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Abstract 

Environmental Social Controls (ESCs) are 
intended to influence the environmental 
performance of firms and require them to be 
more accountable for their environmental 
impacts. ESCs include governmental 
interventions such as regulation, 
subsidisation and mandatory disclosures. A 
less formal means of social control is 
stakeholder opinion, which acts principally 
through market forces. These ESCs are 
posited to have a socially beneficial effect, 
imposing various costs and benefits which 
drive the firm towards investment in less 
polluting capital equipment. This paper 
presents the industry effect findings of a 
survey of 1000 Australian financial 
managers involved in making capital 
investment decisions. More particularly, the 
paper looks at industry differences in 
perceived importance of mandatory 
disclosure, regulation and stakeholder 
opinion to capital investment. Relative to the 
other ESCs, mandatory disclosure was found 
to have a very low influence on capital 
investment across all three industry sectors. 
The capital intensive extractive sector was 
found to have the highest level of 
responsiveness to all ESCs. The food sector 
was most influenced by regulatory indicators 
such as fines and penalties, licenses, and 
permits. The metals sector reported low 
influence scores relative to the other sectors 
studied. The findings suggest that greater 
understanding of industry differences is 
needed to increase the effectiveness of 
ESCs. 

Introduction 

The importance of capital investment 
decisions is that new machinery and 
production processes are generally cleaner 
and less polluting than the older machinery 

and processes they replace. US and 
Australian EPAs have funded many studies 
which illustrate benefits of replacing 
inefficient machinery and production 
processes with best available technology 
(White, Savage, Brody, Cavander, & Lach, 
1995; Shields, Beloff and Heller, 1997). 
These benefits include potential cost savings 
in terms of reduction of raw material inputs, 
wastes, clean up costs, regulatory costs and 
fines and penalties. Australian EPAs have 
subsidised many small and medium sized 
companies by providing environmental 
consultants and interest free funding for 
upgrades to cleaner, more efficient 
production processes. Case studies which 
may be found on the NSW, Victorian and 
South Australian EPA websites, 
communicate to other companies the 
benefits of which may be gained by capital 
upgrades. However, there is a deficit of 
research on how managerial capital 
investment decision-making is influenced by 
various environmental social controls 
(ESCs). Much of the extant research on 
capital investment fails to recognise the 
influence of environmental costs in capital 
investment decision making. Measures 
implemented by government agencies may 
be implemented without an understanding of 
their likely effects. 

In Australia, four key ESCs used to 
encourage greener behaviour by industry are 
mandatory disclosure, regulation, subsidies, 
and stakeholder opinion. Ross and Wood 
(2008) found regulation and stakeholder 
opinion to be generally the most important 
ESCs with subsidies having less influence 
and mandatory disclosure having almost no 
impact on Australian capital investment 
decisions. This paper extends that work by 
investigating industry type as a potential 
moderator of the influence of key ESCs in 
the extractive, food manufacturing and 
metals industries. The ESCs examined 
included mandatory disclosure about 
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environmental performance, regulatory costs 
such as pollution charges and mandatory 
clean-up costs, and stakeholder opinion1. 
The following section presents an overview 
of the literature on the relationship between 
ESCs and capital investments and prior 
industry studies. The key research questions 
and survey methodology are presented next, 
followed by the findings of the study, 
conclusions and suggestions for further 
research.   

Literature review 

In this section, Australia’s use of mandatory 
disclosure, regulation, and stakeholder 
opinion is reviewed followed by studies 
setting out the influence of ESCs generally 
in Australia and studies setting out the 
relevance of industry factors in 
understanding the impact of ESCs. 

 1. Mandatory disclosure 

The use of information disclosure as a 
policy instrument is discussed by 
Synesvestedt (2001, p. 172) who notes that 
there firms will be forced to ‘evaluate the 
possible impacts of disclosing poor 
environmental performance against the costs 
associated with improved environmental 
performance’. Deegan and Rankin (1996) 
found that Australian companies believe 
there is a relationship between positive 
environmental disclosures and profitability. 
Disclosure of poor environmental 
performance may affect capacity to obtain 
resources such as finance and insurance 
(Girardi 1999; Nash and Awty 2001). It is 
likely that firms which must make ‘bad 
news’ environmental disclosures will feel 
pressured to improve actual rather than just 
stated performance. This pressure can be 
expected to impact on capital investment 
decision making.  

Australian requirements for mandatory 
environmental disclosure are as yet only in 
the introductory stage and have many 
inconsistencies. For example, environmental 
accounting disclosures are required by the 

                                                 
1 Subsidisation was also investigated but no significant 
differences were found. 

extractive industry accounting standard, 
AASB 1022, particularly in regard to 
provision for site restoration while other 
industries with significant need to consider 
site restoration are not required to make such 
disclosures. Other key mandatory disclosure 
requirements include the National Pollutant 
Inventory (NPI) and financial statement 
disclosure in the Directors’ Report. The NPI 
is a publicly available data base on which 
firms must disclose details of their listed 
toxic emissions and is designed to generate 
political and economic incentives for 
industry to move towards cleaner 
production. Disclosure on compliance with 
environmental regulation is required in the 
Directors’ Report through the Corporations 
Act 2001, s299 (1)(f). In contrast to 
accounting disclosure requirements, 
disclosure of breaches of regulation or 
prosecution cannot be avoided on the 
grounds that it is not material or that 
information has already been provided to the 
EPA. 

2. Regulation 

Regulatory measures in Australia include 
pollution taxes and charges as well as fines 
and penalties for breaches of environmental 
regulation. Additionally, the EPA may 
impose requirements for the clean-up of 
polluted land. Command and control 
regulation has been maintained so that 
absolute limits to pollution can be enforced 
if necessary, with some market based 
instruments also being used. For example, 
the current New South Wales load based 
licensing scheme has a range of fees 
introduced for specified pollutant emissions. 
However, the extent to which regulatory 
fees, fines and penalties are applied depends 
on government policy. Buhrs and Christoff 
(2006, p. 234) note:  

…whether and how the environmental impacts 
of an industry are addressed by governments 
does not only or even primarily, depends on the 
scale and seriousness of those impacts, but 
rather on the political clout of the industry.  

3. Stakeholder Influence 
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Stakeholder influence in Australia on the 
firm’s environmental performance has been 
found to be comprised of differing levels of 
influence by the various stakeholder groups 
(Tilt, 1997). In particular, Tilt found (p. 381) 
the following groups to be of influence (in 
descending order): government, public, 
consumers, insurance companies, 
shareholders, lobby groups, banks, suppliers 
and the media. She comments (p. 382) that: 

This is particularly interesting as studies have 
shown that lobby groups are extremely active 
in attempting to influence companies’ activities 
(Tilt, 1994), yet are ranked as the group having 
least influence by companies themselves. On 
the other hand, the ‘Public’ was ranked second 
to only the government.  

While studies of ESCs' influence on 
environmental performance of the firm have 
been conducted, investigation of their 
influence on capital investment has been 
quite limited. Using factorial 
experimentation, Wood and Ross (2006) 
found that Australian managers would be 
most responsive to changes in stakeholder 
opinion. Changes in regulation and subsidies 
would each account for about a quarter of 
total ESC influence, while changes in 
mandatory disclosure would have little 
effect. In a paper related to this one, Ross 
and Wood (2008) reported that regulations, 
and stakeholder opinion, generally matter 
most to Australian capital investment 
managers but not to the extent that 
mainstream strategic and financial factors 
do. They found that environmental subsidies 
in Australia were generally too low or 
selective in application to matter to most 
firms and that mandatory disclosure 
generally didn’t matter to Australian capital 
investment decision-making.  

Evidence of industry response to capital 

investment decision making 

Industry sector is a potential moderator of 
the influence of the ESCs on capital 
investment decisions. Evidence indicates 
that more polluting industries are more 
motivated by concerns for environmental 

friendliness (Hutchinson and Chaston, 

1994). Banerjee (2001, p. 41) comments that 
‘firms in high-impact industries seem to 
have integrated environmental issues into 
strategic actions to a greater extent than 
other firms.’ Studies of environmental 
disclosure suggest that firms in dirty 
industries are subjected to greater scrutiny 
by both regulatory authorities and the 
general public (Adams, Hill and Roberts, 
1998). Two studies (Adams, Hill and 
Roberts, 1998; Cowan, Ferreri and Parker, 
1987) found that industry grouping and 
corporate size were significantly related to 
the decision to disclose environmental 
information. Reichert, Webb and Thomas 
(2000, p. 35) found that “industries that 
utilise natural resources are more likely than 
other industries to have formal written 
environmental policies and practices.” The 
mining industry has clearly reacted to the 
adverse publicity and increased attention 
from EPAs arising from its high impact 
activities. Jenkins (2004, p. 23) reports that 
mining companies are ‘starting to pay 
serious attention to its social and 
environmental impacts.’ Banerjee (2001) 
classified metal products as a high-impact 
industry. However, metal industry firms 
seem to have been slower than other high 
impact industries in adopting pollution 
reduction measures. This is reflected in the 
following comment by the manager of a lead 
smelting company: ‘In the lead industry, 
pollution typically goes down only when 
production goes down’ (Zelms, 1990, p. 40).  
Banerjee (2001) considered the food 
industry to be among the less polluting 
industries. Despite this food industry firms 
are diverse in their activities and in their 
degree of environmental impact. 
Examination of the National Pollutant 

Inventory (NPi) website 
(http://www.npi.gov.au/) shows that food 
manufacturers are among the industries 
required to report on their levels pollutant 
emissions. This suggests that the food 
industry is less than environmentally benign.  

The perspective of managers about their 
industries was presented in Parker’s (1998) 
study. Parker (p. 38) found that managers 
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were especially frustrated when one 
company in an industry causes major 
environmental damage and attracts the 
attention of the media. One manager 
remarked that: 

…it doesn’t matter what good work we 
do…we get stuck with the worst one in the 
pack. So all we can do in putting reports like 
this out is hope to chip away at the edges. We 
know it’s never going to be the answer, and 
while we still have bad players in our industry 
we’ll get stuck with the worst of it.  

Parker comments that ‘from this perspective, 
environmental management and 
accountability become an industry rather than 
a single company issue.’  

In their study of the attitudes of 
management and the environmental 
performance of firms in five industries, 
Baylis, Connell and Flynn et al (1998, p.154) 
found: 
a) Industries which are close to end 

consumer markets (such as the food industry 
and the electrical sector) are more motivated 
by ‘good neighbourliness and public 
concern’ than the mechanical sector which 
supplies to other industries.  
b) Personal concern for the environment 

was highest in the food sector and the 
chemical sector. The authors suggest that this 
may be related to sector circumstances.  
Food sector and the chemical sector 
employees perceive greater environmental 
impact than employees in less polluting 
industries. 
c) The mechanical sector and the food 

sector often failed to recognise that they have 
harmful impacts on the environment. This 
was frequently related to the small size of the 
companies in these industries and a 
consequent lessening of regulation.  

Key research questions and method 

The foregoing literature suggests that 
industry could be an important factor 
impacting on the effect of ESCs on capital 
investment decisions. To investigate the 
actual impact of ESCs on capital investment 
decisions in differing industries, the 
following research questions were posed: 

RQ1—Does the influence of mandatory 
environmental disclosure on capital 
investment vary by industry, and—if so–
how do various disclosure instruments affect 
the capital investment decisions of metals, 
food and extractive industries? 
RQ2—Does the influence of environmental 
regulation on capital investment vary by 
industry and—if so—how do various 
regulatory instruments affect the capital 
investment decisions of metals, food and 
extractive industries? 
RQ3—Does the influence of stakeholder 
opinion on capital investment vary by 
industry and – if so – how do various 
stakeholders affect the capital investment 
decisions of metals, food and extractive 
industries?  

To answer these questions, data was 
collected using a survey questionnaire sent to 
1000 randomly selected, financial managers 
of Australian manufacturing and mining 
firms. However, 55 surveys were 
undeliverable and 48 managers were not 
involved in capital investment decision-
making. Of the remainder, 232 usable 
responses were received (a response rate of 
26%).  

The Kompass Data Base was use to 
identify firms in the industries selected for 
study. Kompass is a data base of Australian 
business-to-business firms. Important factors 
considered in the choice of the study 
population were related to the probable 
significance of industry differences. Specific 
requirements applying to one or few 
industries afford an opportunity for inter-
industry comparisons.  

Industry differences include: 

1. The extractive industries, which are 
required to make disclosures of an 
environmental nature under accounting 
standard AASB 1022 Accounting for the 

Extractive Industries. There are no similar 
requirements for other industries, even 
though many of the provisions (and 
concerns) could equally apply to other 
industries. A disclosure effect related to this 
requirement in the mining industry could 
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indicate the need to extend similar 
provisions to other industries. 
2. Industries close to end consumer 
markets, such as food and pharmaceuticals 
were found by Baylis et al (1998) to be more 
affected by customer pressure than 
machinery manufacturing firms, which 
supply predominantly to other industries. 
Similarly firms in industries frequently 
targeted by green pressure groups (such as 
petrochemical and pulp and paper) have 
been found to be more affected by 
environmental concerns. Some indication of 
the extent to which these added pressures 
influence capital investment decision-
making can be gained by comparison with 
firms which are less subject to public 
attention. 
3. Food and mechanical sectors were noted 
often to fail to recognise that they have 
harmful environmental impacts. Baylis et al 
suggest that this may be attributed to the 
large number of small firms in these 
industries.  

Based on these considerations the study 
population selected was ‘capital investment 
managers of Australian firms’. The industries 
selected were the extractive industries and 
manufacturing industries which were 
represented by food manufacturing and 
heavy metals manufacturing. In all of these 
industries many companies have a sufficient 
output of pollutant chemicals to trigger a 
requirement to report to the Npi data base. 

The influence of each of the ESCs on the 
capital investment decision was gauged by 
the manager’s response to a set of indicators, 
which are held to be characteristic of that 
ESC. These indicators were derived from the 
literature setting out the likely influence on 
capital investment and are shown along with 
the results in Tables 1, 2 & 3. In the case of 
mandatory disclosure and regulation the 
indicators are ESC instruments, which give 
rise to direct costs to the firm such as fines 
and license fees. In the case of stakeholder 
opinion, where social control is less formal, 
the indicators are various stakeholder groups. 
The managers were asked to rate the 

influence of each indicator on their capital 
investment using a 7-point Likert scale, with 
1 being 'low influence' and 7 being 'high 
influence'. During the pilot studies some 
managers felt the need for a ‘not applicable’ 
category.  This was subsequently included 
and was scored as zero, although in the 
survey results for all indicators, we found 
very little use was made of the 'not 
applicable' category. 
The indicators for each ESC form an index 
to measure the overall influence of the ESC. 
Mandatory disclosure, regulation and 
stakeholder opinion scores were calculated 
for each manager. An overall mean score, 
calculated for each respondent’s rating of 
influence for the multiple indicators, was 
used to calculate a mean index score for each 
ESC. As a pilot test of the instrument 
suggested that managers (especially in 
proprietary companies) were less aware of 
mandatory disclosure requirements than 
those for the other ESCs, an additional 
question asked respondents to indicate their 
level of awareness of these requirements. 

The data was partitioned into industry 
groups (metal, food and extractive 
industries) to test for industry effects. In 
series of ANOVAs the mean indicator score 
for each of the cost indicators was regressed 
on industry sectors to determine whether 
statistically significant differences exist. As 
well, mean scores for the each of indicators 
and the overall index for each ESC, were 
compared across the three industry groups. 
Cronbach Alpha scores for each index were 
found to be high (above .8 in all cases), 
suggesting that all the indexes constructed 
possessed a high degree of internal 
consistency. 

Results 

The study’s findings are presented below for 
the three research questions. The first section 
of the result table for each ESC sets out the 
ANOVAs (where the mean indicator score 
for each of the indicators was regressed on 
industry sectors to determine whether 
statistically significant differences exist). 
Statistically significant differences were 
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found between food/extractive and 
metals/extractive. The table showing 
significance levels may be found in 
Appendix 3. No significant differences were 
found in the food/metals analysis. Mean 
scores for the managers’ responses to 
individual ESC instruments were partitioned 
by industry. The second part of these result 
tables sets out the industry mean scores for 
the each of indicators and the overall index 
for each ESC.  

RQ1: Mandatory environmental 

disclosure 

There are statistically significant differences 
between the three industry sectors. 
Significant differences were found between 
food and extractive sectors and metal and 
extractive sectors for all four disclosure 
indicators. Significant differences were 
detected for all four indicators and for the 
disclosure index in both the food/extractive 
and metals/extractive comparisons. The 
scores for each indicator for mandatory 
disclosure are shown in Appendix 4, Tables 
1 and 2.  

The scores for the entire respondent group 
(Mean 1) indicate that relative to the other 
social controls, mandatory disclosure has a 
very low influence on capital investment.  
However, a second mean was calculated 
(Mean 2) including only the responses of 
managers who reported medium high 
awareness of the requirements. Managers 
with a higher level of awareness of the 
requirements reported much higher levels of 
influence on their capital investment 
decisions. It is likely that many of the 
respondents aware of the requirements are 
from those firms who must comply with 
them.2 Many proprietary companies and 
small firms ‘fall through the net’ and escape 
public scrutiny. If the disclosure 
requirements were applicable to more or all 
firms their influence could be expected to 
increase significantly.  

                                                 
2 Managers of public companies and extractive industry 

firms. 
 

An examination of the data for the three 
sectors (metals, food and extractive) shows 
that although the disclosure scores are low 
for all sectors, the score for the extractive 
sector, across all four indicators is about 1 
point higher than for the other sectors. A 
secondary analysis was carried out for 
mandatory disclosure using only the scores 
of those managers who indicated medium to 
high awareness of the mandatory disclosure 
requirements. The findings for both analyses 
are shown in Table 1. To distinguish 
between the two sets of the scores, the mean 
scores for this second analysis are identified 
as Mean 2 scores, while the mean score for 
all respondents is identified as Mean 1. The 
pattern of higher scores for the extractive 
industries found for the mandatory 
disclosure Mean 1 scores was not evident for 
the Mean 2 scores. For many indicators, the 
highest Mean 2 scores came from the food 
and metals industries.    

Similarities and differences between the 
three industry sectors are noted below: 
1. The number of extractive sector 
respondents reporting medium to high 
awareness of disclosure requirements is, for 
all indicators about twice as many as in the 
food and metals sectors. The finding of 
significant differences between food and 
extractive sectors and metal and extractive 
sectors, for all four disclosure indicators is 
consistent with findings from the descriptive 
statistics. The Mean 1 scores for each 
indicator reveal that disclosure has much 
more influence on the extractive industries 
than the other two groups. Clearly the impact 
of mandatory disclosure requirements on the 
extractive industries is much greater than on 
the other two sectors. Additional 
environmental disclosure requirements for 
the extractive sector seem to be producing a 
significant impact on capital investment. 
2. The requirements for financial statement 
disclosure were of very low influence for 
most metal sector respondents (Mean 1 score 
= 1.21). The smaller number of managers 
who reported medium to high awareness of 
this indicator, across all three sectors, rated it 
above 3. The food sector reported the highest 
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Mean 2 score (4.05), with metals second 
(3.78) and extractive lowest (3.02). It may be 
that many extractive industry managers 
consider qualitative disclosures such as those 
in the Directors’ Report more influential 
than quantitative financial disclosures. This 
view is perhaps reflected in the numerous 
‘glossy’ environmental reports appearing in 
extractive sector annual reports in recent 
years.  
3. The NPi indicator was reported to have 
low influence by the food and metals sectors 
(Mean 1 scores of 0.66 and 0.61 
respectively). The extractive sector 
considered the NPi to be of more influence 
than the other two sectors (Mean 1 score = 
1.36). The Mean 2 scores were found to be 
much higher. Surprisingly, the metal sector 
had the highest mean (3.4), followed by food 
(3.16) and extractive lowest (2.59). 
However, the numbers of respondents in 
metals and food sectors were low (10 and 13 
respectively). This finding suggests the 
possibility that the NPi may have potential to 
be a much more effective social control 
measure. It is likely that this effect can only 
be achieved with the lowering of the 
threshold, coupled with public education 
about the NPi. Due to the small number of 
respondents reporting awareness of the 
requirement, n for Mean 2 is also relatively 
small. It is possible that this small group of 
respondents are those whose firms are 
captured by NPi reporting requirements. If 
this is the case, it suggests that the NPi is 
effective, at least for those firms or managers 
who must report. Again there were 
significant differences between the food and 
extractive sectors and the metals and 
extractive sectors but not between food and 
metals.  
4. Expected increases in disclosure 
requirements were found to have the lowest 
influence on the managers of the food (Mean 
1 - 0.45) and metals sectors (Mean 1 - 0.59), 
but was slightly more influential than the 
NPi for the extractive sector (Mean 1 - 1.5). 
Respondents could be expected to have some 
degree of familiarity with the trend towards 
increased environmental disclosure, with 

recent increases in disclosure requirements 
such as the Directors’ Report disclosures. 
However, if disclosure requirements to date 
have put little pressure on managers, they 
may not perceive new disclosure 
requirements as a threat.  

Relative to the other ESCs, mandatory 
disclosure has a very low influence on 
capital investment across all three industry 
sectors. This is of concern because it 
strongly suggests that mandatory 
environmental disclosure is ineffective as a 
social control. Many proprietary companies 
and small firms ‘fall through the net’ and 
escape public scrutiny. If disclosure 
requirements were applicable to all (or more) 
firms its influence could be expected to 
increase significantly. Although the mean 
disclosure scores were low for all sectors, 
the extractive industry score was fairly 
consistently about 1 point higher than the 
mean scores for the other sectors. This 
changes when the Mean 2 scores are 
considered. Managers across all three 
industries who are more knowledgeable 
about mandatory disclosure requirements 
(probably because they are required to 
comply with them) are similarly influenced 
by them. This suggests that disclosure 
requirements could be much more effective 
if they were more broadly applicable.  

 Although the magnitude of influence 
differed, all three industry sectors were in 
agreement about the ranking order of the 
indicators for mandatory disclosure. 
Directors’ Report was perceived as most 
influential, followed by Financial Statement 
disclosure, National Pollutant Inventory, 
while ‘expected increase in disclosure 
requirements’ was last for all sectors. 
However, the mean scores for each indicator 
reveal that disclosure has much more 
influence on the extractive industries than 
the other two groups.  

RQ2: Environmental regulation  

Significant differences were found for all 
regulation indicators and for the regulation 
index in the metals/extractive comparison. 
Differences between food and extractive 
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sectors were detected for natural resource 

damage, site restoration and remediation 
and licences and permits. These differences 
are shown in Table 4 in Appendix 4. 
Similarities and differences between the 
three industry sectors are noted below: 

Site restoration was very influential for the 
extractive industries, but of relatively low 
influence for the food and metal industries. 
Although the food industries are arguably 
less likely to produce polluted sites than the 
extractive industries, many are not 
environmentally benign. Sugar refiners, 
dairy, meat, bakery, brewery and oilseed 
crushers all produce (or use) sufficient 
pollutant substances to be above the 
threshold for listing on the National 
Pollutant Inventory database. The metal 
industry does not have a high public profile 
and many firms in this industry supply 
predominantly to other firms rather than 
direct to the consumer. This may help 
explain the lower influence scores from this 
industry.  

The food industries were most influenced 
by environmental fines and penalties, and 
cost of licences and permits. Baylis et al’s 
(1998) UK study describes the food industry 
(p. 156) as a “laggard sector” with a “bad 
record for pollution incidents”. If the 
situation is similar in Australia many food 
industry firms may have been impacted by 
fines and penalties. Another possible reason 
is that, as the food sector has a high level of 
small and medium sized firms, compliance 
cost may impact more on this sector than 
other sectors with many larger firms and/or 
‘deeper pockets’.  
1. Metal industry managers viewed 
‘hazardous waste treatment or disposal’ as 
the most influential indicator, yet reported 
‘charges for emissions to air/water’ as least 
influential. For the other two industries, both 
of these indicators were of moderate 
influence. This is not surprising and may 
reflect the differing methods of disposal of 
waste in the three sectors.  
2. Internal and external property damage 
were ranked low in influence (relative to the 
other indicators) for all three industries. In 

particular, internal property damage was the 
lowest scoring indicator for the extractive 
industries. This may be because extractive 
activities are inherently damaging to the 
property and site restoration is a normal part 
of termination for most projects.  
3. More surprisingly, the metal industry 
managers reported expectation of future 
increases in compliance costs as relatively 
high in influence. Concern about future 
increases in compliance costs seems 
inconsistent in an industry with the lowest 
scores for influence of regulation. On the 
other hand, extractive industry managers 
considered future increases in compliance 
costs to be of relatively low influence. 
Considering that the extractive industries 
were the sector most influenced by cost of 
regulation overall, this also seems surprising. 
A possible explanation for this may be that 
many extractive operations are relatively 
short-term projects. 

RQ3: Stakeholder opinion 

In both the food and metals extractive 
comparisons, significant differences were 
detected for investors, insurance companies, 
banks, credit rating agencies and green 
pressure groups. These differences are likely 
to be a function of (i) differing public 
perceptions about these industries, (ii) 
whether the company is publicly listed 
(which increases public scrutiny), and (iii) 
the extent of its need for borrowing.  

The metal and food industries were 
largely in agreement regarding the 
assessment of stakeholder influence. The 
mean influence scores and rankings of the 
indicators showed only marginal variations. 
Correspondence with the whole sample was 
similarly quite high. However, the extractive 
industry managers’ assessments of 
stakeholder influence differed from the other 
sectors, with higher influence scores 
reported for all indicators. The findings for 
stakeholder opinion are set out in Appendix 
4 Table 3.  

Similarities and differences between the 
three industry sectors are noted below: 
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1. Investors were highly influential for the 
extractive industries but less so for food and 
metals industries. In the capital intensive 
extractive industries, many projects and 
firms are likely to rely heavily on funding 
from shareholders and creditors. 
Additionally the number of proprietary 
companies was much lower in the extractive 
sector (38%) as compared to food (64%) and 
metals (72%). It is not surprising that the 
extractive sector, with a high proportion of 
publicly listed firms, would report the 
influence of investors to be high.  

2. For employees, customers, competitors and 
suppliers, the mean influence scores were 
fairly similar for all industry sectors. 
Possibly managers from the three industries 
have a high level of agreement about these 
stakeholders. However, food and metals 
sector managers reported employees and 
customers to be of higher influence than 
investors, whereas they were less influential 
than investors, insurance companies and 
creditors for extractive industry managers. 
This suggests that differences in the rank 
order for the extractive industries stems from 
the highly capital intensive nature of the 
extractive industries and consequent high 
importance of relevant stakeholders, rather 
than to lack of concern for or importance of 
employees.  

The managers in all three sectors were in 
agreement in viewing green pressure groups 
as low in influence. During the pilot testing 
several managers indicated a strong dislike 
of green pressure groups. It seems that this is 
a sensitive issue and it is possible that many 
managers are unwilling to accord a high 
influence to this group. Although significant 
differences were detected in food/extractive 
and metal/extractive comparisons of mean 
scores, managers of all three industries were 
consistent in according credit rating agencies 
very low influence.  

Banks and other creditors and insurance 
companies were reported to be highly 
influential by the extractive sector and 
moderately high influence by the other two 
sectors.  

An overview of the 3 industry sectors 

In this section the data on each of the social 
controls is drawn together to provide an 
overview of each industry sector. The survey 
responses indicate that the extractive 
industries are the sector most influenced by 
the social controls. Extractive industry mean 
scores were (on average) at least one point 
higher than those of the metal and food 
industries. The metal industries emerged as 
the sector consistently least influenced by all 
the social controls. For each of the three 
industry groups, data on each social control 
measure is summarised and discussed below. 

Extractive sector 

The extractive sector is characterised by its 
high level of responsiveness to all ESCs. A 
likely explanation for extractive sector 
responsiveness is that mining is highly 
capital intensive, with large investments 
required for acquisition of sites and also for 
plant and equipment. This makes capital 
investment a very important issue for 
extractive industry firms. Also the extractive 
sector has been subjected to a high level of 
public scrutiny in recent years. This has 
made environmental performance a crucial 
issue for this industry. 

For mandatory disclosure the extractive 
sector reported an influence score which was 
low relative to the other ESCs. Even so the 
influence level was high compared to the 
other two sectors. Extractive sector 
managers showed a much higher awareness 
of disclosure requirements than the other 
sectors probably due to more stringent 
disclosure requirements for this sector. For 
the regulation indicators site restoration and 
remediation, licences and permits and 
environmental fines and penalties were the 
most influential indicators. Of some concern 
is the finding that despite the bad publicity 
about tailings dam collapses in recent years, 
hazardous waste treatment and disposal 
emerged as only fourth in influence. The 
extractive industry managers’ assessments of 
stakeholder influence differed from the other 
sectors, with higher influence scores 
reported for all indicators. Interestingly, only 
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the extractive industry managers indicated 
that investors, insurers and creditors were 
more influential than employees and 
customers. One possible reason for this is the 
extractive industry’s large export market. 
Customers in other countries are less likely 
to be concerned about environmental 
performance in Australia than Australian 
customers.  

As the majority of extractive sector 
respondents were from publicly listed firms 
this may account for the higher influence of 
investors in the extractive sector. The 
extractive industry is subjected to a high 
level of public attention in regard to its 
environmental impacts, so it is not surprising 
that its managers displayed a higher than 
average level of responsiveness to 
stakeholders. However, given the capacity of 
green pressure groups and credit-rating 
agencies to damage a firm’s reputation it is 
surprising that these groups were reported to 
have relatively little influence. 

Food sector 

The food sector does not generally attract a 
high level of public attention in regard to its 
environmental performance. However, many 
food sector firms use highly polluting 
chemicals and must report to the National 
Pollutant Inventory, so the food sector 
cannot be considered as environmentally 
benign. Regulatory indicators of most 
influence were fines and penalties, followed 
by licences and permits. It appears that the 
food industry responds more to sticks than to 
carrots. The regulation indicators showed 
that despite the large number of food sector 
firms which use highly toxic chemicals, site 
restoration was the least influential 
regulatory indicator. The food sector 
managers reported employees and customers 
to be most influential stakeholders. This may 
be influenced by the large number of 
proprietary companies in the food sector, 
who are generally more insulated from stock 
market forces. Credit rating agencies and 
green pressure groups were again reported 
by managers as having the least influence on 
capital investment.  

Metals sector 

The metals sector is characterised by low 
influence scores relative to the other sectors 
studied. The regulation indicators showed 
‘hazardous waste treatment and disposal’ to 
be of greatest concern to the metal sector. 
However, ‘future increases in compliance 
costs’ was also high in influence. This is 
somewhat surprising given the low influence 
of all the regulatory indicators. ‘Charges for 
emissions to air/water’ was reported to be 
the least influential indicator. The 
stakeholder opinion indicators showed 
‘customers’ and ‘employees’ as the most 
influential groups. The lower influence of 
investors may possibly be due to the larger 
number of proprietary companies in the 
metal sector than the other two sectors. 
Green pressure groups and credit rating 
agencies again were reported as the least 
influential. However, this is not surprising as 
the metal sector supplies predominantly to 
other manufacturers and seems to escape 
much of the public scrutiny which is directed 
to the extractive sector. Mandatory 
disclosure influence was much lower than in 
the extractive sector. However, the much 
higher influence score for managers who 
were aware of disclosure requirements 
suggests the need for more stringent 
requirements and education of managers 
about these requirements. This is especially 
the case because the metal industry can be 
considered as highly polluting.3 The low 
influence of the social controls on its capital 
investment decision-making is therefore of 
great concern. 

Conclusion 

The evidence suggests that industry sector 
moderates the manner in which capital 
investment decision-making is influenced by 
mandatory disclosure, regulation and 
stakeholder opinion. The three industries 
were found to be internally very consistent 
in their levels of sensitivity to indicators of 

                                                 
3 According to the US EPA’s Toxic Release Inventory 

Report (1995) the primary metals sector was second after 
the chemical industry in overall toxic releases (Kertes, 
1997). 
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all ESCs. Statistically significant differences 
between the sectors were also shown. 
Extractive sector managers were on average 
much more influenced by environmental 
regulation, mandatory disclosure and 
stakeholder opinion than food sector 
managers, with metals industry managers 
reporting the lowest levels of influence 
across all indicators. The sensitivity of the 
extractive sector and the level of public 
scrutiny may be further accentuated by the 
high proportion of public companies in the 
extractive sector, relative to the other two 
sectors (extractive 62%, food 36%, metals 
28%). Additional environmental disclosure 
requirements for the extractive industries 
may also be a contributory factor. 

This study has opened up new areas, which 
offer the possibility of substantial 
contributions to environmental research. The 
findings of this study indicate that some 
ESCs have low levels of influence in 
encouraging investment in less polluting 
plant and production processes. A necessary 
first step in increasing effectiveness of these 
ESCs is enhanced awareness of the 
moderating effect of industry differences. In-
depth information on the likely response to 
changes in these ESCs could be provided by 
case studies of capital investment decisions 
made by firms in various heavily polluting 
industry sectors.  
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Appendix 1: Population Demographics:  
1. Company Statistics: 

a) Business structure:  
Publicly listed company 64%;  
Proprietary companies 32%;   
“other” (mainly co-operatives) 4% 
 

b) Range of Capital investment Decisions  
Smallest Decision: Range: $1 to 
$20,000,000.  
The most commonly cited amount was 
$1000 (24%).  
Largest Decision: Range: $10,000 to 
$550,000,00 
There was a fairly even distribution of 
amount between the bottom and top of this 
range.  
 
c) Number of Employees: Range: 2 to 
1,000,000  
 
d) Annual Sales: Range: $50,000 to 
40,000,000,000 Mean: $462,000,000.  
Note: The annual sales figure appears to be a 
sensitive issue for some companies and 20 
respondents declined to answer this question.  
 
2. Manager Statistics: 

a) Years of Experience: Ranged 1 – 45 
years Mean 14 years 
b) Accounting Affiliation:  
CPA Australia 67%; Institute of Chartered 
Accountants 15%; National Institute of 
Chartered Accountants 11%; Other 
Accounting Associations 7%  
c) Only person involved in making capital 

investment decisions?  
    Yes 4.7%  No 95.3% 

Appendix 2: Choice of Scale Length for 

Survey Questions  
The length of the response scale was based 
on the work of Scherpenzeel and Saris 
(1997), and Alwin (1997). Scherpenzeel and 
Saris’s research (p.367) found that “a 
number scale ranging from 0 to 10 has a 
much higher validity and reliability than a 
number production scale ranging from 0 to 
100”. Alwin (p.322) made a similar 
assessment: 
 
“Cognitive theorists would suggest that there 
may be some practical upper limit on the number 
of response categories people can handle. 
Certainly given the potential cognitive 
difficulties that most people have in making 
discriminations along a scale with numerous 
categories, it seems plausible to argue that the 
quality of measurement will improve up to some 
point, say 7 categories, but beyond that 
information will actually be lost because the 
scale points tend to mean less.” 

 
Relying on this advice, a seven-point scale 
was initially chosen for all response scales in 
the study. However, this was modified after 
the pilot studies were conducted (see section 
3.4.4 for more detail on this point) to include 
a ‘not applicable’ (N/A) category. In the case 
of the mandatory disclosure and 
subsidisation indicators the N/A category 
was replaced by ‘skip’ instructions. 
However, for the purposes of statistical 
analysis, N/A and skipped responses were 
both counted as zero.   
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Appendix 3: Significance of Industry Differences  

Note: All indicators were significant for industry difference at .01 or .05. No 
significant differences were found between food and metals industries.  
Mandatory Disclosure 

Indicator 

          ANOVA  

Metals/Extractive Food/Extractive  

    F   Sig.   F   Sig.  

Directors’ Report 11.229  .001** 10.302    .002**  

Financial statements  
 

8.763 .004** 7.526 .007**  

National Pollutant Inventory  
 

6.456 .012* 5.650    .019*  

Expected increase in financial 
disclosure requirements 

7.915 .006** 12.448 .001**  

Score for Index - Mandatory 

Disclosure  

12.919 .000** 14.503 .000**  

Stakeholder Opinion 

Indicator 

          ANOVA 

Metals/Extractive Food/Extractive 

    F   Sig.   F   Sig. 

Investors 
 

7.074 .009** 13.129 
 

.000** 

Insurance companies  
 

4.861 .029* 13.110 .000** 

Banks/creditors 
 

21.114 .000** 33.559 .000** 

Credit rating agencies 

 
15.084 .000** 21.255 .000** 

Green pressure groups 
 

6.003 .016* 14.018 .000** 

Score for Index - Stakeholder 

Opinion 

8.001 .006** 15.803 .000** 

Environmental Regulation 

Indicator 

          ANOVA 

Metals/Extractive Food/Extractive 

    F   Sig.   F   Sig. 

Charges for emissions to air/water 
 

1.041 .310 12.263 .001** 
 Hazardous waste treatment or disposal 2.679 .104 6.073    .015* 

Expectation of future increases in 
compliance costs 

.358 .551 4.229 .042* 

External property damage 
  

2.013 .159 9.703 .002** 

Internal property damage 
 

.070 .791 4.539    .039* 

Natural resource damage 
 

3.978 .048* 12.510 .001** 

Site restoration/remediation 
 

23.523 .000** 26.441 .000** 

Environmental fines/penalties 
 

2.131 .147 12.621 .001** 

Licences/permits 
 

5.343 .023* 15.120 .000** 

Score for Index – Regulation  4.568 .035 14.211 .000** 

** Significant at .01 * Significant at .05 
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Appendix 4: Manager Perception of Influence of Indicators  

* All indicators are ranked in order from highest influence to lowest influence  
 

Table 1: Mandatory Disclosure Mean 1 – mean of all responses 
 
Rank order of 
importance* 

Metal  
Mean 1 
 

 
Rank order of 
importance* 

Food 
Mean 1 

 

 
Rank order of 
importance* 

Extractive 

Mean 1 
 

 
Directors’ 
Report 

 
1.3571236 

 
 

 
Directors’ 
Report 

 
1.3710236 

 

 
Directors’ 
Report 

  
2.6000236 

 

 
Financial 
Statements  
 

 
1.2143236 

 
 

 
Financial 
Statements  
 

 
1.2903236 

 

Financial 
Statements  
 

  
 2.3273236 

  

National 
Pollutant 
Inventory  
 

 
0.6071236 

 

National 
Pollutant 
Inventory  
 

 
0.6613236 

 

Expected 
increase in 
disclosure 
requirements 

 
 1.5091236 

 

Expected 
increase in 
disclosure 
requirements 
 

 
0.5893236 

 
 

Expected 
increase in 
disclosure 
requirements 
 

 
0.4516236 

 

 
National 
Pollutant 
Inventory  
 

  
1.3636236 

 

 
Table 2: Mandatory Disclosure  
Mean 2 – mean score of managers who indicated they were familiar with the disclosure 

requirement 
 
Rank order of 
importance* 

Metal 
Mean 2 
 

 
Rank order of 
importance* 

Food 
Mean 2 
(S.D) 

 
Rank order of 
importance* 

Extractive 
Mean 2 
(S.D.) 

 
Financial 
Statements  
 

 
3.777818 

 

 
Financial 
Statements  
 

 
4.050020 

 

Expected 
increase in 
disclosure 
requirements 
 

 
3.608723 

 

National 
Pollutant 
Inventory  
 

 
3.400010 

 

 
Directors’ 
Report 

 
3.782623 

 

 
Directors’ 
Report 

 
3.177845 

 

 
Directors’ 
Report 

 
3.3462 26 

(1.3548) 

National 
Pollutant 
Inventory  
 

 

3.153813 

 

 
Financial 
Statements  
 

 
3.023343 

 

Expected 
increase in 
disclosure 
requirements 
 

 
3.300010 

 

Expected 
increase in 
disclosure 
requirements 
 

 
3.11119 

 

 
National 
Pollutant 
Inventory  
 

 
2.586229 

 

 
#
Number of respondents (N) is given as a superscript number beside each mean 
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Table 3: Stakeholder Opinion Indicators 
 

Rank order of 
importance* 

Metal 
Mean 

 
Rank order of 
importance* 

Food 
Mean 

 

 
Rank order of 
importance* 

Extractive 
Mean  

Customers 4.429 Customers 4.339 Investors 5.073 
Employees 
 

4.358 Employees 
 

4.500 Insurance companies  
 

4.709 
 Investors 

 
   3.625 

 
Investors 
 

3.967 
 

Banks/creditors 
 

4.854 

Insurance 
companies  
 

3.4107 
 

Insurance 
companies  
 

3.934 
 

Customers 
 

4.527 
 

Competitors 3.286 Banks/creditors 
 

3.355 
 

Employees 
 

4.909 
 Banks/creditors 

 
3.071 Suppliers 3.435 Competitors 

 
4.018 

 Suppliers 
 

2.911 
 

Competitors 
 

3.435 
 

Credit rating agencies 
 

3.782 

Green pressure 
groups 

2.179 Green pressure 
groups 

2.612 Green pressure groups 
 

3.509 

Credit rating 
agencies 
 

2.143 Credit rating 
agencies 
 

2.492 
 

Suppliers 
 

3.454 

Total Mean for Index 3.7334 (S.D.1.4768)        Cronbach Alpha     .8964   
 
 

Table 4: Environmental Regulation Indicators    
Metals    R 

a 

n 

k 

Food   R 

a 

n 

k 

Extractive   R 

a 

n 

k 

 

 

Rank order of 

importance* 

 

Mean 

 

Rank order of 

importance* 

 

 

Mean 

 

Rank order of 

importance* 

 

Mean 

 

Hazardous waste  
treatment or 
disposal 

3.643 
 
 

1 Environmental 
fines/penalties 
 

4.2258 
 

1 Site restoration/ 
remediation 
 

5.1455 
 

1 

Expectation of 
future increases in 
compliance costs 

3.393 
 

2 Licences/permits 
 

4.1290 
 

2 Licences/permits 
 

5.0182 
 

2  

Licences/permits 
 

3.571 3 Internal property 
damage 
 

3.9194 
 

3 Environmental 
fines/penalties 
 

4.8364 
 

3  

Environmental 
fines/penalties 
 

3.411 4 Expectation of 
future increases in 
compliance costs 

3.9355 
 

4 Hazardous waste 
treatment or 
disposal 

4.6364 
 

4  

Site restoration/ 
remediation 
 

3.125 4 Hazardous waste 
treatment or 
disposal 

3.9355 
 

5 Natural resource 
damage 
 

4.6545 
 

5  

Natural resource 
damage 
 

3.250 6 Natural resource 
damage 
 

3.8387 
 

6 Charges for 
emissions to 
air/water 

4.3556 
 

6  

Internal property 
damage 
 

3.214 7 Charges for 
emissions to 
air/water 
 

3.8852 
 

6 External property 
damage 
  

4.3091 
 

7  

External property 
damage 
  

3.071 
 

8 External property 
damage 
  

3.7419 
 

8 Expectation of 
future increases in 
compliance costs 

4.1636 
 
 

8  

Charges for 
emissions to 
air/water 
 

2.804 
(2.3310) 

 
 

9 Site restoration/ 
remediation 
 

3.1774 
(2.6085) 

9 Internal property 
damage 
 

4.0182 
 

9  

 Total Mean for Index 3.8433 (SD1.9352)    
Cronbach Alpha = .9454 
 

 


