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Anel Du Plessis (South Africa), Merwe Oberholzer (South Africa) 

A framework for measuring and internal reporting of environmental 

costs at a mine 

Abstract 

The purpose of the study is to investigate the current modus operandi of measuring and reporting environmental costs 

at a South African platinum mine which will finally allow for a framework to be set to improve the mentioned measur-

ing and reporting. This research follows a case study approach, which is both explanatory and exploratory, which is 

inter alia to do a gap analysis regarding to the current measuring and reporting of environmental costs. Documents and 

different activities of the two involved Departments, Environmental and Management Accounting, responsible for the 

measuring and internal reporting, are considered. The study found that environmental costs are currently being meas-

ured by the mine, but they are not classified as such and are absorbed into the overhead or utility accounts. Because of 

this, reporting of environmental costs are lacking in the integrated statements of the mine. The value of the study is that 

it provides a framework in order to assist mining companies to measure and report on environmental costs – in such a 

way that they can improve their environmental and economic performance. 

Keywords: Environmental costs, internal reporting, measuring, platinum mine, South Africa. 
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Introduction   

This research comprises a case study on the current 
measurement and internal reporting of environmen-
tal costs at a platinum mine. It is becoming increa-
singly important for shareholders and investors of 
such companies to ensure that the environmental 
footsteps are left behind upon which future genera-
tions can build (Heikkurinen and Ketola, 2012; Du 
Toit and Buys, 2013; Ju and Yoo, 2014). Further-
more, for informed decisions to be made on invest-
ing activities, potential shareholders should have 
data readily available relating to environmental ac-
tivities and costs of companies. For this reason, the 
Corporate Social Responsibility (CSR) reports have 
to include environmental aspects of companies. 
These reports are published as part of the annual 
statements (Institute of Directors (KING III), 2009) 
as integrated reports. The aim of the integrated re-
port of companies is, inter alia to communicate en-
vironmental information to external parties. This 
study aims to investigate what is happening ‘behind 
the screen’, in other words, the focus is on how the 
environmental activities and costs are measured and 
reported before the information is published in the 
public domain. The field of research is demarcated 
to a JSE-listed (Johannesburg Stock Exchange Li-
mited) platinum mine in South Africa, where docu-
ments and different activities of the two involved 
Departments, Environmental and Management Ac-
counting, responsible for the measuring and internal 
reporting, are considered.  

The rationale of the study can be explained by refer-
ring to Roger Baxter, Head of Economics and Strat-
egy of the South African Chamber of Mines, who 
cannot overemphasize the importance of mining for 
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the South African economy (McKay, 2013; Mi-
ningm

x
, 2013). According to Chris Griffith, CEO of 

Anglo Platinum, input costs are increasing at a 
higher rate than inflation due to structural changes 
in the platinum industry (Miningm

x
, 2013). To re-

main profitable, South Africa’s platinum mining 
sector needs to consider an extensive view on its 
current mining practices and how this can be 
‘cleaned up’ to ensure sustainable growth in the 
sector (Nahman et al., 2009). Furthermore, envi-
ronmental liabilities in mining are increasing and 
industries in this specific sector are becoming more 
aware of this; therefore, many recent studies focused 
on the environmental issues of mines (Glaister and 
Mudd, 2010; Prinsloo, 2010; Buys et al., 2011; 
Hindley and Buys, 2012). Nevertheless, there are 
still far more questions than answers in managing 
environmental issues (Valentine, 2012). It is cur-
rently difficult for most companies to link environ-
mental liabilities to financial effects which are creat-
ing problems and authors use different strategies in 
this regard (Oberholzer and Prinsloo, 2011; Fujii et 
al., 2013). Furthermore, there is a lack in clear un-
derstanding on how to measure these liabilities and 
how to incorporate them into financial reporting of 
companies (De Beer and Friend, 2006). The re-
search question is, therefore, how can mines im-
prove their current measuring and internal reporting 
of environmental costs?  

The answer to this question is closely linked to the 
purpose of the study: to investigate the current mod-
us operandi of measuring and reporting environmen-
tal costs which will finally allow a framework to be 
set to improve the measurement and internal report-
ing of environmental costs. The argument of this 
study is that in order to create a sustainable envi-
ronment, the mining sector needs to ensure that they 
mine economically, effectively and efficiently – not 
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only considering production costs, but also the re-
serves being mined – thus ensuring effective and 
efficient extraction of reef minerals. But this can 
only be done if all cost aspects are taken into ac-
count, including environmental cost information. 
Hence, this study will extend the literature by identi-
fying gaps in current measurement and reporting of 
environmental costs, which will allow for further 
research aimed at developing accounting systems to 
accommodate the need for detailed environmental 
accounting applications, thereby adding value to the 
concept of the triple bottom line. 

This research follows a case study approach, which 
is firstly explanatory; that is to explain the need and 
definition of environmental costs and the methods to 
measure them. Secondly, it is exploratory by exposing 

the nature and the complexity of the problem  that is 
to do a gap analysis of current measuring and reporting 
of environmental costs before launching long-term in-
depth studies (Durrheim, 2006; Yin, 2009). 

2. Background 

2.1. The South African mining industry. The rea-
son that the mining sector was chosen for this study 
is motivated by the research done by Antonites and 
De Villiers (2003) and Prinsloo (2010) which indi-
cates that the environmental impact of mining is 
greater than in any other sector. For this reason min-
ing industries need to disclose more environmental 
information and certain accounting policies force the 
mining sector to adhere to these disclosures (Hindley 
and Buys, 2012; Antonites and De Villiers, 2003). 
Platinum mining was chosen to serve the purpose of 
this study as the case study was easily accessible, 
information was readily available and full co-
operation was given by the case study principal. 

The importance of the mining sector is emphasized 

by statistics that reveal that mining contributes 19 

percent to South Africa’s GDP, 50 percent to its 

exports, provides job opportunities to 1 300 000 

people, and makes up 17.2 percent of the total cor-

porate tax inflow. These statistics alone prove that 

South Africa needs to look after its mining reserves 

in order to maintain a healthy growth factor in the 

future (McKay, 2013; Miningm
x
, 2013). South Africa 

provides 70 percent of the global platinum demand, 

and 21 percent of South Africa’s mineral revenues 

come from this sector alone (Esterhuizen, 2013).  

2.2. Conceptual scope. In order to improve current 
measuring and internal reporting of environmental 
costs in the mining sector, the logical route to follow 
will be to do some explanation which is firstly, that 
the need to measure environmental costs must be 
understood. As soon as the need is established it is 
secondly, important to define what environmental 
costs are, and which of these are applicable within 

the sectors or industries of companies. Thirdly, the 
methods to measure these costs should then be iden-
tified and companies need to decide which method 
would be the most appropriate measure in consider-
ation of their current costing procedures. The nature 
and complexity of the problem is fourthly, to expose 
the application of various methods that are available 
and only after these four aspects have been con-
cluded, would reporting of environmental costs be 
possible. Environmental costs can now (fifthly) be 
integrated into internal reporting which management 
can use to improve daily decision making.  

3. Literature review 

3.1. Need to measure environmental costs. This 
literature review on the need to measure environ-
mental costs serves as a further motivation for ask-
ing the research question of how mining companies 
can improve the measuring and internal reporting of 
environmental costs. If reports of mining companies 
can indicate the financial impacts of environmental 
costs and cost savings due to increased environmen-
tal management, companies worldwide would in-
creasingly pay more attention to the current impacts 
of their production on the environment. Owing to 
the study of Bragdon and Marlin (1972), many other 
studies followed which emphasize the need to 
measure environmental costs in order to prove that it 
does pay to be green in the long term (Porter and 
Van der Linde, 1995; Bhat, 1999; Schaltegger and 
Synnestvedt, 2002; Salama, 2003; Ambec and 
Lanoie, 2008; Prinsloo, 2010; Nishitaniand Kokubu, 
2012; De Marchi et al., 2013; Fujii et al., 2013), 
although some criticism tends to indicate the oppo-
site (Norman and MacDonald, 2004; Telle, 2006). 

It is important to note that environmental issues are 
an increasing concern for internal and external stake-
holders in mining industries (Frick, 2002; IFAC, 
2005; Jenkins and Yakovleva, 2005; Hindley and 
Buys, 2012; Alewine and Stone, 2013). Environmen-
tal management accounting adds value to the internal 
management process with a specific focus on the 
environment. External reporting of environmental 
management accounting information is becoming 
more prevalent as shareholders and other stakehold-
ers of companies increasingly require these types of 
information (IFAC, 2005). It is important, in particu-
lar for mining companies, to adopt strategies in order 
to provide evidence of good mining practices espe-
cially during these times where mining has had such 
negative impacts on landscapes and communities 
around the world (Petterson, 2008). 

Platinum group metals are being used in a wide 
range of environment-related technologies such as 
catalysts for chemical process facilities, catalytic 
converters for exhaust control in transport, electro-
nic components, hydrogen fuel cells, a variety of 
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speciality medical uses, and so forth. The demand 
for these metals can only be expected to increase in 
future rising pressures to meet environmental chal-
lenges placed on companies (Glaister and Mudd, 
2010). The extraction of natural resources from the 
earth’s core has currently instigated several debates 
on how mineral extraction can be sustainable. By 
considering environmental impacts, mining indus-
tries can ensure environmental protection against 
natural resource exploitation and rehabilitate land to 
allow further use for following generations (Jenkins 
and Yakovleva, 2005). Mining companies can 
achieve this by considering their environmental 
costs and including them in their internal decision 
making processes.  

3.2. The scope of environmental costs. This sec-
tion identifies what environmental costs categories 
should include on a platinum mine when environ-
mental costs are measured. Environmental costs can 
be categorized into two categories: costs applicable 
to environmental protection and costs applicable to 
material and energy flows, all of which can be re-
duced by spending on environmental protection 
costs. From this viewpoint environmental costs can 
be defined as all costs directly and indirectly related 
to material and energy use and their results on the 
environment (Schaltegger and Wagner, 2005); how-
ever, environmental costs can be viewed differently 
depending on the views of companies of what the 
term environment entails (Burritt, 2005). 

The following cost categories were identified 
through literature and were adjusted in order to indi-
cate which are applicable to the platinum mining 
sector in specific. The data analysis completed on 
the detail accounting entries of the case study prin-
ciples as the physical unit reporting of environmen-
tal impacts in the sustainability report found that 
these cost categories are applicable to the platinum 
mining sector [Jasch (2009) and IFAC (2005) used 
as a base and their research was included to deter-
mine the applicable cost categories specifically for 
the platinum mining sector]: 

(a) Waste and emission treatment costs: 

Chemicals used in processing and refining stages. 

Depreciation of related equipment. 

Maintenance of equipment. 

Personnel costs. 

Fees, taxes, charges. 

Fines and penalties. 

Insurance for environmental liabilities. 

Provisions for clean-up costs. 

(b) Prevention and environmental management: 

External services relating to environmental 
management (contractors). 

Personnel within environmental management 
departments. 

Additional expenditure for new technologies in 
extraction, processing and refining which will 
ensure ‘cleaner’ mining. 

(c) Material purchase value of non-product output: 

Energy. 

Water. 

(d) Environmental revenues: 

Subsidies and awards received for the imple-
mentation of preventative and corrective proce-
dures concerning environmental impacts. 

(e) Material costs of product output: 

Energy. 

Water. 

(f) Research and development costs: 

New shaft or mine feasibility studies. 

Biodiversity. 

(g) Rehabilitation provisions (this is of utmost im-
portance in mining in creating a sustainable en-
vironment for future generations and thus, these 
provisions need to be indicated separately). 

3.3. Methods of applying environmental man-
agement accounting in theory. Various different 
measurement methods can be applied, depending on 
how companies classify environmental costs. Mea-
suring environmental costs became a focus point in 
research during the early 1970’s. Standalone calcu-
lations were done in an attempt to control environ-
mental impacts; however, this method was reactive 
in nature and did not take into account integrated 
technologies or environmental protection costs 
(Schaltegger and Wagner, 2005). It became apparent 
that a more structured approach to costing environ-
mental impacts needed to be developed. At that 
stage current management accounting methods were 
taken one step further, to include environmental as-
pects. The four management accounting methods are:  

Life cycle costing. Full cost accounting, also re-
ferred to as life cycle costing and total cost assess-
ment (Norris, 2001; Shapiro, 2001; Hunkeler and 
Rebitzer, 2001; Hunkeler et al., 2007) is a method 
for estimating and accumulating costs for a product 
over its entire life cycle. This is done to ensure that 
the profits made during the manufacturing phase of 
the life cycle will cover expenses occurring during the 
pre- and post-manufacturing phases (Drury, 2012).  

Life cycle analyses are currently done in mining 
industries to assist mining companies in assessing 
their environmental and economic performance. 
Data are not publicly available as data are consi-
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dered to be confidential information of companies 
due to the nature and quality of data required to 
complete life cycle analyses. This tends to result in 
over simplified reports for mining processes. In 
order to address this shortcoming, a mining life 
cycle model (LICYMIN) has been developed using 
Oracle 9i Enterprise Edition. This model relies on 
site specific data and provides traceable as well as 
realistic allocations of environmental impacts (Du-
rucan et al., 2006).  

Platinum has numerous uses and; therefore, com-
pleting a full life cycle costing analysis from cradle-
to-grave would be time consuming adding minimal 
value to the internal decision making of mining 
companies. An alternative approach would be a 
cradle-to-gate measurement, where the life cycle 
ends when the final product leaves the production 
site. For this reason, a cradle-to-gate approach is a 
preferred and the most suitable method when consi-
dering life cycle analyses and life cycle costing data 
for platinum mining. This will include all produc-
tion, processing and waste handling activities (Du-
rucan et al., 2006). Costs that should be included in 
a cradle-to-gate approach include all costs up to the 
point where platinum or other platinum group met-
als are sold into the market.  

Activity based costing. Activity based costing is a 
cost accumulation system that makes use of activi-
ties and cost drivers to assign costs to products or 
services (Banker et al., 2008; Drury, 2012), thereby 
assisting companies in identifying production costs 
associated with each activity within the production 
process. This method was developed as an alternative 
to traditional costing methods which no longer accu-
rately addresses the growing need for companies to 
allocate overhead costs to products and services. The 
application of activity based costing in companies 
improved their decision making processes by grant-
ing a better understanding on how resources are 
used within companies (Rundora et al., 2013). 

Implementing activity based costing requires skills 
and knowledge as well as capital (Raiborn and Kin-
ney, 2009); however, mining companies do have 
access to the necessary skills, knowledge and ac-
counting systems which will allow for various cost-
ing structures. Implementing activity based costing, 
therefore, at platinum mines (if it is not imple-
mented yet) should be possible without encounter-
ing too many obstacles. 

Using activity based costing holds several benefits 
when measuring environmental costs. Management 
gain better understanding of why costs rise; thus 
enabling them to implement appropriate manage-
ment approaches such as activity based management 
(Kaplan and Bruns, 1987; Banker et. al., 2008; 

Blocher et al., 2008; Khataie et al., 2011). Under-
standing cost behavior and the reasons why they 
occurred can assist management in identifying areas 
within companies that need improvement, whether it 
is product design, pricing decisions or market seg-
ments that need to be developed. Furthermore, this 
will assist management to improve their strategic 
decision making in the long run (Banker et al., 
2008; Blocher et al, 2008; Rundora et al., 2013). 
Additionally, activity based costing also reveals 
where value is added and where value is destroyed 
within companies.  

In using the activity based costing method; environ-
mental analysis can be done after each stage of mining 
processes. In doing so, mining companies can identify 
which stages of their processes have the biggest impact 
on the environment as well as their cost structure. This 
problem area can then be managed to ensure more 
efficient and sustainable mining.  

Material flow cost accounting. Jasch (2009) defines 
material flow cost accounting as “a tool for measuring 
the flows and stocks of materials for a company, pro-
duction process or product in both physical and mone-
tary units. It is based on an input-output analysis of 
material flows, but applies a different cost allocation 
procedure”. According to Strobel (2002) flow cost 
accounting can be considered as the quantification of 
factors within the material flow system. 

Managing material flows will assist in increasing 
efficiency of inputs, leading to cost reductions and 
also having a positive impact on the environment 
(Strobel, 2002). A considerable percentage of produc-
tion costs consists of material costs, and a large share 
of these costs comes from material losses within pro-
duction systems (waste) (UNDSD, 2001; Strobel and 
Redmann, 2002; Gale, 2006). Naturally, waste does 
not create value within companies and where it was 
previously only measured in physical terms material 
flow cost accounting now measures waste in mone-
tary terms as well (Onishi et al., 2008). This assists 
companies in identifying hidden waste material costs 
in order to increase production efficiencies and re-
duce the environmental impacts of these companies. 
As material flow cost accounting links environmental 
impacts with cost implications, it is likely to assist in 
improving the quality of internal decision making 
(USEPA, 2000; Onishi et al., 2008).  

Material flow cost accounting; however, only assists 
in calculating the costs of product and non-product 
(waste) output, and does not calculate the total envi-

ronmental costs (waste and emission treatments, 
prevention and environmental management costs) 
incurred by organizations, whether processes or 
products (Jasch, 2009). The implication is that other 
methods will need to be applied in conjunction with 
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material flow cost accounting in order to measure the 
total costs of all environmental impacts. 

Combination of methods. Several studies indicate 
that in order to measure environmental costs more 
accurately, a combination of methods should be 
applied (Busch and Liedtke, 2006; Jasch, 2009). 
This will not only assist in the application of envi-
ronmental management accounting, but will also 
have additional benefits with regards to environ-
mental performance management. Using activity 
based costing over and above the life cycle of prod-
ucts can improve productivity and efficiency, lead-
ing to higher net margins (Kreuze and Newell, 
1994). Material flows are traced within companies 
and allocated back to the cost centre that is respon-
sible for the environmental impact. This will im-
prove environmental performance and ultimately 
profitability (Jasch, 2009). 

4. Method and materials 

4.1. Data collected. This section will summarize 

the data that have been collected from the case 

study principal in the attempt to expose the current 

modus operandi of measuring environmental activ-

ities and costs. The data collected from the case 

study principal cannot be reproduced due to the 

classified nature of the information provided and 

the confidentiality agreement signed. In light of 

this matter, the following summary of the data 

collected from the case study principal is provided: 

detailed accounting entries of overhead accounts; 

process flow chart; environmental reports; life 

cycle assessments; procedures pertaining shaft 

closures and rehabilitation of mine sites; and IAS 

37 applications and notes. 

4.2. Interviews held with the case study principal. 
Three scheduled interviews were held on site with 
the case study principal during 2013. These inter-
views were scheduled in order to obtain the views of 
the different Departments on environmental costs 
and how they perceive the role of these costs within 
a platinum mine.  

4.2.1. Management accounting department. The 
first interview was held with the mineral process 
management accountant. 

The case study principal currently reports on 
environmental costs – in total for the company 
as well as per shaft. Confirmation was given 
that these reports can be provided to verify 
which environmental costs are included.  

The second interview was held with a senior mana-
gement accountant. 

The attitude towards additional line-item report-
ing was not positive. The senior management 
accountant pertained that it will only be extra 

work with no real benefits, but that he would 
like to see the outcome of such an exercise.  

The Department applies responsibility account-

ing which makes it more difficult to identify en-

vironmental costs in their accounting system as 

there are no responsible people to account for 

these costs.  

According to the Management Accounting De-

partment there are enough data readily available 

on input-output quantities to complete a material 

flow cost accounting analysis. Upon asking why 

the Environmental Department does not have 

access to this information, the answer was given 

that they should be able to access this informa-

tion on the system. 

4.2.2. Environmental department. The third inter-

view was held with three environmental specialists 

on site including the Head of Department.  

Life cycle assessments are not currently done by 

the case study principal. They are busy research-

ing the possibility of introducing it in the near fu-

ture, but the attendees present at the interview 

were not entirely convinced that this will work at 

this specific mining company. The reason that 

they believe this will not work is that there are not 

enough people employed to assist with the work-

load associated with such a task. The implication 

thereof is that this exceedingly complicates the 

calculation of cradle-to-gate life cycle costing.  

Activities involved in environmental cost flows 

will be identifiable and will be used to allocate 

costs, making activity based costing methods 

easy to introduce. 

Their current accounting system does not pro-

vide for an environmental cost element when 

entering cost data into the system, making it 

particularly difficult to identify environmental 

costs in the accounting system, and consequent-

ly, these costs ‘disappear’ in overhead accounts. 

This is easily rectifiable by simply having the 

accounting system administrator add a cost ele-

ment to their current accounting system. Train-

ing is required to ensure that the correct costs 

are allocated to this element.  

Budgets are currently done with a line-item that 

refers to environmental costs, but actual data 

pulled from the accounting system do not have a 

line-item with which to compare actual versus 

budgeted figures. 

Input-output quantities that can be used to cal-

culate environmental costs using material flow 

cost accounting are not readily available. Ac-

cording to the Environmental Department, 

identifying this will be a difficult and time 

consuming task. 
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4.3. Data analysis. Three methods of data analysis 

were used in this study to ensure that all possible 

outcomes have been taken into account when the 

case study was concluded. The first method used 

was explanation building; the second, an organiza-

tional-level logic model; and the third, testing the 

theory against a rival explanation (Yin, 2009).  

Explanation building 

(a) A theoretical statement on how environmental 
costs should be measured and reported on. 

Environmental costs should be measured using one 
of three methods or a combination of methods that 
include activity based costing, material flow cost 
accounting and life cycle costing (cradle-to-gate). 
Environmental costs should be reported on in a sep-
arate line-item with an explanatory note in the fi-
nancial statements of mining companies. 

(b) Initial findings of the measurement methods and 
reporting of environmental costs by the case 
study principal. 

In the published Consolidated Financial Statements 
rehabilitation provision calculated by using esti-
mates, is the only item that appears as a separate 
line relating to environmental costs. The case study 
principal reports on monetary units of the following 
items under ‘Environmental’ in their Sustainable 
Development Report of 2013, namely Land Man-
agement: Rehabilitation Liabilities and/or Current 
Costs; and Rehabilitation Provisions. 

The case study principal reports on physical units of 
the following items under Environmental in their 
Sustainable Development Report of 2013 namely, 
ore milled, tailing disposed on dam, dump slag 
treated, furnace and converter slag generated and 
treated and platinum produced. Material consump-
tion is reported as diesel, petrol, coal and industrial 
burning oil. Other physical units reported are water, 
energy and emissions.  

In the Detailed Accounting Records of the overhead 
accounts no costs were indicated as environmental 
costs. The following costs, however, could be classi-
fied as completely or partially environmental costs: 

Total fuels and gases (accounted for in the fuel 
account, which is considered as variable over-
head costs): oils greases gasses, diesel, petrol, 
industrial burning oil and coal. 

ISO accreditation (accounted for in the other 
overhead account, considered to be a fixed 
overhead cost). 

Water (accounted for in the utilities account, 
considered as a variable overhead cost). 

Electricity (accounted for in the electricity ac-
count at a fixed rate, considered as a variable 
overhead cost). 

Off-reef development costs (accounted for in the 
off-reef account, considered as capital develop-
ment costs). 

Off-reef development material (considered as 
indirect material costs). 

Off-reef development utilities (considered as 
overhead costs). 

Chemicals (accounted for in the other account 
for the concentrator, considered as variable 
overhead costs). 

The case study principal does not make use of life 
cycle analysis in their Environmental Department 
which makes the measurement of life cycle costing 
difficult. They are currently in the process of devel-
oping life cycle analysis procedures that should be 
applied in the near future.  

The Closure Costing Report for 2013 only includes 
costs that refer to the closure of the specific sites, 
which includes rehabilitation costs, removal of struc-
tures and waste. These costs are calculated by using 
standard costs and a bill of quantities drafted by the 
Environmental Department and a consulting firm.  

(c) Revised statement. 

Environmental costs measured using activity based 
costing, material flow cost accounting or life cycle 
costing (cradle-to-gate), should be reported on a 
separate line-item and an explanatory note should 
accompany the financial statements to ensure a clear 
understanding of the environmental impacts certain 
internal decisions have. This will enforce triple-
bottom-line reporting, thereby adding value to envi-
ronmental disclosures. 

(d) Findings based on the revised statement. 

The case study principal does not report on envi-
ronmental costs as a separate line-item, the main 
reason being that they apply responsibility account-
ing and at this stage there are no people responsible 
on site to take this activity one step further. 

A clear definition of what should be included under 
environmental costs is lacking between Depart-
ments. Various Departments perceive environmental 
costs differently which creates a problem when 
costs are captured in the accounting system. Physi-
cal data is available for environmental inputs and 
outputs, but there is no link between the data and 
monetary values. This makes material flow cost 
accounting possible; however, the theoretical appli-
cation of this method needs to be adjusted to suit the 
extraction industry.  

In conjunction with responsibility accounting, the 
case study principal uses an activity based costing 
approach for their costing methods. Hence, includ-
ing an environmental element as one of the cost 
drivers would be possible. 
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Firm or organizational-level logic model. The fol-
lowing organizational-level logic model has been 
derived from the collected data for the accounting of 
environmental costs at a platinum mine namely, the 
data entered in the first step of the accounting sys-
tem has a large impact on the final reporting of the 
costs incurred as the flow of cost recording. Fur-
thermore, each Department has various activities, 
each having a responsibility linked to it. Goods are 
required for each activity within the Departments 
and for each activity. There are several cost ele-
ments which may be valid. Persons responsible for 
each activity decide which cost element should be 
linked to each expense item that falls under their 
responsibility. The possibility does exist for certain 
expenses to be linked to incorrect cost elements. In 
the case of environmental costs it is essential that 
environmental costs be clearly defined in order to 
avoid incorrect cost allocation. During the visit to 
the case study site it was clear that various Depart-
ments had different understandings of what envi-
ronmental costs entail. 

Testing the theory against the rival explanation. 
Testing the theory against the rival explanation 
makes it possible to arrive at a conclusion regard-
ing a gap analysis concerning the current measur-
ing and reporting of environmental costs. Several 
studies have concluded that companies will not 
benefit from controlling environmental costs and 
reporting on a triple-bottom-line (Raar, 2002; 
Telle, 2006; Pava, 2007; Hacking and Guthrie, 
2008). This opens the question of whether it really 
would benefit mining companies to spend time and 
effort on introducing a framework to measure and 
report on environmental costs. Nevertheless, the 
gap identified is that although the data collected 

from the case study indi-cate that the mining com-
pany measures a large percentage of possible envi-
ronmental costs with their current accounting sys-
tems, the problem is that they (1) do not refer to 
these costs as environmental costs; (2) input-output 
data are not linked to monetary values; and (3) the 
Management Accounting Department does not 
allow departments to conduct in-detail reporting on 
environmental costs.  

Discussion 

To summarize, this study has indicated that the need 
to measure environmental costs is that potential cost 
savings can be identified, due to increased environ-
mental management. Data quality from management 
accounting departments and environmental depart-
ments will affect the accuracy of the measuring 
method applied – if data quality is not up to stan-
dard, changes within the information systems of 
departments will be required in order to improve 
data quality and hence the accuracy of the mea-
surement of environmental costs. This factor is im-
portant to consider as it will affect the reporting 
possibilities regarding environmental costs. The 
study has also indicated in the gap analysis three 
shortcomings of the current modus operandi of the 
mining company.  

From the experience of the literature review and the 
case study, the following framework has been de-
veloped to assist mining companies, specifically 
platinum mines, in identifying which factors to 
measure and report on within environmental costs. 
Both management accounting and environmental 
departments should estimate the current quality of 
their data (poor, average or good) and make the 
necessary changes accordingly. 

Table 1. Changes required in the Management Accounting Department and the Environmental Department 
(own research) 

Management accounting department

Data quality  
and/or system

Poor Average Good

Changes required

Information systems need to be upgraded to 
improve the quality of data and to ensure accu-
racy of data input. The system should accommo-
date environmental costs according to the 
costing method that best suits the company. 
Costing methods that should be considered 
include: activity based costing, material flow cost 
accounting and life cycle costing. Environmental 
costs need to be defined in accordance with the 
company profile. 

The current information system should be 
audited to ensure that all the require-
ments for internal reporting are met. 
Costing methods should be aligned to the 
company profile to ensure improved 
usability of data. Environmental aspects 
should be considered when costing 
methods are reviewed. Environmental 
costs need to be defined in accordance 
with the company profile.

Minor adjustments are necessary to 
the accounting system in order to 
include environmental cost allocation 
under the required cost fields. 

Changes required 

A database with standard as well as actual 
physical unit quantities of environmental aspects 
should be designed. Detailed process flow charts 
should be drafted. This can be used to measure 
inputs and to assess the effects of the outputs on 
the environment. Expected rehabilitation of 
mining areas needs to be costed and provisions 
should be made for this in the accounting 
records. Closure costing should be done. Life 
cycle analyses should be introduced. The 
environment should be defined. 

Detailed information with regards to 
processes should be entered to ensure 
that the quality of data is improved. Life 
cycle analysis assessments should be 
completed and used as a base to meas-
ure environmental impacts of all mining 
processes. The definition of the environ-
ment should be reviewed. 

Minor adjustments will be needed to 
synchronize the Environmental 
Department and Management 
Accounting Department data so as to 
ensure accurate measuring and 
reporting of environmental costs. 
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Once the changes are made, environmental costs 

should be measured by using one of the three me-

thods. Firstly, activity based costing that requires 

the identification of activities which relate to envi-

ronmental aspects of companies. This will include 

activities that have a direct and indirect impact on 

the environment. Cost drivers will include water, 

energy sources and chemicals. Secondly, life cycle 

costing which requires that a detailed life cycle 

analysis should be done by environmental depart-

ments. Costs should be linked to each element of the 

life cycle analysis in order to derive life cycle cost-

ing (cradle-to-gate). Thirdly, material flow cost 

accounting in combination with either activity based 

costing or life cycle costing (cradle-to-gate). De-

tailed information with regards to input-output 

quantities for every process is needed. Materials 

input refer to water, energy, air (underground 

supply) and chemicals in the extraction sector and 

output quantities refer to product output, waste wa-

ter, chemicals and emissions. After these quantities 

have been measured, costs should be allocated to 

these quantities by means of market values (water, 

energy, oxygen and chemicals), costs to direct and 

control oxygen underground and costs to minimize 

emissions. 

If the environmental costs are successfully measured 

it will be possible to include these costs as a sepa-

rate line-item in internal management reports and 

external financial reports. 

Conclusion 

This research has extended the current literature by 

identifying the gap experienced in sustainable re-

porting. These findings can assist in further research 

on the application of triple-bottom-line reporting as 

well as linking social, economic and environmental 

performances.  

The study found that environmental costs are cur-

rently being measured by a platinum mine, but these 

costs are not classified as environmental costs and 

are absorbed into the overhead or utility accounts. 

Because of this, reporting of environment costs are 

lacking in the integrated statements of thismine. A 

gap analysis on the reporting of environmental im-

pacts concluded this as well – monetary units of 

measures with regards to environmental impacts are 

lacking within the integrated reports published by 

the mine. This gap needs to be filled in order to 

improve the current reporting of environmental 

costs at platinum mines. This study concluded with 

a framework in order to attempt to close the gap 

identified  to assist mining companies to measure 

and report on environmental costs – in such a way 

that they can improve their environmental and eco-

nomic performance. 
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