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ABSTRACT Contemporary environmental problems such as waste issues arise from inefficient production processes.
The lack of an appropriate contemporary management accounting tool to capture waste process information
limits opportunities for cost saving. Against this background, this study adopts observation and interview techniques
in an empirical qualitative single case study approach to build an understanding of South African Breweries
Limited’s approach to capturing waste cost information and its effect on the process of waste reduction decisions
and strategies. Findings reveal the need for organizations to adopt a waste-specific cost accounting system to
increase the efficacy and efficiency of waste information management systems to improve corporate sustainability
practices.

INTRODUCTION

The global society is experiencing serious
environmental problems and it is widely believed
that industrial waste contributes to these con-
temporary environmental issues (Rosen 2012).
Waste reduction decisions and waste informa-
tion tools have become imperative to assist in
alleviating these environmental problems. The lack
of sound process for waste reduction decisions
by managers and the consequences of inadequate
waste information often contribute to the pile of
waste generated during manufacturing. The lack
of adequate measures for determining waste
costs and the related benefits of pollution and
waste prevention programs present a barrier to
the full implementation of an appropriate waste
reduction strategy (Tanner et al. 1996). This bar-
rier is due to the lack of a contemporary waste
specific management accounting tool such as a
material flow cost accounting model by most of
these organizations to capture process waste flow
in terms of its actual cost to support their waste
reduction decisions (Jasch 2006; Singh et al. 2013).
In South Africa, for example, the South African
Breweries Limited (SAB Ltd) uses the conven-
tional management accounting system to collect
and record its process waste cost information.
This system of capturing environmental costs,
whereby vital waste information is not separated
from the mainstream overhead account, has limit-
ed opportunities for cost savings and corrective
actions to be taken (Jasch 2006).

An essential requirement to assist managers
in making sound waste reduction decisions from
a management accounting point of view is the
use of an appropriate Environmental Manage-
ment Accounting (EMA) tool to capture ade-
quate environment related data on material flow,
energy, and systems costs that will enable man-
agers to improve on their waste reduction deci-
sions and to adopt an appropriate environmen-
tal management strategy (Wagner 2003). To im-
prove organizations’ waste reduction decisions
and strategies, Yakhou and Dorweiler (2004)
suggest that the management accounting func-
tion should work within an interdisciplinary ap-
proach to minimize organizations’ negative en-
vironmental impact.  Accordingly, Van Berkel
(2005) recommends that an effective approach
to become a waste-less business should be
based on helping the organization understand
the cost implications on it when waste is gener-
ated. However, many organizations are yet to
fully embrace environmental accounting (Gray
et al. 1993), which requires that conventional
accounting systems undergo and incorporate
environmental changes to their costing system
(Da Silva Monteiro and Aibar-Guzmán 2010;
Barquet et al. 2011). In addition, the slow pace at
incorporating organizations’ environment relat-
ed impact costs on corporate annual reports
through the conventional management account-
ing systems which has limited opportunities to
make informed waste reduction decisions is due
to the lack of an appropriate and adequate waste
information gathering tool (Fritsche et al. 2010).
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The question about the extent and use of
the conventional management accounting sys-
tems by SAB Ltd to capture its process waste
information and how such information supports
and improves its waste reduction decisions is
vital. Hence, this study adopts the observation
and interview techniques in an empirical quali-
tative single case study approach to build an
understanding of SAB’s approach to capturing
waste cost information and its effect on its pro-
cess waste reduction decisions and strategies.
The next sections discuss relevant literature,
methods, findings and discussions, as well as
the conclusion for this study.

Theoretical Framework

This study provides an understanding of the
limitations in the use of conventional manage-
ment accounting systems to capture waste re-
lated costs and to influence sound waste reduc-
tion decisions. A view through the lens of a man-
ufacturing process indicates that changes in
existing management accounting systems will
most likely lead to changes in the governance
structure, behavioral regularities, as well as in-
stitutionalized formal practice of capturing waste
related information. However, those responsi-
ble for implementing management accounting
changes need to anticipate potential challenges
with existing management accounting systems
in relation to capturing waste information.  In
addition, this study focuses on highlighting is-
sues that are taken for granted by those re-
sponsible for implementing management ac-
counting change so that they can anticipate
potential problems and sources of resistance and
be able to take necessary initiatives to deal with
such institutional challenges that could directly
affect the management accounting change to be
introduced.

Need For Process Waste Cost Information

Process waste results from a manufacturing
process due to inefficiencies in the production
system from the input stage, throughout the pro-
duction process, to the output stage (Jasch
2009).  As such, financial managers have a re-
sponsibility to capture the cost of the process
and to ensure that appropriate process waste
cost information is made available to the re-

sponsible managers for sound waste reduction
decisions (Darlington et al. 2009).  The captur-
ing and reporting of an organization’s waste
costs should be integrated in the annual finan-
cial reports so that stakeholders can evaluate
both social and environmental performance of
the organization concerned. Tuttle and Heap
(2007) support the argument that the process
waste reduction option, which is the beginning-
of-pipe approach, should be preferred to end-
of-pipe approach. The beginning-of-pipe ap-
proach to waste reduction attempts to limit the
creation of process waste from the input stage
and to be sustained throughout the whole pro-
duction process in order to avoid excessive
waste treatment costs, disposal costs, and neg-
ative impact on waste sites and the environment
from the resultant output.  In contrast, the end-
of-pipe approach to waste management favors
the treatment of output waste in order to reduce
its hazardous content for safe disposal to waste
sites (Zotter 2004).

While the beginning-of-pipe approach to
waste reduction is desirable, an objective of pro-
cess waste reduction decisions from an envi-
ronmental point of view is to eliminate ineffi-
ciency in resource usage throughout the whole
production process (Gray and Bebbington 2001;
Schiliephake et al. 2009).  This can be achieved
when managers saddled with the implementa-
tion of the waste decision strategy are fully aware
of the cost implications of production inefficien-
cies. Successive studies into accounting for
waste maintain that the elimination of inefficien-
cy in resource usage within the manufacturing
process has a direct impact on the profitability
of the organization (Wagner 2003; Gale 2006;
Jasch 2009). Invariably, some other researchers
indicate that most organizations have focused
on waste treatment and disposal only in compli-
ance with environmental legislations (Gray and
Bebbington 2001; Ahuja and Khamba 2008; Jan-
homa et al. 2009; Massoud et al. 2010; SAB Lim-
ited 2012).

Essentially, by focusing an organization’s
attention only on legislative compliance, many
cost saving opportunities could be lost. Al-
though there has been strong resistance to en-
vironmental legislations among organizations
due to the cost of adherence (Darnall et al. 2010),
many have included environmental responsibil-
ity as a key performance indicator as part of their
strategic objective. In order to achieve the stra-
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tegic objective of being environmentally respon-
sible, organizations would require that existing
conventional management accounting and man-
agement information systems be adapted to ful-
ly account for all environment related costs in-
curred for improved environmental decision and
strategy.

Overview of Management Accounting
 Information Systems’ Benefit in Waste
Management

The quality of data contained in a manage-
ment accounting information system has a sig-
nificant impact on both internal business deci-
sion-making and external regulatory compliance.
Hence, an objective of the management account-
ing information systems is to provide relevant
and timely information for decision-making
(Drury 2008). Since management accounting in-
formation systems are designed to accumulate,
measure and communicate financial information
about businesses, inadequate and incomplete
information that does not incorporate environ-
mental information from a management account-
ing system can lead to wrong waste reduction
decisions. Such environment related account-
ing information would lead to sound and in-
formed decisions on how best to use available
resources.

In the past, conventional management ac-
counting systems excluded environmental and
social costs in financial information because
these costs were regarded as externalities (Mook
and Quarter 2009). However, growing concern
over the organizations’ environmental impact has
generated criticism of existing accounting con-
ventions. This criticism led accounting scholars
to adjust existing conventional management ac-
counting systems to include the negative envi-
ronmental impact caused directly or indirectly
by organizations in annual reports so as to meet
the information needs of its stakeholders.  Just
as Schaltegger and Burritt (2000) state, the “con-
ventional management accounting systems do
not provide information on how much the envi-
ronment is harmed, no matter how high the so-
cial costs and no matter whether the damage is
irreversible or whether carrying capacity is
exceeded”.

The pressure on organizations to increase
their environmental performance has attracted
continued attention in recent times, particularly

of external and internal stakeholders.  The pres-
sure is even more specified in South Africa, es-
pecially on organizations within the industrial
sector that are considered to be high on creat-
ing negative environmental impacts (Republic
of South Africa 2009). Some of the impacts on
the environment by these organizations have
been blamed on their unsustainable use of natu-
ral resources as well as from production ineffi-
ciencies such as greenhouse gas emissions
(GHG) and the high concentration of process
waste discharged into the atmosphere on a dai-
ly basis.  The high volume of process waste
discharged into the environment by these orga-
nizations and its related monetary value need to
be captured effectively and adequately through
its management accounting systems for efficient
waste management decisions and strategies.
This will enable corrective actions to be taken to
reverse the negative environmental impact.
These corrective actions need to extend beyond
compliance with environmental legislations
through innovative strategies based on the mo-
tivation to become socially, environmentally, and
economically responsible. The unavailability of
adequate accounting information systems to
measure accurately all inefficiencies in produc-
tion raises a major challenge on the convention-
al accounting systems.

Primarily, an accounting information system
should provide adequate cost information to
assist managers to make informed decisions and
improve the efficiency and effectiveness of ex-
isting operations (Drury 2008).  This means that
the accounting information system should be
able to provide both financial and non-financial
information to enable managers to decide on the
best use of an organization’s resources.  How-
ever, most conventional accounting systems
have failed to provide adequate and sufficient
environment related information for informed
decisions. As such, Peat (2007) indicates that
accounting practitioners have been too comfort-
able in dealing with readily quantifiable informa-
tion, and therefore tend to handle environment
related issues with reluctance.  Meanwhile, Peat
(2007) argues that conventional accounting sys-
tems provide environmental related information
that is vague and non-verifiable and inconsis-
tent to stakeholders. Now is the time for account-
ing information systems to be more responsible
in the provision of necessary environmental
cost information for improved waste reduction
decisions (Dascalu et al. 2010).
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Basically, management accounting informa-
tion systems are responsible for providing ade-
quate financial and non-financial environment
related information (METI 2007).  Such environ-
ment related information should be useful to both
external and internal stakeholders since differ-
ent stakeholders require different information.
In relation to the diversities of stakeholders’ in-
formation requirements, Yakhou and Dorweiler
(2004) suggest that a management accounting
information system should work within an inter-
disciplinary approach to minimize organizations’
environmental impact.  They continue to argue
that, while conventional management account-
ing systems include environmental costs in over-
head accounts, such costs should be separated
in the annual financial statements for clarity so
as to enable managers to make informed deci-
sions.  Therefore, in order to manage both inter-
nal and external environmental issues effective-
ly, adequate and accurate waste data should be
made available to decision-makers through the
management accounting systems.

Since waste generation is the result of ineffi-
ciencies in a production system, it is inevitable
that management accounting information sys-
tems should generate adequate and accurate
waste information at specific points in the mate-
rial flow process for informed process waste re-
duction decisions to be made.  While progress
has been made in recent years in reporting orga-
nizations’ environmental practices, with respect
to Corporate Social Responsibility (CSR) report-
ing and with developments of environmental
reporting instruments such as the Global Re-
porting Initiative (GRI) (GRI 2013) and the King
III Sustainability Reporting in South Africa (IOD,
2009), the necessity of a waste specific captur-
ing tool cannot be ignored.

METHODS

This study adopts the observation and in-
terview techniques in an empirical qualitative
single case study approach to build an under-
standing of SAB’s approach to capturing waste
cost information and its effect on its process
waste reduction decisions and strategies. Gain-
ing access to the company to conduct the study
took 18 months to setup due to company bu-
reaucracy. Participants include, the general man-
ager, the brew master, and the financial manager.
The choice of a case study is based on a con-

structive paradigm that allows for a close col-
laboration between the researcher and the par-
ticipants, while enabling participants to tell their
stories (Crabtree and Miller 1999).  The approach
was to gain a better understanding of the partic-
ipants’ actions, because participants are able to
describe current reality as they tell their stories
(Lather 1992). The single case approach was
used because SAB Ltd is the largest beer pro-
ducer in South Africa, contributing about four
percent of the country’s annual Gross Domestic
Product (GDP) (SAB Ltd 2012).

The South African Breweries Ltd

The South African Breweries Limited (SAB
Ltd), founded in 1895, is the South African sub-
sidiary and historical birthplace of SAB Miller
Plc., one of the world’s largest breweries by vol-
ume, with more than 200 brands and brewing
interests and distribution agreements in 75 coun-
tries across six continents. The SAB Ltd is head-
quartered in Johannesburg, South Africa and
has been listed on the Johannesburg Stock Ex-
change since 1897. SAB Ltd is a dominant brew-
ing company in South Africa with a market share
of about ninety-eight percent.  The company
operates seven breweries and 42 depots in South
Africa with an annual brewing capacity of 3.1
billion litres, selling an average of more than 2.5
billion litres per year. In 2009, SAB Ltd.’s Gross
Domestic Product (GDP) amounted to R66.2 bil-
lion or 3.1 percent of the country’s GDP.  During
the 2009 tax year, SAB Ltd paid R10.2 billion in
tax revenue directly to the South African Na-
tional Treasury from corporate taxes, employ-
ees’ personal income tax, value added taxes (VAT)
and excise duties. This accounted for 1.7 per-
cent of the South African government’s total tax
take for 2009.  Sales revenue in 2009 amounted
to R32 billion. The next section presents the re-
sults of the in-depth interviews with the partici-
pants under different themes.

FINDINGS  AND DISCUSSION

While there is almost no single approach in
management accounting that can be applicable
at all times and in all places because of the dyna-
mism of individual corporations (Merchant 2012),
the use of conventional management account-
ing systems by SAB Ltd to capture and support
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its process waste information is yet to yield de-
sired improvements. This is due to the lack of an
appropriate contemporary waste capturing man-
agement accounting tool to measure waste re-
lated costs evident in SAB Ltd, thereby, limiting
improvements to the organization’s waste reduc-
tion strategies. Various limitations of the con-
ventional management accounting systems to
provide the necessary process waste informa-
tion emerged from the study.  Apparently, the
current level at which SAB Ltd.’s conventional
management accounting systems provide waste
information appears inadequate because the
brewery’s process waste cost information is gen-
erated, based on variable costs.  The implication
is that waste related (environmental) costs that
could not be captured through the variable cost-
ing approach are hidden in overhead costs (Qian
et al. 2011).  The use of the conventional man-
agement accounting systems to include envi-
ronmentally related costs in overhead accounts
override the adoption of improved waste reduc-
tion strategies while cost savings opportunities
are lost. Table 1 sets out common features of
capturing waste costs found in SAB Ltd from
both observation and interviews.

By assigning all waste related costs to pro-
cesses, brewery managers are sufficiently pro-
vided with accurate waste data to make sound
waste reduction decisions. Related waste costs
should include labor, depreciation, electricity, idle
time of plant and workers, and other fixed costs.
In contrast, SAB Ltd includes only the variable
costs elements in the calculation of its waste
costs, which is then submerged in the overhead
accounts. Consequently, the previous week’s
waste cost information is made available to man-
agement only at the beginning of another week.

It is apparent from observations made and
interactions with interviewees at SAB Ltd that
the level at which the conventional management
accounting systems provide waste information,
limits its ability to improve its waste reduction
decisions and strategies. The SAB Ltd case
study provides evidence that despite the rigor
of its management accounting systems, SAB Ltd
lacks the ability to generate accurate waste data.
The use of variable costs to value waste makes
the conventional management accounting sys-
tems inadequate to provide the necessary waste
information to support and improve waste re-
duction decisions and strategies. A significant
impediment is that managers often have to wait

to assess waste information at the end of each
batch, before initiating corrective measures.  This
reduces the chance to improve waste reduction
decisions, and opportunities for cost savings
and to adopt a better waste reduction strategy
are lost. This has led to substantial losses, which
could have been prevented if more waste spe-
cific tools had been used to capture waste infor-
mation in individual processes.

CONCLUSION

Apparently, the lack of a contemporary man-
agement accounting tool has limited cost sav-
ing opportunities and to improve brewery pro-
cess waste reduction decisions at SAB Ltd. In-
cidentally, the use of variable costs to calculate
waste costs means that significant waste relat-
ed costs have been left out, thereby reducing
managers’ chances to make appropriate waste
reduction decisions. Similarly, the determination
and analysis of waste cost variance by the com-
pany, which is based on predetermined targets
by the financial manager, are in itself deficient
and misleading. Notwithstanding, this study rec-
ommends the adoption of a waste specific cost
accounting system, like material flow cost ac-
counting (MFCA), which will not only be useful
to capture and analyze process waste informa-
tion in a brewery on a process-by-process ba-
sis, but will also assist to achieve improved pro-
duction efficiency for reduced negative envi-
ronmental impact and increased profitability
through reduction in process waste costs at the
same time. Further research to demonstrate the
adoption of MFCA in SAB Ltd and other similar
organizations is suggested.

LIMITATIONS  OF THE  STUDY

While this study may have suffered some
inherent limitations in terms of subjectivity and
generalization, attempts were made to overcome
these limitations by asking open-ended ques-
tions, but this is unlikely to overcome the limita-
tions completely. In addition, the research find-
ings obtained from this single case study may
not be applicable to other cases since every case
is distinct and unique in their own right, howev-
er, each case may involve a number of common-
alities. Since the study’s focus is to understand
to what extent and how the use of conventional
management accounting systems have helped
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Table 1: Common features of SAB Ltd waste accounting

Common features of SAB Ltd waste Explanation
accounting

Traditional Accounting System The conventional management accounting system in SAB Ltd relies heavily
on data provided by the production division to generate a waste cost. The
analysis is made, based on the volume of input through physical verifica-
tion of the actual volume used in the production division, against the
actual physical count of material inventory at the end of each batch. The
physical verification of inventory is done to ascertain the degree of
variation in reported usage versus actual usage in production on a weekly
basis. While the financial planner is of the opinion that the accounting
system provides adequate waste information, in contrast, he hopes that it
can be improved through the development of a more waste specific
accounting information system.

Use of Variable Waste Costing Specifically, the SAB Ltd finance division uses the variable costing approach
to calculate its brewery’s process waste costs.  Waste costs are not sepa-
rately identified from other costs and the value is assigned retrospectively
at the end of a batch.  Other costs, such as fixed costs that relate to
production loss, are included in overhead accounts. The conventional
management accounting system in SAB Ltd is used to capture waste costs
based on the standard costing system.  Actual output costs are compared
with the standard output target by relying on production records to calcu-
late waste costs.  Material and energy costs were regarded as variable costs
in SAB Ltd.’s waste cost calculations. Although, in the brewing process,
provisions are made for normal beer loss, the financial planner believes
that SAB Ltd has a perfect accounting system that captures all waste
related costs.  Conversely, in accounting for its waste costs, SAB Ltd has
failed to include depreciation costs of wasted plant hours, which it in-
cludes in its overhead accounts.

Waste Information in Arrears Basically, the brewery process waste information is collated in arrears at the
end of each week.  This practice often renders the waste information
inaccurate since it cannot be determined when required because it is done
retrospectively.  The procedure in the SAB Ltd is to compare target
production against actual production at the end of each batch to deter-
mine where process waste actually occurred for corrective action.  As
such, the brewery’s process waste is quantified at the end of each batch
through the input-output analysis method by the finance division, which
applies only to related variable costs to measure the value of waste.

Delayed Corrective Action Notwithstanding that SAB Ltd ensures that the volume of beer loss and
effluent discharges are monitored on a weekly basis, waste loss reports do
not reveal the particular process where waste actually occurs to provide
opportunity for corrective actions to be taken in such a waste-generating
process. This means that the practice of reporting waste volume on a
weekly basis does little to help the brew master avoid losses and initiate
waste reduction strategies for specific processes. Even more, beer losses is
derived by calculating the product’s Chemical Oxygen Demand (COD)
and effluent charges through the municipality monitoring system on site.
The report from the municipality monitoring system is to assist the brew
master determine the extent of waste generated in the volume of kiesel-
guhr discharged into the municipal drains every week.

Use of Overhead Accounts for Waste Another significant finding is that the amount of units of energy lost in the
Related Costs form of steam in each process cannot be immediately quantified.  The

practice at SAB Ltd is to estimate the cost of energy lost at the end of
each batch, thus making it difficult for managers to initiate corrective
action as soon as waste generation is noticed.  In the calculation of waste
costs, the amount of labor lost during brewing is exempted. Moreover,
costs of idle production time due to production stoppages, as a result of
valve breakage for instance, are included in overhead accounts.  But, on a
weekly basis, the finance division calculates factory efficiency retrospec-
tively to determine the volume of losses from the previous week’s pro-
duction.  By this method, the number of hours lost to inefficient plant
operations is known. The financial planner is of the opinion that process
waste cost information provided through the conventional management
accounting systems can be improved upon so as to influence waste reduc-
tion decisions. He reiterates that the provision of timeous waste informa-
tion on a weekly basis will go a long way to improve waste strategies.



IMPROVING WASTE REDUCTION DECISIONS THROUGH RESOURCES EFFICIENCY 159

to shape and improve SAB Ltd’s waste reduc-
tion decisions and strategies, observation and
the in-depth interview techniques were used to
collect data which was analyzed based on themes
relevant to the study. Moreover, it was impossi-
ble to provide details of waste related data from
the records of SAB Ltd because of ethical rea-
sons and assurances of confidentiality.  How-
ever, access to relevant waste records was grant-
ed for observation, bound by the confidentiali-
ty clause. Three trips were made to the brewery
during the period of the study.

REFERENCES

Ahuja IPS, Khamba JS 2008. Total productive mainte-
nance: Literature review and directions. Internation-
al Journal of Quality and Reliability Management,
25(7): 709-756.

Barquet APB, Cunha VP, Oliveira MG, Rozenfeld H
2011. Business Model Elements for Product-Service
System. In: Proceedings of the 3rd CIRP Internation-
al Conference on Industrial Product Service Systems,
Technische Universität Braunschweig, Braunschweig,
Germany, pp. 332-337.

Crabtree BF, Miller WL 1999. Researching practice
settings: A case study approach. In: BF Crabtree, WL
Miller   (Eds.): Doing Qualitative Research. 2nd Edi-
tion. Thousand Oaks, California: Sage Publications,
pp. 293-312.

Da Silva Monteiro SM, Aibar-Guzmán B 2010. Organi-
zational and accounting change within the context
of the environmental agenda: Evidence from Portu-
gal. Journal of Accounting and Organizational
Change, 6(4): 404 - 435.

Darlington R, Staikos T, Rahimifard S 2009. Analyti-
cal methods for waste minimisation in the conve-
nience food industry. Waste Management, 29(4):
1274-1281.

Darnall N, Henriques I, Sadorsky P 2010. Adopting
proactive environmental strategy: The influence of
stakeholders and firm size. Journal of Management
Studies, 47(6): 1072-1094.

Dascalu C, Caraiani C, Lungu CL, Colceag F, Guse GR
2010. The externalities in social environmental ac-
counting. International Journal of Accounting and
Information Management, 18(1): 19-30.

Drury C 2008. Management and Cost Accounting. 7th

Edition. United Kingdom: South-Western.
Fritsche I, Jonas E, Kayser DN, Koranyi N 2010. Ex-

istential threat and compliance with pro-environ-
mental norms. Journal of Environmental Psycholo-
gy, 30(1): 67-79.

Gale R 2006. Environmental management accounting
as a reflexive modernisation strategy in cleaner pro-
duction. Journal of Cleaner Production, 4(14): 1228-
1236.

Gray R, Bebbington J, Walters D 1993. Accounting for
the Environment. Paul Chapman Publishers Ltd: Lon-
don.

Gray R, Bebbington J 2001. Accounting for the Envi-
ronment. London: Sage Publications.

GRI Global Reporting Initiative 2013. About GRI.
From< https://www.globalreporting.org/Information/
about-gri/Pages/default.aspx.> (Retrieved on 28 Feb-
ruary 2013).

IOD Institute of Directors, South Africa 2009. King
Report on Governance for South Africa. Johannes-
burg: Institute of Directors South Africa.

Janhoma T, Wattanachiraa S, Pavasant P 2009. Char-
acterization of brewery wastewater with spectrofluo-
rometry analysis. Journal of Environmental Man-
agement, 90(2): 1184-1190.

Jasch C 2009. Environmental and Material Flow Cost
Accounting: Principles and Procedures. New York:
Springer.

Jasch C. 2006. How to perform an environmental man-
agement cost assessment in one day. Journal of Clean-
er Production, 14(4): 1194-1213.

Lather P 1992. Critical frames in educational research:
Feminist and post-structural perspectives. Theory into
practice, 31(2): 87-99.

Massoud MA, Fayad R, Kamleh R, El-Fadel M 2010.
Environmental management system (ISO14001) cer-
tification in developing countries: Challenges and im-
plementation strategies. Environmental Science and
Technology, 44(6): 1884-1887.

Merchant K 2012. Making management accounting
research more useful. Pacific Accounting Review,
24(3): 334-356.

METI Ministry of Economy, Trade and Industry 2007.
Guide for Material Flow Cost Accounting. Japan:
Environmental industries Office: Environmental
Policy Division.

Mook L, Quarter J 2009. Social accounting for social
economy organisations. In: HK Anheier, S Toepler,
R List (Eds.): International Encyclopedia of Civil
Society.  New York: Springer, pp. 1380-1382.

Peat M 2007. Accounting for Sustainability: Future
Proof. Accountancy Age, 5 July.

Qian W, Burritt R, Monroe G 2011.Environmental
management accounting in local government: A case
of waste management. Accounting, Auditing and
Accountability Journal, 24(1): 93-128.

Republic of South Africa 2009. National Environmen-
tal Management: Waste Act 59 of 2008. From<http:/
/www.info.gov.za/view/DownloadFileAction? id=
97351.> (Retrieved on 5 March 2012).

Rosen CM 2012. Fact versus conjecture in the history
of industrial waste utilization. Scholarly Comments
on Academic Economics, 9(2): 112-121.

SAB Limited 2012. Sustainable Development.From
<http://www.sablimited.co.za/ sablimited/content/en/
sustainable-developmentlisting? oid= 2544andsn=
Detailandpid= 2520andcat_id=107.> (Retrieved on
5 March 2012).

Schaltegger S, Burritt R 2000. Contemporary Environ-
mental Accounting: Issues, Concept and Practice.
Sheffield: Greenleaf.

Schiliephake K, Stevens G, Clay S 2009. Making re-
sources work more efficiently-the importance of sup-
ply chain partnerships. Journal of Cleaner Produc-
tion, 17(4): 1257-1263.

Singh PM, Mittal VK, Sangwan KS 2013. Develop-
ment and validation of performancemeasures for



160 MICHAEL FAKOYA

environmentally conscious manufacturing. Interna-
tional Journal of Services and Operations Manage-
ment, 14(2): 197-220.

Tanner MM, Twait CL, Rives JM, Bollman ML 1996.
Barriers to waste reduction efforts: Small business
response. Journal of Environmental Systems, 24(3):
299-310.

Tuttle T, Heap J 2007. Green productivity: Moving
the agenda. International Journal of Productivity and
Performance Management, 57(1): 93-106.

Van Berkel R 2005. Waste Prevention through Busi-
ness Innovation- Re-defining Roles and Responsibili-

ties Achieve Viable Outcomes. Waste and Recycle
Conference. Fremantle (WA), Australia.

Wagner B 2003. Developments of Material Flow Cost
Accounting in Germany. Osaka, Japan. International
Symposium on Environmental Accounting,  pp. 52-
61.

Yakhou M, Dorweiler VP 2004. Environmental account-
ing: An essential component of business strategy. Busi-
ness Strategy and the Environment, 13: 65-77.

Zotter KA 2004. “End-of-pipe” versus “process-inte-
grated” water conservation solutions: A comparison
of planning, implementation and operating phases.
Journal of Cleaner Production, 12(7): 685-695.


