained. 

This confirms Grant and Jones (2004 p.480) view that the pressures on companies to 

reduce emissions come from larger organisations rather than local citizenry who 

become aware of the emissions. 

These findings indicate the need for the NPI program to do more to encourage active 

participation, such as the “next steps” and “call-to-action” suggested by Riley- Smith 

and Binder (2003 p.4). To do this, the program needs to implement an effective 

communication strategy along the lines suggested by Keliher (1997) and pursue a 

program of active participation as outlined by several authors (Arnstein 1969; Pimbert 

& Pretty 1997 p.29; Sarkissian & Walsh 1994). The types of activities undertaken by 

respondents from the different groups could be useful to NPI program designers. For 

example, website visitors could be more actively encouraged to do particular types of 

searches and then encouraged to take actions such as changing their behaviour, making 

consumer decisions or to follow-up by contacting the EPA or the facility.  
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4.5 Use of the NPI Website (specific to pro-environment groups) 

4.5.1 Results 

Questions 44 to 64 were designed to obtain information about environment 

organisations’ engagement with the NPI program and their attitudes or intentions 

regarding using information from the NPI website. Responses to these questions are 

presented in summary format in Appendix D.  

Questions 44 to 50 (see Figure 20) were designed to obtain information about the 

organisations’ attitude to, access to, and awareness of the NPI.  

Figure 20. Organisations - attitude to, access to, and awareness of the NPI 

 

The responses to Questions 44 to 50 were combined to form an Index of NPI 

Familiarity. This was compared to the Index of NPI Knowledge (Questions 15, 16, 17, 

18 and 19) to determine whether a correlation existed (see Figure 21). There is a 

moderate to strong positive relationship between these two indices (r = 0.457, p = .000), 
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indicating that questions 44 to 50 provide a reasonable surrogate for questions 15 to 19. 

This is important because the 2001 questionnaire did not contain the questions to 

compile an Index of NPI Knowledge. 

Figure 21. Correlation between Index of NPI Knowledge (Q15-19) and Index of 

NPI Familiarity (Q44-50) 

 

A one-way ANOVA analysis revealed that there were small but significant differences 

in the Index of NPI Familiarity between the three groups (green group, brown group and 

2001 group), F(2,101)=7.95, p=0.001). LSD comparisons revealed that the three means 

were significantly different from each other. The 2001 group respondents had 

significantly higher Index of NPI Familiarity scores (M = 13.6) than the brown group 

respondents (M = 12.5) and green group respondents (M = 11.5). Brown group 

respondents had higher Index of NPI Familiarity scores than green group respondents.  

The responses to questions 51 to 59 (Figures 22 and 23) were combined to form an 

Index of likely lobbying of government and the responses to Questions 60 to 64 (Figure 

24) were combined to form an Index of likely direct action against the polluter. The 

Index of NPI Familiarity was compared against the other two indices to see if 

correlations existed.   
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Figure 22. Question about likely lobbying of Commonwealth Government  

 

Figure 23. Question about likely lobbying of State and local governments 
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Figure 24. Question about likely action against polluting company 

 

Figure 25 shows that no correlation exists between the Index of NPI Familiarity and the 

Index of likely lobbying of government (r = -0.029, p = .791). Figure 26 shows that no 

correlation exists between the Index of NPI Familiarity and the Index of likely direct 

action against the polluter (r = -0.028, p = 0.799). 
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Figure 25. Familiarity with NPI vs Likely Lobbying of Government 

 

Figure 26. Familiarity with NPI vs Likely Direct Action Against the Polluter 
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The responses to Questions 40-42 (Figure 27) were combined to form an Index of 

access and use of the NPI website, which was then compared to the Index of likely 

lobbying of government and the Index of likely direct action against the polluter to see if 

correlations existed.   

Figure 27. Questions about ease of access and use of NPI website 

 

Figure 28 shows that no correlation exists between the Index of access and use of the 

NPI website and the Index of likely lobbying of government (r=-0.075, p=0.631). 
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Figure 28. Ease of Use of Website vs Likely Lobbying of Government 

 

Figure 29 shows that no correlation exists between the Index of ease of use of the 

National Pollutant Inventory website and the Index of likely direct action against the 

polluter (r=-.084, p=0.602).   

Figure 29. Ease of Use of Website vs Likely Direct Action Against the Polluter 
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4.5.2 Discussion 

The purpose for the analysis in this section was to identify whether organisational 

attributes of pro-environment community groups contributed to the organisations level 

of knowledge and use of the NPI. Understanding contributing attributes is useful in 

identifying and overcoming barriers to increased knowledge and use.  

The difference between 2001 group and brown group for the Index of NPI Familiarity 

was surprising considering the 2001 group consisted of a mix of green and brown 

groups. Although the difference was small, it was the same as the difference between 

brown groups and green groups. If this difference translated to the same difference in 

Index of NPI Knowledge, it would indicate that there has been a significant decline in 

NPI Knowledge between 2001 and 2007. This may indicate that renewed efforts are 

needed by the NPI program to ensure that pro-environment groups are aware of the 

program and website. 

Understanding the intentions that groups have in using NPI information may assist in 

making changes to the program to facilitate increased use by these groups.  

Surprisingly, there is little correlation for any of the groups between familiarity with the 

NPI website and either the lobbying of government or putting pressure on polluters. 

Further, there is little correlation between the ease of use of the NPI website and the 

likelihood of environmental groups taking action. This is consistent with the analysis of 

the 2001 survey reported by Thorning and Howes (2007) but is in stark contrast to the 

student survey that found strong positive correlations of this kind (Howes 2001).  It is 

possible that this difference is simply an aberration due to the narrow subject selection 

in the student survey – that is, environment students who are young, enthusiastic and 

ready to take on the world are likely to have different stated intentions to more mature 

and perhaps jaded members of environment groups. It may also be representative of the 

weak focus that Australian environment groups have on pollution reduction that has 

been reported by several authors (Howes 2002; Rae 2003; Rees 1993). This may also 

reflect a low level of confidence in the NPI, possibly as a result of the disenfranchising 
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reported by Lloyd-Smith (1999). This result does confirm the findings of Atlas (2007 

p.368) that PRTR information does not prompt action.  

This apparent lack of engagement with the NPI is reflected by an absence of campaigns 

mounted by environment groups on the basis of the NPI data, directed either at 

government or industry (Department of the Environment and Water Resources 2007).  

This lack of engagement is despite two significant reviews of the program (in 2000 and 

2005) where environmental groups were asked to provide feedback and submissions 

(Environment Link 2005; Rae 2000).  
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4.6 Barriers to knowledge and use of the NPI 

4.6.1 Results 

4.6.1.1 Environmental Orientation 

The first nine questions on the questionnaire were designed to assess the respondents’ 

attitudes to the environment using the New Ecological Paradigm scale (Department of 

Environment and Conservation NSW 2006). Respondents were asked to select one of 

five scaled responses shown in Figure 30. 

Figure 30. Questions regarding environmental attitude 
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The responses to the statements were given a score of 1 - 5 with the most pro-

environment response given a score of 5 and the least pro-environment response given a 

score of 1. Questions 1, 2, 3, 4, 7 and 9 were couched in pro-environment terms and the 

response of “Agree strongly” given a score of 5. Questions 5, 6 and 8 were couched in 

anti-environment terms and the response of “Agree strongly” was given a score of 1. 

The score was totalled for the nine statements giving a possible score of between 9 and 

45. Figure 31 shows the distribution of the scores compared to the distribution found in 

the “Who Cares about the Environment in 2006” survey (Department of Environment 

and Conservation NSW 2006).  

Figure 31. Environmental Orientation  

 

The similar profile of respondents in the general population survey compared to the 

“Who cares about the environment 2006” survey shows that the environmental attitudes 

of the Queensland population are similar to those of NSW. Also, as expected, the 

profiles of the green and brown group members are skewed towards the strongly pro-

environmental responses. The difference between the green and brown groups is small, 

showing that the environmental attitudes of both groups are similar. This contrasts with 

the differences shown between the two groups for knowledge of the NPI shown in 

Figures 5 and 6.  
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A Pearson’s Correlation test compared Environmental Attitudes with Index of NPI 

Knowledge. There was a weak correlation for the combined respondents (general, green 

and brown) (r = 0.113, p = 0.003). For the different group, general, green and brown, 

this weak correlation was not evident, r = -0.035, p = 0.389, r = -0.132, p = 0.435 and r 

= 0.185, p = 0.248, respectively. These results are represented graphically in Figure 32.  

Figure 32. Correlation of Environmental Orientation to Index of NPI Knowledge 
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4.6.1.2 Access to the Internet and Internet Familiarity 

Questions 10 to 14 (Figure 33) were designed to assess the respondents’ ease of access 

to the Internet and their computer skills.  

Figure 33. Internet use and computer skills questions 

 

Eighty percent of the respondents indicated that they used the Internet. Seventy-four 

percent indicated that they had Internet access at home and forty-five percent had access 
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at work or at college or university. One percent indicated that their only access was at 

the local library or through family and friends. Most 54% (67% of those with Internet 

access) had high-speed access (ADSL, ADSL2 or Cable Broadband or “don’t know but 

it is fast enough”), while 22% (28% of those with Internet access) indicated that, they 

had slow speed access (dial-up or “don’t know but it is slow”). These figures are 

comparable to “2006 Queensland Household Survey – Computer and Internet usage” 

(Department of Public Works 2006) which found that 72% of people had Internet access 

at home (57% of these had broadband access and 42% had dial-up or indicated “don’t 

know”). 

For computer skills, 26% of people indicated their computer skills were “poor” or “very 

poor”. Most of these people (74%) were part of the group who also indicated that they 

did not have access to the Internet. Only 11% of people who accessed the Internet 

indicated that their computer skills were “poor” or “very poor”.  

Questions 10 to 14 were combined to give an Index of Computer and Internet 

Experience based on the following: 

• 1 point for each response to  Q11 (maximum of 5)  

• Multiplied by a factor for fastest access speed (based on Q12 – see Table 3) 

• Multiplied by a factor for the amount of time spent each week (based on Q13 – 

see Table 4) 

• Multiplied by a factor based on computer skill (1 for very poor ranging up to 5 

for very good). 
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Access Mode Multiplier 

Dial-up Modem 1 

ADSL Broadband 10 

ADSL2 Broadband 20 

Cable Broadband 20 

Don’t know but it is fast enough 10 

Don’t know but it is slow 1 

Other Varies from 1 - 40 based on response 

Table 3. Factor for Access Speed  

 

Time per week Multiplier 

Several hours a day 20 

Several hours a week 4 

An hour or two each week 2 

Less than hour each week 1 

A few minutes or less a week 0.1 

Table 4. Factor for amount of time spent on the Internet each week: 

A Pearson’s test for correlation compared the Index of Computer and Internet 

Experience with the Index of NPI Knowledge to determine whether lack of internet 

familiarity is a barrier to NPI knowledge. The result showed that there was a weak but 

significant correlation evident (r = 0.255, p = 0.024). No significant correlation was 

evident when the individual groups were examined: general (r = 0.080, p = 0.052), 

green (r = 0.175, p = 0.300), brown (r = 151, p = 0.347). The result is represented 

graphically in Figure 34.  
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Figure 34.  Computer and Internet experience compared with NPI Knowledge 

 

4.6.1.3 Identified reasons and barriers  

Questions 20 and 21 were designed to elicit information about the barriers to accessing 

the NPI website. Figure 35 shows how respondents were asked to identify the major 

reason why they had not visited the website and to identify major barriers to them 

finding out about or using the NPI website.   
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Figure 35. Questions for reasons for not visiting the NPI website 

 

As shown in Figure 36, for most respondents, the major reasons were “I did not know 

about it” and “I could not find the website”. Lack of Internet access was a reason for 

some respondents in the general population and green groups. Small percentages of 

other reasons were also given. The reasons have been summarised and are shown in 

Figure 37. Percentages do not add up to 100% because respondents were able to select 

multiple reasons.  
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Figure 36.  Reasons for not visiting the NPI website  
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Figure 37. Summarised reasons for not visiting the NPI website 

 

Figure 37 shows that, for the general population the main reason given for not visiting 

the NPI website is due to lack of awareness, followed by lack of time, priority or 

interest and then skills or access issues. For green groups, lack of awareness is also the 

main reason, followed by skills or access issues and only a small percentage citing lack 

of time, priority or interest. Many of the respondents from brown groups had visited the 

website. For those who had not visited the website, the reasons cited were lack of 

awareness, followed by skills or access issues. These results are confirmed by responses 

to Question 21which were analysed and categorised into similar groups. These are 

shown in Figure 38. The responses were also summarised into the same categories as 

the summary categories used for Question 20 and these are shown at Figure 39.  
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Figure 38.  Barriers to finding out about and/or using the NPI  
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Figure 39. Summary of barriers to finding out about and/or using the NPI  

 

4.6.1.4 Barriers identified by pro-environment community groups 

Group respondents who had visited the NPI website and respondents in the 2001 Howes 

survey were also asked questions about barriers to the use of the website (Figure 40). 

These questions were used previously to form an Index of access and use of the NPI 

website. Responses were averaged and the overall response is shown graphically in 

Figures 41 – 43. 

Figure 40. Questions about ease of access and use of NPI website 
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Figure 41. Response to whether the NPI website was easy to locate 

 

Figure 42. Response to whether the NPI home page was easy to understand 

 

Figure 43. Response to whether it was easy to look up information 

 



 

- 82 - 

Additionally, group respondents who had visited the website were asked about 

improvements that could be made to the website to make it easier to use or more useful 

(Figure 44). There was limited response to this question and the results are presented in 

Figure 45.  

Figure 44. Question on suggested improvements to the NPI database 

 

Figure 45. Responses to Question 43. 

The USA has over 600 chemicals on its equivalent to NPI (TRI). We need to get on with the job of improving NPI. 
There has been little political will to progress NPI so a shift in that would be great.  

The postcode search is not thorough enough, neither is catchment information for Victoria                                                 

The data presented seems to have little value in itself & it is not really clear what the purpose of the NPI is. Surely it 
is governments responsibility to manage emission levels & to make sure they are healthy. The NPI is useful to the 
degree it IDs where the pollutants come from.  

Simple version by LGA indicating graphic levels of pollutants.                                                                                                                                                                               

Should examine aspect that leads to pollution concentration e.g. tunnel stack or portal. The real concern for people is 
localised impact especially at home.                                                                                                       

Relying on the internet is not always good for older people as many are not on the web. We as a group obtained the 
Contextual Information book for referencing information as it was easier for our purpose in late 1990's. The book is 
also more informative.    

Please see EDO (NSW) submissions found at www.edo.org.au/edonsw/site/pohay.php. In particular see "Submission 
of National Pollutant Inventory NEPM Variation" of 15 Sept 2003                                                                                   

It is difficult to navigate and not user friendly. It should include Greenhouse gases.                                                                                                                                              

If state environment agencies  were required to independently gauge the accuracy of industry or council supplied data 
and demand actual measurements whenever estimates are illogical ,rather than or currently, being only required to 
compare one year's estimation.  

Have it ratified by well known conservationists.                                                                                                                                                                          

Ensure data is accurate and up to date.                                                                                                                                                                                 

An "alert: facility, so that if an organisation in a specific area was "over polluting" it would immediately be reported.                                                                                            

Advertise it  more - educate people                                                                                                                                                                             

1.Establish links to related databases so this NPI data can be used meaningfully e.g. cancer statistics for the area close 
to site with high concentrations of hazardous chemicals eg Gladstone & Mt Isa. 2.Include greenhouse gases & 
emission levels (truncated) 

 



 

- 83 - 

Questions 66 -71 (Figure 46) focused on organisational aspects of the groups.  

Figure 46. Questions about organisational aspects of the environment groups 

  

The responses to questions 66 – 71 were allocated scores of 1 to 5 based on increasing 

amounts of the attribute, for example: 

Question 66 was scored based on increasing geographical scope, i.e. local scored 1, 

international scored 5.  

Question 67 – 68 were scored based on very poor=1, ranging up to very good=5.  
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Question 70 was scored based on increasing tendency towards being a “brown” 

organisation, i.e. how focussed they were on industrial or pollution issues. 

Question 71 was scored based on increasing radicalism, i.e. “wanting to rebuild society 

from the ground up” scored a 5, while “willing to work within existing economic and 

political institutions” scored a 1.  

Pearson’s test for correlation compared the attributes with the Index of NPI Knowledge 

to determine whether the attributes or, lack thereof, were barriers to NPI knowledge.  

For Q66 “geographical scope” the result showed that there was not a significant 

correlation (r = 193, p = 0.092).  

For Q67 “organisations ability to coordinate and organise members” the result showed 

that there was not a significant correlation (r = -0.010, p = 0.928).  

For Q68 “organisations ability to understand legal and political processes” the result 

showed that there was not a significant correlation (r = 0.182, p = 0.114).  

For Q69 “the level of funding for your organisation” the result showed that there was a 

significant correlation (r = -0.263, p = 0.022). That is, the better funded the group; the 

less likely they were to have knowledge of the NPI. The result is represented 

graphically in Figure 47.  

For Q70 “environmental focus” the result showed that there was a significant 

correlation (r = 0.358, p = 0.001). That is, the more “brown” the group was, the more 

likely they were to have knowledge of the NPI. The result is represented graphically in 

Figure 48.  

For Q71 “radicalism” the result showed that there was not a significant correlation (r = 

0.142, p = 0.234).  
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Figure 47. Correlation between level of funding and Index of NPI Knowledge 

 

Figure 48. Correlation between Environmental Focus and Index of NPI Knowledge 
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The organisational aspect data were also compared against the usage activity data from 

Q36-39. Pearson’s test for correlation compared the attributes with the level of activity 

to determine whether the attributes or, lack thereof, were barriers to use of the NPI.  

For Q66 “geographical scope” the result showed that there was a significant correlation 

(r = 0.501, p = 0.005). That is, groups that have a wider geographical scope show 

greater usage activity. The result is represented graphically in Figure 49. 

For Q67 “organisations ability to coordinate and organise members” the result showed 

that there was not a significant correlation (r = -0.164, p = 0.0.386).  

For Q68 “organisations ability to understand legal and political processes” the result 

showed that there was not a significant correlation (r = -0.194, p = 0.305).  

For Q69 “the level of funding for your organisation” the result showed that there was 

not a significant correlation (r = -0.167, p = 0.377).  

For Q70 “environmental focus” the result showed that there was not a significant 

correlation (r = 0.245, p = 0.193).  

For Q71 “radicalism” the result showed that there was a significant correlation              

(r = -0.407, p = 0.039). That is, organisations wanting to “rebuild society from the 

ground up” had greater usage activity than those “willing to work within existing 

economic and political institutions”. The result is represented graphically in Figure 50. 
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Figure 49. Correlation between geographical scope and usage activity 

 

Figure 50. Correlation between radicalism and usage activity 
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4.6.1.5 Demographic barriers  

Questions 22 to 31a (see Figure 51) relate to demographic information. Question 31a 

was renumbered as 32 in the pro-environment community group survey (as Questions 

32 and 32a were not asked as this information was available as part of the purposeful 

sample design). 

Figure 51.  Demographic questions 
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Nine main demographic variables were assessed from these 12 questions to provide a 

broad indication of whether certain demographic profiles represented a barrier to 

knowledge of the NPI.  

Several of the questions (i.e. Q22 – age; Q26 – education; and, Q28 – household 

income) contained multiple categories which were condensed to allow for a broader 

initial analysis. The more detailed categories and the information from the additional 

three questions (Q27a, Q30, and Q31a) which provided subsidiary information to the 

main demographics were used in the analysis, but could be utilized if a finer analysis 

was needed.   

The seven age categories in Question 22 were re-categorized into three age categories 

based on Bailey (2009) Segmenting Adult Web Users into meaningful Age Categories: 

young for ages from 18 to 40; middle-aged from 41 to 60; and, older for 61 and above.  

The eight education level categories from Q26 were condensed into three: Non-tertiary 

(Did not complete high school to year 10; completed high school to year 10; completed 

high school to year 12; trade or technical qualification); Lower Tertiary (Diploma or 

associate diploma; Bachelor degree); and, Higher Tertiary (Graduate or post-graduate 

diploma; Masters degree or higher).  

Responses were allocated to three income categories based on approximate alignment 

with multiples of the poverty line for a household of two adults and two children in June 

2007, that is, $34,947 (Melbourne Institute of Applied Economic and Social Research 

2007).  This approach has limitations, as the poverty line is different for households 

with different characteristics. The condensed categories are: Below Poverty Line (less 

than the poverty line: $15,000 or less; $15,001 - $30,000); Above Poverty Line 

(between one and two times the poverty line: $30,001 - $45,000; $45,001-$60,000; 

$60,001-$75,000); and Significantly Above Poverty Line (more than twice the poverty 

line: $75,001-$90,000; $90,001-$115,000; $115,001 and above).  

 

Responses to demographic questions are summarized in Table 5. 
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Demographic Category General 
Green 
group 

Brown 
group 

All 

Age (Q22) 

Young 130 21% 4 11% 14 35% 149 22% 

Middle-aged 292 48% 16 46% 17 43% 326 48% 

Older 184 30% 15 43% 9 23% 209 31% 

Total 606  35  40  681  

Gender (Q23) 

Female 350 58% 21 58% 21 51% 394 58% 

Male 257 42% 15 42% 20 49% 293 43% 

Total 607  36  41  684  

Parent (Q24) 

Parent 488 80% 27 73% 17 41% 534 77% 

Non-parent 124 20% 10 27% 24 59% 159 23% 

Total 612  37  41  690  

Grandparent (Q25) 

Grandparent 242 40% 11 30% 5 12% 259 38% 

Non-grandparent 370 60% 26 70% 36 88% 434 63% 

Total 612  37  41  690  

Education (Q26) 

Non-tertiary 359 60% 5 14% 6 15% 371 55% 

Lower tertiary 180 30% 14 40% 18 44% 213 32% 

Higher tertiary 56 9% 16 46% 17 41% 90 13% 

Total 595  35  41  671  

Occupation (Q27) 

Professional 151 25% 24 67% 23 56% 199 29% 

Non-professional 457 75% 12 33% 18 44% 489 71% 

Total 608  36  41  685  

Household Income 
(Q28) 

Below poverty line 151 28% 8 28% 10 26% 170 28% 

Above poverty line 213 39% 7 24% 18 46% 239 39% 

Significantly above 
poverty line 

178 33% 14 48% 11 28% 204 33% 

Total 542  29  39  610  

Country of Birth 
(Q29) 

Australia 453 75% 27 73% 31 76% 513 75% 

English Developed 106 17% 7 19% 7 17% 121 18% 

Non-English 
Developed 

26 4% 2 5% 0 0% 28 4% 

Developing 23 4% 1 3% 3 7% 27 4% 

Total 608  37  41  686  

Main Home 
Language (Q31) 

English 573 94% 35 95% 40 98% 651 94% 

Non-English 39 6% 2 5% 1 2% 42 6% 

Total 612  37  41  690  

Table 5. Demographic distribution 

A generalised linear model was used to compare the relative contribution of 

demographic factors and group membership in explaining whether respondents were 

likely to have “any knowledge of the NPI” or “no knowledge of the NPI”. Table 6 

shows the Tests of Model Effects and Table 7 shows the Parameter Estimates. 
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Source Type III 

  Wald Chi-Square df Sig. 

(Intercept) 138.552 1 0.000 

Group 51.331 2 0.000 

Age 2.901 2 0.235 

Gender .403 1 0.526 

Parent 7.526 1 0.006 

Grandparent .114 1 0.735 

Education 4.942 2 0.084 

Occupation .001 1 0.980 

Income 4.080 2 0.130 

Dependent Variable: Knowledge of the NPI 
Model: (Intercept), Income, Occupation, Education, Grandparent, Parent, Gender, Age, Group 

Table 6. Tests of Model Effect 

 

 
  

   
95% Wald Confidence 
Interval for Exp(B) 

Parameter 
B Std. 

Error 
df Sig. Exp(B) Lower Upper 

(Intercept) 0.135 0.0517 1 0.009 1.145 1.034 1.267 

Group= Brown group                     0.521 0.0738 1 0.000 1.684 1.457 1.946 

Group= Green group                        0.207 0.0969 1 0.033 1.230 1.017 1.487 

Group= General                             0 . . . 1 . . 

Age= Young 0.043 0.0417 1 0.303 1.044 0.962 1.133 

Age= Older        0.073 0.0506 1 0.151 1.075 0.974 1.188 

Age= Middle-aged 0 . . . 1 . . 

Gender= male 0.021 0.0338 1 0.526 1.022 0.956 1.092 

Gender= Female 0a . . . 1 . . 

Parent= Yes 0.104 0.0380 1 0.006 1.110 1.030 1.196 

Parent= No 0 a . . . 1 . . 

Grandparent= Yes 
-

0.015 
0.0456 1 0.735 0.985 0.900 1.077 

Grandparent= No 0 a . . . 1 . . 

Education= Higher tertiary 0.140 0.0657 1 0.033 1.151 1.012 1.309 

Education= Lower tertiary 0.060 0.0411 1 0.147 1.061 0.979 1.150 

Education= Not tertiary 0 a . . . 1 . . 

Occupation=Professional                  
-

0.001 
0.0450 1 0.980 0.999 0.915 1.091 

Occupation= Other  than 
professional                       

0 a . . . 1 . . 

Income= Significantly above 
poverty line 

-
0.101 

0.0506 1 0.046 0.904 0.819 0.998 

Income= Above the poverty line 
-

0.076 
0.0470 1 0.104 0.926 0.845 1.016 

Income= Below Poverty Line 0 a . . . 1 . . 

(Scale) 1b       

Dependent Variable: Knowledge of the NPI 
Model: (Intercept), Income, Occupation, Education, Grandparent, Parent, Gender, Age, Group 
a  Set to zero because this parameter is redundant. 
b  Fixed at the displayed value. 

Table 7. Parameter Estimates 
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The model shows that the major influence on whether respondents have any knowledge 

of the NPI is group membership. Members of brown groups have 1.68 times more 

chance of having any knowledge of the NPI than members of the general population. 

Members of green groups have 1.23 times more chance of having any knowledge of the 

NPI than members of the general population.  

The other significant influences were: 

• Whether the respondent is a parent or not: Parents have 1.11 times more chance 

of having any knowledge of the NPI than members of the general population. 

• Level of education of respondents: Respondents who have completed higher 

tertiary study have a 1.15 times more chance of having any knowledge of the 

NPI than respondents with no tertiary education.  

• Income: Respondents who are from households with an income significantly 

above the poverty line have 1.11 times less chance of having any knowledge of 

the NPI than respondents with an income below the poverty line.   

Limitations in conducting a multi-parameter model prevented the inclusion of responses 

to questions 29 and 31 and these were assessed separately using Pearson chi-square. 

The percentage of respondents that had knowledge of the NPI did not differ by country 

of birth, χ2(4, N = 690) = 5.103, p > 0.277. Neither did they differ on the basis of 

English being the main language spoken at home, χ2(1, N = 690) = 1.558, p > 0.212. 

4.6.2 Discussion 

This section analysed the data to determine whether barriers to knowledge and use of 

the NPI existed. Questions were designed to elicit information about attitudinal, Internet 

and computer skill, awareness, interest, motivation, ease of use, organisational 

attributes, and demographic barriers.  

The data about environmental orientation indicates that, at least in terms of 

environmental attitudes, the general population of Queensland is similar to that of New 
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South Wales. This means that the results of this study could probably be extrapolated 

beyond Queensland. The data also shows that negative environmental attitude is not a 

reason for lack of interest or knowledge about the NPI. The general population is 

generally pro-environment and, as such, are likely to have at least some interest in the 

type of information that the NPI provides.   

As the NPI is an Internet database, some correlation is expected between computer and 

Internet experience and knowledge of the NPI. Although this was found, it was only a 

weak correlation. This indicates that high levels of computer and Internet experience are 

not the driving force behind increased knowledge of the NPI. Conversely, there is no 

evidence to suggest that knowledge of the NPI is being restricted by low levels of 

computer and Internet skills.  

These results are confirmed by the self-reported reasoning for not visiting the NPI 

website; the clear message was that it was lack of awareness of the existence of the NPI 

rather than lack of skills or lack of interest. This confirms the need for awareness raising 

campaigns as recommended by Environment Link (2005 p.46).  These results are 

significant, especially in terms of Lock and Gleeson’s (2006) marketing perspective, in 

that those who give lack of awareness as a reason, but do not give lack of time, priority 

or interest as a reason, are potential users of the website. Lack of time, priority and 

interest was not insignificant among the general population and this confirms the view 

of Atlas (2007 p.569) that lack of interest is a significant issue in PRTR programs.  

For those that did visit the NPI website, among members of environment groups, there 

did not seem to be significant barriers to understanding and finding information. 

Interestingly, as the website has undergone considerable development since 2001, there 

did not appear to be a difference in the ease of access and use of the website between 

the groups surveyed in 2001 and those surveyed in 2007.  

The finding that the more oriented the group was towards industrial or pollution issues, 

i.e. “brown”, the more likely they were to have knowledge of the NPI is not surprising 

and confirms the earlier finding under extent of knowledge.  
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The lack of correlation, between knowledge of the NPI and geographical scope, ability 

to organise members and ability to understand legal and political processes, was 

surprising. However, this is consistent with absence of reported targeted use of the NPI 

– if the groups that have knowledge of the NPI do not also have the characteristics 

outlined by Sharpe et al (2000) then they will not make effective use of that 

information.  

The finding that poorly funded groups had higher levels of knowledge, while appearing 

to be illogical on the surface, is actually consistent with the observation by Howes 

(2002 p.331) that CRTK in Australia is inhibited by a political culture that does not 

encourage a focus on industrial issues. Funding cuts were made to environmental 

groups in 2005 and the groups that received funding were those that concentrated on 

“on ground” activities such as tree planting (Environment News Service 2005). 

Higher levels of knowledge did not translate through to higher levels of use. 

Organisations that had a wider geographical scope, whilst not having a higher level of 

knowledge about the NPI, were actually more likely to obtain information if they visited 

the website and then put that information to use. This highlights the need for effective  

interaction between local groups and regional or national groups as suggested by Libby 

and Connors (1999 p.198). The same was true for organisations that exhibited more 

desire for societal change. Promoting the NPI website to these types of organisations 

could result in significantly increased use of the data, making it more likely that the NPI 

would achieve its aim of emissions reduction.  

No significant demographic barriers were identified, although there was a slight 

indication that non-parents, less educated people and those with a good income are all 

less likely to have knowledge of the NPI. The low numbers of respondents who had 

knowledge of the NPI means that insufficient data is available to identify if 

demographic barriers exist. Put simply, the barrier of lack of publicity and awareness 

overwhelms any other barriers that might exist. It is possible that the slightly higher 

knowledge among parents is because of either interest in their children’s future or that 

this has occurred because they have become aware through their children. The high 

degree of interest among children has been noted by the Department of the 
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Environment, Water, Heritage and the Arts (Debbie Lawrence, Director, NPI Unit, 

Personal Communication, 11 February 2009) and a “Kid’s Website” is planned.  The 

indication that income was a factor in knowledge of the NPI is interesting. This could 

give support to the findings of other authors (Arora & Cason 1999 p.713; Asadoorian 

1999 p.130; Downey 2006 p.786; Helland & Whitford 2003 p.408) that link lower 

socio-economic status and proximity to higher levels of pollutant emissions. While 

outside the scope of this research, it is possible that there is a link between proximity to 

polluting facilities and knowledge of the NPI. This area could be addressed by future 

research. 

4.7 Conclusion 

This chapter examined the data obtained from the surveys, analysed that data and 

compared it to the literature to gain information to address the research questions.  

The response rate for the general population survey of 609 complete surveys from a 

mail-out of 2000 (30%) and 78 completed surveys from a mail-out of 247 (32%) for the 

pro-environment community group survey was reasonable and provides an acceptable 

basis for meaningful analysis. A similar response rate (42 from 127 or 33%) had been 

achieved in the 2001 Howes survey.  

It was determined that almost 23% of the general population have sufficient awareness 

to be able to obtain information from the NPI website should they wish to do so. Lower 

levels of specific knowledge were found and these were comparable to previous studies.  

Awareness among members of pro-environment community groups was determined to 

be higher than among the general population. It was identified that there was a 

continuum of environmental focus among these groups from “green” or conservation 

oriented to “brown” or industrial or pollution oriented. For ease of analysis, a 

dichotomy of either “green” or “brown” was assigned. The level of awareness of the 

NPI among members of green groups was determined to be just over 51% and the 

awareness among members of brown groups was determined to be almost 76%.     
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Popular media was identified as the main source of knowledge for the general 

population. Work or the EPA was identified as the main source of knowledge for 

members of pro-environment groups. It did not appear as though knowledge gained 

through the popular media translated to website visits. This information will be useful to 

make program changes to improve communication of the NPI.  

Limited searches of the website were carried out by the general population and even 

more limited use of that information was made. Members of brown groups were most 

active in accessing the information and then making use of it. Improved functionality on 

the website to make popular searches more accessible and to provide advice on how to 

make use of the information is likely to result in higher levels of participation with 

consequent improvements in the effectiveness of the NPI program. 

The use of surrogate questions allowed the comparison between the 2007 survey and the 

2001 Howes survey. Indications were that the level of knowledge among pro-

environment groups has dropped and this may indicate a need for renewed 

communication efforts by the NPI program. 

Familiarity with the NPI and reported ease of use of the website did not appear to result 

in an intention to increase lobbying activity or actions against polluting companies.  

The main barrier to knowledge and use of the NPI was lack of promotion and awareness 

raising activities. Simply not being aware of the NPI was the main reason given for not 

visiting the NPI website. Environmental orientation, lack of Internet and computer 

skills, lack of interest and demographic attributes, while possibly being barriers to some 

sectors of the community, were not identified as significant barriers because they were 

greatly overshadowed by the barrier of lack of awareness.    
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Chapter 5 Conclusions 

The major finding of this study is that while actual knowledge of the National Pollutant 

Inventory (defined as having heard of the NPI and being able to correctly identify it) in 

the general population remains low at 5.4%, effective awareness (defined as having 

sufficient awareness to find the NPI website should they have a need) was much higher 

at 23%.  

Actual knowledge and effective awareness was higher for members of pro-environment 

community groups. Actual knowledge and effective awareness among members of 

green groups was 27% and 51% respectively. Actual knowledge and effective 

awareness among members of one of the key target groups for the program, brown 

groups, was much higher at 63% and 76%, respectively.  

These findings show that the NPI is effectively accessible to a large proportion of the 

population who are likely to have an interest in information about pollution.  

The reasonable response rates of just over 30% for both the general population and the 

environment group surveys provide a firm basis for the applicability of findings. The 

comparability in environmental orientation between the general population respondents 

and the NSW “Who cares 2006” survey, show that the findings of this study may be 

able to be applied to more than just the Queensland population. However, the lack of 

correlation between environmental orientation and knowledge of the NPI shows that 

interest alone does not drive awareness. 

The dominant reason for not visiting the NPI website was not being aware of it and 

many respondents identified the major barrier to awareness as lack of publicity. This is 

indicative of a need to implement an effective communication strategy that encourages 

active participation. 

Those members of the general population who were aware of the NPI found out about it 

from the popular media (newspapers, magazines, television and radio). Members of 
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green groups became aware through the Internet searches, the NPI brochure, radio, 

newspapers and magazines, work, and the EPA. While for members of brown groups 

the source of knowledge was the Internet, work, newspapers and magazines, the EPA 

and word of mouth. The wide range of sources of knowledge indicates that no single 

source of communication is sufficient to effectively promote the NPI and any strategy 

for promotion should look at multiple methods.   

Knowing about the NPI does not result in the increased lobbying of government or 

direct action against companies. While environment groups are using the information 

that they obtain, it is for more indirect uses, such as discussions, presentations and 

writing letters or reports. Therefore, the effect of information dissemination is likely to 

be indirect in bringing about pollutant reductions.  

Apart from lack of publicity and therefore awareness, there did not appear to be any 

other obvious barriers to increased knowledge of the NPI. Indications were that a 

reasonable level of interest exists and if an effective marketing strategy could be 

established the result would be a far greater awareness of the NPI.  

Improving the website is likely to make finding information easier and this in turn may 

increase interest. Indications, however, are that ease of use is not really an issue; rather, 

becoming aware of the existence of the website is the major barrier. This has 

implications for the direction of NPI program funding. It is clear that considerably more 

effort in promoting the website and providing interpretive materials to both the general 

population and to pro-environment community groups is needed if the program is to 

achieve the stated aims of facilitating a reduction in pollution. Rather than ease of use, 

the challenge for the website is to encourage more participation. This could be achieved 

by providing advice and activities for the active engagement of website visitors, rather 

than a static information source.    

Low levels of community awareness should, in theory, impact on the effectiveness of 

the NPI as a pollutant reduction program. In reality, community awareness of the NPI 

appears to be on a par with or higher than community awareness of the TRI in the 

United States and the TRI is lauded as being a highly successful program which has 
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resulted in substantial pollutant reductions. This indicates that further research into the 

relationships between PRTR programs and pollutant emission reductions is warranted.    

The use of an innovative index of knowledge in this research was useful in analysing 

the data. It allowed a better understanding of the various levels of knowledge rather than 

a simple dichotomy of having knowledge or no knowledge. Such an index could prove 

useful in assessing the effectiveness of other government information programs, 

particularly web based ones, across a range of portfolio areas.  

There appears to be an increased recognition in the research community that 

quantification of the level of awareness and use of PRTR programs is important in 

understanding the mechanisms that make PRTR programs effective. Further research 

into community knowledge and use of the NPI and other national PRTR programs (such 

as the TRI, NPRI and e-PRTR) would be useful, particularly in guiding the 

establishment of a communication strategy and assessing the effectiveness of it. Further 

research into the link between community knowledge of pollutant data and actual 

reductions in pollutant emissions is also needed.  

Such research would be useful in clarifying the needs of community groups and the 

general population in accessing, understanding and acting upon pollutant data. 

Improvements to PRTR programs to harness the power of community right to know as a 

surrogate regulatory force could then be realised. 
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Appendix A: General population Survey 

• Cover letter and information sheet 

• Follow-up letter and information sheet 

• Questionnaire 
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Appendix B: Environment Group Survey 

• Cover letter and information sheet 

• Follow-up letter and information sheet 

• Questionnaire 





 

- 117 - 

 





 

- 119 - 



 

- 120 - 

 



 

- 121 - 



 

- 122 - 



 

- 123 - 



 

- 124 - 



 

- 125 - 



 

- 126 - 

 



 

- 127 - 



 

- 128 - 



 

- 129 - 



 

- 130 - 



 

- 131 - 



 

- 132 - 



 

- 133 - 

 



 

- 134 - 

Appendix C: 2001 Howes Survey 
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Appendix D: Summary of Community Group Usage 

Responses 

 

This appendix contains a series of graphs that summarise the responses from the 

environment group survey and the 2001 Howes survey. 
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Figure 52. Does your organisation support the community's right to know about 

local pollution emission levels? 

 

Figure 53. Does your organisation have access to the Internet? 
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Figure 54. Does your organisation have broadband access to the internet? 

 

Figure 55. Has your organisation heard of the National Pollutant Inventory? 
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Figure 56. In the last 2 years has your organisation been contacted by NPI staff? 

 

Figure 57. In the last two years has anyone from your organisation attended an 

information session on the NPI? 
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Figure 58. In the last two years has your organisation collected any information 

from the NPI website? 

 

Figure 59. In the last two years did your organisation make any submissions to the 

government regarding the NPI? 
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Figure 60. Organisation's ability to coordinate and organise members 

 

Figure 61. Organisation's ability to understand legal and political processes 
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Figure 62. Organisation’s level of funding 
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Figures 63 to 66 show the responses given by respondents when asked, “If the National 

Pollutant Inventory revealed that a local company was legally releasing large quantities 

of pollution, which of the following actions would your organization most likely adopt 

regarding the Commonwealth government?”  

Figure 63. Contact the Prime Minister’s Office? 

 

Figure 64. Contact the Commonwealth Minister for the Environment? 
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Figure 65. Contact your Commonwealth member of parliament?  

 

Figure 66. Contact the Commonwealth Department of the Environment?  
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Figures 67 to 71 show the responses given by respondents when asked, “If the National 

Pollutant Inventory revealed that a local company was legally releasing large quantities 

of pollution, which of the following actions would your organization most likely adopt 

regarding the State government and Local Council?”  

Figure 67. Contact the Premier’s office?  

 

Figure 68. Contact the State Minister for the Environment?  
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Figure 69. Contact your State member of parliament?  

 

Figure 70. Contact your State Environment Protection Agency 
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Figure 71. Contact the Local Council? 

 

Figures 72 to 76 show the responses given by respondents when asked, “If the National 

Pollutant Inventory revealed that a local company was legally releasing large quantities 

of pollution, which of the following actions would your organization most likely adopt 

regarding the polluting firm itself?”  

Figure 72. Contact the polluting company directly? 
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Figure 73. Publicise the polluting company’s actions? 

 

Figure 74. Organise a protest? 
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Figure 75. Call for a boycott of the company’s products? 

 

Figure 76. Take the company to court? 
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