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Editorial 

Water: the gold and oil of our futures. People predict wars will be about 
control of water and its distribution. At present we waste it through poorly 
designed and maintained infrastructure, rich nations put it in plastic bottles 
and those with effective demand consume it without a care for 
environmental impact. Potable water and sanitary facilities are already 
thought to be unavailable to over one billion people. Quality water is 
necessary for life to exist and continue and agriculture to produce food for 
survival. Water also poses a danger and not just from the diarrhoea, 
schistosomiasis, or trachoma, or infestation with ascaris, guinea worm, or 
hookworm associated with poor drinking water and inadequate sanitation. 
Stored water is also a physical danger to downstream communities and 
normal business activities as the recent floods in Queensland, Australia 
demonstrated. Such danger is largely unrecognised and unregulated in the 
mass of farm dams that capture water for use and it is this issue which is 
broached in the first feature article by Dr Joanne Tingey-Holyoak, Dr 
John Pisaniello and Dr Martina Linnenluecke entitled ‘Resilience policy 
for flood risk transferred from private to public dams: insurance and 
accounting issues’. They develop a new notion termed ‘resilience policy’ 
and a set of guidelines as how best to share the costs of mitigating risks 
from cumulative private dam failures at a time when global warming 
increases the likelihood of such an occurrence potentially leading to local 
disaster.     

Hui Situ and Professor Carol Tilt, in the second feature article entitled 
‘Chinese government as a determinant of corporate environmental 
reporting: a study of large Chinese listed companies’, refer to water 
discharge information as a small part of necessary reporting by responsible 
companies. Using conventional content analysis of data in annual reports 
the authors tease out the role of government in environmental reporting by 
the 20 largest companies in China for the five year period 2005-9. Cutting 
through the statistical results the authors find disclosures growing but 
lagging the levels achieved in developed countries, bad news largely 
absent, and disclosures increasing in line with size, profitability and 
environmental sensitivity of the companies. No surprises there. But as the 
title suggests the potential key difference in China is the dominant role of 
central government ownership in encouraging corporate environmental 
reporting, and the suggestion is made that legitimacy rather than 
accountability provides the underlying rationale for such practice - a 
worrying tension between central control and legitimacy seeking 
behaviour revealed by the research. Is the Wellsian Big Brother watching 
you without responsibility, or is this the sign of a single central 
government looking for paternalistic legitimacy?  
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The feature articles are followed by the Environment Extra! and Calls for 
Papers. There is a special mention in Environment Extra! of Professor 
Carol Tilt, co-author of the very last feature article in the journal for 2012. 
Carol received the A-CSEAR Award for services to general and social and 
environmental accounting and is now inducted into the Hall of Fame – a 
most deserving Award. Well done Carol.  

However you celebrate the festive season our sincere thanks go to authors, 
reviewers and professional staff for their support in 2012, and of course to 
CPA Australia. 
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Accountability, Centre for Accounting, Governance and Sustainability, 
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The intellectual property of each paper remains vested in the authors as 
listed on the paper and the journal recognises the authors’ moral rights.  

Disclaimer 

This journal presents the opinions and comments of the author(s) and not 
necessarily those of the publisher. The University of South Australia, 
Centre for Accounting, Governance and Sustainability and the Asia Pacific 
Centre for Environmental Accountability expressly disclaim all liability for 
any loss or damage arising from reliance upon any information contained 
in this journal.  

Editorial objectives 

The objectives of the journal are, first, to explore the development of ideas 
about environmental and social accounting, reporting, accountability and 
assurance. Submission of research based on all methodologies and 
methods, e.g. qualitative, quantitative, mixed methods, inductive, 
deductive, abductive, inter-, multi-, and trans-disciplinary, are welcome. 
 
The second objective is to promote environmental, social and sustainability 
accounting, accountability, reporting assurance and taxation research to 
members of APCEA, professional practitioners and accountancy and 
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• research must be well designed and executed; and 
• presentation must be well written and in conformance with the 
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Abstract 

Despite issues with inadequate private water storage and risk management in 
catchments above large public dams, no comprehensive resilience policy 
framework has been developed to integrate the actions of both public and private 
actors. The research seeks to investigate what elements of resilience policy should 
be adopted for the management of private and public catchment dams to prevent 
potential cumulative flood risks to communities under conditions of more frequent 
and/or severe extreme weather events due to climate change. This investigation is 
undertaken through a review of prior research and a case study of the Wivenhoe 
Dam catchment in Queensland, Australia. Results find that while recent flooding 
focused attention on the role of the large public Wivenhoe Dam in preventing the 
flood impact on Brisbane, less attention of was paid to smaller private dams 
upstream in the catchment and the cumulative failure risk to Wivenhoe and other 
large public dams. The paper presents a preliminary development of generalisable 
guidelines for robust and rapid resilience policy. Such policy would facilitate a 
range of approaches/options to cost sharing amongst stakeholders including 
insurance and technological tools to mitigate the risks posed by cumulative private 
dam failures in catchments of large public dams.  

Keywords 

Resilience policy; private dam failure; insurance; flood risk transfer; 
Wivenhoe dam   
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1. Introduction  

One of the expected consequences of human-induced climate change and 
global warming is an increase in the frequency and/or intensity of extreme 
weather events, including instances of heavy rainfall, cyclones, and 
flooding (Emanuel 1987; 2005). Extreme weather events often occur 
unexpectedly or with little prior warning and – depending on their 
magnitude, duration and occurrence relative to the location of population 
centres – can become major disasters and pose a significant challenge to 
an effective response. Recent weather extremes such as the extensive 
flooding in Queensland, Australia in 2011 have focused attention on the 
human and economic costs of such weather-related disasters and on the 
challenge for affected communities to be resilient to the risks. More than 
78% of Queensland was declared a disaster zone, and over 2.5 million 
people were affected (Queensland Floods Commission of Inquiry 2011). 
The flooding also called into question the flood mitigation effects of 
existing infrastructures, in particular the large Wivenhoe Dam which was 
built for water supply and flood mitigation purposes for Queensland’s 
major population centre, Brisbane, and surrounding areas.   

Resilience to risk, such as that posed by extensive flooding, has been 
defined as the ability of a system to resist, avoid and recover from shock 
(Folke et al. 2002; Haimes 2009). In this sense, resilience is the 
counterpoint of vulnerability, which refers to the inherent state of a given 
system (e.g. infrastructure, social, ecological, organisational) that is 
exposed to the possibility of adverse effects. However, the nature of the 
aforementioned systems and their inherent vulnerability give rise to many 
different types of resilience: for engineers, resilience measures the 
infrastructure’s ability to withstand impact and absorb and release energy 
(McAslan 2009); for sociologists, resilience refers to the capacity of 
communities to cope with stress and change (Norris et al. 2009); for 
ecologists, the term measures the ability of ecosystems to absorb change 
and continue to function (Klein et al. 2004); and for organisational 
theorists, resilience of a business describes the capacity to use disruptive 
events to continue and grow a business (Parsons 2010).  

In relation to building resilience against flood risk, however, there 
currently exists a lack of insight into how the resilience of larger public 
dams can be strengthened and thus resulting impacts can be avoided. We 
therefore suggest that development of guidelines for resilience policy is 
required. For the policy context, a single definition of resilience is neither 
required nor essential, as the concept must be considered from many 
different viewpoints to develop adequate policy (McAslan 2009; Prosser 
& Peters 2010). After the occurrence of the Brisbane flood, there was 
much discussion about the role of the Wivenhoe Dam infrastructure in 
preventing the flood risk to Brisbane, with calculations by engineers 
suggesting that most of the flooding that damaged tens of thousands of 
homes would not have occurred if extra capacity for flood storage had 
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been available (QLD Floods Commission 2012). However, these 
discussions do not take issues upstream of public dams into consideration, 
in particular the potentially serious problems associated with water storage 
in smaller, non-referable1, private dams (often farm dams) in the 
catchment area of the public dam, and the increasing risk from multiple 
non-referable private dams failing in extreme weather events (Pisaniello et 
al. 2012). The key issue here is that the private and public dams are 
interconnected by infrastructure to prevent flood disasters, but are 
operated, managed and overseen by actors that are institutionally 
fragmented and pursue individual management goals because of sub-
optimal local decision making rather than global optimal decisions for 
flood risks to communities in any catchment (De Bruijne & Van Eeten 
2007). Changing climate conditions and forecasts of increases in extreme 
weather events mean that these risks will only increase (Winn et al. 2011). 

If a series of private dams throughout a catchment are managed 
inadequately then they can fail in a cascade manner where volumes of 
water from one dam unexpectedly are released into another, leading to 
multiple failures. Examples of the actual seriousness of cumulative dam 
failures because of a lack of effective resilience policy include: in China 
the Shimantan and Banquia dams failed in 1975 because of the cumulative 
failure of 60 smaller upstream dams, resulting in the deaths of 230,000 
people (Yi Si & Dai Qing 1998); in the United States, the 5m Evans and 
Lockwood dams, which held only 89ML and 39ML of water respectively, 
both collapsed in a cascade manner in 1989, devastating communities and 
killing 2 people (Graham 1999);  and, in Quang Binh Province, Vietnam 
in 2010, 85,000 homes and businesses were flooded and at least 16 people 
died after water rose more than one metre over a large public dam 
following heavy flooding in the catchment which contained many small 
dams (Thanh Nien News 2010).  

In Australia, there are in excess of 735,000 private farm dams, many of 
which are in catchment areas of large public dams (Baillie 2008). The 
Wivenhoe dam in Queensland is an example of a public dam with many 
private dams upstream of it (McJannet et al. 2008, p.10). Investigations 
into the cause of the 2011 floods in Queensland concentrated on the flood 
mitigation capability and management of Wivenhoe public dam 
(Queensland Floods Commission of Inquiry 2011), Yet, there has been 
little research on the role of private dams upstream of public dams and the 
potential impact on public dams in mitigating the floods adequately and, in 
turn, the devastation downstream (van den Honert & McAneney 2011). 
Past research in other Australian catchments has found that individual 
spillway outlets can become inadequate because of poor design, lack of 
maintenance and/or spillway blocking practices (Pisaniello et al. 2011a; 
                                                           
1 Referable dams are identified as (a) over 10m in height with a storage capacity of more than 
1500ML; or (b) more than 10m in height with a storage capacity of more than 750ML and a 
catchment area that is more than 3 times its maximum surface area at full supply level. (Water 
Supply (Safety and Reliability) Act (2008), Section 341(1)). 
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2012); they also increase the likelihood of collective dam failure by 
overtopping even during small floods, thereby putting large, end-of-line 
public storages at risk of excess flooding and failure and downstream 
communities at serious risk (Pisaniello 2009).  

Despite the urgency of the problem of inadequate private/on-farm water 
storage risk management in catchments above large public dams, 
significant deficiencies in resilience policy remain (Pisaniello 2009; 
Pisaniello et al. 2011a; 2012). This paper raises the need to recognise the 
actual and potential risk’s associated with cumulative private dam failure 
as a significant contributor to Wivenhoe dam’s inability to mitigate floods 
adequately in 2011 simply because of the large number of private dams 
contained within its catchment. The paper demonstrates that even if such a 
cumulative failure phenomenon was not at play in 2011, the potential for it 
to come into play under future, more extreme rainfall events is 
considerable, in which case a more disastrous public dam collapse can 
result. Hence the urgent need for furtherer investigation of the roles of 
public dams in mitigating flood risk and to develop preliminary guidelines 
for resilience policy. 

Resilience policy, in the context of this paper, is policy that recognises 
current and future risk of catastrophic damage to communities, and works 
to manage and reduce those risks (Prosser & Peters 2010). Further 
understanding is required of the (1) scope of current resilience policy 
covering dam failure flood risks in catchments with institutionally 
fragmented actors, (2) stakeholder water storage risk perceptions of a test 
catchment in Australia which has recently experienced dam-failure related 
disaster, and (3) the most appropriate elements of resilience policy 
designed to mitigate risk and to prevent cumulative cascading flood 
impacts, particularly given the increased risk of weather extremes due to 
climate change. The paper proceeds as follows: Section 2 establishes the 
cumulative risk problem and describes it in the context of the Wivenhoe 
Dam catchment. Section 3 provides a review of the applicable water risk 
management frameworks in Australia, followed by presentation of 
elements of optimal resilience policy (Section 4). Discussion of the test 
catchment case study in Section 5 displays results of the study, including 
relevant analysis of the catchment in addition to the results of the 
Queensland Flood Inquiry. Section 6 presents preliminary resilience policy 
guidelines for preventing cumulative cascading flood impacts. Finally, 
Section 7 provides discussion and conclusion with presentation of 
implications of the study and areas for future research.  
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2. The ‘cumulative’ risk transferred from private to public 
catchment dams 

In catchments of large public dams, such as the Wivenhoe Dam in 
Queensland, the existence of large populations of small private dams 
creates two types of risk which are inter-related: (1) stand-alone, and (2) 
cumulative risk to communities. Many private dams contain stand-alone 
risk (Type 1) because of improper design, in particular, flood capability 
design, general lack of review and maintenance, and other inadequate on-
farm practices. For instance, landholders hire contractors to construct 
dams but these contractors are not typically trained or skilled in the design 
of dams (Pisaniello 1997; Pisaniello & McKay 2005; 2007). Private 
owners tend to neglect maintaining dams because of a sense of 
complacency (Webster & Wark 1987; Pisaniello & McKay 2005; 2007) 
whilst the typical probabilities required for design floods are beyond the 
average farmer’s comprehension (Pisaniello & McKay 2005). The result is 
that downstream communities are placed at risk. During periods of 
drought, water allocation policies/restrictions tempt farmers to block 
spillways in order to increase potentially non-entitled water captured in 
dams (McMurray 2004; Pisaniello & McKay 2005; 2007). The outcome is 
that already under-designed and un-maintained spillways become more 
inadequate and unsafe and downstream communities are subjected to even 
greater risk.  

Essentially the stand-alone risk described above is transferred to the 
‘cumulative’ risk category (Type 2) leading to risks to resilience of 
communities downstream of cumulative flood failure of small dams in 
catchments. As individual spillway outlets become inadequate because of 
under-designing, lack of maintenance and spillway blocking practices they 
also increase the likelihood of dams failing collectively by overtopping 
during even small floods, thereby putting large, end-of-line public storages 
at risk of failure (Pisaniello 2009). Global warming adds to the problem by 
causing extreme flood events to become more likely (UN IPCC 2007) with 
potentially catastrophic downstream consequences. If small dams are 
located upstream with potential to cause cumulative failure of larger dams 
then ‘the combined effect of multiple dam failures should be the basis of 
the hazard category of the upper dams’ (ANCOLD 2000a, p.10). 
Cumulative flood risks were of concern in a flood study of the Kangaroo 
Creek Dam, one of South Australia’s largest and highly hazardous public 
dams (LDC & SMEC 1995), where it was found the peak inflow to 
Kangaroo Creek Dam would increase fourfold if all small dams in the 
catchment failed in a 1-in-200 years extreme flood event (Kazarovski 
1996). The small dams’ cumulative failure was a reasonable assumption 
given that Pisaniello and McKay (2005; 2007) found most small dams 
cannot pass a 1-in-200 years design flood. This exacerbated flow to 
Kangaroo Creek dam would exceed its spillway capability, which should 
otherwise be able to pass a 1-in-10,000 years to Probable Maximum Flood 
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(PMF) event, putting the resilience of downstream communities at 
unacceptable risk (Kazarovski 1996) and demonstrating the need for 
resilience policy for catchment dams in cascade/cumulative scenarios 
(LDC & SMEC 1995). 

It is therefore important to realise that while extreme events (larger than in 
the 2011 Queensland floods) which can lead to the collapse of large public 
dams (e.g. 1-in-10,000 years to PMF events) are rare events they are 
plausible. For example, a 6 hour storm at Dapto in NSW in 1984 was 
recorded as being a near Probable Maximum Precipitation (PMP) event 
when compared against estimated values using Bureau of Meteorology 
(1994). Also, Nathan et al. (1994) compared PMF estimates derived using 
current best practice PMPs for 56 varying-sized catchments in South 
Eastern Australia with observed maximum floods from the same region 
and around the world. The comparison is illustrated in Figure 1 and shows 
that extremely rare floods approaching PMF magnitude (as estimated 
using current best practice) have occurred and are therefore realistic. The 
cumulative failure of private dams in catchments of large public dams can 
serve only to bring about PMPs/PMFs more frequently and/or intensify the 
magnitude of a PMP event so that the PMF flow is greater than that 
estimated for the design of the public dam’s spillway. This is clearly 
demonstrated by the Kangaroo Creek study and can ultimately lead to 
collapse of a public dam due to overtopping with disastrous consequences 
as illustrated by the examples provided above. 

 

 
Figure 1: Comparison of observed flood peaks with PMF peak values 

(log linear transformed variable values) estimated for a 
range of Australian catchments (Source: Nathan et al. 1994) 
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This paper therefore examines how to design a comprehensive resilience 
policy that can help mitigate the risks to communities transferred from 
private to public dams in catchments. The research seeks to do this by 
answering the following research question:  

What range of elements of resilience policy can be adopted for the 
management of private and public catchment dams to prevent 
future cumulative flood threats to communities under conditions of 
increasing risk and more frequent and/or severe extreme weather 
events?  

It is argued that the expected increase in frequency and/or intensity of 
weather extremes and related disasters will make it indispensable to 
formulate and implement resilience policy for dam operators, and requires 
urgent attention in national- and state-level institutional arrangements and 
also insurers’ strategies. This suggests that there is a real need for 
comprehensive and coordinated resilience policy across private and public 
actors to increase the resilience of communities to dam failure flood risk in 
a changing climate.  

The methods used to address the research question include a literature 
review and case study. Firstly, the Australian, and Queensland context of 
private dam management resilience policy setting for private to public 
transference of flood risk will be reviewed. Approaches to and associated 
elements of private dam management resilience policy in this context will 
then be considered based on international reviews by Pisaniello & McKay 
(2007) and Pisaniello et al. (2012). The reviews will be followed by a 
desk-top based case-study of the Wivenhoe catchment in Queensland 
where many private dams suffered flood impacts and uncertainty 
associated with inadequacy of a major public dam. The case study method, 
which will include a content analysis of the full Queensland Floods 
Inquiry reporting enables exploration of contemporary phenomena and is 
useful for issues such as climate and risk problems that require many 
different viewpoints brought together (Yin 2008; Ettlinger 2009). The 
following section will provide background of private dam management 
resilience policy in Australia.  

3. Management of water risk in Australia 

Management of water risk in Australia is a significant issue, not only 
because of the high variability in rainfall (Lake & Bond 2006) which is set 
to increase (UNIPCC 2007), but because of the need of stakeholders at all 
levels to action a response to the critical agenda of climate change and 
water risk (Linnenluecke et al. 2011, 2012). In Australia, the number of 
flood disasters is on the rise with floods estimated to be the most costly of 
all natural disasters causing large financial damage to infrastructure, 
property, individuals, communities, ecosystems, land and crops, and 
farming operations. In Queensland in 1998 and 1999 the summer floods 
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adversely affected 83,500 people and cost AU$990 million, only AU$184 
million of which was covered by insurance (Geoscience Australia 2010). 
The recent 2011 summer floods in Queensland realised 56,200 claims to 
insurers, with an insured cost of $2.55 billion (van den Honert & 
McAneney 2011; Herald Sun 2011). 

Unsafe water storage caused by inadequate on-farm water storage risk 
management is part of the broader water management problem because 
many private dams have inadequate flood capabilities and are either 
inadequately designed (for example, spillways too small) or inadequately 
risk managed (for example, spillways artificially or naturally blocked) 
(Pisaniello & McKay 2003; Pisaniello et al. 2011a, 2012). The cumulative 
failure of these dams during medium to large storm events can lead to 
higher than expected flows into large public dams with two key potential 
consequences. First, the actual design flood capability of a public dam 
and, hence, resilience possible when faced with unexpected catastrophic 
public dam failure for downstream communities, is much less than 
expected. Second, the flood mitigation capability of a public dam is 
compromised, leading to excessive flood damage to downstream 
communities.  

Climate change is posing further risk to water systems already under 
considerable stress (Linnenluecke & Griffiths 2012). Climate change 
increases the likelihood of extreme rain patterns in Australia, leading to 
the risk of flash floods, which are likely to increase in frequency in middle 
and high latitudes (UNIPCC 2007): hence water risk not managed 
adequately within effective and well-implemented policy will result in 
dams unable to handle extreme flood events and more frequent failures. 
Water management in times of flood, further exacerbated by climate 
change, involves considerable uncertainty and risk to which many 
communities are not resilient. Furthermore, farmers storing more than 
their entitlement via spillway blocking tactics create an unsafe dam 
structure, which can generate devastating consequences at individual and 
cumulative levels (Pisaniello 2010; Pisaniello et al. 2011b, 2012). The 
following sections review the private dam management policy setting in 
Australia and then more specifically, in Queensland.  

3.1  Private dam management policy setting - Australia 

Despite the risk and uncertainty posed by cumulative dam failures, there 
are deficiencies in the way these are regulated throughout the whole of 
Australia. Federally, at the level of the Australian Government, there is 
little involvement in mitigating or increasing resilience to the risk and 
uncertainty of water storage since the overturning of the riparian doctrine 
in the late 1800’s which served as an institutional ‘first rights’ mechanism 
to overcome disputes over water storage issues (Musgrave 2008). For 
fairness of water sharing, each state now retains ‘superordinate legal status 
over water resources’ and their storage despite suggestion that a federal 
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approach would leave less room for interpretation by, and differences 
between, states that currently exist (Crase 2008, p.4). The Council of 
Australian Governments (COAG) competition policy reforms between 
1994 and 2004 are allowing for a shift to a more national institutional 
focus and restructuring reforms for each state through a National Water 
Initiative (NWI) based around principles of sustainable development 
(McKay 2008). From the perspective of resilience to water storage risk, 
there are no institutional mechanisms to govern the safety of on-farm 
water storage at a federal level. 

From 1994 each Australian state had the opportunity to look holistically at 
water management and revised their water laws to incorporate some form 
of resilience mechanisms for fair water storage. Since this time there have 
been moves for increased fairness in water storage in catchments in each 
state and territory (McKay 2008). Regulations on water entitlements to 
create titles more in line with the National Water Initiative (NWI) are in 
place in Victoria, New South Wales, Tasmania, South Australia, 
Queensland and the Australian Capital Territory, unlike in Western 
Australia or the Northern Territory (NWC 2005). However, interception 
activities, such as the capture of surface water in private dams are not 
being monitored uniformly across the country (NWC 2005). Despite the 
fact that on 3rd July 2008, the Australian Government and the governments 
of New South Wales, Queensland, South Australia, Victoria and the 
Australian Capital Territory (the basin states) signed the 
Intergovernmental Agreement on Murray Darling Basin Reform, to enter 
into water management partnership agreements (WMPAs) to give effect to 
water reforms in the basin, the response at a local level has been lagging 
(NWC 2011). These WMPAs are designed to improve rural storage and 
use in catchments in the basin but without significant improvements in 
knowledge of the amount of private dams and the water they capture in 
some states such as Queensland (DERM 2010) and Victoria (Brown 
2011), there is a major part of these agreements missing (Lowe et al. 
2005).  

Despite research and overseas experience demonstrating that the 
cumulative impact of inadequate private dams in a catchment can pose 
catastrophic risk to downstream communities (see Pisaniello et al. 2012), 
privately owned dams are storing more than their entitlement in many 
Australian states (Pisaniello et al. 2012) and may pose significant 
cumulative failure risk, particularly in Queensland (DERM 2010). Yet, 
uniform resilience policy nationally has not been forthcoming (Pisaniello 
2010). Land use policy for risk has also not prevailed- there remain 
deficiencies around Australia in regulating the significant amount of dam 
development in catchments and inadequate floodplain management (Smith 
& Handmer 1984; Yeo 2002, also see Groenhart et al. 2012 for an 
analogous study of bushfire risk). What endures is the dam owner 
responsibility that exists under common law to manage dams according to 
current standards (Pisaniello & McKay 2007). In Australia, these 
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standards are set by the Australian National Committee on Large Dams 
(see ANCOLD 2000a, 2000b, 2003). However, to rely solely on common 
law responsibility does not protect downstream communities from the risk 
of cumulative private dam flood failure (Pisaniello 2009; Tingey-Holyoak 
et al. 2011); therefore some states have responded individually. The 
development and surveillance of dams is controlled to varying degrees by 
legislation and regulations in Queensland, NSW, Victoria and Tasmania 
(ANCOLD 2000a). The case of Queensland will be considered in Section 
3.2 below.  

3.2  Private dam management policy setting - Queensland 

Queensland is a state characterised by varied climate, landscapes and 
topography. The climate of Queensland differs throughout the state but 
generally there are hot, dry summers also characterized by heavy rains 
(Queensland Government 2012) resulting in strong water allocation 
policies for the many private dams in the heavily populated state (Table 1). 

Table 1:  Key characteristics of Queensland with relation to private 
dams  

   Queensland  
Human Population  4.60 million 
Surface Area  1,730,648 km2 
Number of main river catchments 14 
Approximate Private dam Population  6,400 
‘Referable’ dam population  46 
Private ‘referable’ dam population 3 

 
(Baillie 2008; ABS 2010, 2011; AGGA 2009; Water Act 2000; Healthy 
Waterways 2012) 

Queensland has key water allocation provisions incorporated into the 
Water Act (2000) and these include licensing requirements for any 
interference with water by capturing in private dams, depending on 
whether the catchment has regulated or non-regulated capture of runoff 
(Baillie 2008). A water entitlement system has established the power to 
regulate private dams, and in catchments water resource plans used these 
powers to prevent the construction of new private dams for other than 
stock and domestic purposes (Water Act 2000). Wivenhoe catchment, with 
the Somerset catchment, forms the largest and most important water 
supply catchment with dominant land uses being grazing (60%), native 
forests and scrub (32%), intensive cropping (3.5%) and rural residential 
(0.2%) (EPA SA 2007). South-East Queensland Water, which supplies 
water to customers in the region, only owns a small area of land and local 
councils retain responsibility for the assessment and approval of private 
dam development proposals in Wivenhoe (EPA SA 2007). On top of the 
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development approvals, existing private dams have flood failure risk 
protection provisions that focus on 'referable' dams only (DERM 2011). 
Oversight of all referable dams is undertaken by the Department of Energy 
and Resources Management (DERM) based on their own setting of failure 
impact ratings, for which DERM is given the power to assign under the 
Water Act (2000).  

Prior to the introduction of the Water Act (2000) there were 1500 
‘referable’ dams under regulatory supervision as the then dam safety 
regulations captured all dams (i) greater than 5m in height with at least 
50ML of capacity or (ii) greater than 10 m in height with at least 20 ML of 
capacity in accordance with ANCOLD guidelines (Allen 2001). The 
Water Act (2000) weakened this ‘referable’ dams criteria to capture only 
dams over 8m in height with a storage capacity of more than 500ML; or 
(b) more than 8m in height with a storage capacity of more than 250ML 
and a catchment area that is more than 3 times its maximum surface area at 
full supply level, and then they were only referable if they posed either a 
Category 1 or 2 Failure Impact rating2: hence only around 300 dams 
remained under regulatory supervision (Allen 2001). Currently under the 
Water Act (2000) and associated Water Supply (Safety and Reliability) Act 
(2008), there are failure impact ratings, oversight and accountability 
acknowledged for only 46 ‘referable’ dams that are over 10m in height 
with a storage capacity of more than 1 500ML; or (b) more than 10m in 
height with a storage capacity of more than 750ML and a catchment area 
that is more than 3 times its maximum surface area at full supply level 
(Section 343(1) of Water Supply (Safety and Reliability) Act (2008)). 
There is also some confusion on the Department’s website with other 
guidelines and webpages identifying referable dams under the former 
criteria of 8m or 250ML (DERM 2010, 2011). Whichever definition is 
adopted, these dams are at present, the only ones that require failure 
impact assessments carried out in accordance with the department's 
guidelines (DERM 2010). Surveillance Reports and evaluation of these 
few dams are conducted as part of a periodic dam safety inspection (at five 
yearly intervals), although evaluation may be undertaken at more frequent 
intervals or at times of concern. Following evaluation, a Surveillance 
Report is required to be prepared by experienced dam engineers familiar 
with the entire history of the dam (DERM 2010). However, with so few 
dams now regulated the protection from flood failure is largely 
unmonitored, especially the risk posed by existing small dams that can still 
create great danger, especially at the cumulative level above a large public 
dam (Pisaniello & McKay 2005; Pisaniello et al. 2011a).  

                                                           
2 In Queensland, hazard rating is referred to as Failure Impact rating and ‘referable’ dams 
includes only those with either a Category 1 or Category 2 Failure Impact rating. Category 1 
dams are those which have a Population at Risk (PAR) of between 2 and 100 people and 
Category 2 dams are those which have a PAR of more than 100 people (Water Act 2000 with 
relevant parts now substituted into the Water Supply (Safety and Reliability) Act 2008, 
Chapter 4). 
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Given the patchwork of public and private ownership structures of dams 
across Australia, the implications for managing water risk are still unclear. 
It is also unclear which factors are contributing or hindering the overall 
resilience of communities to risk, and which elements of resilience policy 
should be adopted to prevent future risks of cumulative dam failures with 
cascading flood impacts. Coherent resilience policy has not yet been 
developed. The insurance and risk management industries have had little 
interest in dam risk issues beyond those associated with individual large 
dams (Baecher et al. 1980). Given that there are deficiencies in on-farm 
water storage resilience policy development and administration (Pisaniello 
et al. 2011a; Tingey-Holyoak et al. 2011), combined with the fact that the 
insurance sector is one of the largest industries in the world, reaching 
virtually every home, farm and business in developed countries (Mills 
2003), there is an opportunity for complimentary or alternative resilience 
policy development, particularly as it relates to issues impacted by climate 
change (Weekes & Hannaford 2007; Booth & Williams 2012). Therefore, 
the following section identifies elements of resilience policy from the 
literature in the context of the transfer of private to public dam flood risk, 
including insurance mechanisms.   

4. Elements of resilience policy for preventing cumulative 
dam flood risks in catchments 

For all systems resilience policy needs to encompass avoidance and 
resistance to shock (Folke et al. 2002). Emerging insights suggest that 
building resilience policy for human/environment systems, such as 
catchments containing private and public dams, is an effective way to cope 
with dramatic events and risk, such as that posed by floods (Prosser & 
Peters 2010). Policy can impede or create resilience depending on how it 
is developed and implemented, in addition to how the social-ecological 
system organises itself in light of policy. Resilience policy has the 
potential to contain the components needed for adaptation and 
reorganisations of systems so that they are more resilient (Folke et al. 
2002). That is, when resilience policy is developed and implemented it has 
the potential to allow systems to cope, adapt or reorganise without social, 
ecological or organisational sacrifice (Gunderson & Holling 2002; Berkes 
et al. 2003).  

Resilience policy is designed to encourage practice and behaviour that is 
novel and innovative (Folke et al. 2002) thereby enhancing the likelihood 
of sustainable management in environments where surprise is likely 
(Levin et al.1998; Holling 1986, 1995). We argue that, resilience policy 
for private dam safety above public dams that facilitates safe private dam 
management is essential for resilience of downstream communities. And 
thus, resilience policy relies on a series of elements broadly considered in 
the context of the given management problem (Prosser & Peters 2010).  
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Based on previous extensive international reviews by Pisaniello (1997), 
Pisaniello & McKay, (2007) and Pisaniello et al. (2012), three main 
potential public and private approaches for private dam management 
resilience policy to account for private dam safety throughout a catchment 
and their sub-elements can be identified:  

at public cost (a) upgrading the existing public dam, and/or (b) building 
new public flood mitigation infrastructure within catchments to absorb 
cumulative farm dam flood failures, such as wetlands, and/or (c) 
developing and implementing a government funded insurance scheme for 
private compensation in times of disaster;  

at private (farmer) cost ensuring all individual farmers upgrade and 
properly maintain farm dams via either (a) command and control 
regulation, (b) quasi-regulation (e.g. insurance industry pressure), (c) self-
regulation (e.g. industry body involvement) or (d) a combination of (a) + 
(b) + (c);  

at private (downstream community) cost leaving current infrastructure, 
both public and private, alone and ensuring all property owners within 
flood plains have flood insurance against any type of flood damage, 
including that caused by cumulative farm dam failures.  

To highlight the need for resilience policy, the above approaches identified 
are applied to a case-study of the potential for private to public dam flood 
risk transference in the 2011 floods in the Wivenhoe catchment in 
Queensland.  

5. Wivenhoe case study 

In the Wivenhoe Dam catchment in the summer of 2011, intense rains and 
a soaked upstream catchment containing thousands of private dams 
(McJannet et al. 2008 p.10) resulted in the Wivenhoe public dam reaching 
190 per cent capacity (when 220 per cent capacity would have breached 
the dam wall, ABC (2011). Community, ecosystem and business resilience 
to risk was lost with many catastrophic consequences, including 23 people 
drowning (Australian Geographic 2011; van den Honert & McAneney 
2011). The following sections detail the Wivenhoe catchment setting to 
provide context followed by application of the elements of private dam 
management resilience policy identified to the recent inquiry about the 
2011 floods.  

5.1  Catchment setting – Wivenhoe Dam 
Runoff is controlled essentially by topography (drainage system structure, 
catchment area, etc.), land classification (land use, soil type, vegetation, 
etc.) and waterway capacity (conveyance and storage). These 
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characteristics dictate the catchment’s response to rainfall. In the 
Wivenhoe catchment (Figure 2), these characteristics have changed 
significantly over time because of progressive settlement and development 
(Harris et al. 2012). Rapid population increase in South East Queensland 
has meant that the networks of waterways and catchments in the region 
have been affected by issues such as dam development (Harris et al. 2012).  

 

Figure 2:  Wivenhoe Catchment Map* 

*South East Queensland catchment portion of map courtesy SEQ Catchments 
(2012). 

The catchment’s major reservoir, the Wivenhoe Dam was built in 1985 
(Table 2). The public dam had a major role during the 2011 floods which 
devastated Queensland (Sweet 2011), discussed in section 5.2. 

Table 2:  Wivenhoe Catchment and Dam Characteristics  

 Wivenhoe 
Catchment 107.5km2 
Dam completed 1985 
Water supply storage of dam 1,150GL 
Temporary flood storage of dam 1,450GL 
Location of dam Brisbane River Upstream 

of Lockyer & Bremer 
Number of private dams in catchment 971 

(SEQ Catchments 2012; McJannet et al. 2012) 
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5.2  Possibility of cumulative failure risk transferred to the 
Wivenhoe Dam  

The concept of private dams as ‘interceptors’ and reducers of streamflow 
in a catchment is well known (McJannet et al. 2008). For example, 
Schreider et al. (2002) undertook investigation in the Murray Darling 
catchments analysing the impacts of private dams on streamflow and 
showed that there were in fact significant trends of stream flow reductions 
in a number of catchments. There is also evidence of cumulative and 
cascade effects of these dams in times of flood, when their impact is 
directly related to flows into reservoirs (McJannet et al. 2008) such as the 
study of the Kangaroo Creek Dam discussed in Section 2 above. In both 
the case of reductions in streamflow and in the event of dam failure, the 
particular private dam management practice that creates a cumulative or 
cascade failure risk is inadequate spillway provision via either undersized 
and/or blocked spillways (see Section 2).  For example, by intentionally 
under-sizing and/or blocking spillways farmers are able to store significant 
amounts of potentially non-entitled extra water; significant because small 
increases in storage height at the top end of the reservoir (which has a 
triangular prism-like geometry) results in large increases in storage 
volume (Pisaniello et al. 2012; McMurray 2004). But blocked spillways 
can also be the result of unintentional naturally blocked spillways due to 
lack of dam maintenance (Pisaniello et al. 2012). During times of extreme 
rainfall flood damages can be exacerbated from dam failures resulting 
from blocked spillways.  

The conditions in Wivenhoe catchment suggest that significant risks to 
resilience (Section 2) exist, and, in the absence of strong private dam 
management resilience policy (Section 3.2), a lack of an overarching 
resilience policy may have been a factor in the 2011 floods. The ultimate 
flooding of Brisbane was termed a ‘dam release flood’ by the Insurance 
Council of Australia and whilst the dam operators were perceived to be 
acting in accordance with the operations manual for the dam, their 
modeling did not take account of forecast rainfall nor the variable 
catchment details (van den Honert & McAneney 2011), such as existence 
of small dam failures causing a sudden influx into the dam, when 
determining the predicted dam water level. This ultimately is what resulted 
in a sub-optimal water release strategy. Whilst future research is required 
to verify whether and to what extent cumulative private dam failure 
contributed to the inability of Wivenhoe Dam to effectively mitigate the 
floods in 2011 (as discussed in Section 7 under recommendations for 
future research) the past research discussed in Section 2 demonstrates the 
real potential for this occurrence under larger future rainfall events which 
can result in more disastrous public dam collapses. Hence, effective 
resilience policy addressing the risk posed by private dams in catchments 
of large public dams is needed and will be discussed in Section 5 as part of 
preliminary resilience policy guideline development. But firstly, the 
following section presents an analysis of the approaches to, and associated 
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elements of resilience policy identified to investigate the Queensland 
Flood inquiry responses for any relevant considerations or guidance.  

5.3  Queensland flood inquiry 

The findings of the 2011 Queensland Floods Commission of Inquiry were 
drawn upon. The Inquiry was established to examine the causes and 
circumstances of the Queensland Flooding and to provide 
recommendations in regards to flood preparation by governments at all 
levels, emergency services and the community, including the suitability of 
dam operational procedures for safety and flood mitigation and land use 
planning to minimise flood damages. The main data sources were the 
materials gathered and published by the Commission which were content 
analysed in accordance with the three approaches for private dam 
management resilience policy to account for private dam safety identified 
in Section 4. The Commission’s investigation was based on a large body 
of oral and written information, including evidence in the form of 
transcripts from formal interviews conducted as part of the Commission 
hearings as well as supplementary materials in the form of witness 
statements, exhibits (e.g., maps), reports, and various other materials 
collected. The Commission also drew on community consultations and 
public submissions in preparing the Interim Report and Final Report of the 
2011 Queensland Floods.  

The report was content analysed along the three main approaches to 
private dam management resilience policy (identified in Section 4) and the 
public or private nature of the approach (Table 3a and 3b). Table 3a 
highlights the public approaches to resilience policy through Approach 
1(a), 1(b) and 1(c), which relate to public cost infrastructure upgrade, 
wetland development and/or an insurance mechanism. Table 3b highlights 
the private approaches, 2(a) to 2(d), and (3) that relate directly to private 
farming business’ and communities’ capacity to continue and manage the 
risk of a disruptive event under various direct, quasi-, and self-regulatory 
mechanisms. In addition, five themes emerged from the analysis (dams 
monitored in Queensland, scope of investigation, flood mitigation through 
catchment/floodplain management, development considerations, and local 
council/government involvement) which are detailed in the table.  The 
clear message emerged from the report that private dams are not being 
considered. Tables 3a and 3b detail the results of this comparative analysis 
which are considered further in Section 6.   
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Table 3a:  Results summary table – public approaches to resilience 
policy (Queensland Floods Commission of Inquiry 2011) 

 Public approaches to resilience policy 
Theme 
identified in 
Flood Inquiry 
Report 

1 (a) At public cost upgrade 
Wivenhoe 

1 (b) At public cost create 
wetlands/levees 

1 (c) At 
public 
cost 
create 
Governm
ent 
funded 
insurance 
mechanis
ms 

Dams monitored 
in Queensland 

The public infrastructure 
investigated is Wivenhoe, 
Somerset and North Pine dams.  

Not addressed Not 
addressed  

Scope of 
investigation 

‘Seqwater has begun the task of 
conducting the scientific 
investigations necessary for the 
reviews [of the flood mitigation 
manuals applicable to Wivenhoe 
and Somerset ... Both studies will 
draw upon three separate 
investigations: into dam 
operations, water supply and 
floodplain risk management.’ 

‘A consideration of where and 
when to build levees and dams 
has not been part of the 
Commission’s investigation’ 

Not 
addressed  

Flood mitigation 
through 
catchment/ 
floodplain 
management 

‘The degree of saturation in the 
catchment of the Brisbane River 
above Wivenhoe and the initial 
water level in the dams are both 
dependent on the amount of rain 
that has fallen in the catchment in 
the previous weeks, months and 
years. Common sense dictates that 
when a large amount of rain has 
fallen, it is more likely that the 
dams will be full and the 
catchment will be saturated. The 
relationships between factors must 
be reflected by ascribing mutually 
consistent values to them.’ 

‘It appears that no Qld 
Government agency has wide 
ranging responsibility for flood 
mitigation. Such responsibility 
would include oversight of 
structural measures such as dams, 
levees and vegetation as a  
complement to non-structural 
measures such as land planning 
systems and emergency 
management. The Qld Flood Risk 
Management Activities Audit 
completed in November 2010 
indicated that flood risk 
management activities are spread 
across a multitude of agencies and 
departments. The fact that no 
single agency has overarching 
responsibility is likely to lead to 
inconsistency and gaps in policy.’ 

Not 
addressed  

Development 
considerations 

Not addressed ‘The task of keeping models up to 
date is difficult in catchments 
where a significant amount of 
development occurs. The process 
of updating the model must take 
account of matters such as the 
placement of fill, the construction 
of flood mitigation devices such 
as dams or levees, and the effect 
of development in the upper part 
of the catchment on downstream 
flood levels. This process is made 
more difficult for a council by 
uncertainty as to when works 
approved will in fact be 
constructed.’ 

Not 
addressed  

Local council/ 
government 
involvement 

‘There is certainly a good deal of 
room for improvement in planning 
for emergency response ...Local 
councils which do not own 
referable dams have no part in 
their regulation or operation, 
whether for water supply or flood 
mitigation purposes. By way of 
example, the Brisbane City 
Council, Ipswich City Council and 
Somerset Regional Council play 
no role in relation to the operation 
of Somerset and Wivenhoe dams.’ 

‘Government agencies need to 
engage in a process of floodplain 
management involving a 
combination of land planning and 
building controls, emergency 
management procedures, and 
structural mitigation measures 
such as levees and dams’ 

Not 
addressed  
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Table 3b:  Results summary table – private approaches to resilience 
policy (Queensland Floods Commission of Inquiry 2011) 

 Private approaches to resilience policy 
Theme 
identified in 
Flood Inquiry 
Report 

2 (a) At private 
(farmer) cost 
upgrade and 
maintain dams 
under command 
and control (direct) 
regulation 

2 (b) At private 
(farmer) cost 
upgrade and 
maintain dams 
under insurance 
(quasi) regulation  

2 (c) At private 
(farmer) cost 
upgrade and 
maintain dams 
under industry 
(self) regulation  

3 At private 
(downstream 
community) 
cost insure 
the 
downstream 
community 

Dams monitored 
in Queensland 

Focus is on referable 
dams. (106, 85 of 
which have been 
subject of a dam 
safety audit since 
2007) 

Not addressed Not addressed Not 
addressed 

Scope of 
investigation 

‘The Commission’s 
investigations have 
so far only involved 
referable dams.’ 

Not addressed Not addressed Not 
addressed 

Flood mitigation 
through 
catchment/ 
floodplain 
management 

‘The Commission’s 
investigations have 
so far only involved 
referable dams.’ 

Not addressed Not addressed Not 
addressed 

Development 
considerations 

‘The Commission’s 
investigations have 
so far only involved 
referable dams.’ 

Not addressed Not addressed Not 
addressed 

Local council/ 
government 
involvement 

 ‘Toowoomba 
Regional Council 
and the Department 
of Environment and 
Resource 
Management should 
continue to co-
operate to assess the 
referable dam status 
of existing detention 
basins and any future 
detention basins 
constructed in the 
West Creek and East 
Creek catchment 
areas’ 

Not addressed Not addressed  Not 
addressed  

6. Development of a resilience policy for cumulative flood 
risk  

It is evident from the above review of the Queensland Floods Inquiry that 
there is a failure to address nearly all elements of resilience policy 
identified for private dam flood safety impacts. The range of approaches 
derived in Section 4 and considered in Tables 3a and 3b could in fact also 
be combined to form a public-private partnerships approach (i.e. Approach 
4) which would involve a combination of Approaches 1 to 3. Considering 
such a combined approach clearly has scope for future research. In order 
for downstream communities, ecosystems and business to have resilience 
to cumulative flood impacts transferred from private to public dams, there 
is a need for planners, decision and policy makers to realise multiple 
approaches to resilience (Linnenluecke & Griffiths 2012). Resilience to 
cumulative flood impacts involves not only policy robustness (how strong 
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policies are to prevent private dam failure cascading to public dams), but 
also rapidity (effective implementation of policy) (Linnenluecke & 
Griffiths 2012). When these two elements of resilience policy are 
addressed, then policy makers can take steps towards implementing the 
best approach to managing the increased number of private dams under 
increased development and their potential for failure. 

6.1  Robust resilience policy – the importance of insurance 
The approaches derived from international review show that there are 
jurisdictions world-wide that recognise the need for resilience throughout 
a catchment. All of the elements under the approaches can be included in 
robust resilience policy which would provide the most resilience to 
communities. But theoretically it is possible to incorporate even some of 
the elements into robust resilience policy (see Tingey-Holyoak et al. 
2011). Direct regulation of private dams supplemented by other elements 
of resilience, especially insurance methods, can provide an approach to 
resilience that offers a remedy against any unavoidable risk, (Knight 1921) 
and allows insurance providers (either insurance companies or 
government) to contribute a quasi-regulatory form of supervision of dam 
owners’ safety management practices and standards, in effect 
supplementing and reinforcing the supervision provided through the dam 
safety regulator, which can often be limited due to insufficient staffing and 
resourcing (see Pisaniello et al. 2012).  

Information about and encouragement for private dam owners and 
communities to obtain insurance can be beneficial and is one way that the 
issue can be approached. However, requiring by law that private dam 
owners and/or downstream communities that could be impacted by dam 
failure floods have insurance to cover them for all the consequences in the 
event of dam failure would considerably strengthen this approach. This is 
a form of resilience that works on the ‘recovery’ definition as it provides 
more of a remedy once dam failure has occurred rather than assurance that 
dams are being managed properly so that private dam failure risk 
transferred to public dams is minimised to an acceptable level. This 
method can provide a quasi-regulatory form of supervision of dam safety 
management when insurance premiums are linked to the level of dam 
safety management being provided for dams. That is, if dams are not 
managed to an acceptable standard by owners, insurance premiums will be 
significantly higher. This approach would allow for the insurance market 
to set the premiums, that is, insurance companies would require dams to 
meet best practice standards and have plans and mechanisms in place in 
line with current acceptable standards otherwise premiums would be 
extremely high. The problem with this approach at present is the lack of 
availability of affordable insurance for small dam owners (FEMA 2009; 
Davies 2001). Hence, in order to mandate dam owners to purchase dam 
safety/failure insurance, government would need to consider providing 
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some form of subsidisation scheme to assist with premium affordability– 
especially if private dam owner outrage is to be avoided.  

Despite the beneficial role of insurance mechanisms for resilience policy, 
there is little involvement of the industry, even in an area with increased 
attention to dam management policy like the Wivenhoe catchment after 
recent floods. Even though insurance industry involvement in serious 
private dam failure or crisis could be considerable, there is immaterial 
evidence of involvement in individual or cumulative private dam risks and 
uncertainty. For example, if a dam is managed unsustainably then it poses 
an economic risk to the community, ecosystems and to business 
operations. Despite weather events in the country demonstrating 
increasing severity, insurance company and mortgage provider private 
dam caveats do not appear to be a substantial part of the institutional 
environment to create resilience in the face of the risk posted by 
cumulative dam failure flood but are recommended here.  

6.2  Rapidity of resilience policy – a tool to account for 
optimal private dam protection in the face of 
cumulative flood risks 

For resilience to be effective, resilience policy must be able to be enacted 
efficiently to enable communities to be at reduced risk as soon as possible. 
Accounting for flood risk through technology can complement the type of 
resilience policy identified in Section 6.1 containing both command and 
control and insurance mechanisms. The technological accounting tool 
developed by Pisaniello et al. (2012) based on best practice catchment 
analysis, calibration and modelling, flood hydrology and reservoir 
hydraulics, all in line with IEAust (1999) provides an example of a 
possible mechanism to create rapid implementation of resilience policy. 
The resilience policy tool allows for accounting for the hydraulic response 
of any size of reservoir and spillway(s) relative to the hydrological flood 
response of the selected rural catchment in an ‘hydrologically 
homogenous’ region for the full range of design storm events up to the 
Probable Maximum Precipitation (i.e. 1 in 10,000,000 years Annual 
Exceedence Probability (AEP)).  This accounting tool has been developed 
in South Australia, Victoria and New South Wales (Pisaniello & McKay 
2007) in order to promote consistency and uniform standards in the design 
and review of private dams.  

Practical application of the rapid accounting tool technology involves 
using a regionalised relationship based on simple hydrological/hydraulic 
variables, for predicting reservoir flood capability – known as Dam Crest 
Flood (DCF) (see Pisaniello et al. 2012). The procedure is applicable to 
reservoirs on small rural-type catchments (up to approximately 25 km2), is 
compatible with any design flood standards, and is based only on easily 
derived variables, (i.e. spillway width and height, reservoir area, 
catchment area), deeming it quick to use yet accurate in the output it 
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provides. ANCOLD (2000a) ‘fallback’ acceptable flood capacity criteria 
ranges have been incorporated for different hazard category dams. The 
hazard category for a dam can be determined using ANCOLD (2000b) and 
the tool can be made available as a fast to use, simple on-line spreadsheet 
for undertaking this hazard assessment process in line with ANCOLD 
(2000b). 

7. Discussion and conclusions 

The research question, what range of elements of resilience policy can be 
adopted for the management of private and public catchment dams to 
prevent future cumulative flood threats to communities under conditions 
of increasing risk and more frequent and/or severe extreme weather 
events? has been answered in two ways: (1) understanding the risks to 
resilience of communities posed by transfer of flood risk from private to 
public dams is increased through reviews of surrounding literature, in 
addition to identification of the elements of private dam management 
resilience policy for cumulative private dam failure risk; and (2) through 
case study analysis of Wivenhoe catchment, which despite recent 
catastrophic flood disaster does not consider most critical elements of 
resilience policy in decision making, the potential for cumulative private 
dam flood failure transference to occur under future more extreme rainfall 
events is highlighted.  

Answering of the research question provided a foundation for the 
development of preliminary guidelines to emerge for robust and rapid 
private dam management resilience policy that includes elements of (1) 
insurance mechanisms to compliment and strengthen command and 
control regulation; and (2) an accounting tool to facilitate rapidity and ease 
of implementation of resilience policy. In addition, the possibility for a 
fourth ‘approach’ to resilience policy emerged from the review that 
considers combining a selection of the public-private approaches to form 
an optimal partnership of mechanisms, which is the scope of future 
research.  

Ultimately, the research here draws awareness to the challenge for 
communities downstream of public dams in catchments of private dams 
where there is little or no resilience policy to deal with the risk, especially 
when faced with ever increasing weather related disasters. However, what 
is also highlighted is the need for an urgent future research agenda that 
includes gathering evidence on the extent of the private dam failure 
problem in Wivenhoe catchment in the 2011 floods, in addition to key 
farming, government, community, environmental group and insurance 
industry stakeholder perception, attitude and behaviour surveys.  

The paper contributes to the dam, catchment planning, and land use policy 
literature but also to the emerging resilience policy literature, especially as 
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it relates to resilience of communities to risk associated with weather-
related disasters, increasingly impacted by climate change.  
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Abstract 

This study explores the extent and nature of environmental information disclosed in 
the annual reports of large Chinese listed companies, and the extent to which large 
Chinese listed companies adopt the use of corporate environmental reporting. 

The results show that environmental reporting in China is increasing but the 
average amount of disclosure is still low. Environmental content disclosed in 
annual reports tends to be general, declarative and positive in nature. Company 
characteristics including company size, profitability, industry and ownership are 
the determinants of environmental disclosure in China. 

Through examining environmental reporting in China, this study provides a better 
picture of environmental disclosure in China. The major contribution of this study 
is to reveal that, in a centralised economy, government plays an important role in 
influencing corporate environmental reporting practices. 

Keywords 

China, environmental reporting, social and environmental disclosure, 
Chinese government 

1. Introduction 

Along with growing concern about global environmental problems, 
environmental reporting has become an increasingly popular topic among 
both the business and academic communities. There is a vast amount of 
literature on environmental reporting by western countries, but fewer on 
developing countries (Sahay 2004; Yusoff et al. 2006; Hossain et al. 



Vol. 18, No. 4, December 2012    

252 
 

2006). Of particular interest is the state of reporting by companies in the 
countries with a rapid economic growth (Gao 2009; 2011). 

In China, the economy has grown rapidly over the last two decades. Since 
2008, the Chinese economy has been ranked second in the world by GDP 
(World Bank 2008, 2009; International Monetary Fund 2010)3. This 
booming economy has come alongside an ecological environmental crisis 
(Zissis & Bajoria 2008). As a result, it is expected that Chinese companies 
will start to take their social and environmental responsibilities more 
seriously. Despite growing expectations for companies to participate in 
reducing environmental damage, it seems few Chinese companies attempt 
to realise their accountability in the ecological environments in which they 
operate. Therefore, this study aims to explore the extent and nature of 
environmental reporting (ER) in the annual reports of Chinese companies, 
and to what extent large Chinese listed companies adopt ER. Three 
research questions are investigated. 

1. What is the extent and nature of ER in large Chinese listed 
companies’ annual reports?   

2. What are the determinants of ER by large Chinese listed 
companies in their annual reports? 

3. Can the ER activities be explained by the same theories that are 
used in studies of developed countries?   

As in other studies, ‘extent’ refers to the level or volume of ER, and 
‘nature’ refers to the content and whether it provides positive or negative 
information. The results show that ER in China is increasing but the 
average amount of disclosure is still low. ER in annual reports tends to be 
general, declarative and positive in nature. Company characteristics 
including company size, profitability, industry and ownership are the 
determinants of ER identified 

This study provides a preliminary understanding of the adoption of ER by 
large Chinese listed companies. However, only top 20 listed companies in 
China are examined, therefore, the results should not be generalised to the 
wider group of Chinese companies. The major contribution of this study is 
to reveal that, in the sample examined, there is significant government 
influence on ER. 

2.  Background 

China is one of the largest transition economies in the world. Also, China 
has a totally different legal system from other countries, particularly those 
in western countries. As such, to understand corporate ER in China, it is 
essential to consider the background. 

                                                           
3 www.imf.org and www.worldbank.org  
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Before China opened its doors to the outside world in 1978, it maintained 
a centrally planned economy. Most of the country’s industrial production 
was by state-owned enterprises based on centrally planned output targets 
(Hu & Khan 1997). During this period, state-owned enterprises followed 
commands from the Chinese government, and had an obligation to operate 
social programs (Gaoguan Information 2009). However, although state-
owned enterprises took some social responsibilities, including employee 
welfare, they ignored others, such as environmental protection (Gaoguan 
Information 2009). Consequently, there was no ER during this period. 

In 1978, China started a major program of economic reform. The reform 
encouraged the foundation of rural enterprises and private business. 
However, the non-state-owned businesses did not have the same resources 
and market share with the state-owned enterprises, so in order to survive 
and pursue more profit they were reluctant to take on social 
responsibilities. At the same time, the government gave state-owned 
enterprises relief from the obligation of operating social programs and 
allowed them to focus on profit making. This policy boosted the Chinese 
economy, but it was detrimental to making companies consider their social 
responsibilities (Gaoguan Information 2009). As a result, ERs were still 
absent during the period 1978 to 2000. 

In the 21st century, after China joined the World Trade Organisation 
(WTO), the Chinese economy grew even faster. However, as mentioned in 
section 1, rapid economic development was accompanied by a series of 
environmental problems, thus environmental protection became essential 
for China. Since ER is seen as ‘an alternative means of reducing 
environmental damage’ (Mathews 1997, p. 491), Chinese companies are 
facing more and more pressure to improve their ER. The pressures are as 
follows. 

First, the Chinese government plays a very important role in environmental 
protection and promoting companies to accept their environmental 
responsibilities (Guo 2005). A series of guidelines, such as Guidelines of 
state-owned enterprises perform social responsibilities and Guidelines 
about enhancing supervision of listed companies’ social responsibilities, 
have been issued since 2006. Although guidelines are not like regulations 
that require mandatory ER, in a centralized country, they are meaningful in 
promoting companies to accept their social responsibilities (Guo 2005). 

Moreover, in May 2008, Provision of Environmental information 
disclosure was enacted. According to this Provision, enterprises are 
encouraged to provide voluntary ER to the public. Although ER is 
voluntary, this is the first general provision about ER; thus it is expected 
there will be an increase in ER after this Provision was introduced. 

Also, China now has national policies to encourage environmental 
protection. The Chinese government in 2005 first proposed the 
‘Harmonious Society’, which is the idea of changing China’s focus from 
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economic growth to overall societal balance and harmony.  Environment is 
one of the key factors required to develop a harmonious society (Xinhua 
News 2005) and therefore energy saving and emission reduction had been 
set as one of the targets of the eleventh five-year-plan4 (2006-2010).  

Second, along with globalization, inevitably Chinese companies face 
higher and higher environmental standards from foreign investors, business 
partners and their supply chains. For instance, during the period 1997 to 
2004, over eight thousand Chinese companies have undergone an 
investigation audit about their social responsibilities from their foreign 
investors and business partners (Gaoguan Information 2009). 

Third, the emergence of social responsibilities investment is likely to push 
Chinese companies to disclose more ER of higher quality. In 2008, 
AEGON-Industrial Fund Management Co., Ltd issued the first Chinese 
social responsibility investment product. In the same year, the Shanghai 
Stock Exchange (SSE) and China Securities Index Co., Ltd. issued the SSE 
Social Responsibility index.  

In the face of these pressures, it is expected that there will be an increasing 
trend of ER in China during the period 2005 to 2009.   

3. Literature review 

3.1 Trends of social and environmental reporting 

A number of surveys (Ernst & Ernst 1979; Trotman & Bradley1981; 
Parker 1986; Roberts 1992; Gibson & O’Donovan 2007) found that it was 
in the early 1990s that large companies in many countries began to realise 
the impact of their environmental performance, and voluntarily provided 
environmental information via their annual reports. More recently, many 
large multinationals have more advanced reporting practices, and they 
release a separate stand-alone report to provide information to the public 
about their social and environmental performance. KPMG (2008) reported 
that, in the last two decades, corporate responsibility reporting has risen 
steadily and it has increased substantially in the past three years. In 
particular, reporting on corporate responsibility has become common 
practice in developed countries like the USA, UK, Japan and Australia.   

However, ER in China is in the early stages of development. In 2002, 
corporate responsibility reporting was almost non-existent in Mainland 
China. In 2005, while almost 80% of the G2505 reported on their social 
responsibility, less than 10 Chinese companies published social 
responsibility information. It is clear that ER in China lags that in 

                                                           
4 The five-year-plan maps strategies for Chinese economic development, and plays an 
important role in guiding Chinese companies’ behaviour, thereby may drive Chinese 
companies to disclose more environmental information. 
5 The top 250 companies of the Fortune 500. 
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developed countries (University of Amsterdam & KPMG Global 
Sustainability ServicesTM 2005). However, as discussed in section 2, 
Chinese companies are now facing increasing pressure to improve their 
ER. Therefore, one goal of this study is to examine ER by large listed 
Chinese companies, to show trends over time. 

3.2  Content of social and environmental reporting 

Many studies have been conducted to determine the content of social and 
environmental reporting that companies are producing (Guthrie and Parker 
1989; Tilt 2001; Gray et al. 1995; Nurhayati et al. 2006; Damak-Ayadi 
2010). In developed countries, Human Resources disclosure is the most 
common theme, followed by community and environment (Guthrie & 
Parker 1989, Gray et al. 1995). A more recent study completed in the 
French context shows that voluntary disclosures are related to four topics: 
corporate social responsibility, common values, social rating and 
information verification (Damak-Ayadi 2010). While some studies 
investigated corporate social and environmental responsibility as a whole, 
Tilt (2001) studied environmental reporting in the annual reports of 
Australian companies, and found that of the mean number of sentences 
Rehabilitation ranks the highest (2.38), then Waste and recycling (0.97), 
Environmental management programs (0.83) and Environmental Policy has 
only 0.4 sentences on average. As for the study in developing countries, 
Nurhayati et al. (2006) examined 100 companies listed on the Jakarta Stock 
Exchange for the year ending 2003. They found that Environmental Policy 
and Sustainability was the category with the most disclosures, while 
General Environmental Conditions, Environmental Product and Process, 
Environmentally Financial and Environmental Aesthetics were seldom 
disclosed. 

The content of social and environmental reporting in China has also been 
studied by several scholars, and results showed that environment is one of 
the most common categories of social disclosure (Gao 2009; Lu 2008); 
however, these studies considered ‘environment’ as a stand-alone category 
rather than a series of more detailed categories.   

3.3 Determinants of social and environmental reporting 
A number of empirical studies have explored the determinants of ER, such 
as Cowen et al.’s (1987) study of USA companies, Trotman and Bradley’s 
(1981) study of Australian companies and Hackston and Milne’s (1996) 
study of New Zealand companies. These and more recent papers found 
that size, profitability and industry are major determinants of ER (Patten 
2005; Al-Tuwaijri et al. 2004; Freedman & Jaggi 2005). First, larger 
companies provide more social and environmental information to the 
public. This may due to the fact that larger companies’ activities have 
greater impact on the environment and society, so they attract more 
concern from the public and government (Hackston & Milne 1996). 
Profitability is another important determinant, as the relationship between 
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corporate profitability and ER has been found to be positive. Possible 
reasons are that the more profitable the companies are, the stronger the 
social pressure they face, and in order to address the social pressure and 
respond to societal needs, the more profitable companies are willing to 
disclose greater volumes of social and environmental information to the 
public (Cowen et al. 1987). The nature of a company’s industry affects 
social and environmental reporting as well, especially for ER. Companies 
in environmentally sensitive industries are more likely to be targeted by 
the public and government, in order to lower political costs; they tend to 
disclose additional environmental information (Cowen et al. 1987). 
Hackston and Milne (1996, pp. 25–6) also found that there is an 
interaction relationship between company size and industry; the size-
disclosure relationship is much stronger for high-profile industry 
companies than for low-profile industry companies. 

In China, researchers have also found that some ER features are similar to 
those in developed countries. For example, studies by Xiao and Hu (2005), 
Guo (2005) and Zhang et al. (2009) indicate that environmentally sensitive 
industries are likely to perform better than non-environmentally sensitive. 
Zhang et al. (2009) studied Chinese chemical industrial companies, and 
found over 50% of companies sampled provided ER in their annual report.  

Another finding mirrored in developed countries is that company size and 
profitability are determinants of environmental disclosures. Zhang et al. 
(2009) found that larger firms, and firms with stronger profitability, are 
more likely to have ER, in order to build a positive image and avoid 
political costs such as higher tax.  

While some of the studies showed ER in China has some similar features 
to those in developed countries, others found differences. Overall, they 
show that the government acts as a very important stakeholder in China 
(Guo 2005; Gao 2009). Guo (2005) also points out that the Chinese 
government is the primary ER user and does not tend to share information 
with the public (however, as mentioned earlier, this situation is changing 
after the Provision of Environmental information disclosure (Trial) was 
issued), thus constraining the use of the information. Consequently, state 
ownership is tested in this study to show whether it is a determinant of 
Environmental disclosure. 

In summary, compared with ER studies in developed countries, ER study 
in China is still in its infancy (Xiao & Mi 2004; Gao 2011), althogh it is 
growing rapidly (Moon & Shen 2010). Studies mainly focused on 
introducing the importance of ER, and discussing the feasibility and 
necessity of ER (Song & Li 1992; Zhang 1993). Since the middle of the 
1990s, while increasingly studies started examining Chinese companies’ 
ERs (Zhu & Xue 2007), they mainly examined corporate social 
responsibilities as a whole (Gao 2009; Xiao & Hu 2005), or they examined 
ERs only in specific industries (Zhang et al. 2009). Moreover, previous 
studies on China use mainly descriptive analysis. Some studies conducted 
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a survey (Li & Xiao 2002), and some undertook case studies (Li 2004). 
However, content analysis (the most popular method used in analysing 
ER) is seldom used to study ER in China. Therefore, this study addresses 
these issues. 

4. Theoretical foundation 
The most commonly utilised theories to explain social and environmental 
reporting, particularly in developed countries, are legitimacy theory and 
stakeholder theory (Campbell et al. 2003).  However, these theories have 
not been tested or considered to any extent in studies of reporting in 
China.  Some authors suggest that these theories may not be as relevant to 
developing countries. Legitimacy theory has been discussed and critiqued 
extensively in the literature (Bansal & Roth 2000; Deegan 2002; Hybels 
1995; Milne & Patten 2002; Deegan et al. 2002). It is important to 
investigate whether any of the reporting characteristics of Chinese 
companies reflect legitimacy of stakeholder effects.  

Legitimacy and stakeholder theories are seen as overlapping as they both 
involve attempts to legitimise the firm's behaviour through disclosure, but 
legitimacy theory has a societal focus, while stakeholder theory focuses on 
satisfying particular stakeholders, some of whom are in competition with 
each other (Tilling & Tilt 2010). ‘Underlying organizational legitimacy is 
a process, legitimation, by which an organization seeks approval (or 
avoidance of sanction) from groups in society. Legitimation may be 
necessary to ensure an organization’s continued existence’ (Kaplan & 
Ruland 1991, p. 370) and the theory argues that ER is ‘a part of the social 
contract or part of a firms’ licence to operate (Deegan 2006, p. 399).  
Dowling and Pfeffer (1975, p. 122) provide a definition of legitimacy: 

Organisations seek to establish congruence between the social 
values associated with or implied by their activities and the norms 
of acceptable behaviour in the larger social system in which they 
are a part. 

In order to be perceived by outside parties as legitimate, companies 
provide ER voluntarily. Lindblom (1994) outlines reporting strategies 
firms are likely to adopt in order to defend or maintain their legitimacy in 
the eyes of the public, including attempts to: educate their readers abut 
actual changes, change perceptions without changing their activities, 
deflect attention from the issue, or change external expectations.  Deegan 
et al’s (2000) case study in Australia provides an example of how firms 
responded to a threat to their legitimacy. They found that companies 
changed their ER polices following a major incident or industry related 
social event.   

This study investigates whether there is any evidence of legitimation 
strategies in the ER reporting of Chinese firms.  Specific threats are not 
considered but rather, legitimacy theory is used in conjunction with 
stakeholder theory to determine whether there is evidence of voluntary 
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reporting above that required by legislation, and whether there is any 
apparent influence of the State. 

Gray et al. (1996) state that Managerial Stakeholder Theory considers 
different stakeholder groups have different levels of impact on company 
survival, and powerful stakeholders are ‘those who control resources that 
are both scarce and essential to achievement of the organisation’s 
objectives’ (Deegan 2006, p. 340), and, hence, are attended to first. Some 
research results, such as Gao (2009), and Neu, Warsame and Pedwell 
(1998), found that corporate social disclosures are more likely to fulfil the 
needs of powerful stakeholders first, because those stakeholders are 
deemed to be more important to the survival of the corporation. As 
Deegan and Blomquist (2006, p. 349) note: 

…the disclosure of particular types of information can be used to 
gain or maintain the support of particular groups. For example, if a 
potentially powerful group is concerned about the social or 
environmental performance of an organisation then that 
organization might perceive a need to publicly disclose information 
about particular social or environmental initiatives that it has, or is 
about to, implement so as to alleviate some of the concerns held by 
the powerful stakeholders. 

In this study, Managerial Stakeholder Theory will used to examine 
whether the Chinese government significantly influences ER, given the 
recent emphasis they have put on environmental issues, including the issue 
of policies and guidelines. 

5. Research method 

5.1 Sample selection 
The sample comprises the annual reports of the top 20 Chinese listed 
companies for the years 2005 to 2009, selected from the Fortune China 
100, which ranks companies by operating revenue. To avoid the ambiguity 
of translation, only those companies which have an annual report in 
English were included. Some companies were removed from the sample in 
the process of collection, due to insufficient or unavailable data. Also, 
because of time constraints, the number of companies sampled is small, 
therefore, it may be inappropriate to generalise the results of this study to 
the ER population of Chinese listed companies. However, this study is an 
early attempt to examine environmental disclosure in China, so the 
selection of the top 20 is an appropriate place to start. 

Annual reports are used as the data source for conducting content analysis, 
since they are common documents used by companies to provide 
environmental information to the public (Guthrie & Parker 1989, 1990; 
Hackston & Milne 1996; Brown & Deegan 1998; Tilt 2001; Adams & 
Zutshi 2004; Rao et al. 2012). The five-year time period was used to 
determine whether the change of regulations, guidelines and policies 



Vol. 18, No. 4, December 2012    

259 
 

affected the adoption and nature of environmental reporting and 
disclosures. Other separate social responsibility reports are not reviewed, 
as these are rarely available in English. However, the number of 
companies that issued a separate social responsibility report is 
investigated. Readers should be aware of the limitations arising from the 
sole use of annual reports, as the findings reveal that more Chinese 
companies are starting to use stand-alone social responsibility reports as 
the media to report environmental information. This provides scope for 
future research. 

5.2 Content analysis 
Content analysis is defined as ‘an approach to the analysis of documents 
and texts that seeks to quantify content in terms of predetermined 
categories and in a systematic and replicable manner’ (Bryman & Bell 
2007, p. 304). When studying ER, content analysis is widely applied, 
because it has been seen as a systematic and objective method of analysing 
the texts and documents produced by organisations, such as annual reports 
(Bryman & Bell, 2007). As a result, content analysis is used in this study, 
to examine ER in annual reports. 

The unit of analysis adopted is words. Krippendorff (1980) argues 
recording units and context units should be separated. Recording units 
refer to the units that are to be counted in specific categories, while context 
units refer to those that are of concern to the process of describing the 
recording units. Therefore, in this study, sentences are used as context 
units to capture the environmental disclosure information, and numbers of 
words are chosen as the recording units to count the amount of 
environmental disclosures in given categories.  

The basic categories used were obtained from Hackston and Milne (1996), 
and these were based on prior studies by Ernst and Ernst (1979), Guthrie 
and Parker (1989) and Gray et al. (1995). The categories used by Tilt 
(2001) were also considered, in particular for deciding the sub-categories 
of the themes. The set of categories includes three dimensions: theme, 
evidence and type of news. Theme is sub-categorised into environmental 
protection, general statement, compliance, environmental financial 
information, environmental risk, corporate governance and other 
environmental activities. Evidence includes quantitative monetary data, 
quantitative non-monetary data and qualitative or declarative data. News 
type refers to good news, bad news or neutral news. The definitions of 
each sub-category are presented in Appendix A. 

Coding rules were developed primarily based on prior studies, such as Tilt 
(2001), Hackston and Milne (1996) and Hossain et al. (2006). Pre-testing 
is used to test the reliability and validity of the coding instrument (Bryman 
& Bell, 2007). The pre-test sample was selected from annual reports in 
2009, which are not in the final sample. Two rounds of pretesting were 
performed by two coders. A test of simple coefficients was applied to 
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determine the agreement level between the two coders. The pretesting 
produced a high level of coding reliability, with simple reliability 
coefficient tests well above the acceptable level of 80 percent by the end 
of the second round.  The final coding rules are presented in Appendix B. 

5.3 Dependant variable 
Previous studies on ER have used a score or index to measure disclosure, 
however, Nurhayati et al. (2006) state that ‘volume’ is more appropriate in 
developing countries as the extent of disclosure is low. Therefore, the 
number of words related to the environment found in the annual report 
provides the dependent variable.  

To analyse the extent of ER, the annual reports of each sample company 
were reviewed.  An electronic search function is used to obtain the 
information related to ER. In this process, ‘environment’, ‘energy’, 
‘resource’, ‘rehabilitation’ and ‘pollution’ were used as keywords. When 
each keyword was identified, the entire sentence or paragraph was read for 
context and the entire sentence or paragraph was included in the word 
count if relevant. 

5.4 Independent variables 
Independent variables included the following: 

Company size:  Studies have consistently found that company size is 
highly positively correlated with environmental disclosure (Cowen et al. 
1987; Trotman & Bradley 1981; Guthrie & Parker 1990; Gray et al. 1995; 
Hackston & Milne 1996; Tilt 2001; Al-Tuwaijri et al. 2004; Freedman & 
Jaggi 2005; Patten 2005; Cox & Douthett 2009). Since larger companies 
are more likely to be targeted by the public, they face more pressures and 
thereby provide more information to avoid public concern (Gray et al. 
1995). Further, Hackston and Milne (1996) argue that there are no 
theoretical reasons for a particular measure of size. Therefore, income has 
been used as a measure of size and is directly obtained from Fortune 
China 100. 

Profitability: Deegan (2006) argues that the higher the profit earned by the 
firm, the greater the political cost faced by the firm. In order to reduce 
criticism that a company has excessive profit and does not pay a ‘fair 
share’ to other parties, companies are more likely to disclose more 
information to legitimate themselves (Deegan 2006). Therefore, reported 
profit is used as an independent variable. 

Industry: Previous studies report that firms in high-profile industries do 
provide more ER (Hackston & Milne 1996; Tilt 2001). Hackston and 
Milne (1996) defined a high-profile industry as one that ‘with consumer 
visibility, a high level of political risk, or concentrated intense 
competition, as those may have captured a systematic relationship between 
such characteristics and social responsibility activities’ (Hackston & Milne 
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1996). Sample companies are grouped into high-profile and low-profile 
industries. The high-profile industry group includes mining, chemicals, 
manufacturing, automobiles and airlines. The remaining, including 
banking, insurance, telecommunication, household, trade, and services, are 
classified as low-profile.  

Stated-owned: As discussed earlier, China has a very different economic 
system from other countries, particularly developed countries. State-
owned companies play a very important role in the Chinese economy and 
act as a major stakeholder; therefore, this characteristic was included as a 
dummy independent variable. 

6. Results and discussion 
Descriptive statistics are presented in Table 1. There is an increasing trend 
over the period, the average amount of environmental words increasing 
from 302.3 in 2005 to 552.8 in 2009. However, the mean value of total 
environmental words is low. In this study, the mean value of 
environmental words in 2008 is 453.16, compared to Rao et al.’s (2012) 
study of 100 Australian listed companies’ annual reports in 2008, in which 
the mean value of environmental words was 1545.5. This suggests that ER 
in China is far behind that in developed countries. In addition, as can be 
seen from Table 1, the amount of environmental words in each report 
varied from 0 to almost 2500, and the standard deviations are large, which 
indicates that the variability between companies is very wide. 

Table 1 reports the general descriptive statistics about total words relating 
to the environment, total income and net profit over the five-year period. 
The descriptive statistics are extended to theme, evidence and news type in 
Tables 2 and 3. 
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Table 1: Descriptive statistics - income, net profit and total 
environmental words 

 
From Tables 2 and 3, some interesting results can be gleaned. First, 
consistent with the general descriptive statistics, almost all of the standard 
deviations are larger than the mean values indicating wide variability.  
Second, the number of companies disclosing and the number of words 
disclosed provide very different pictures. For example, the number of 
disclosing companies that have quantitative monetary disclosure for each 
year is around 20%, but the amount of words for each year is generally 
less than 5% with the average number of words being under 20. Third, 
with regard to the themes used to categorise the data, environmental 
protection and general statement are the two themes the annual reports 
disclosed most about.  

 

 

 

 

 

 

 

 

 

 

 

 

Minimum Maximum Mean
Std. 

Deviation
Income 22363.85 590632.00 111900.42 154251.01
Net profit 208.00 102927.00 15254.05 25806.28
Total words .00 1346.00 302.35 476.40
Income 40247.78 799115.00 124498.28 176577.05
Net profit 178.97 53549.00 13224.04 17031.31
Total words .00 2446.00 451.44 660.02
Income 56037.53 1044579.00 217684.48 248226.60
Net profit 1185.05 142224.00 27358.41 34619.27
Total words .00 2080.00 489.66 619.87
Income 78395.00 1204843.00 249019.37 288413.37
Net profit 2991.00 134574.00 31504.68 35971.64
Total words .00 1495.00 453.16 497.87
Income 101864.00 1452101.00 303569.05 353529.08
Net profit 50.00 113798.00 29436.00 38618.01
Total words .00 1510.00 552.84 480.34

2009

Year
2005

2006

2007

2008
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Table 2:  Descriptive statistics - total environmental words by theme 

 
  

N % N %
Environment Protection 8 47.1% 1224 23.8% 72.0 0 265 93.76
General Statement 8 47.1% 1114 21.7% 65.5 0 339 102.86
Financial Statement 5 29.4% 1556 30.3% 91.5 0 857 226.71
Compliance 2 11.8% 340 6.6% 20.0 0 273 67.18
Risk 2 11.8% 498 9.7% 29.3 0 401 98.62
Corparate Governance 2 11.8% 225 4.4% 13.2 0 173 43.05
Others 1 5.9% 183 3.6% 10.8 0 183 44.38
Environment Protection 10 55.6% 2518 31.0% 139.9 0 848 216.40
General Statement 11 61.1% 2238 27.5% 124.3 0 587 184.24
Financial Statement 5 27.8% 1166 14.3% 64.8 0 662 166.28
Compliance 8 44.4% 942 11.6% 52.3 0 328 93.60
Risk 2 11.1% 198 2.4% 11.0 0 115 32.48
Corparate Governance 3 16.7% 439 5.4% 24.4 0 343 81.01
Others 7 38.9% 625 7.7% 34.7 0 366 86.25
Environment Protection 8 42.1% 2679 28.8% 141.0 0 575 201.34
General Statement 12 63.2% 2190 23.5% 115.3 0 478 146.37
Financial Statement 5 26.3% 1829 19.7% 96.2 0 640.5 204.69
Compliance 5 26.3% 341 3.7% 17.9 0 117 37.09
Risk 6 31.6% 856 9.2% 45.1 0 394 105.29
Corparate Governance 6 31.6% 517 5.6% 27.2 0 177 53.29
Others 5 26.3% 892 9.6% 46.9 0 565 132.47
Environment Protection 11 57.9% 2714 31.5% 142.8 0 490 176.90
General Statement 11 57.9% 1341 15.6% 70.6 0 261 82.27
Financial Statement 4 21.1% 1184 13.8% 62.3 0 684 165.18
Compliance 8 42.1% 805 9.3% 42.4 0 321 87.44
Risk 5 26.3% 716 8.3% 37.7 0 328 92.15
Corparate Governance 7 36.8% 870 10.1% 45.8 0 457 112.59
Others 5 26.3% 980 11.4% 51.6 0 611 145.83
Environment Protection 14 73.7% 3134 29.8% 164.9 0 471 175.99
General Statement 14 73.7% 2569 24.5% 135.2 0 529 144.63
Financial Statement 7 36.8% 1457 13.9% 76.7 0 672 167.21
Compliance 7 36.8% 771 7.3% 40.6 0 237 67.10
Risk 5 26.3% 757 7.2% 39.8 0 301 86.94
Corparate Governance 7 36.8% 1218 11.6% 64.1 0 429 118.06
Others 7 36.8% 598 5.7% 31.5 0 190 59.46

2009

Year Theme Frequency Disclosing words
STD

2005

2006

2007

2008

Mean Min Max
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Table 3: Descriptive Statistics – total environmental words by 
evidence and news type 

 
6.1  Analysis by theme 

Environmental protection is one of the principal themes that appear in the 
annual reports, with the average environmental words ranging from 72.0 
to 164.9, and every year it contributed almost 30% to the total 
environmental words disclosed. This category includes all specific 
company activities around energy, pollution, rehabilitation, conservation 
etc., so it contains a wide range of environmental information, which may 
result in coding a large amount of environmental words. When reading the 
annual reports, it is evident that efforts of companies on energy saving and 
emission reduction are the dominant issues in the discussion of 
environmental protection. For example, a large company (China 
Petroleum & Chemical Corporation 2009, p. 17) reported the following: 

The Company implemented the HSE management system across 
the entire Company, promoted energy saving and emission 
reduction, developed low-carbon economy, cut carbon dioxide 
emission by various means and ensured clean production and 
production of clean products. Compared with previous year, energy 



Vol. 18, No. 4, December 2012    

265 
 

intensity per RMB 10,000 output value was 0.72 tce, fulfilling in 
advance the energy-saving target of the Eleventh Five-Year Plan; 
industrial water consumption decreased by 3.3%; COD in waste 
water declined by 3.6%; sulphur dioxide discharge fell by 14%; 
and the recycling rate of industrial water stood around 95%. 

General statement is a second significant theme found in the sample. This 
theme identifies the companies’ commitment to the environment. Most of 
these general statements are ‘motherhood’ statements and are stated in 
very broad terms. A typical comment is illustrated below (China Shenhua 
Energy Company Limited 2009, p. 1): We 

We endeavour to provide more clean, green and low carbon energy 
to our society by means of our wisdom and power, and make 
continuous contribution to reduce greenhouse gas emission, slow 
down the pace of global warming and protect our natural 
environment. 

Environmental financial statement surprisingly ranks as the third highest 
theme. Each year, companies sampled, on average over 10% were 
environmental words disclosed in the financial statement section of their 
annual reports. Moreover, over 25% of companies sampled disclosed 
environmental financial information during the period examined. This 
percentage reached 36.8% in 2009. The analysis indicates that most of the 
companies that disclose environmental financial statements are listed on 
the New York Stock Exchange (NYSE), so this finding may be due to the 
United States Securities and Exchange Committee’s (SEC) mandatory 
requirement that listed companies separately disclose environmental 
contingencies and environmental expenditures. In compliance with this 
requirement, most of the companies disclosed relevant information in the 
notes to the financial statements and these are classified into the 
Environmental financial statement theme. The following excerpt from the 
annual report of China Petroleum & Chemical Corporation (2009, p. 130) 
typifies the kind of environmental financial statements made by sampled 
companies, in particular high-profile industrial companies.  

Under existing legislation, management believes that there are no 
probable liabilities that will have a material adverse effect on the 
financial position or operating results of the Group. The PRC 
government, however, has moved, and may move further towards 
more rigorous enforcement of applicable laws, and towards the 
adoption of more stringent environmental standards. 
Environmental liabilities are subject to considerable uncertainties 
which affect the Group’s ability to estimate the ultimate cost of re-
mediation efforts. These uncertainties include i) the exact nature 
and extent of the contamination at various sites including, but not 
limited to refineries, oil fields, service stations, terminals and land 
development areas, whether operating, closed or sold, ii) the extent 
of required clean-up efforts, iii) varying costs of alternative re-
mediation strategies, iv) changes in environmental re-mediation 
requirements, and v) the identification of new re-mediation sites. 
The amount of such future cost is indeterminable due to such 
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factors as the unknown magnitude of possible contamination and 
the unknown timing and extent of the corrective actions that may 
be required. Accordingly, the outcome of environmental liabilities 
under proposed or future environmental legislation cannot 
reasonably be estimated at present, and could be material. The 
Group paid normal routine pollutant discharge fees of 
approximately RMB 3,196 million for the year ended 31 December 
2009 (2008: RMB 2,284 million). 

Compliance: Volume of words disclosed in the compliance category is 
low, which is not consistent with the study undertaken on Chinese mineral 
extraction corporations by Lu (2008). Lu found in her study that 
compliance with regulations and requirements has the highest average 
score. However, in this study, the percentage of words grouped in 
compliance is only 6.61%, 11.59%, 3.67%, 9.35% and 7.34% in 2005, 
2006, 2007, 2008 and 2009 respectively. One possible reason is that the 
two studies used different samples. Lu’s study used all the Chinese mining 
companies listed on the Shanghai and Shenzhen Stock exchange from 
2005 to 2007. In contrast, in this study the top 20 Chinese listed 
companies from 2005 to 2009 were selected for the sample. The use of 
only mining companies by Lu (2008) is likely to influence the level of 
compliance information included as a result of regulations in this industry. 
While words disclosed in this category are low, the number of companies 
disclosing is relatively high. This may due to the fact that most sampled 
companies only used a short sentence to present their compliance 
information. The statement below (China Railway Group Limited 2009, p. 
49) provides a typical example: 

During the reporting period, the Company complied with the laws 
and regulations of the places where it operates its business as well 
as the regulations and guidelines stipulated by regulatory 
authorities such as the China Securities Regulatory Commission, 
the Hong Kong Securities and Futures Commission, the Shanghai 
Stock Exchange and The Stock Exchange of Hong Kong Limited 
(the ‘Hong Kong Stock Exchange’). 

Risk: ER on Risk increased over the years investigated. In 2009, five  
(26.32%) companies mention environmental risk in their annual reports. 
As discussed earlier, the emergence of social responsibility investment 
funds may draw the attention of more Chinese listed companies to 
environmental risk. Moreover, the United States SEC also mandatorily 
requires listed companies to disclose any information that may have 
impacts on the company’s financial position. Therefore, it might be 
expected that companies that are listed on NYSE would be likely to 
disclose this kind of information. An example statement that has been 
drawn from the annual report of China Shenhua Energy Company Limited 
(2009, p. 56) illustrates this: 

The Group has been operating in China for many years. 
Environmental protection laws and regulations are fully enforced 
in China, which has impact on the coal and power businesses. At 
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present, it is not possible to predict the future legislation on 
environmental protection, which may have significant impact on 
the Group. However, according to the existing regulations, the 
management of the Group is of the view that currently there is not 
any environmental protection responsibility that may have material 
adverse effect on the Group’s financial position save as the 
amounts accounted in the financial statements. 

Corporate governance: ER on Corporate Governance also keeps 
increasing. In particular, in 2008 and 2009 there are seven (36.84%) 
companies with disclosure in this area with over 10% of the total words. 
This is likely due to the fact that globalization brings more advanced 
corporate governance requirements, as discussed previously. Specifically, 
disclosures about the Health Safety and Environment system, 
Environmental Management System and the Safety Health and 
Environment Committee appear most often. 

Other: In the Other category, environmental end products and services 
appear frequently. The banking industry, for example, provides most ER 
about how they have adhered to a ‘green credit’ policy.  The statement 
below is drawn from the annual report of China Construction Bank (2009, 
p. 33): 

The proportion of loans to the following industries under strict 
control such as high pollution, high energy consumption and 
excess capacity industries, as well as real estate and manufacturing 
industries decreased by 2.89, 1.24 and 0.81 percentage points, 
respectively, from early 2009. 

Evidence and news type: Based on the evidence the results of the data are 
consistent with prior studies (Cowen et al., 1987; Hackston & Milne, 
1996) in that declarative statements rank the highest.  Every year, over 
80% of the total environmental words are declarative, with the average 
words in each report reaching 506.58 in 2009.  As to news type, no 
companies disclosed bad news, with the exception of Petrol China which 
disclosed a total of 265 words on explosions that occurred in the Jilin 
Province in 2005. The result indicates that large Chinese listed companies 
ignore their negative impact on the environment. It can be seen that the 
quality of environmental disclosure made by large Chinese listed 
companies is generally not high, since most of the statements are general, 
declarative and positive in nature. 

6.2  Analysis over time and by industry 
Table 4 presents the number and percentage of companies that disclosed 
environmental information and that issued CSR reports, along with the 
total and average amount of environmental words disclosed from 2005 to 
20096. Again, an upward tendency occurs over the period observed. 
Companies that have ER in their annual reports rose from 8 (47%) in 2005 
                                                           
6 Total words in Table 4 and Table 5 only reflect word count in annual reports. 
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to 16 (84%) in 2009, double that of 2005. A large increase of over 65% 
occurred between 2005 and 2006. As mention in section 2, 2006 is the first 
year for implementation of China’s eleventh five-year-plan, in which one 
of its major targets is to reduce energy consumption and pollutant 
emissions. The large increase indicates the influence of government on ER 
in China. The occurrence of CSR reports increased even more 
dramatically; the percentage of CSR reports being 17.6% in 2005 and 
almost four times higher at 78.9% in 2009. As to the average amount of 
environmental words, this also shows an upward trend, increasing over 
83%, during the five-year period. Compared to the extent of increase in the 
number of companies disclosing and the number of CSR reports however, 
the increase in environmental words is much lower. This confirms that 
even though there is a general upward trend of environmental disclosure in 
the companies sampled, it is still in the emergent stage as previously 
discussed. 

Table 4:  Longitudinal analysis (general diagnostics) 

  2005 2006 2007 2008 2009 

Numbers of sample companies 17 18 19 19 19 

Companies disclosing (n) 8 14 15 15 15 

Companies disclosing (%) 47% 78% 79% 79% 79% 

Companies have CSR report (n) 3 4 11 15 15 

Companies have CSR report (%) 18 22% 58% 79% 79% 

Total words 5140 8126 9303 8610 10504 

Average words 302.4 451.4 489.7 453.2 553.8 
 
Table 4 shows that in 2008, the average number of environmental words 
dropped slightly. As different industries may have a significant impact on 
environmental disclosure, the data presented in Table 5 is grouped into 
high-profile and low-profile industries. This shows that while the average 
disclosure of environmental words increased steadily in low-profile 
industries, the number in high-profile industries dropped slightly from 
2007, which is not consistent with the upward trend shown in the number 
of companies that have ER and CSR reports. On further investigation of 
the results, there are only 22.2% of high-profile industry companies that 
have a CSR report in 2006, but in 2007, this increased to 77.8% and in 
2009 all of the high-profile industry companies issued a CSR report. So it 
is possible that most of the environmental information was disclosed in 
CSR reports rather than in the annual reports. This suggests that large 
Chinese companies, in particular high-profile companies, consider CSR 
reports to be a more appropriate medium for ER (a detailed analysis of 
which is beyond the scope of this study).  
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Table 5:  Longitudinal analysis (by industry type) 

 
6.3  Pearson’s correlation 
Pearson correlations are used to investigate the association between each 
of the variables. As can be seen in Table 6, Income is significantly and 
positively correlated to total environmental words, which indicates that 
larger companies are likely to provide more ER in their annual reports. 
The p-value for the association between net profit and total environmental 
words is 0.055, significant at the 6% level. 

Table 6:  Pearson’s correlation (in general) 

 Income Net profit 
Income Pearson Correlation 1.00  

Sig. (2-tailed) 
 

 

Net profit Pearson Correlation .594** 1.00 

Sig. (2-tailed) .000 
 

Total words Pearson Correlation .411** .200 

Sig. (2-tailed) .000 .055 

** Correlation is significant at the 0.01 level (2-tailed). 

 

The same test was repeated by dividing the data into high-profile and low-
profile industry groups. Interestingly, the results in Table 7 show that the 
correlations between each pair of variables in the low-profile industry are 
positive and statistically significant at the 0.01 level. However, in the 
high-profile industry, total words is significantly correlated with income, 

2005 2006 2007 2008 2009

9 9 10 8 8
3 6 7 5 4

33% 67% 70% 63% 50%
2 2 4 5 4

22% 22% 40% 63% 50%
589 813 2177 2071 2095

65 90 218 259 262

Numbers of sampled companies 8 9 9 11 11
Disclosing companies (n) 5 7 8 10 11
Disclosing companies (%) 63% 78% 89% 91% 100%
Companies have CSR report (n) 1 2 7 10 11
Companies have CSR report (%) 13% 22% 78% 91% 100%

4551.00 7313.00 7127.00 6539.00 8409.00
Average words 568.88 812.56 791.89 594.45 764.45

Average words

Total words

Low-profile:

High-profile:

Total words

Numbers of sampled companies
Disclosing companies (n)
Disclosing companies (%)
Companies have CSR report (n)
Companies have CSR report (%)
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but not with net profit. This result confirms the finding of the descriptive 
statistics that indicates that industry type may have an impact on the ER 
level of large Chinese listed companies. The lack of correlation with net 
profit is likely caused by the volatility of profit in high-profile industries.  

Table 7:  Pearson’s correlation (by industry type) 

  Income Net profit 
High- profile  
Income Pearson Correlation 1.00  

Sig. (2-tailed) 
 

 

Net profit Pearson Correlation .645** 1.00 

Sig. (2-tailed) .000 
 

Total words Pearson Correlation .361* .202 

Sig. (2-tailed) .012 .168 

Low-profile  
Income Pearson Correlation 1.00  

Sig. (2-tailed) 
 

 

Netprofit Pearson Correlation .809** 1.00 

Sig. (2-tailed) .000 
 

Total words Pearson Correlation .570** .559** 

Sig. (2-tailed) .000 .000 

6.4  Independent-sample T tests and Mann-Whitney U tests 
For a more robust test of whether a significant difference appears in the 
extent of ER between high-profile industry and low-profile industry 
companies, parametric independent-sample T tests and non-parametric 
Mann-Whitney U tests are applied to the data.  

It can be seen from Table 8, that the difference in the total number of 
environmental words between the high-profile and low-profile industries 
is statistically significant according to the independent-sample T tests 
(p=0.000).  

To alleviate any concern over the non-normality of the distribution of the 
variables for total income, net profit and total words, Mann-Whitney U 
tests were also performed, the results being reported in Table 9. The 
results confirm that the distribution of total environmental words is 
significantly different between industry types. In other words, industry 
type has a significant impact on the extent of ER by large Chinese listed 
companies. However, in order to test these relationships more rigorously, 
it is necessary to undertake statistical modelling. 
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Table 8:  Independent-sample T test 

 

Table 9:  Results of Mann-Whitney U tests 

 

6.5  Regression results 
The ARCH regression model is employed with the total amount of 
environmental words disclosed by sampled companies (Total) being 
regressed on four independent variables. As outlined in section 3.4, total 
income is used as measurement of company size, while reported profit is 
used as a measurement of the company’s profitability. All companies 
sampled are classified into either high-profile industries or low-profile 
industries, where in the regression model, 0 refers to a high-profile 
industry and 1 refers to a low-profile industry. As for the characteristic 
state-owned or not, 0 represents not-state-owned companies while 1 
represents state-owned companies. The following model- is estimated and 
the results presented in Table 10 below: 

Total = β0 + β1 income + β2 netprofit + β3 indtypeno  
 + β4 stateownno  (1) 
Where: 

income7 = total income in RMB 

netprofit = reported profit in RMB 

indtypeno = low profile companies (dummy) 

stateownno = state-owned companies (dummy)  

The ARCH process (for a single lag model) can be represented as:  

                                                           
7 For representational purposes two explanatory variables, total income and reported profit, 
which were originally collected in million RMB were rescaled. Both income and netprofit 
were divided by 10,000. 
 

Income 1.778 54.96 .081 92711.82 52152.35
Net profit -.534 89.66 .595 -3543.11 6637.78
Total words 5.491 59.38 .000 531.03 96.71

Std. Error 
Differencet df

g        
(2-

tailed)
Mean 

Difference

 Income Net profit Total words
Mann-Whitney U 974.00 970.00 547.50
Asymp. Sig. (2-tailed) .52 .50 .00
Grouping Variable: Industry type
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 (2) 

Where: 

σ2
t is the variance of the error, 

εt is assumed to be zero-mean normally distributed N(0, σ2
t), 

ε2
t   is the squared regression residual, 

γ are the ARCH parameters. 

That is, in the ARCH model, the variance of the regression residual is 
itself modelled as a (linear) function of lagged values of the squared 
regression error. Before interpreting the model, the goodness-of-fit of the 
ARCH model is examined. According to Ramanathan (1989), model 
goodness-of-fit is based on the following assumptions: 

• The explanatory variable coefficients are statistically 
significant and of the expected sign. 

• The statistical test comparing the model to the null model (the 
model with only a constant as a dependent variable) (The 
Wald Chi-square statistic is significant at better than the 
0.001% level (p-value 0.000)). 

• The model log pseudo-likelihood (-665.99) is smaller 
(absolute terms) than the log likelihood of the null model for 
the basic OLS model (-709.95). 

• The residuals are approximately normally distributed. 

Various models were examined, including a standard Ordinary Least 
Squares (OLS). The coefficient of determination (Adjusted R2) for the 
OLS model was approximately 0.40 indicating that about 40% of the 
variation in the dependent variable is explained by variation in the 
independent variables. In the model with a lagged dependent variable (the 
autoregressive (AR1) model) the adjusted R2 increases to 0.80. This is 
indicative of the goodness-of-fit of the ARCH model (an R2 is not 
available for the ARCH). As shown in Table 10 the ARCH coefficient is 
positive and of high statistical significance (p < 0.001) confirming the 
appropriateness of this model. In addition, as can be seen from figure 1, 
the residuals are approximately normally distributed; therefore, the 
explanatory power of the ARCH model is strong indicating reliability is 
acceptable.  

 
 

 

2 2
0 1 1t tσ γ γ ε −= +
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Figure 1: Distribution of residuals – autoregressive (AR1) 

heteroskedastic adjustments 

As can be seen from Table 10, all regressors included are statistically 
significant at better than the 1% level, which indicates that all the 
explanatory variables are highly correlated to the total amount of 
environmental words. Moreover, all regressors included have the expected 
sign.  Positive coefficients appear for income and netprofit, that is, the 
larger or the more profitable the companies are, the more ER companies 
provide. The negative coefficient for indtype indicates that low-profile 
industrial companies tend to disclose less ER compared to high-profile 
industry companies. The positive coefficient in stateown indicates that 
stated-owned companies are likely to provide more ER than non-state-
owned. The regression equation can be re-represented by using the results 
from Table 10 as shown below: 

Total = 371.994 + 6.382 income + 19.458 netprofit  
 - 435.321 indtypeno + 178.562 stateownno  (3) 

Table 10:  Regression model – autoregressive (AR1) with 
heteroskedasticity 

 Coef.  Std. Err. z P>z 

income 6.382 0.687 9.29 0.000 

netprofit 19.458 7.371 2.64 0.008 

indtypeno -435.321 66.455 -6.55 0.000 

stateownno 178.562 61.744 2.89 0.004 

constant 371.994 49.894 7.46 0.000 

ARCH Lag 1.295 0.466 2.78 0.005 

  
Comparing the coefficients, it is evident that industry type makes the 
strongest unit contribution to total environmental words, followed by 
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being a state-owned company. Moreover, it is noted that the explanatory 
effect of income and netprofit is small, but still significant as the average 
environmental words provides a low base. Finally, although the correlation 
between total income and total environmental words is higher than that 
between reported profit and total environmental words, total income 
makes less unit contribution to the total environmental words.   

In summary, the modelling shows that company size, profitability and 
industry are significant determinants of environmental disclosure in the 
sample of reports of Chinese companies. However, industry tends to have 
greater influence on the extent of ER. In addition, state ownership is 
revealed to be a very important characteristic in determining the extent of 
environmental disclosure. 

7. Discussion and conclusions  
By examining the annual reports of the 20 largest Chinese listed 
companies from 2005 to 2009, this study reveals the following: 

First, the study finds that ER by large Chinese listed companies generally 
increased over the five-year period, which is consistent with previous 
studies and surveys, and worldwide trends (Guo 2005; KPMG 2008; Gao 
2009; Gaoguan Information 2009).  

Second, while both the number of companies that disclose ER and the 
average number of environmental words increased, the number of 
companies that disclose was found to increase at a much faster rate than 
the average amount of environmental words. The statistical results show 
that the average number of environmental words disclosed by large 
Chinese listed companies ranged from 302 to 553which compares with the 
top 100 Australia listed companies’ annual reports that have an average 
number of environmental words of 1545 in 2008 (Rao et al. 2012); ER in 
large Chinese companies is considerably lower. This finding is similar to 
previous studies (Sahay 2004; Hossain et al. 2006; Yusoff et al. 2006; 
Gunawan et al. 2009; Mohammad et al. 2009), which found that ER in 
developing countries lags that in developed countries, and indicates ER in 
China is still emerging. 

Third, this study found general statements were most often included in 
annual reports, with declarative statements ranking the highest, and ‘bad 
news’ being generally omitted. These findings confirm a low quality of 
ER by Chinese listed companies. 

Fourth, various statistical analyses showed that company size and 
profitability are the determinants of ER made by these large Chinese 
companies. A larger or more profitable company provides greater 
quantities of ER. Moreover, ER of high-profile industrial companies 
surpasses that of low-profile industrial companies. This result mirrors 
those of previous studies that found larger, more profitable and 
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environmentally sensitive companies are likely to provide higher volumes 
of environmental information (Hackston & Milne 1996).  

Most importantly, results show state-ownership is a major determinant of 
disclosures. The regression model indicates that being a state-owned 
company increases the amount of environmental disclosure by about 180 
words on average. While company size, profitability, state-ownership and 
industry are all significantly related to the level of ER, state ownership has 
a very strong impact on ER, with the coefficient for state ownership, 
178.56, being considerably larger than the coefficients for income (6.38) 
and net profit (19.45).  

In addition to these findings, this study also shows that more Chinese 
listed companies have started to issue CSR reports, which is a sign that the 
companies are beginning to perform in more advanced ways in ER. This 
finding recognises the long held view that the annual report may no longer 
capture all ER (Unerman 2000). Also, this finding suggests future research 
is needed to establish whether ER across the two disclosure media (and 
possibly other media such as newspapers) differs.   

7.1  Implications 

The Chinese Government’s emphasis on environmental issues appears to 
be having the desired effect as ER is increasing, even though there is still 
some way to go for Chinese companies to reach the reporting standards of 
Western countries such as Australia. 

Legitimacy theory has frequently been used to explain ER practices in 
developed countries (Guthrie & Parker 1989; O’Donovan 2002), arguing 
that there is a legitimacy gap between companies’ actual behaviour and the 
public’s expectations, and in order to maintain continuous survival, 
companies will keep adjusting their behaviour to minimise the gap 
(Deegan 2006). The results showed that ER in China is general is 
declarative in nature with bad news being ignored, which indicates that ER 
made by Chinese listed companies is not comprehensive or reliable and 
portrays a partial image. Therefore, reports may mislead the impression of 
the real environmental reporting and impacts of companies and so it 
appears Chinese companies’ ER appears to be a device to maintain their 
legitimacy. Larger, more profitable or high-profile industrial companies 
have greater impact on the environment, and are easier to target. The study 
found that sampled larger, more profitable or high-profile industrial 
companies have greater volumes of ER. This finding further supports the 
implication that ER can be seen as a legitimacy device rather than an 
accountability mechanism. Facing pressure from stakeholders, companies 
may increase volume of disclosure in ERs to legitimate their 
environmental activities, to deflect attention away from environmental 
concerns, or to influence perception of their performance, particularly in 
the eyes of government. This may however, be mitigated by the fact that 
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high profile industrial companies may face more regulatory requirements, 
although the study showed very little compliance-related disclosures. 

In addition, stakeholder theory may also explain aspects of the findings. 
managerial stakeholder theory suggests that powerful stakeholders’ needs 
are fulfilled first, since they have greater impacts on companies’ survival 
(Deegan 2006). In China, the most powerful stakeholder in promoting 
companies to disclose environmental information seems to be the 
government. The result of the ARCH model shows that being a state-
owned company increases total ER by about 180 words, indicating more 
ER was produced by state-owned companies. As discussed earlier, 
although there are no comprehensive laws and regulations that mandate 
Chinese companies to disclose environmental information, there is a 
nationwide policy that promotes a green economy. For a state-owned 
company, the national policy may exert stronger stakeholder pressure than 
laws and regulations.  

The results of the study also show that there was an increase from 8 to 14 
between 2005 and 2006, in the number of companies that disclosed 
environmental information, and the average environmental words went 
from 302 to 451. The year 2006 was the first in which the eleventh five-
year-plan was implemented, and building a green economy is the plan’s 
major theme, with a target to reduce energy consumption per unit of gross 
domestic product (GDP) by 20%, and to reduce SO2 and COD emissions 
by 10% from 2005 levels by 2010 (Chinese Central Government 2006). 
Therefore, it is not surprising that an increase in volume of words reported 
occurred in the period. The results are consistent with the view that the 
government plays a role in motivating Chinese companies to adopt and 
build environmental disclosure. 

Finally, during the analysis of the content of environmental disclosure in 
the sample of Chinese companies, it was found that energy saving and 
emissions reduction are the predominant issues. Energy saving and 
emissions reduction are also major elements of the eleventh five-year-plan, 
therefore, companies are likely to try to impress the government and show 
how they strive to reach these targets. Again, this provides confirmatory 
evidence that the government significantly influences Chinese ER. 

7.2 Conclusions and further research 
This study provides an early attempt to reveal the extent of adoption of ER 
among a set of large Chinese listed companies. The study found that 
overall ER has developed very quickly, but is still at an emergent stage. 
The determinants of disclosure, including company size, profitability and 
industry, which have been found to be significant in the ER literature on 
developed countries, are also evident in China. In addition, state 
ownership is found to be a very important determinant supporting 
stakeholder influence. 
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The major contribution of this study to the literature on ER is the evidence 
of the role of the state in influencing company practices. In a centralised, 
command economy, the state has a great deal of influence without needing 
to mandate or regulate firm practices. The impact of state government 
control is shown to be strong, and is an important area for further research. 
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Appendix 1: Definitions of sub-categories 
 
Themes: 
Environmental protection 
• Pollution control in the conduct of the business operations. 
• Statements indicating that the company’s operations are non-

polluting. 
• Statements indicating that pollution from operations has been or will 

be reduced. 
• Air emission information. 
• Noise information. 
• Water discharge information. 
• Solid waste disposal information. 
• Research aim to reduce environmental pollution. 
• Supporting anti-litter campaigns. 
• Prevention or repair of damage to the environment resulting from 

processing or natural resources. 
• Any information on land care and improvements done for the purpose 

of sustaining the environment and nature. 
• Installation of effluent treatment plant. 
• Land reclamation and forestation programmes. 
• Land, water and forest protection. 
• Raw materials conservation. 
• Recycling plant of waste products. 
• Using recycled materials. 
• Efficiently using materials resources in the manufacturing process. 
• Minimizing wastage and preventing wastes. 
• Conservation of energy in the conduct of business operations. 
• Using energy more efficiently during the manufacturing process. 
• Utilizing waste materials for energy production. 
• Disclosing energy savings resulting from product recycling. 
• Discussing the company’s efforts to reduce energy consumption. 
• Disclosing increased energy efficiency of products. 
• Research aimed at improving energy efficiency of products. 
• Receiving an award for an energy conservation programme. 
 
General statements 
• Any statement of company’s philosophy and the background to all of 

their activities that affect the environment. 
• Any information on company’s environmental policy, objectives, 

commitments, aims and goals on future environmental undertakings 
or improvements. 

• Environmental awareness. 
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Environmental financial information 
• Past, current and future estimated expenditures or operating cost for 

environment. 
• Financing and investment for environment. 
• Tax information for environment. 
• Fines. 
 
Compliance  
• Any information on the stewardships, benchmarking and compliance 

of various environmental or company acts, regulations. 
• Any information on avoiding damages or violation of various 

environmental or company acts, regulations. 
• Any information such as court cases, compounds regarding 

misconduct of operations that describe violation of environment or 
violation of various environmental acts and/or laws. 

• Any information on the stewardships, benchmarking and compliance 
of various environmental guidelines (for example, Global Reporting 
Initiatives). 

• Any information include memberships or relationships with ‘green’ 
groups including government bodies, NGOs and other corporate 
bodies. 

 
Environmental risk 
• Any statement concern about insurance related to environment. 
• Any current and potential impact from environmental regulations and 

policies. 
• Any current and potential effect on company’s financial situation 

from environment. 
 
Corporate governance 
• Any statement about corporate governance that related to 

environment. Such as HSE system, EMS system and the Safety 
Health and Environment Committee. 

 
Others 
• Environmental audit. 
• Environmental donation. 
• Environmental end products and services. 
• Environment educations. 
 
 
Evidence: 
Non-monetary quantitative 
• Any statements which are quantitative, but not in monetary form, like 

how many emission have been reduced. 
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Monetary quantitative 
• Any statements which are quantitative and in monetary form, like how 

much has been spent to reduce the emission. 
 
Declarative 
• Any statements with no quantity expression. 
 
News type: 
Good news 
• Any positive impact of environment, like avoiding pollution, receive 

environmental awards. 
 
Bad news 
• Any negative impact of environment, like fines of exceeding the 

discharge limit, violating environmental regulations. 
 
Neutral 
• Any statements which are neither good news nor bad news, like the 

illustration of company’s environmental policy. 
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Appendix 2: Coding Rules  
 
• Headings are not counted;  

• Graphs, charts, tables and pictures are excluded;  

• Repeated disclosures are counted each time they appear;  

• Financial statements are counted, and one line is the equivalent of 
one sentence, and coded in the category: ‘environmental financial 
information’; 

• Notes below financial statements are counted and coded in category: 
‘environmental financial statements’; 

• The entire sentence is included in the word count if the sentence is 
relevant to environmental disclosure; 

• Only the statements that specifically describe a company’s 
environmental activities will be recorded into the category: 
‘environment protection’. General information such as a company’s 
commitment to save energy and reduce emissions is recorded into the 
category: ‘general statements’; 

• All statements about environmental risk are counted as neutral; 

• Any information that refers to increasing loans to green industries 
and decreasing loans to non-green industries is counted as ‘other – 
end product and services’. 
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Environment Extra! 

Hall of Fame in Australia – award presented by Professor James 
Guthrie, Macquarie University 

4 December 2012  

Professor Carol Tilt is currently the Dean at Flinders University’s School 
of Commerce at which she has been a member since 1993, after 
undertaking an Honours project on lobbying groups and environmental 
matters. Carol is such an influential Australian figure in social and 
environmental accounting that it was decided that she be awarded the 
Australasian Conference for Social and Environmental Accounting 
Research (A-CSEAR) Hall of Fame award for services to accounting 
generally and social and environmental accounting in particular. She has 
attended all A-CSEAR conferences and has always been an active member 
in the community, encouraging emerging scholars and PhD students to 
research in the area.  

Carol entered academia through her honours and the following provides a 
brief overview of her path over the last two decades.  

At the Plenary of the A-CSEAR conference in 2008, she revealed some of 
her life before becoming an academic, when she was an active member of 
Greenpeace, and she worked as a school teacher, store manager and lift 
attendant. Doing Honours in 1992, resulted in her finding her ideal career.  
She has always been an avid nature and animal lover and working in the 
social and environmental accounting field allowed her to include her 
passions in her work life. 

Her Honours supervisor was Professor Lee Parker and this also began an 
important mentoring relationship that set her on the road to becoming the 
successful accounting academic she is today. She published the seminal 
Accounting, Auditing and Accountability Journal (AAAJ) paper on lobby 
groups in 1994 from her Flinders honours, has over 280 citations on 
Google Scholar and has the 8th most cited article in AAAJ. 

Carol completed her PhD in 1998 with Professors Lee Parker and David 
Owen as supervisors, and she worked her way up through the ranks at 
Flinders becoming a Professor in 2010, and was also accepted as a Fellow 
of CPA Australia in the same year. In 2012 she becomes a Chartered 
Accountant via special entry. Carol has over 30 refereed publications in 
high quality journals, including three in AAAJ, and has many other 
publications, working papers, and conference presentations. 

Carol is currently supervising five PhD students, is the recipient of a Vice 
Chancellor’s Award for Excellence in Teaching, and is on seven Editorial 
Boards, including AAAJ, and she reviews for over 15 journals. Carol’s 
main strength is her mentoring skills, as she has helped many Early Career 
Researchers and PhD students over the years, especially at A-CSEAR 
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conferences, by reading and reviewing their work, or simply by providing 
the encouragement needed to submit the paper, or to keep going!  

As well as being a committed researcher, and mentor to Early Career 
Researchers and students, Carol has also shown great aptitude for 
administration!  Over the years she has been a program director, associate 
head (Research), Postgraduate Director, Undergraduate Director, Deputy 
Head, and in 2010 she became Head of the Business School at Flinders. 
Despite a busy administrative workload however, she has been able to 
attend every A-CSEAR conference since they began.  

Our good wishes go to Carol, the 2012 winner of the A-CSEAR Hall of 
Fame award for service to accounting generally and social accounting in 
particular. All Carol’s friends, colleagues and others have been touched by 
her generosity, time, guidance and her pioneering thought leadership and 
the many of whom have particular reason to value her contribution to the 
community. 
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IFAC releases proposed guidance on project and investment appraisal 
for sustainable value creation. 

4 December 2012 

The Professional Accountants in Business (PAIB) Committee of the 
International Federation of Accountants (IFAC) has released for comment 
proposed International Good Practice Guidance (IGPG), Project and 
Investment Appraisal for Sustainable Value Creation. This principles-
based guidance will help the accountancy profession to facilitate 
sustainable organizations, financial markets, and economies by taking into 
account economic, environmental, and social considerations for project 
appraisal and investment decisions. 

“The time was right to update the 2008 guidance to reinforce the 
importance of rigorous project and investment appraisal, with a specific 
emphasis on facilitating long-term decision making and incorporating 
sustainability related impacts,” said Roger Tabor, chair of the PAIB 
Committee. “The revised guidance also sets out the critical role 
professional accountants in business play in advising on the application of 
financial principles and theory that are being tested during this current 
period of market instability.” 

More than half of all professional accountants in the world work in 
business and the public and not-for-profit sectors. They play a crucial role 
in helping organizations ensure a systematic and analytical approach to 
project and investment appraisal that incorporates wider external impacts 
by including relevant costs and benefits into the decision process. External 
impacts include social impacts, like health and safety and labor practices, 
the economic impacts of decisions, such as in communities and for 
suppliers, and environmental impacts, such as biodiversity and pollution. 

“Through a better understanding of these wider impacts and externalities, 
an organization and its stakeholders will have a more complete picture of 
sustainable value creation,” said Vittorio Lusvarghi, outgoing chair of the 
PAIB Committee’s Sustainability Task Force. Mr. Lusvarghi is being 
succeeded by Athalanallur Natarajan Raman.

 

Launch of Sustainability accounting Standards Board 

The Sustainability Accounting Standards Board™ (SASB) has been 
founded with the stated intention of filling "...a current void in corporate 
reporting by quantifying the value of corporate non-financial information." 
SASB will develop and publicly distribute comprehensive, industry-
specific sustainability accounting standards for the benefit of companies, 
investors, and the public. 

“SASB will be the U.S. voice for material non-financial issues and how to 
recognize and account for them as part of corporate reporting,” said Dr. 
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Jean Rogers, SASB Executive Director. “The standards we develop will 
promote sustainable value creation and ultimately enhance the 
competitiveness of all U.S. industries on the most pressing challenges 
facing industry and society today.” 

As its first initiative, SASB is producing a Materiality Map™ that weights 
the priority of sustainability issues by industry across 10 sectors, which is 
useful for asset allocation strategies and understanding exposure to certain 
kinds of environmental, social, and governance (ESG) risk. For issues 
deemed most material in each industry through an evidence-based 
approach, SASB will develop key performance indicators unique to each 
of 89 industries suitable for disclosure in the Form 10-K, thereby 
facilitating comparable corporate reporting. Bloomberg, an early supporter 
of SASB, will also collaborate in developing the Materiality Map™.  

“The impact that financial reporting standards have had on the capital 
markets is obviously profound. We wouldn’t have the capital markets that 
we have today in terms of scope, depth and liquidity if investors didn’t 
have credible information for financial reporting,” said Harvard Business 
School Professor Robert Eccles, founding chairman of SASB. 
“Transparency is equally important for nonfinancial reporting, and that is 
at the core of SASB’s mission.”  

Additional information is available on the SASB website. 

 

ERFAG issues draft comment paper on emissions trading schemes 

5 December 2012 

Carbon emissions trading is yet to be formalised in Australia where a 
carbon tax regime has been installed by the federal government. In Europe 
where emissions trading is established, the European Financial Reporting 
Advisory Group (EFRAG) has published a Draft Comment Paper on 
'Emissions Trading Schemes'. Preliminary views are formulated and 
expressed at this stage of the due process.  

Due to the lack of specific guidance for the accounting treatment of 
emission rights, diverging accounting practices have emerged for the 
accounting of assets and liabilities arising from participation in an 
Emissions Trading Scheme. For this reason, EFRAG welcomes the paper 
‘Accounting of GHG Emissions Rights Reflecting Companies’ Business 
Models’ that was issued by the French standard setter Autorité des Normes 
Comptables (ANC) issued in May 2012, as it provides a basis to stimulate 
a relevant debate. EFRAG believes that European constituents should 
consider the issues because Emission Trading Schemes affect many 
entities and have potentially material impacts. 
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EFRAG intends to publish a feedback statement of all comments received 
on the Draft Comment Paper, and on that basis, to make its 
recommendations to the IASB. 

Comments are requested by 30 April 2013. 
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Call for papers 

7th Asia Pacific Interdisciplinary Research in Accounting 
(APIRA) Conference 

26 – 28 July 2013, Kobe, Japan 

Date to remember:  
Deadline for submissions: 31 January 2013 

http://www.apira2013.org/about/  

This interdisciplinary accounting conference is dedicated to the 
advancement of accounting knowledge and practice. It provides a platform 
to discuss the interaction between accounting/auditing and their social, 
economic, institutional and political environments.  

Conference sessions and papers will critique contemporary theory and 
practice, examine historical and interdisciplinary dimensions of 
accounting, debate policy alternatives, and explore new perspectives for 
understanding and change in the accounting discipline.  

Researchers interested in contributing to the conference should send 
papers for review and selection no later than January 31, 2013.  

 

2013 EMAN Global Conference 

14-15 July 2013, Gold Coast, Australia 
 
Venue: Radisson Hotel Resort, Gold Coast, Queensland, Australia 
Host Institution: Griffith University, Australia  

Date to remember:  
Deadline for submissions: 24 February 2013 

Theme: Environmental and Sustainability Management Accounting 
(EMA) for Advancing Sustainability Management  

The conference theme is Environmental and Sustainability 
Management Accounting (EMA) for Advancing Sustainability 
Management. Sustainability and sustainable development, defined by their 
economic, social and environmental dimensions, are clearly one of the 
major challenges for society. The ongoing debate on the link between 
sustainability and business is whether sustainability management creates 
values.  
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In a turbulent business environment characterized by rapid change and 
uncertainty there is a growing business need for support in understanding 
the complexity of sustainability issues and their economic implications, and 
for decisions which address problems such as carbon emission reduction, 
increasing energy costs and material consumption, and resource scarcity.  

Accounting for the environmental, economic and social (or sustainability) 
impacts of organizational strategies and actions has been a growing area of 
practice and research in recent years. Sustainability requires a balanced 
approach to environmental, economic, and social performance. Business 
practices in this area encompass provision of information within 
organizations to help managers at different levels appreciate the potential 
corporate sustainability impacts on and of their decisions.  

Sustainability accounting provides decision-makers with tools and 
approaches towards improving the sustainability performance of companies 
and organisations, thereby contributing to more sustainable corporate 
bottom lines and sustainable value. How can sustainability and 
environmental management accounting contribute to creating a more 
sustainable business organisation and global sustainability? What is the 
role of social and environmental accounting in making business less un-
sustainable? EMA supports companies to assess and manage their 
sustainability performance by quantifying environmental impacts and 
loads, by defining sustainable performance metrics, and by identifying 
costs and savings, as well as risks and opportunities, related to their 
operations. EMA produces measurements that are vital in all efficient and 
effective sustainability management practices. The conference addresses 
the issues related to companies' and organisations' use of EMA when 
developing their strategies and actions for creating sustainable value. 
Specific topics which could be addressed in the conference contributions 
include:  

• How can EMA contribute to corporate sustainability and 
sustainable development?  

• Challenges and opportunities for EMA supporting and advancing 
sustainability management  

• New approaches and innovations in EMA and its links to 
sustainability management  

• Practical applications and case studies in EMA  

• Surveys and empirical analyses of (new) EMA approaches  

• The application of sustainability accounting and reporting for 
informing external stakeholders  

• Further topics related to environmental and sustainability 
accounting 



Vol. 18, No. 4, December 2012    

295 
 

SPECIAL EDITION PUBLICATION: There will be a special edition 
publication of, Journal of Accounting & Organizational Change, within 
the Emerald Publishing Group for the EMAN Global 2013 conference. 
Professor Dr John Sands and Professor Dr Ki-Hoon Lee will be the guest 
editors for this special edition publication.  

HOW TO SUBMIT SHORT PAPERS FOR THE CONFERENCE 
PROCEEDINGS? Contributors, both researchers and practitioners, 
interested in presenting a paper at the conference are invited to submit a 
short paper to the conference organisers by e-mail: 
eman2013_global@griffith.edu.au 
 
The deadline for submitting a short paper (Maximum 1500 words) is 24 
February 2013. Authors will be informed of the acceptance of their short 
papers by 24 March 2013 at the latest. For accepted submissions, the 
deadline for revised paper for the conference proceedings is 20 May 2013. 
Selected papers will be invited for the special issue of Journal of 
Accounting & Organizational Change.  
 
We look forward to welcoming you in Gold Coast!  
 
Ki-Hoon Lee, John Sands and the EMAN Team  
 
If you have any questions, please don't hesitate to contact us:  
eman2013_global@griffith.edu.au 

 

Social and Environmental Accountability Journal 34(1), 
April 2014  

Special Issue on Carbon Accounting: The Contribution of Social and 
Environmental Accounting to the Debate  

Special Issue Editor: Carlos Larrinaga, Universidad de Burgos 

Date to remember:  
Deadline for submissions: 28 February 2013 

Anthropogenic induced global climate change (GCC) raises a diversity of 
questions in the domains of organisations, markets and policymaking. 
Accounting has a pivotal role in the process of developing metrics of 
greenhouse gases (GHG) emissions which enable interventions in different 
markets and policymaking areas. Scholars from disciplines such as 
economics, sociology or geography have revealed the contentious nature 
of carbon accounting, in all its guises, and there is a growing body of 

mailto:eman2013_global@griffith.edu.au
mailto:eman2013_global@griffith.edu.au
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literature in social and environmental accounting. There is, however, still 
room for a contribution to broader debates on carbon accounting by, 
following the editorial policy of SEAJ, developing new literature drawing 
not only on accounting, but also on accountability, reporting and auditing 
practice, research, theory and teaching in the field of GCC. 

This special issue invites papers that intend to move the social and 
environmental accounting literature in the direction of making a more 
ambitious contribution to broader debates about carbon accounting. In line 
with the editorial policy of SEAJ, methodology and character of papers is 
purposefully open, and shorter papers as well as directness, clarity, policy-
relevance and novelty are sought in the contributions to this special issue. 
Topics that might be considered for publication in this special issue 
include, but are not limited to the following: 

• Reviews of different literatures on carbon accounting, 
identifying potential intersections with and unique contributions 
of social and environmental accounting  

• Explorations of different scales and forms of entity for which 
carbon accounting has been attempted (for example, nation state, 
regionally, organisationally and by products) and the 
intersections between these scales  

• Reflections on any regionally interesting GCC issues (such as 
accounting for the supply of carbon credits in developing world 
contexts or the operation of particular carbon accountability 
regimes)  

• Controversies around the use and commensurability of uniform 
metrics to account for GCC and GHG emissions  

• Explorations of how different metrics of GCC and GHG 
emissions are mobilized for the intervention in markets and 
policymaking areas  

• Aspects of financial and non-financial carbon reporting, 
including compliance with public/private disclosure 
requirements and the vicissitudes of financial carbon accounting 
standardization  

• The interplay between carbon accounting and the compulsory 
and voluntary schemes for emission rights trading  

• Verification/assurance of carbon accounting and reporting 
(including exploration of the claims for ‘carbon neutrality’)  

Authors interested in contributing to this Special Issue of SEAJ should 
follow the “Notes for SEAJ Contributors” and submit their manuscripts 
for review to: csear@st-andrews.ac.uk no later than 28th February 
2013. Contact: Carlos Larrinaga, Universidad de Burgos 
Email: carlos.larrinaga@ubu.es  
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Supply Chain Management: An International Journal 

Special Issue on Managing and Measuring Sustainability Performance 
of Supply Chains 

Special Issue Editors:  
Professor Dr Stefan Schaltegger, CSM Leuphana University, Lüneburg, 
Germany 
Professor Roger L Burritt, CAGS, University of South Australia, Australia 

Date to remember: 
Deadline for submissions:  4 February 2013 

The sustainability of supply chains and their management by 
organizations are of growing significance to businesses keen to gain a 
competitive advantage, or to industries which are risk sensitive to the 
environment or social issues. Yet, with the exception of sustainability 
assessments in pilot studies, research-based life cycle assessments, 
selected certification of green products, or demonstration cases, 
companies have largely struggled with or ignored the management and 
measurement of sustainability performance over their whole supply 
chains. Sustainability issues in supply chains, however, have become an 
important topic in procurement, innovation management and marketing. 
The rationale for this special issue is that sustainability issues in supply 
chains act as a catalyst for researching the links between consequences of 
adopting sustainability as a strategic goal and performance management, 
accounting, auditing and management control. 

The need in focal companies and suppliers to gather data, make 
information available, and generate knowledge for decision making has 
never been stronger than in emerging areas such as the measurement and 
management of the social and environmental performance of suppliers 
and complete supply chains. In the process of globalization with high 
levels of specialization and outsourcing the reliable performance 
measurement and effective management for sustainability of supply chains 
has been shown as essential for very different industries, either dealing 
with high reputational risk issues such as child or forced labour or for the 
market success of businesses offering particularly sustainable products and 
services. The increasing demand for the certification of sustainable 
products and services furthermore emphasizes the need for reliable 
sustainability performance measurement and management approaches. 
Whereas some focal companies emphasize supplier audit and selection, 
others implement a supplier development and training strategy of 
sustainable supply chain management; both with different roles and 
consequences for establishing information management systems, 
accounting, management control, auditing and reporting. Subsequently, 
thought leadership for policy and practice is needed to develop further 
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frameworks and tools for information and performance managers to 
participate in and contribute effectively to sustainable development. 
Academics and practitioners will want to demonstrate best practice and 
business progress in environmental and resource management, as well as 
responsible corporate social activities and share this leading-edge practice. 
To have global reach, information systems managers, accountants, 
auditors, controllers and reporting specialists will need to contribute to a 
sustainable future for developed and emerging nations in relation to 
sustainable supply chains and the associated possibilities for society, 
nature, business and industry. 

 

Journal of Cleaner Production Journal  
 
The sustainability agenda of the minerals and energy supply and 
demand network: an integrative analysis of ecological, ethical, 
economic, and technological dimensions 
 
www.elsevier.com/ locate/jclepro 
 
Special Issue Editors: 
Sumit K. Lodhia, CAGS, University of South Australia, Australia. 
Chris Moran , Sustainable Minerals Institute, The University of 

Queensland, Brisbane, Australia, 
Nadja C. Kunz, Centre for Water in the Minerals Industry, Sustainable 

Minerals Institute, The University of Queensland, 
Australia,  

Donald Huisingh, University of Tennessee, USA 

Date to remember:  
Deadline for abstract submissions: 31 March 2013 
Deadline for paper submissions:  30 June, 2013 

Abstract 

The supply of minerals and energy is critical to the maintenance and 
growth of human and environmental wellbeing. However, the necessarily 
disruptive processes can create collateral negative impacts that result in 
trade-offs with the benef its of supply. Individual companies that undertake 
these activities have taken steps to minimise any negative impacts and 
legacies. Similarly, companies have joined in various associations to 
coordinate the development of policies and the principles that underpin 
them. The International Council on Mining and Metals is the most 
globally-prominent industry association. This special volume will explore 
the changes in light of Rio20þ against the backdrop of the potential for 
change as articulated by ICMM and other organisations. Publications and 
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guidelines on many topics have been published, e.g., human rights, mine 
closure, social development, operating in a carbon constrained world, 
resource endowment etc. The special volume will analyse the 
achievements that the mining sector has made, take a critical look at areas 
where progress has been less than what might have been hoped, identify 
barriers to progress and highlight opportunities for future progress. Papers 
are invited on all aspects of operating sustainably and how this relates to 
sustainable development at regional and national levels.  

1. Topical areas 

This special volume seeks to encourage discussion about the role of the 
minerals and energy industry in the global sustainable development 
agenda. The editorial team welcomes submissions in the following topical 
areas:  

 
• Sustainability accounting and reporting in the mining 

industry - Environmental and sustainability management and 
accounting, sustainability and integrated reporting through 
various media, climate change accounting, water accounting, 
human rights management and/or reporting, ethical investment in 
the mining industry. 

• Corporate social responsibility (CSR) in the mining industry - 
CSR practices, Corporate Community partnerships, NGO 
perceptions of reality of CSR in the mining industry, regulatory 
issues, e.g., mandatory versus voluntary initiatives, the role of 
social media in CSR communication and practice, ethical 
behaviour with regard to workers and inhabitants in the vicinity 
of mining activities. 

• Future mining challenges - cradle-to-cradle management of all 
materials, urban mining, the implications of declining ore grades, 
physical constraints imposed by massive scale mining, challenges 
in the inevitable shift from surface to massive underground 
mining. 

• Integrative models and frameworks for sustainability - 
beyond the triple bottom line, what frameworks are proving 
useful in an operational context? Where have models enabled 
positive policy developments and/or improved on-the-ground 
practices? 

• Management aspects - industrial ecology, innovation systems, 
multinational mining in developing countries - experiences, 
implications, and real opportunities to make dramatic 
improvements, innovative supply chain management. 
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• Mining in a developing context - resource curse/endowment, 
artisanal/informal mining, effective governance and regulation 
(concepts, practices and barriers to implementation)  

• New frontiers in the oil and gas industries - specific 
opportunities and challenges for this industry, e.g. hydraulic 
fracturing, aquifer interactions, mixed surface footprints of 
multiple resource-using activities, deep energy-intensive 
extraction techniques requiring significant surface disturbance, 
e.g., tar sands mining. 

NOTE: The Journal of Cleaner Production’s 25th Anniversary Conference 
- to be held in October or November 2014 - will be a great opportunity for 
authors of papers in this Special Volume to follow-up on the f indings, 
recommendations and challenges that will be addressed in it. (Location 
and date of the conference will be announced in 2013.)  

2. Tentative schedule 

Contributors with proposals for papers are encouraged to communicate 
with the co-editors by e-mail for further questions. Submission Timetable 
and Deadlines:  

• Call for papers published: October 22, 2012 
• Deadline for submitting extended abstracts of approximately 400 

words of potential papers: March 15, 2013 Submit abstracts to 
sumit.lodhia@unisa.edu.au 

• Editorial team will provide feedback to authors of the extended 
abstracts by March 30, 2013 

• Deadline for Authors to submit papers for the Special Volume: 
June 30, 2013 

• First set of reviews received by the authors: August 1, 2013 
• Deadline for submitting the revised version of the papers: 

October 1, 2013 
• Second set of reviews received by the authors: November 15, 

2013 
• Deadline for submission of revised documents: December 15, 

2013  
• Publication of Special Volume: February 2014 

3. Contributions format and procedures 

A range of formats are invited for consideration. Standard research papers 
should be 7000-8500 words. We also invite longer comprehensive 
integrated review articles of 10,500-13,000 words. In addition, the 
Editorial Team invites letters to the editor, debates and rebuttals, opinion 
pieces, notes from the f ield and book/software reviews. These shorter 
contributions should be between 400 and 3000 words. All authors should 
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follow the ‘Guide for Authors’ provided on the “Journal of Cleaner 
Production” website: 

http://www.elsevier.com/wps/find/journaldescription.cws_home/30440/aut
horinstructions. 

4. Paper review process 

After the authors have submitted their abstracts and papers to the Journal 
of Cleaner Production via Elsevier’s EES system, the papers will be 
reviewed via a single blind process in which the reviewers will have 
knowledge of the identity of the authors but the authors will not know the 
identity of the reviewers. The Special Volume editorial team will be 
responsible for coordinating the review/revision process and will seek to 
obtain 3e5, top quality peer reviews for each paper. (Members of the 
Special Volume editorial team are expected to also contribute reviews.)*   

Contact: sumit.lodhia@unisa.edu.au (S.K. Lodhia), 
chris.moran@uq.edu.au (C. Moran), n.kunz@uq.edu.au (N.C. Kunz), 
dhuising@utk.edu,donaldhuisingh@comcast.net (D. Huisingh). 

 

Accounting, Auditing & Accountability Journal 

Special issue on Integrated Reporting 

Guest Editors:  
Charl de Villiers, Professor of Accounting, The University of Waikato, 
New Zealand, 
Jeffrey Unerman, Professor of Accounting and Corporate Accountability, 
Royal Holloway, University of London, 
Leonardo Rinaldi, Lecturer in Accounting, Royal Holloway, University of 
London,  

Date to remember:  
Deadline for submissions: 31 March 2013 

What is integrated reporting?  

According to the IIRC, "integrated reporting brings together material 
information about an organization's strategy, governance, performance and 
prospects in a way that reflects the commercial, social and environmental 
context within which it operates. It provides a clear and concise 
representation of how an organization demonstrates stewardship and how 
it creates and sustains value. An integrated report should be an 
organization's primary reporting vehicle." 
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The integrated reporting initiative builds on prior initiatives and advances, 
such as the GRI framework, sustainability accounting initiatives, and 
social and environmental reporting initiatives without invoking these 
terms. By avoiding explicit association with existing initiatives and 
terminology, this new initiative might draw in new players and stimulate 
innovation in disclosure mechanisms. There is renewed hope that these 
"alternative accountings" will become mainstream. 

However some commentators critique the integrated reporting drive by 
pointing out the de-emphasis of sustainability and accountability, and the 
focus on investor information needs, in the IIRC’s recent Integrated 
Reporting discussion paper. Concerns have also been raised that the 
agenda may already have been set and may be controlled and captured by 
the business community. This could result in the initiative being unable to 
achieve meaningful change that address the real underlying issues of 
moving towards a sustainable economy with stakeholder oversight enabled 
by a full recognition of corporate responsibilities and accountabilities. 

The drive towards integrated reporting as an organization's primary 
reporting vehicle, the lack of a shared understanding of what this entails, 
and the critiques ensure that the meaning of the term integrated reporting 
is still fluid, contested and still open for interpretation. Not to mention 
uncertainty regarding what a good integrated report looks like and how to 
assess an integrated report. This special issue of Accounting, Auditing and 
Accountability Journal is intended to stimulate academic debate of the key 
issues involved in Integrated Reporting. 

We are primarily interested in papers that engage in this debate by 
examining new innovations in disclosure and in the mechanisms 
(including rules and structures) organizations may and/or have put in place 
to manage, control and disseminate integrated reports. 

We welcome submissions such as: 

1. novel theorisations of the key benefits that Integrated Reporting 
seeks to provide, and impediments to realisation of these benefits;  

2. empirically based case study papers on the internal mechanisms 
employed by early adopters; 

3. empirically based papers on disclosure innovations by early 
integrated reporters; 

4. experiment based papers on aspects of integrated reporting that 
needs exploration but is limited by the lack of exemplars; the 

5. development of ideas, frameworks, and tools to assess the level of 
integration in integrated reports, as well as the worth of integrated 
reports for various stakeholders; 

6. analysis of the specific conditions under which corporate 
engagement in Integrated Reporting is enacted, maintained and 
transformed; 
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7. explorations of the role and impact of integrated reporting 
practices in fostering behavioural change at different levels 
within organizations; and 

8. investigations into the role, impact and shape of information 
systems employed to record and report integrated information.  

It is envisaged that a variety of theoretical perspectives could be used to 
help to provide and analyse novel in-depth insights in the above areas. 

The closing date for submissions for this special issue is 31 March 2013. 
Manuscripts should be submitted via Scholar One Manuscripts: 
http://mc.manuscriptcentral.com/aaaj. Please choose the special issue from 
the list when submitting. Author guidelines can be found: 
http://www.emeraldinsight.com/products/journals/author_guidelines.htm?i
d=aaaj. 

 

Call for abstracts  

16th EMAN Conference Material Flow Cost Accounting  

Technische Universitaet Dresden, Faculty of Business and Economics, 
Chair for Environmental Management and Accounting, 01062 Dresden, 
Germany  

Dresden (Germany), 21 - 22 March 2013  

Dates to remember: 
Deadline for abstracts: 14 January 2013. 
Notification of acceptance: 28 January 2013.  
Authors of accepted abstracts are required to send their extended abstract 
for publication in the conference proceedings by 28 February 2013.  

Managing material and energy flows has been one of the core issues of 
cleaner production in research and practice for decades and consequently 
resource and energy efficiency in companies has been improved steadily. 
Nevertheless the analyses were often restricted to single projects; mostly 
the focus of the research was on physical flows, sometimes followed by a 
monetary evaluation. In order to support companies in better 
understanding both the environmental and financial consequences of their 
material and energy use the International Organization for Standardization 
has developed a standard on Material Flow Cost Accounting (MFCA), that 
was released in September 2011. In order to motivate research on this 
topic the conference theme of The Environmental and Sustainability 
Management Accounting Network on 21-22 March 2013, hosted by the 
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Chair of Environmental Management and Accounting at Technische 
Universitaet Dresden in Germany will be “Material Flow Cost 
Accounting” followed by a special issue of the Journal of Cleaner 
Production.  

We invite review papers, methodological papers, and case studies that 
include but are not restricted to the following topical areas:  

• MFCA in supply chains, both upstream and downstream to 
improve efficiency  

• Integration of external costs in MFCA  
• Methodological issues of MFCA  
• Relationship of MFCA to other instruments of Environmental 

Management Accounting  
• Reviews of existing MFCA studies  
• Case studies in large and small and medium sized companies  
• Implementation issues of MFCA  
• Mainstreaming of MFCA  

 
Please consider Abstract submission of maximum 400 words.  

The corresponding call for papers in the Journal of Cleaner Production has 
already been announced. Further information can be downloaded at 
http://www.sciencedirect.com/science/article/pii/S0959652612000376.  

We look forward to welcoming you in Dresden!  

Edeltraud Guenther, Anne Bergmann and the EMAN team  

If you have questions please don´t hesitate to contact us: 
eman2013@mailbox.tu-dresden.de  

For more information on EMAN and previous conferences, please visit 
our web site: http://www.eman-eu.net/ 

 

 

  



 

 

 
 
 
 
 

 
 
 
 
 
 

  

http://www.cpaaustralia.com.au/cps/rde/xchg/cpa-site/hs.xsl/home.html
http://www.cpaaustralia.com.au/cps/rde/xchg/cpa-site/hs.xsl/home.html
http://www.cpaaustralia.com.au/cps/rde/xchg/cpa-site/hs.xsl/home.html
http://www.cpaaustralia.com.au/cps/rde/xchg/cpa-site/hs.xsl/home.html

	Volume 18, Number 4, December 2012  
	ENVIRONMENT EXTRA!
	CALL FOR PAPERS

	3.1  Private dam management policy setting - Australia
	3.2  Private dam management policy setting - Queensland
	5.1  Catchment setting – Wivenhoe Dam
	5.2  Possibility of cumulative failure risk transferred to the Wivenhoe Dam
	5.3  Queensland flood inquiry
	6.1  Robust resilience policy – the importance of insurance
	6.2  Rapidity of resilience policy – a tool to account for optimal private dam protection in the face of cumulative flood risks
	3.1 Trends of social and environmental reporting
	3.2  Content of social and environmental reporting
	3.3 Determinants of social and environmental reporting
	4. Theoretical foundation
	5. Research method
	5.1 Sample selection
	5.2 Content analysis
	5.3 Dependant variable
	5.4 Independent variables
	6. Results and discussion
	6.1  Analysis by theme
	6.2  Analysis over time and by industry
	6.3  Pearson’s correlation
	6.4  Independent-sample T tests and Mann-Whitney U tests
	6.5  Regression results
	7. Discussion and conclusions
	7.1  Implications
	References
	Special issue on Integrated Reporting
	Guest Editors:

