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Abstract 

Despite increasing calls for integration, economic performance and environmental 
performance, in this case with regard to carbon emissions, are often managed 
separately in business practice and examined separately in research. This study 
explores the carbon efficiency (integration of economic and environmental 
efficiency) of corporations registered under the Australian National Greenhouse 
and Energy Reporting (NGER) Act 2007. Both carbon emission data and key 
economic data for Australian NGER reporting companies during 2008-2010 were 
collected and integrated for the purpose. Economic value generated relative to 
carbon emissions generated was used as a measure for carbon efficiency. It was 
found that carbon efficiency results vary significantly between industries and 
scopes of emissions. Environmentally sensitive industries achieved relatively high 
efficiency results for Scope 2 carbon dioxide equivalent (CO2-e) emissions, but low 
efficiency performance for Scope 1 emissions and total energy consumption. A 
reverse pattern was found in non-environmentally sensitive industries where 
carbon efficiency outcomes for Scope 1 CO2-e emissions and energy consumption 
were relatively high but carbon efficiency for Scope 2 emissions was low. The 
comparison of carbon efficiency results in the 2008-09 and 2009-10 reporting 
years indicated almost no change in corporate carbon efficiency management 
since the mandatory disclosure requirements were introduced. While the finding of 
poor carbon efficiency for direct emissions in environmentally sensitive industries 
supports current government policies to encourage clean production and fuels, the 
unexpected poor carbon efficiency for indirect emissions in non-sensitive 
industries highlights the failure of policies to encourage efficiency improvements 
in such industries.  
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Planet, people and profit are inextricably intertwined. A key 
challenge for leadership is to make sustainability issues 
mainstream. Strategy, risk, performance and sustainability have 
become inseparable. 

 – King Code of Governance for South Africa 2009  
 (Institute of Directors in Southern Africa 2009, p. 11) 

1. Introduction 

Since the passage of the National Greenhouse and Energy Reporting 
(NGER) Act in 2007, Australian companies, in particular, those high 
polluting entities, have identified themselves in a position that they have to 
take greenhouse gas emissions more seriously than ever. The carbon tax 
legislation will perhaps give another big boost to carbon management and 
disclosure. While corporate carbon performance is now under closer 
scrutiny by various corporate stakeholders including investors and 
shareholders, their financial performance attracts greater attention too 
because of the tougher economic conditions since the global financial 
crisis.  

Many previous studies advocate the positive link between corporate 
environmental performance and economic performance and provide 
evidence that companies can achieve “win-win” in both environmental and 
economic performance (see e.g. Porter & van der Linde 1995; Konar & 
Cohen 2001; Derwall, Guenster & Koedijk 2005). The past few years have 
seen increasing calls for integration (Institute of Directors in Southern 
Africa 2009; Eccles & Krzus 2010). However, in practice, the connection 
between economic and environmental performance remains elusive. In a 
recent study of 30 large global companies, Hubbard (2009) reported that 
economic indicators of performance were mostly omitted in corporate 
sustainability reports as the position put forward by most companies was 
that financial performance should be within the annual report. Therefore, 
questions remain as to whether sustainability and carbon issues have been 
integrated into core business (Eccles & Krzus 2010) and whether eco-
efficiency (i.e. “win-win” in both economic and ecological efficiency) 
(Schaltegger & Burritt 2000) has been managed and achieved. While 
debates on the relationship between corporate economic and 
environmental performance have never been resolved, KPMG’s (2010) 
recent International Survey of Corporate Responsibility shows that only 
three per cent of companies worldwide are reporting corporate 
sustainability on an integrated basis, i.e. most companies merely produce a 
report combining the sustainability report and financial report (or annual 
report), instead of integrating strategic performance outcomes more 
broadly in one report. This result seems to suggest that eco-efficiency has 
been overlooked in the corporate world. 
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Eco-efficiency is an important indicator for corporate sustainability. Eco-
efficiency measures economic value added relative to environmental 
impacts generated which explicitly reflects “integration of economic 
information (the flow of financial funds such as income, expense, 
revenues and costs, which is linked to changes in stocks of funds [assets, 
liabilities and equities]) from conventional accounting with environmental 
information (environmental interventions such as emissions and resource 
use, which is linked with changes in eco-asset balances) derived from 
ecological accounting” (Schaltegger & Burritt 2000, p. 358).  

Although eco-efficiency was proposed over a decade ago and its 
significance in examining integrated performance for business and  
countries as a whole (e.g. eco-efficient Gross Domestic Product (GDP) has 
been increasingly acknowledged (Schaltegger & Burritt 2000; Korhonen 
& Seager 2008), the application of eco-efficiency in measuring carbon 
performance, i.e. carbon efficiency, is limited, partly because eco-
efficiency information has seldom been communicated in corporate 
reporting (Cerin 2002) and partly because carbon emissions have not been 
priced (or costed) until recently. Motivated by the gaps both in literature 
and corporate practice, this research uses recently released carbon 
emission data in the Australian NGER to explore the following three 
questions:  

• To what extent are Australian corporations managing carbon 
efficiency based on their current investments and activities?  

• How are carbon efficiency results different between 
environmentally sensitive industries where the carbon tax will 
apply and non-environmentally sensitive industries which the 
carbon tax will not directly affect?  

• Is there any change in carbon efficiency after the mandatory 
disclosure requirements?  

The remainder of the paper is structured as follows. In Section 2, extant 
literature is reviewed, focusing on corporate environmental performance, 
eco-efficiency, environmental sensitivity, and the role of mandatory 
environmental disclosures. Section 3 discusses data collection and sample 
selection, followed by a discussion of carbon efficiency measurements in 
Section 4. The presentation of the results is contained in Section 5 and the 
paper draws conclusions in Section 6. 

2. Extant literature  

2.1 Environmental performance, economic performance and eco-
efficiency  

Researchers believe business can do well by doing good, and therefore the 
business case, i.e. win-win, is the way to move towards sustainability (e.g. 
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Schaltegger & Wagner 2006; Falck & Heblich 2007). The economic 
benefits of managing social and environmental performance may include 
reducing cost and business risk, increasing reputation and developing new 
markets such as green product markets. Some empirical studies report a 
positive relationship between economic performance and corporate social 
responsibility (Schnietz & Epstein 2005), or environmental performance 
(Wahba 2008), or social performance (Spicer 1978; Waddock & Graves 
1997), or corporate sustainability (Lo & Sheu 2007). The positive link is 
favoured by business communities and practitioners suggest the interests 
of shareholders and other stakeholders could be satisfied if sustainability 
issues are managed. 

Substantial investment is often required to generate economic benefits. 
Some researchers argue that sustainability initiatives could destroy 
corporate value and increase financial risk and uncertainty (Kiernan 2007; 
Seeger & Hipfel 2007). In their views, sustainability is worth pursuing 
only when it can clearly satisfy the profit maximisation motive (Hopkins 
2005). The inconclusive debate on the link between corporate 
environmental and economic performance (Porter & Kramer 2006) 
increases the demand for taking integrated performance into consideration, 
i.e. eco-efficiency. This is not only for the benefit of internal business 
decision-making, but also for information needs from external investors, 
lenders, suppliers, and other stakeholders.   

The concept of eco-efficiency originates from business practice where it is 
expressed as creating more economic value with less environmental 
impact, or simply doing more with less (Ehrenfeld 2005). The OECD has 
called eco-efficiency the efficiency with which ecological resources are 
used to meet human needs, that is:  

Eco-efficiency is achieved by the delivery of competitively-priced 
goods and services that satisfy human needs and bring quality of 
life, while progressively reducing ecological impacts and resource 
intensity throughout the life-cycle to a level at least in line with the 
earth’s estimated carrying capacity. (WBCSD 2000, p. 4)  

Previous eco-efficiency studies predominantly focus on the concept and 
theory (Ehrenfeld 2005; Burritt & Schaltegger 2001), and tools and 
measures (Burritt & Saka 2006; Ciroth 2009; Hahn et al. 2010). Few 
studies of accounting and reporting for eco-efficiency indicate that eco-
efficiency has yet been taken into consideration in corporate 
environmental reporting (Burritt & Schaltegger 2001; Erkko, Melanen & 
Mickwitz 2005). This is particularly the case because economic 
performance and environmental performance are still largely examined 
separately. While the concept of integrating environmental and economic 
performance may be easily understood, managing and communicating this 
performance in an integrated way seem challenging. Therefore, the first 
objective of this paper is to explore and understand eco-efficiency outputs 
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(i.e. carbon efficiency in the context of carbon emission) of Australian 
corporations. 

2.2  Environmental sensitivity and legitimacy 

Deegan and Gordon (1996) note that environmental issues are more 
heavily emphasised in those industries identified as “environmentally 
sensitive”, e.g. mining, chemicals, coal, transport, and oil/gas explorers. 
These industries are in the public arena and subject to greater public 
scrutiny. Frost and Wilmshurst (2000) find that environmentally sensitive 
industries (e.g. mining and resources, chemical and petroleum (gas/oil)) 
report more environmental information and are more aware of 
environmental-related costs, although their environmental-related 
management accounting procedures are not significantly different from 
those in non-environmentally sensitive industries, such as retailing. Cho 
and Patten (2007) also reveal that firms operating in environmentally 
sensitive industries, such as oil exploration, paper manufacturing, 
chemical and allied products, petroleum refining and metals, disclosure 
more non-litigation-related environmental information in order to achieve 
social legitimacy.  

Legitimacy theory and the legitimacy perspective are frequently used in 
literature when explaining corporate environmental management, 
corporate social responsibility management and corporate disclosures 
(Dowling & Pfeffer 1975; Owen 1990; O’Donovan 2002; Deegan 2002; 
Deegan, Rankin & Tobin 2002; Mobus 2005). Based on earlier works such 
as Dowling and Pfeffer (1975) and Owen (1990), Deegan (2002, p. 292) 
surmises that if an organisation is perceived by its broader society as being 
legitimate, then society confers a state of legitimacy to the organisation. 
Therefore, organisations facing greater exposure to public policy processes 
are more likely to seek legitimacy through managing social and 
environmental problems, improving social and environmental performance 
and disclosing more social and environmental information.  

In combating climate change and carbon emissions, environmentally 
sensitive industries are more likely to be threatened by breaches of social 
legitimacy. Highly polluting companies in the public eye may bear more 
social and political risks and may be more willing to improve carbon 
efficiency and performance than non-heavily polluting companies. 
Therefore, the second objective of this paper is to explore and understand 
whether and how carbon efficiency outcomes differ between 
environmentally sensitive and non-sensitive industries. 

2.3  Mandatory disclosure and environmental performance 

Although mixed results have been found in previous literature examining 
the relationship between voluntary disclosure and environmental 
performance (e.g. Ingram & Frazier 1980; Freedman & Wasley 1990; 
Patten 2002; Al-Tuwaijri, Christensen & Huges 2004; Cho & Patten 2007; 
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Clarkson et al. 2008), extant studies of mandatory schemes largely agree 
that there tends to be a positive relationship between mandatory disclosure 
requirements and environmental performance (Mobus 2005; Delmas,  
Montes-Sancho & Shimshack 2010; Liu et al. 2010). Mobus (2005) finds 
that firms would increase their regulatory compliance levels when a 
mandatory disclosure program of noncompliance is in place. Delmas, 
Montes-Sancho and Shimshack (2010) reveal that mandatory disclosure 
programs in the US electricity industry helped achieve stated policy goals 
and the proportion of fossil fuels decreases while the proportion of clean 
fuels increases in response to the mandatory disclosure programs. The 
study of Liu et al. (2010) indicates that companies with lower ratings in 
the mandatory government-orientated environmental disclosure program 
in China are more likely to improve their environmental performance in 
subsequent years. This may reflect the shame and fear theory where 
companies fear that to be listed as low ranking performers attracts negative 
political attention; therefore, lower rating companies are more likely to 
improve environmental performance (Stephan 2002). 

Nevertheless, Delmas, Montes-Sancho and Shimshack (2010) highlight 
that mandatory disclosure programs may sometimes produce unintended 
consequences: they find that clean firms became cleaner while dirty firms 
remain unchanged after the mandatory disclosure programs were in place. 
This result challenges the effectiveness of policy tools such as information 
disclosure programs. Hence, it is of interest to explore whether a 
mandatory disclosure requirement such as the NGER scheme could trigger 
the improvement of corporate carbon efficiency, which forms the third 
objective of this paper. 

3. Data collection 

This study uses both environmental and financial data. The environmental 
data including greenhouse gas emissions and energy consumption 
information was collected from the Australian NGER 2008-09 and 2009-
10. Under the Australian NGER Act 2007 (Section 23), registered 
controlling corporations are obliged to report information on greenhouse 
gas emissions and energy consumption to the Greenhouse and Energy 
Data Officer (GEDO). Since the 2008-2009 financial year the GEDO 
publishes an extract of the information reported. Section 12 of the NGER 
Act 2007 set an incremental change for the reporting threshold. In 2008-
2009, corporations that had total greenhouse gas emissions (CO2 
equivalent or CO2-e)1 above 125 kilotonnes (KT) or total amount of 

                                                 
1 According to the NGER Act 2007, greenhouse gases include carbon dioxide; methane; 
nitrous oxide; sulphur hexafluoride; specified kinds of hydro fluorocarbons; and specified 
kinds of perflurorocarbons. Greenhouse gas emissions are measured as kilotonnes of carbon 
dioxide equivalent (each gas is multiplied by a global warming potential factor to get an 
equivalent amount of carbon dioxide). 
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energy produced or consumed above 500 terajoules (TJ) are required to 
meet the thresholds for reporting. The thresholds change to 87.5 KT and 
350 TJ for 2009-2010 and 50 KT and 200 TJ for later years. 

Under the NGER Act, corporations that meet the thresholds are required to 
report their Scope 1 greenhouse gas emissions, Scope 2 greenhouse gas 
emissions, and total energy consumption. According to the explanatory 
information released in 2008-09 and 2009-10 NGER data, Scope 1 
emissions are greenhouse gases released into the atmosphere as a direct 
result of an activity or series of activities that constitute the facility. An 
example of this would be gases emitted by burning coal to generate 
electricity at an electricity production facility. Scope 1 emissions are more 
likely generated by energy intensive (i.e. environmentally sensitive) 
industries such as oil/gas exploration, mining and minerals, chemicals, 
transportation, utilities, etc., where greenhouse gas emissions are directly 
linked to their production processes or activities.  

Scope 2 emissions are greenhouse gases emitted at a second facility 
because of the electricity, heating, cooling or steam that is consumed at the 
facility. An example would be emissions in a car factory because of its use 
of electricity for lighting. Scope 2 emissions from one facility are part of 
Scope 1 emissions from another facility. While energy intensive industries 
may still have high Scope 2 emissions, some non-environmentally 
sensitive industries may also be heavy Scope 2 emitters (i.e. heavy energy 
consumers) because of their consumption of electricity, heating, cooling or 
steam2. 

Facility-based energy consumption is the use or disposal of energy from 
the operations of the facility including own use and losses in extraction, 
production and transmission. As energy may be consumed when it is 
transformed into other energy products, some forms of energy produced 
upstream at one facility may be a downstream input for use or conversion 
to other energy forms at the same or different facility. 

The financial data of the NGER registered corporations were mainly 
sourced from the Company 360˚ Select database which contains not only 
public company financials, but large private companies in Australia. 
Missing data from this source was supplemented by financial data in 
FinAnalysis which is limited to Australian Stock Exchange (ASX) listed 
companies. To match the environmental data from the NGER, financial 

                                                 
2 It is acknowledged that there are other indirect emissions which are classified as Scope 3 
emissions. Scope 3 emissions are potential emissions embodied in fuels or synthetic 
greenhouse gases which a corporation imports, produces or supplies (NGER Act 2007). 
Although the definition of eco-efficiency relies on life-cycle analysis which includes Scope 3 
emissions but is ignored in Scope 1 and 2 emissions calculations, the NGER data does not 
include Scope 3 emissions. 
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data included revenue and profit data in 2008-09 and 2009-10 financial 
years3. 

In 2008-09, 233 corporations registered and reported their greenhouse and 
energy data to the GEDO. In 2009-10, 295 corporations registered and 
provided their data, which included 73 new registrants and 11 de-
registrations. Only one quarter of the registrants are ASX listed companies 
and about half of the registrants are private companies. The remaining 
includes one quarter public unlisted corporations (mainly foreign- and 
state-owned companies) and a few non-corporate organisations, such as 
universities, local government, unit trust and not-for-profit (NFP) 
organisations. As some companies do not have two years of environmental 
data and many financials in private companies and non-corporate 
organisations are not available, the total number of registered corporations 
included in this study is 155, including 58 ASX listed companies, 43 
public unlisted companies and 54 private companies. The sample 
corporations contain full environmental and financial data for both 2008-
09 and 2009-10 reporting years. Table 1 summarises the profile of sample 
registrants. 

 

Table 1:  Profile of sample registrants 

Registrants Type 2009 
registrants 

2010 
registrants 

Paired Samples 
(2009 & 2010) 

Publicly listed (ASX) 61 69 58 
Publicly unlisted 57 68 43 
Private  104 142 54 
Others (NFP, trust, local 
council, etc.) 

11 16 0 

Total 233 295 155 
 
As discussed previously on legitimacy and environmental sensitivity, close 
attention has been paid to emission- or energy-sensitivity of different 
industries. According to the Global Industry Classification Standard 
(GICS) adopted by the Australian Stock Exchange, industries can be 
classified into ten sectors: energy, materials, industrials, consumer 
discretionary, consumer staples, health care, financials, information 
technology, telecommunication services, and utilities. The materials 
sector, mainly chemicals, construction materials, metals, and mining, 
dominates the NGER registrants. The sample data in this study include 55 
(35.5%) materials, followed by 26 (16.8%) utilities mainly electric and gas 
utilities, 17 (11%) industrials mainly capital goods and transportation, 16 

                                                 
3 It is acknowledged that some private companies may have reporting dates different from a 
normal financial year used in the NGER. The variation of the reporting period could be 
between one to six months. Given that financials of a company, such as revenue and earnings, 
are likely to be consistent in a short period of time, the potential variation generated because 
of such time difference is considered minimal.  
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(10.3%) consumer staples mainly food and beverage, 15 (9.7%) financials 
mainly bank and real estate, 12 (7.7%) energy mainly oil and gas 
exploration and production, 10 (6.5%) consumer discretionary mainly 
consumer services, automobiles, retailing and media, 3 (1.9%) health care, 
and 1 (0.6%) telecommunication services. Table 2 presents the industry 
distribution of the sample registrants.  

 

Table 2:  Industry sectors of sample registrants 

Industry sector Sample registrants 
Materials 55 
Utilities 26 
Industrials  17 
Consumer staples 16 
Financials 15 
Energy 12 
Consumer discretionary 10 
Health care 3 
Telecommunication services 1 
Total 155 
 
It should be noted that this study does not attempt to draw a random 
sample to achieve generalisability, given the small number of corporate 
registrants and the lack of information in private companies. However, the 
sample registrants were compared with the total registrants in the NGER 
data and it appeared that the industry distribution of the sample registrants 
follows the same pattern in the total registrants.   

4. Carbon efficiency measurements 

Carbon efficiency in this study is measured based on the definition of eco-
efficiency (Schaltegger & Burritt 2000) expressed as:  

Eco-efficiency=financial performance/environmental performance 

Key financial performance indicators of a company include its revenue 
and profit. Eco-efficiency based on the revenue measurement reflects a 
corporation’s ability to create/add corporate value per unit of 
environmental impact created/added. To match with environmental 
performance measured as greenhouse gas emissions and energy 
consumption from corporate operating processes and activities, revenue in 
this study includes operating revenue excluding other comprehensive 
income that is not directly attributed to corporate operations, e.g. gains 
from asset revaluation or foreign currency exchange. Therefore, carbon 
efficiency based on the revenue measurement can be expressed as follows: 
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Carbon efficiency1=Operating revenue generated/Scope 1 CO2-e emitted; 
Carbon efficiency2=Operating revenue generated/Scope 2 CO2-e emitted; 
Carbon efficiency3=Operating revenue generated/Energy consumed. 
 

From a shareholder’s perspective, return on their investment is of most 
concern. This return is reflected as profit distributable to shareholders. 
While earnings before interest and tax (EBIT) or earnings before interest, 
tax, depreciation and amortisation (EBITDA) may better reflect a 
corporation’s asset efficiency and potential to generate future cash flows, 
net profit after tax (NPAT) is more directly linked to return on 
shareholder’s equity investment. Therefore, carbon efficiency based on net 
profit available to shareholders reflects a corporation’s ability to yield 
NPAT per unit of carbon emission created/added. Therefore carbon 
efficiency based on the profit measurement can be expressed as: 

Carbon efficiency4 = NPAT / Scope 1 CO2-e emitted; 
Carbon efficiency5 = NPAT / Scope 2 CO2-e emitted; 
Carbon efficiency6 = NPAT / Energy consumed. 

5. Results 

There is no surprise that utilities, energy and materials industries are heavy 
emitters or energy consumers reflected in the NGER data. Examples 
include Macquarie Generation, Delta Electricity Australia Pty Ltd, 
Woodside Petroleum Ltd, Exxonmobil Australia Pty Ltd and Rio Tinto 
Ltd. As Macquarie Generation, the largest electricity company in 
Australia, claimed, the carbon tax scheme will have significant impact and 
may lead such companies to incur larger financial losses than other 
companies in Australia (Macquarie Generation 2011). 
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Figure 1: Carbon efficiency1 – Operating revenue generated per 
tonne of Scope 1 CO2-e emissions 

When integrating economic performance with environmental performance 
the carbon efficiency outcomes show useful results: Figures 1 and 2 report 
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efficiency results of average operating revenue generated and net profit 
yield per tonne of Scope 1 CO2-e emissions. The presentation of carbon 
efficiency results follows 2010 average figures. 
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Figure 2: Carbon efficiency4 – Net profit generated per tonne of 
Scope 1 CO2-e emissions 

 

It appears that the financial sector significantly outperforms any other 
industry sectors. The financial sector generated an average of A$1,031,791 
operating revenue and A$175,993 net profit for each tonne of its Scope 1 
CO2-e emissions. Following the financial sector, telecommunication 
services, consumer discretionary and health care sectors have relatively 
high carbon efficiency outcomes as per Scope 1 CO2-e emissions. The 
carbon efficiency outcome of the utilities industry sits in the middle of all 
industries, seemingly being better positioned than its environmental 
performance position in the NGER data. The other industry sitting in the 
middle of the ranks is consumer staples, where the food and beverage 
production contributes to the most emissions in this industry. 

The least carbon efficient industries include materials, energy and 
industrials, with the energy sector generating less than A$4,000 of 
operating revenue per tonne of Scope 1 CO2-e emissions and the 
industrials only yielding A$243 of net profit per tonne of Scope 1 CO2-e 
emissions. Although by nature these least efficient industries are emission 
intensive and trade exposed industries, considerable government 
assistance has been provided to help them implement abatement 
technologies and innovation programs. For example, substantial energy 
security funding in the forms of cash payment or free carbon units has 
been made available to highly emission-intensive electricity generators 
such as Macquarie Generation to assist them in adjusting to a carbon price.  
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However, the results show that this is still an area needing significant 
improvement. If tonnes of greenhouse gas emitted while producing oil or 
cement have only added a few thousand dollars to corporate value, yet 
heavy pollution is emitted while burning diesel oil in trucks have only 
yielded a few hundred dollars return on shareholders’ equity investment, 
the way carbon efficiency is managed in these industries is questionable. 
Given that Scope 1 CO2-e emissions are mostly direct results of 
production activities and these energy intensive industries are mostly 
resource suppliers or deliverers, lack of improvement in cleaner 
production and using cleaner fuels may largely contribute to these low 
carbon efficiency outcomes. 

Figure 3 reports the operating revenue generated per tonne of Scope 2 
CO2-e emissions while Figure 4 focuses on net profit earned per tonne of 
Scope 2 CO2-e emissions.  
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Figure 3: Carbon efficiency2 – Operating revenue generated per tonne 

of Scope 2 CO2-e emissions 

 



Vol. 18, No. 3, September 2012    

171 
 

523

895

1,117

1,127

2,850

2,931

7,229

20,880

47,492

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 50,000

Consumer Staples

Financials

Consumer Discretionary

Industrials

Telecommunication

Health Care

Materials

Utilities

Energy

A$

 
 
Figure 4: Carbon efficiency5 – Net profit generated per tonne of 

Scope 2 CO2-e emissions 

 

In contrast to the carbon efficiency results for Scope 1 CO2-e emissions, 
the carbon efficiency outcomes for Scope 2 CO2-e emissions reveal a 
completely different picture. The previous higher performers, such as 
financials, telecommunication services, health care, consumer 
discretionary, all move down the list, while the previous worst performers, 
such as materials, energy and industrials, have generated much higher 
operating revenue and net profit per tonne of Scope 2 CO2-e emissions. 
The net profit yield per tonne of Scope 2 CO2-e emissions in the financial 
sector is A$895/tonne, only slightly better than the lowest profit yield in 
consumer staples. The carbon efficiency outcome based on revenue 
measurement in utilities follows the highest performance in industrials, 
materials and energy, and utilities’ carbon efficiency based on the profit 
measurement becomes the second best.  

The changed pattern may reflect, to some extent, the nature of the industry 
sector. It is acknowledged that emission-intensive industries, such as 
materials, energy and utilities, are more likely to create revenue and profit 
while being associated with Scope 1 emissions. In contrast, non-emission-
intensive industries, such as financials and consumer discretionary, are 
associated with creating value while producing Scope 2 emissions. In 
comparison with Scope 2 emissions, Scope 1 emissions are larger and 
more directly linked to value creation activities of corporations. Scope 1 
emissions have always been the focus of government regulation and 
policy. For example, the Australian Government’s Climate Change Plan 
2011 (Commonwealth of Australia 2011) requires that only facilities with 
direct (Scope 1) greenhouse gas emissions of 25,000 tonnes a year or 
above will be liable under the carbon pricing scheme. Clearly, emission or 
energy intensive industries will be most heavily impacted by the scheme. 
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Based on the carbon efficiency outcomes in Figures 3 and 4, attention is 
directed to two issues. First, poor carbon efficiency outcomes for Scope 2 
emissions in non-emission-intensive industries are largely overlooked in 
current climate change policy. As Scope 2 emissions are usually smaller 
and indirectly related to main corporate value creation activities, it is 
anticipated that non-emission-intensive industries, mainly Scope 2 
emitters, should achieve much higher eco-efficiency outputs than their 
counterparts which are mainly Scope 1 emitters. The evidence gathered in 
this study, shows that this assumption is incorrect. As discussed 
previously, the financial sector yielded only A$895 of net profit for each 
tonne of Scope 2 CO2-e emitted, the consumer discretionary sector 
achieving just over A$1,000/tonne. It is questionable if tonnes of 
greenhouse gas emission caused by electricity, heating or cooling 
consumption while providing financial or consumer services have only 
generated a few hundred dollars return on shareholders’ equity investment. 
A recent study in the US (Ackerman & Stanton 2011) shows that one 
tonne of CO2-e emissions could produce up to US$893 (A$8554) of 
economic damage and the study estimates that by 2050 these costs could 
rise up to US$1,550  (A$1,484)/tonne. In this regard, it seems to be 
equally important that non-emission-intensive industries should 
significantly improve their eco-efficiency outputs and government policy 
should be in place to encourage such improvement.   

Second, the relationship between Scope 1 and Scope 2 emissions and its 
implications for carbon footprint management are not considered in 
current policy making.  It is recognised that Scope 2 emissions are part of 
Scope 1 emissions because Scope 2 emissions are related to consumption 
of gas, electricity, heat or steam which are generated/produced by Scope 1 
emitters. However, demand from consumption largely determines the 
generation/production level. The ever-growing demands for energy and 
resources speed up production of energy and resources. The key area of 
current carbon policy focus is on production and emission limitation in 
production processes rather than consumption. Under the carbon pricing 
mechanism, Scope 1 emitters have to bear the major costs of carbon 
pollution, although part of such costs may eventually be absorbed by 
consumers. It has been increasingly accepted that no matter how strict 
regulation of production is, important environmental problems will remain 
as many problems are closely related to consumption and lifestyles but do 
not result directly from dangerous or inefficient production processes 
(Murphy 2001; Sanne 2002). Therefore, achieving sustainability needs an 
integration of environmental considerations into energy consumption 
practices rather than simply enforcing technological changes in production 
processes. The poor carbon efficiency outcomes in non-emission intensive 
industries (Scope 2 emitters) seem not only to be sending warning signals 
to managers in these industries to improve integrated performance even 
                                                 
4 US$1 = A$0.9577 as of 19 September 2012 
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though their carbon footprints are indirect and less visible, but also 
provide implications to government policy makers that a shift of policy 
from production/supply focused to consumption/demand focused is 
needed. 
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Figure 6: Carbon efficiency6 – Net profit generated per GJ of energy 

consumption 

 

The last set of carbon efficiency results focus on energy consumption. 
Figure 5 reports operating revenue generated per gigajoule (GJ) of energy 
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consumption and Figure 6 reports net profit per GJ of energy 
consumption.  

As total energy consumption is consistent with total emissions (from both 
Scope 1 and Scope 2 emitters) and a greater proportion of total emissions 
are Scope 1 emissions, the carbon efficiency results for total energy 
consumption are in line with those for Scope 1 emissions. That is, non-
direct emission intensive industries outperform most direct emission 
intensive industries. For example, the financial sector created A$11,720 of 
revenue and A$1,701 of net profit per GJ of energy consumption, followed 
by telecommunication, consumer discretionary and health care. In 
contrast, energy created only A$120 of revenue and industrials yielded 
A$13 of net profit per GJ of energy usage. 

 

Table 3:  Paired samples comparison of carbon efficiency between 
2009 and 2010 

Eco-efficiency indicators t-stat Sig.  

Operating revenue/Scope 1 CO2-e emissions -.760 .449 
Net profit/Scope 1 CO2-e emissions 2.042 .043* 
Operating revenue/Scope 2 CO2-e emissions -.046 .964 
Net profit/Scope 2 CO2-e emissions .309 .758 
Operating revenue/energy consumption -.741 .460 
Net profit/energy consumption 2.582 .011* 
N=155   

* 2-tailed,  p< 0.05 

 

Table 3 reports the results of paired sample comparison for carbon 
efficiency outcomes between the 2008-09 and 2009-10 financial years. 

The results in Table 3 highlight three things that are worth discussion and 
exploration. First, there are statistically significant improvements of 
carbon efficiency for net profit yield per tonne of Scope 1 CO2-e emission 
(t = 2.042, p = 0.043) and net profit yield per GJ of energy consumption (t 
= 2.582, p = 0.011). This is on one level a plausible outcome suggesting 
the reporting requirement is enabling the change in direct emission 
reduction. Emission-intensive industries are purposely targeted and 
receive considerable attention from the media, environmental lobby 
groups and the broader community. The name and shame disclosure policy 
is demonstrated to work for heavy emitters who fear the heightened 
attention due to being listed as a bad performer (Stephan, 2002, p. 196). 
With carbon pricing coming into effect and heavy emitters pay more, this 
positive trend is expected to continue. 
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Second, the contrasting result is that net profit yield with Scope 2 
emissions has not shown any significant improvement. Non-emission-
intensive industries make significant contributions to Scope 2 emissions 
because of their use of energy. However, current reporting requirement is 
not driving the real move in these industries. Although substantial 
government grants have been made available to support energy saving and 
efficiency (e.g. the NSW government has provided financial support for a 
series of energy saving and efficiency training programs since 2007), 
companies seem reluctant to make significant changes and improve energy 
efficiency. Lack of focus or criticism on carbon performance of Scope 2 
emitting companies may be part of the reason for such stagnation. This 
may again reinforce the issue in managing Scope 2 emissions and missing 
policies at the moment to encourage the reduction of Scope 2 emissions 
for non-emission-intensive industries.  

Lastly, the inconsistent results between revenue and profit measures of 
carbon efficiency are of interest and deserve attention. It is noted that none 
of the revenue-based efficiency measures are statistically significant and 
the negative t-stats suggest a downward trend of carbon efficiency from 
2009 to 2010. One possible explanation is that the significant 
improvements in profit-based efficiency measures for direct emissions are 
largely attributed to the significant increase of earnings in 2010 after the 
financial crisis in 2008-09. In this regard, the improvement of carbon 
efficiency is managed through improving financial performance not the 
actual improvement in environmental performance. 

6. Conclusion 

Economic performance and environmental performance, in this case 
carbon performance, are often managed separately in business practice and 
examined separately in research. A recent call made by the King III 
Commission in South Africa (Institute of Directors in Southern Africa 
2009) has made integration (performance and reporting) a much needed 
area for research. Using economic value and profit generated relative to 
carbon emissions generated as the carbon efficiency measurement this 
study explores carbon efficiency of registered corporations under 
Australian NGER. 

The findings show that carbon efficiency results vary significantly 
between industries and between different scopes of emissions. 
Environmentally sensitive industries (i.e. emission and energy intensive 
industries) such as materials, energy, utilities and industrials achieved 
relatively high carbon efficiency results for Scope 2 CO2-e emissions, but 
low carbon efficiency performance for Scope 1 CO2-e emissions and total 
energy consumption. A changed pattern was found in non-environmentally 
sensitive industries (i.e. non-emission and energy intensive industries) 
such as financials, telecommunication and consumer discretionary, where 
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the carbon efficiency outcomes for Scope 1 CO2-e emissions and energy 
consumption were relatively high but carbon efficiency for Scope 2 CO2-e 
emissions was low. These results seem not completely in line with the 
environmental performance reflected in the NGER as worst performers all 
appear to be environmentally sensitive corporations.  

While the finding of poor carbon efficiency performance for direct 
emissions in environmentally sensitive industries supports current 
government policies to encourage clean production and clean fuels, the 
unexpected poor carbon efficiency outcomes for indirect emissions in non-
sensitive industries highlights the failure in policies to encourage carbon 
efficiency improvement in these industries. As non-environmentally 
sensitive industries are perceived to be less bound by a social contract to 
gain or maintain legitimacy (Deegan 2002; O’Donovan 2002), their 
environmental performance is less regulated by government and 
management of carbon efficiency outputs in these industries is less likely 
to be on the business agenda.  

The comparison of carbon efficiency outcomes in 2008-09 and 2009-10 
reporting years indicates that there has not been much significant change 
in corporate carbon efficiency management after the mandatory disclosure 
requirements. Although the NGER requirements seem to have triggered 
the improvement in net profit yield per tonne of Scope 1 CO2-e emissions 
and per GJ of energy consumption, net profit yield with Scope 2 emissions 
remains unchanged. This again suggests a policy change is needed to 
encourage the reduction of Scope 2 emissions for non-environmentally 
sensitive industries. 
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