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The Design Model of Environment Management Accounting (EMA) Using Material Flow
Cost Accounting (MFCA). (Case Study in PT Semen Padang)

Thesis by: Yahya Tamrin
Thesis Advisor: Drs. Riwaydi, MBA, Ak

ABSTRACT

This research develops a new model of Environmental Management
Accounting (EMA) based on the principle develop by International
Federation Accountants (IFAC) 2005. This paper explores the cost
component in the Environmental Domains as the character of the
Environmental Report version of IFAC. There are three among six of cost
component that author can investigate during the research: Material Cost
of Product Output, Material Cost of Non Product Output, Waste and
Emission Control Cost. The author can’t discover another three cost
component in PT Semen Padang. The total of Environmental Cost during
2010 found as Rp. 337,803,516,916.95 or 11% of the total manufacturing
cost. This information gathered hope can help the company to reduce the
activity that impact to the environmental damage.

The method being used for EMA is Material Flow Cost Accounting
(MFCA), developed by Japanese Ministry Economic, Trading and Industry
(METI). Based on the method used, it found Rp. 1,696,864,063.38 of
material losses during the production process. The aim of using this
method is to elaborate the cost component to be reduced and waste
management. Firstly, this research will sort the material loss during the
production. Secondly, it calculate the Environmental Cost during year
2010.

Keyword: Environmental Management Accounting, Environmental Cost,
Physical Information, Monetary Information. Material Flow
Cost Accounting, Material Loss.
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CHAPTER1
INTRODUCTION

1.1 Problem Backround

Currently, along with technology and global economics development, the environmental
issues becoming an interest topic to be studied. Indonesia as a developing country could not be
separated from the environmental probiem which the impact is increasingly felt day by day. The
era of industrialization in one side, focuses on the use of technology as efficiently as possible, so
sometimes ignore the environmental aspects. Nowadays, Indonesian public awareness about the
importance of environment begins to grow slowly. People do not just thinking about its own
survival, but they are more concern and critical for the place where they make living, whether
they act as an individual or a global society. One of the concerns could be seen toward corporate

action in community and environment (Syafendri, 2010)

Every manufacture company now days should take care about the Environmental issues.
Because of many internal and external stakeholders are showing increasing interest in the
environmental performance of organizations, particularly private sector companies. An example
of internal stakeholders might be employees affected by pollution in the work environment.
External stakeholders include communities affected by local pollution, environmental activist
groups, government regulators, shareholders, investors, customers, suppliers and others.

One of the main objectives of environmental accounting is to study the economic activities of
production and consumption and understand how these activities impact upon the environment.
To do this, it is useful to define the economy in physical terms, as the activities that use materials

or energy to produce goods and services that can be exchanged for money. The environment



constitutes the physical surroundings in which the economy operates, to which it is physically
linked, and to which materials return once they have been disposed of by the economy.

By measuring the physical movement of materials between the economy and the
environment, it is possible to draw up a material flow account which balances the inputs
(extraction of natural resources from the environment, and imports of goods) with the outputs
(wastes, emissions and exports) and accumulation of stock (in terms of new buildings, etc.)
within the economy. This mass balance concept is based on the principle that matter can neither
be created nor destroyed. Items in the accounts vary from gases such as carbon dioxide to bulk
materials such as coal or wood. When linked to changes in economic activity, it should be
possible to draw conclusions about the extent to which economic progress is becoming de-
coupled from resource use (Sheerin,UK MFA).

The development of Environmental Management Accounting required the organization to
asses the cost correctly, not only monetary data but also non-monetary data on material use,
personal hour and other cost driver. EMA places a particular emphasis on materials and
materials-driven cost because: (1) use of energy, water and materials, as well as the generation of
waste and emissions, are directly related to many of the impacts organizations have on their
environments and (2) materials purchase cost are a major cost driver in many organization IFAC
2005).

Many organization purchase the energy, water and other material to support their
activities. The using of the material could be efficient or not, some of them are processed to be a
second product depends on the quality of additional material which mixed to the primary
material. The scars of the material could through away as the toxic, hazardous, gas emissions,
and other kind of waste. The number could various among the company depend on the level of

quality of machinery and the level of human error.



PT SEMEN PADANG is one of the manufacture company in Indonesia where consume
the natural resources as the Primary raw material. The Cost of product are traced based on Direct
Raw Material, Direct Labour Hour, and The Factory Overhead cost. Since.this Company operate
not only to scratch the profit as much as possible, it should consider the effectiveness of
operatioﬁ, save the environment, and trace the price accurately to the product.

One of the methodologies to do this, experts develop the accounting method from
traditional to the full cost accounting. Using analysis of Material Flow cost Accounting as the
new accounting management tool to calculate all the hidden cost in making product, hope the
management can operate more effective and efficient, and be able to control the cost of
production.

Material flow analysis (MFA) refers to the analysis of the throughput of process chains
comprising the extraction or harvest, chemical transformation, manufacturing, consumption,
recycling, and disposal of materials. It is based on accounts in physical units (usually in terms of
tons) quantifying the inputs and outputs of those processes. The subjects of the accounting are
chemically defined substances (e.g. carbon or carbon dioxide) on the one hand and natural or
technical compounds or ‘bulk’ materials (e.g. coal, wood) on the other hand (WGEIO 2000).

Material Flow cost accounting (MFCA) has been introduced by some enterprise in Japan
as a tool of Environmental Management Accounting, and has led improvement activities and
production innovation to attain simultaneously both of the reduction of environmental impact
and the enhancement of economy, and has produced concrete results (cost reduction).On the
other hand, questions have been asked about what is the different betweén conventional

Production management information, or management accounting information, or if they are the

same (Nakajima 2008).



Organizations seek management tools to link environment with economy. In this respect,
MFCA is a valuable management tool, which promotes efficient use of materials more
effectively, contributing to reduction of emission (waste). Further, MFCA is a major method in
environmental management accounting specialized for the internal management of an enterprise,
and is applied to measuring flows and stocks of materials (raw materials and energy) and input of
labor in a manufacturing process, in terms of physical and monetary units, and is characterized

by identifying accurate costs of wastes and emissions (Furukawa).

Identifying the material cost, the company can assess the cost of the product actually and
know cost for hazardous, toxic, waste water, etc. Because of some reason, the writer is
interesting to research this kind of the cost flow in PT SEMEN PADANG that operates in
producing cement by comparing the conventional accounting method with the current method
called Material Flow Cost Accounting. Knowing the actual cost for the processing and material
cost will help the Company to be able make a decision correctly.

This thesis is the primary research which trying to discuss the importance of using
Material Flow Accounting by designs the model of MFCA. The research wiil be conducted in PT
SEMEN PADANG as the manufacturing Company in which produce the annual report and
Environmental report on the research period.

The selection of PT SEMEN PADANG because the company more related to the natural
exploration which considered produced waste and hazardous, where the cost of hazard and waste
in manufacturing process still not consider tracing well to the product. PT Semen Padang’s core
operation is closely related to environment issues. Thus, the researcher view, there is a need by

the company in using Material flow Analysis Cost Accounting and Environmental Management



Accounting in gaining more effective and efficiency in production activity in manufacturing
company.
1.2 Problem Definition

Issue about Environmental Management Accounting base Material Flow Cost Accounting is
brand new for Indonesian business entity moreover in Indonesia. Based on the background
above, the problem that can be discussed in this research; “(1) how can the Environmental
Management Accounting based Material Flow Cost Accounting be implemented in PT Semen
Padang? (2) How to manage environmental activities as one of the way to gain competitive

advantage “

L.3. Research Objective

First, this research tries to understand and show the possibilities of using Material Flow Cost
Accounting in calculating material loss of raw material during the production process. Sc, the
Management could provide the appropriate price of the product and present the accurate
information in reporting financial statement in gaining the more effective and efficiency of
activity in PT Semen Padang. The output of this design is Material Flow Analysis Report which
can be published for internal parties in order to understand the transformation of using MFCA
rather than conventional accounting method of Indonesian Business Entity; especially in this
research was PT Semen Padang. The research hope can be useful by the Company especially to

be considered in using the new accounting method for the next.

Second, this research tries to give a description about the environmental cost by displaying
the information related to the Environmental Management Accounting. The information in term
of report will show the company the total of environmental cost in the production process within
a year 2010. Furthermore, this information hope can useful by the management to manage their

5



cost to gain competitive advantage in the market completion, and also tries to minimize the

activity that give direct or indirect impact to the environment. By that condition, the Company is

suggested to find the alternative way for the next time to in using the raw material or any

resources which are eco-friendly to the environment.

1.4. Scope of Research

The writer limits the scopes of this research which are;

1.

The research only develop the Environmental Management Accounting (EMA)
system, not EMA reporting. Thus, this research doesn’t focus on Environmental
Costing.

This research doesn’t distribute environmental impact to the environmental domain. It
only classifies the environmental-related costs.

The way to calculate the data using Material Flow Cost Accounting Method by
identify and analyze the material loss during the production.

This research develops Environmental Management Accounting to determine
Environmental Cost occurred in PT Semen Padang in year 2010.

The scope of data analysis focus on one month production report of Indarung

ILIILIV,and V that accumulate to be one year .

LS. Writing Systematic

The writing systematic of this research comprises five parts. The first chapter describes

background, problem definition, research design, research purpose and benefit and also writing

systematic. The theoretical framework of Design the Model of Environmental Management



Accounting based Material Flow Cost Accounting in PT Semen Padang are identify in the

second chapter.

The research methodology including the research design, scdpe of the research, data
gathering method and data analysis is discussing in the third chapter. The analysis of the research
results and other factors that could influence the findings applied in the fourth. And the fifth part

presents the conclusions, limitations and suggestions of this research.



CHAPTER II
THEORITICAL FRAMWORK

II.1. Previous Research

As the major tool in Environmental Management Accounting, the material Flow Cost
Accounting becomes a compulsory for business entity. For the Environmental Management
Accounting research has been held by many researchers before. This issue was recognizing
earlier in overseas especially in Germany and Japan then in Indonesia. This issue was the
development of the Material Flow Analysis where the concepts earlier for the material and
energy balancing as introduced by Ayres (1978). The first material flow account on the national
level have been presented at the beginning of the 1990s in Austria (Steurer, 1992) and Japan
(Environmental Agency Japan, 1992). After the development of Environmental Issues, people

use MFA in calculating the cost for Environmental Cost.

The original form of material flow cost accounting was developed in Germany by the
Institut fiir Management und Umwelt (IMU) (Strobel and Redmann, 2002). Material flow cost
accounting is a system which measures material flows (flows and stocks) in factories (or
processes) in terms of physical amounts and monetary amounts. The remarkable point of this
technique is that waste, which previously had been often measured in terms of weight alone, was
now assessed by cost as well. In conventional cost accounting methods, emphasis is placed on
the appropriate estimation of material input into the factory or process. How much of the input
material costs are wasted in the course of manufacture is not important. This is because if the
costs of raw materials which end up as waste were not added to product costs, the company

would not make a profit. Therefore, in conventional cost accounting methods, even though it is



possible to determine waste costs in terms of monetary amounts, the waste costs tend to be

overlooked (Nakajima, 2006).

In his research in Kansai University Review of Business and Commerce, Nakajima
(2006) also said MFCA which does not have such a limitation has been considered to be one of
the small domains of management accounting where environmental management and
management accounting have so far been integrated, but that as a result of the theoretical and
practical development of MFCA, MFCA has expanded to cover most of the management
accounting field. Nevertheless, because there has not been a set-up domain in management
accounting from the beginning, MFCA would exist as a tool which evolves the existing
management accounting to a new phase, and that new management accounting based on MFCA

will evolve.

The MFCA its self was introduced in Japan 2000 and MFCA were used by an enterprise
(Nitto Denko), more than 50 companies have carried out examination of trial introduction of
MFCA in the last two/three years. Furthermore, the general purpose of the use of MFCA is for
special cost studies at present, but some enterprise utilize it as a daily management tool or a
management accounting information system. The researcher will short a view example of

company in Japan that used MFCA already with the founding result latter.

The topic about Environmental Management Accounting had been deveioped before by
Eka Dian Istigamah (2010) that discussed about the developing of Environmental Management
Accounting (EMA) in PT Nusantara Beta Farma. In this research, she explained about the
component of material input used in production process that to be resulted as Product Output and
Non-Product Output. The material Input its self going to be break down in what effect they are

going to give affect direct or in-directly to the environment. In here, the design of the research

9



using Matrix of Distribution of Environmental- Related costs by Environmental Domain. By that
Matrix she knows how much cost that give impact to the environment. The Total Cost than
compare with the total of Cost of Goods Sold by the Company, which so she knows how much
the percentage of environmental affect it’s self to the total cost. From that point, she has a

finding that need to be suggested to the management to be improved and to be reduced.
I1.2 .Material Flow Cost Accounting

Material Flow Cost Accounting, in a broad sense, is a system to measure the flows and
stocks of materials in manufacturing process (raw materials and energy), in terms of physical and
monetary units-identifies accurate costs of wastes and emissions ( Ministry of Economics,

Trading and Industry)

According to Organization For Economic Co- Operation and Development (OECD)
MFCA is a tool for reducing the relative consumption or resources and material cost and can be
applied in service industries as well as manufacture industries. MFCA is a major tool of

Environmental Management Accounting and is oriented to internal used within in organization.

MFCA is a method that traces physical flows and stocks of materials in process, and then
calculates their cost by multiplying material quantifies by unit price. MFCA highlights the cost
generated by and/or associated with material losses (along with products costs) as accurately as
possible. It is therefore useful for improving material efficiency by identifying opportunities to
reduce their relative consumption of materials. MFCA not only aims to reduce environmental
impact, but also pursues cost reduction via reducing the use of raw materials and the generations
of wastes. Most environmental management tools, including environmental management systems

such as ISO 14001, while effective in reducing environmental impact, do not make a clear

10



contribution to corporate profits, but instead tend to generate an additional cost for companies, at
least in the short term. However, since MFCA addresses this problem by reconciling the
environment and the economy, it has produced notable results for many companies (see, for
example, Kokubu and Nakajima, 2004; Viere et al., 2007; Wagner and Enzler, 2006 and Jasch,

2009).
According to Ministry of Economics, Trade and Industry, 2007;

“Material Flow Cost Accounting (hereafter referred to as “MFCA™) is one of the
environmental management accounting methods aimed to reduce both environmental impact and
costs at the same time, as a tool of decision making by business executives and on-site managers.
MFCA seeks to reduce costs through waste reduction, thereby improving business productivity.
The prototype of MFCA was developed at the Institute of Management and the Environment
(Institut fur Managementund Umbelt, IMU) in Augsburg, Germany. In Japan, MFCA are
modified for increased facility of use, by segmenting materials into raw materials and energy
sources, as well as measuring them by process for easier improvement plans.”

MFCA measures the flow and stock of “materials,” which include raw materials, parts
and components in the manufacturing process, in terms of both physical and monetary units. The
costs are managed in the categories of material cost, system cost, and transportation and waste
treatment cost. You can identify the costs of loss by defective products, waste and other
emissions, through calculating their quantities and the resources used in each manufacturing
process and converting them into monetary value. In addition to the cost of raw materials, labor
cost, depreciation cost and other processing cost are allocated under such loss cost, and waste

cost is calculated by the same means as production cost. That is why waste is called “negative

product” in MFCA.

11



An increasing number of businesses are introducing MFCA in Japan, for the following
reasons.

1. MFCA helps businesses reduce the amount of waste generation itself, instead of
expandingbwaste recycling.

2. Reduced waste generation directly leads to the reduction of material input and material
cost, which realizes direct cost reduction.

3. This also leads to increased efficiency in processing and waste treatment operations,
thereby enabling reduction of not only material cost but of manufacturing cost in general.

4. Reduction of waste generation and of material input (resource consumption) are one of
the key activities in environmental management, to lower the environmental impact of
manufacturing industry.

I1.2.1. MFCA and its Signiﬁcancé, Economic Effects and Environmental

Contribution

A business entity is required to make “environmental consideration” in diverse phases of
its operations. Many companies are promoting environmental management of their business
facilities and emissions from such facilities through manufacturing activities, promoting waste
recycling and achieving zero emission.

Although waste recycling is one of the important measures for effective resource use, you
must note that the recycling process also requires the input of substantial expenses and energy, in
addition to those spent from the resource input to the waste generation. Therefore, it is essential
to reduce waste generation itself.v MFCA identifies the quantities and costs (incl. material,
processing and waste treatment costs) of waste generated from each process of manufacturing
activities. This enables us to look at the very source of waste generation and crystallize

difficulties in its reduction, which leads to the reduction of waste generation itself.

12



Reduction of waste generation directly leads to reduced input of resources and enhanced
environmental consideration in manufacturing process, as well as realizing slimming of resource
procurement and increased efficiency of business operations. MFCA is an effective management
tool that helps business management reglizi’ng the “harmony of environmental aspects and
profitability”, through simultaneous improvement of environmental consideration and cost
reduction in manufacturing.

I1. 2.2, Waste from manufacturing process = Material loss
In a processing-type manufacturing, waste and resource loss occur in various steps of the
manufacturing process. Waste generated from processing includes the following.
1. Material loss during processing (e.g. listing, swarf), defective products, impurities
2. Materials remaining in manufacturing equipment following set-ups
3. Auxiliary materials (e.g. solvents and other volatile materials, detergents to wash
equipment before set-ups)
4. Raw materials, work-in-process and stock products discarded due to deterioration or
other unusable reasons
MFCA traces equally the both flows of final products and emissions (wastes) in processes.
And MFCA recognizes even the emissions as one product. MFCA calls products “positive
products “and the emissions "negative products”.
Now the question comes up from the people, what is the maiﬁ difference between the

Conventional Accounting Method with the New Environment tools called MFCA?

Comprehension of the difference between MFCA and conventional cost accounting
(CCA) helps understand MFCA. MFCA traces material flows in physical unit and monetary unit,

focusing strongly on material losses. One main difference between MFCA and CCA lies in the
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treatment of the costs of material losses and inefficiencies in processes. In CCA, all material
costs and processing costs are assigned to product costs. Although material losses can be visibly
recognized .in CCA, the cost thereof is not separately identified. Waste management costs
associated with material losses are either incorporated in product costs or hidden in overhead
costs. This approach does not highlight the costs of material losses and inefficiencies in the

process due to a lack of understanding of the comprehensive costs of material losses.

Michiyasu Nakajima,” The new Management Accounting Field Established by Material
Flow Cost Accounting (MFCA)” Kansai University Review (March 2006)pp.1-22 said in
MFCA, if the subject of introduction is a production process, firstly a material flow figure of
such manufacturing process as for example, Figure 1 will be prepared in detail and accurately,
and then costs will be evaluated in accordance with the material flow information. In practice,
the material flow and the amounts of costs towards “negative products”, that will not become
products in such manufacturing process will be calculated by totaling them by location and
product together with the material flow and the amounts of cost of “positive products”, which are
good products. Then the calculation result of MFCA will be processed and provided as cost
management information in a useful form that will be appropriate for the objective of

management.
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Figurell.1. Material Flow, and Positive and Negative Products

I1.2.3. The Basic Cost Calculation Method of MFCA

MFCA quantifies material flows and stocks in process/processes in terms of both
physical and monetary units. Here, a strict demarcation is required between material that forms
part of the product, including intermediate product, and that portion of materials that ends up as
waste to be discarded. In 'conventional cost accounting, it is of fundamental importance to
determine whether or not the incurred cost in total is recovered from sales, and a strict
determination of whether material is transformed into products, or thrown away as waste, is not

generally required.

MFCA is based on the principle of quantifying the flows of materials at the point in the
manufacturing process at which any material losses (wastes) are generated. In this calculation not
only is the cost of the input materials included, but also processing costs such as labor costs and

depreciation costs are allocated, both to products and material loss. This is because MFCA
15




assumes that even for waste materials, processing has been applied and labor and equipment
costs are thus involved. Waste is recognized as “another” product in this calculation. In addition
to material costs and processing costs, waste disposal costs are therefore added to the cost of

waste.

A simplified method for the calculation of MFCA is illustrated in Figure 1. In this
example, one type of material (100kg) flows to both product (80kg) and waste (20kg). In a
production process, which is a point for MFCA calculations, costs incurred are $1,000 for the
material and $600 for processing. In conventional cost accounting, the cost of waste is generally
not calculated. However, in MFCA the cost of the waste (material loss) is quantified as follows.
First, the $1000 cost of the material is divided, according to the weight ratio between product and
waste, into $800 and $200. Second also based on the weight ratio, 20% of the processing cost

($120) is allocated to the wastes. Thus, the total cost of the waste is $320.

As the calculation shows, we can define directly the new model used by the MFCA in

Production Cost.
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In Figure 2, the important information is that the waste actually costs $320, to which
waste management cost should be added in the final analysis of MFCA. In conventional cost
accounting, the waste is understood simply as an object equivalent to 20kg, but MFCA clarifies
that this object is also equivalent to $320. This implies that, not including waste disposal costs,
$320 per product (20% of the total manufacturing cost) is wasted. MFCA provides such

information to the management and motivates them to reduce waste substantially.

Since MFCA provides information on the basis of actual measurements, excluding the
various premises involved in production processes, it sheds light on aspects that had been
ignored by conventional management techniques where the management information provided
was based on the premises of standard production processes. In practice, MFCA is expected to
be effective in the following respects: investment appraisal in plant and equipment,
modifications or substitution of raw materials, improvements in product design and production
planning, and on-site improvement activities (Kokubu and Nakajima, 2004). For example, since
MFCA makes it possible to accurately evaluate the cost of losses generated in manufacturing
processes, this information can be used for the evaluation of new equipment or in substituting
new raw materials in order to reduce losses. These are major aspects in which MFCA enables

information to be used most efficiently.

From the calculation of production cost, we can also compare the Conventional method

with the MFCA through Profit and loss statement.

Cost losses are automatically
identified as “negative product cost” in
P/L based on MFCA, enabling clearer
planning of cost reduction measures
and improvement effects.

onventional P/L and the

relevant cost accounting are
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P/L based on conventional cost accounting

(unit: thousand yen)

P/L. based on MFCA (unit: thousand yen)

Sales 2,500 2,500 Sales
Cost of conforming 1,600 1,600 Cost of conforming
Products prqducts
Unknown sitive
Unknown
Sales profit 900 COSL (1088
Sales and general 400 900 Sales profit
administrative expenses 400 Sales and general
Operating profit 500 administrative
expenses
500 Operating profit

Figure I1.3: Comparison of Conventional Accounting Method with MFCA

Source: Environmental Management Accounting (Material Flow cost

Accounting) METI, September 2007

As what explained, Material Flow Cost Accounting is one of the environmental

management accounting methods aim to reduce both environmental impact and costs at the same

time, as a tool of decision making by business executives and on- site managers. MFCA seeks to

reduce costs through waste reduction, thereby improving business productivity. The prototype of

MFCA was developed at the Institute of Management and the Environment (Institut fur

Managementund Umbelt, IMU) in Augsburg, Germany. In Japan, MFCA are modified for

increased facility of use, by segmenting materials into raw materials and energy sources, as well

as measuring them by process for easier improvement plans.

MFCA measures the flow and stock of “materials,” which include raw materials, parts

and components in the manufacturing process, in terms of both physical and monetary units. The
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costs are managed in the categories of material cost, system cost, and transportation and waste

treatment cost.

You can identify the costs of loss by defective products, waste and other emissions,

through calculating their quantities and the resources used in each manufacturing process and

Convert them into monetary value.

In addition to the cost of raw materials, labor cost, depreciation cost and other processing

cost are allocated under such loss cost, and waste cost is calculated by the same means as

production cost. That is why waste is called “negative product” in MFCA.

When we take a look, the position of MFCA it’s self in Environment Management

Accounting as follows;

Individual
Process

Information
Platform

Proceldures for support of
envifonmentally- cduscious
ianagement decis}?

! Life cycle costing etc.
(Product Level)

Material Flow Cost Accounting\
(Process level) \

v Conventional accounting
(Financial and management accounting)

Figure I1.4: The Positioning MFCA in EMA

Environmental investment
appraisal

Environmental cost
management

Cost-benefit Analysis
Etc.
Basic Component of EMA

(Information Provision
System)

(Source: Japan Industrial Standards Committee (JISC), June 2007 Beijing)
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The position of MFCA in the EMA system can be presented as shown in Figure 1V-4.
While life cycle costing focuses on products beyond the boundary of an organization, MFCA
targets mainly manufacturing processes within it. Therefore, when an organization is considered
as a unit, MFCA -would form more basic platform for EMA. In addition, while MFCA is
completely independent from regulated accounting such as financial accounting, MFCA uses
conventional accounting information, and therefore this tool can be also located as an interface

between EMA and conventional accounting system.

From that stand point, we know that the material flow cost accounting is the process
level. Implementing the MFCA is identifying each unit in the production to seek the value added
and non-value added of activities that generate highly cost. MFCA trying to disclose the hidden

cost happen that conventional accounting doesn’t show.
IL3. Environmental Management Accounting Definition

Environmental Management Accounting has no single, universally accepted definition.
According to IFAC’s Statement Management Accounting Concepts, EMA is “the management
of environmental and economic performance through the development and implementation of
appropriate environment-related accounting systems and practices. While this may include
reporting and auditing in some companies, environmental management accounting typically
involves life-cycle costing, full-cost accounting, benefits assessment, and strategic planning for

environmental management.”

A complementary definition is given by the United Nations Expert Working Group on
EMA which more distinctively highlights both the physical and monetary sides of EMA. This

definition was developed by international consensus of the group members, representing 30+
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nations. According to the UN group: EMA is broadly defined to be the identification,

collection, analysis and use of two type’s o information for internal decision making:

1. physical information on the use, flows and destinies of energy, water and

materials (including wastes) and
2. Monetary information on environment-related costs, earnings and savings.

These two definitions highlight the broad types of information organizations typically
consider under EMA, as well as some common EMA data analysis techniques and uses. The
specific types of physical and monetary information included under this definition of EMA are
discussed in more detail below and in subsequent chapters. The benefits and uses of EMA also

are discussed in more detail below.

These two definitions highlight the broad types of information organizations typically
consider under EMA, as well as some common EMA _data analysis techniques and uses. The
specific types of physical and monetary information included under this definition of EMA are
discussed in more detail below and in subsequent chapters. The benefits and uses of EMA also

are discussed in more detail below.

In the real world, EMA ranges from simple adjustments to existing accounting systems to
more integrated EMA practices that link conventional physical and monetary information
systems. But, regardless of structure and format, it is clear that both MA and EMA share many
common goals. And it is to be hoped that EMA approaches eventually will support the IFAC

proposals in

Management Accounting Concepts that, in leading-edge MA, “inattention to

environmental or social concerns are likely to be judged ineffective,” and that “resource use is
22



judged effective if it optimizes value generation over the long run, with due regards to the

externalities associated with an organization’s activities.”
I1.3.1. Types of Information included under EMA
I1.3.1.1. Physical Information under EMA

To assess costs correctly, an organization must collect not only monetary data but also
non- monetary data on materials use, personnel hours and other cost drivers. EMA places a
particular emphasis on materials and materials-driven costs because: (1) use of energy, water and
materials, as well as the generation of waste and emissions, are directly related to many of the
impacts organizations have on their environments and (2) materials purchase costs are a major

cost driver in many organizations.

Most organizations purchase energy, water and other materials to support their activities.
In a manufacturing setting, some of the purchased material is converted into a final product that
is delivered to customers. Most manufacturing operations also produce waste — materials that
were intended to go into final product but became waste instead because of product design
issues, operating inefficiencies, quality issues, etc. Manufacturing operations also use energy,
water and materials that are never intended to go into the final product but are necessary to
manufacture the product (such as water to rinse out chemical tanks between product batches or
fuel use for transport operations). Many of these materials eventually become waste streams that
must be managed. Non-manufacturing operations (for example, agriculture and livestock,
resource extraction sector, service sector, transport, the public sector) can also use a significant
amount of energy, water and other materials to help run their operations, which, depending on

how those materials are managed, can lead to a significant generation of waste and emissions.
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Thus, the most obvious example of materials-related environmental impacts is the
generation of waste and emissions, which can affect the health of both humans and natural
ecosystems, including plants and animals. Air, water or land can end up polluted or even

contaminated.
I1.3.1.1.1 Physical Information: Flow of Energy, Water, Materials and Wastes

In this part of material we should know about physical information in EMA, because it gives
the type of physical information relevant under EMA in more detail and briefly discusses the
related concepts of materials balances, materials flow accounting and environmental
performance indicators, so we can determine the amount of cost flow in the process by

classifying the type of cost categories.

Under the physical accounting side of EMA, an organization should try to track all physical
inputs and outputs and ensure that no significant amounts of energy, water or other materials are
unaccounted for. The accounting for all energy, water, materials and wastes flowing into and out
of an organization is called a “materials balance,” sometimes also referred to as “input-output
balance,” a “mass balance” or an “eco-balance.” Many organizations perform energy balances
and water balances separately from other materials balances. As this terminology implies, the
underlying assumption is that all physical inputs must eventually become outputs — either
physical products or waste and emissions —and the inputs and outputs must balance. The level of
precision of a materials balance can vary, depending on the specific purposes of the information

collection and the availability and quality of the data.
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Figure2.5. Materials Flow Accounting

Air Emission

Raw & Auxiliary
Material g
Product

Packaging y Product,
Materials Packaging
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Water l \

Waste Water Solid Waste, Hazardous Waste

Source: Environmental Management Accounting (IFAC, August 2005)

Materials balances can take place at many different levels. The physical information can
be collected for an entire organization, or for particular sites, input materials, waste streams,
processes or equipment lines, product or service lines, etc., depending on the intended use of the
information. Ideally, the materials balances done on more detailed levels would aggregate to
match a materials balance done for a site or organization as a whole. In practice, hoWever,
materials balances at different levels often are not cross-checked and, therefore, are not

consistent.
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I1.3.1.1.2. Quantification of the material flows in physical units

In each quantity centre, the amounts of inputs and outputs should be quantified in
physical units such as mass, length, number of pieces, or volume, depending on the type of
material. All physical units used should be convertible to a single standardized unit (e.g., mass)

so that material balances can be conducted for each quantity centre.

A material balance requires that the total amount of outputs (products + material losses)
is equal to the total amount of inputs, taking into account any inventory changes within the
quantity centre. Ideally, all materials within the MFCA analysis boundary should be traced and
quantified, but materials that have minimal environmental or financial significance can be

omitted, at the discretion of the organization.

Materials Inputs are any energy, water or other materials that enter an organization.
Outputs are any products, wastes or other materials that leave an organization. Any Output that is
not a Product Output is by definition a Non-Product Output (NPO). In organizations that use
energy and materials but do not manufacture physical products, such as transport or other service
sector companies, all energy, water and other materials used will eventually leave as Non-
Product Output, by definition. The remainder of this document will use the term NPO

synonymously with the term “Waste and Emissions.”
L. Materials Inputs
a. Raw and Auxiliary Materials

Raw and Auxiliary Materials are Materials Inputs that become part of an organization’s
final physical product or by-product. Raw Materials are the major product components (for

example, the wood used in furniture manufacturing); Auxiliary Materials are the more minor
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product components (for example, the glue used in furniture manufacturing). Any water that

becomes part of an organization’s final product is covered separately in the “Water” category.
b. Packaging Materials

Packaging materials are Materials Inputs intended for use in shipping an organization’s
final products. These materials can be purchased in ready-to-use form, or may need to be

processed on-site before being used.
c. Merchandise

Some businesses purchase items that are then directly sold again as products, with little or no
additional processing. These Materials Inputs are categorized as merchandise. Example of
environmental impacts/costs associated with merchandise include the impacts and costs of -
energy for storing and handling the merchandise or impacts and costs of disposal of merchandise
(such as food) that that has outlived its useful shelf life. In such cases, merchandise materials and
related costs should be tracked. Generally, however, since merchandise does not run through any
kind of production line, there tend to be fewer environmental impacts and environment-related

costs associated with an organization’s handling of merchandise than with other input materials.
Thus, merchandise is not discussed in further detail in this guidance document.
d. Operating Materials

Operating Materials are Materials Inputs that an organization purchases and uses but do
not become part of any physical product delivered to a customer. Examples include office
supplies, building cleaning supplies, lighting fixtures, etc. For non-manufacturing organizations,

most Materials Inputs will be these types of Operating Materials, for example, fuel for transport
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services. Manufacturing operations will use these types of Operating Materials as well as others,
such as chemical catalysts, equipment cleaning solvents, etc. Because Operating Materials do not
become part of any physical product, they automatically become a form of Non-Product Output

(Waste and Emissions) when they leave the organization.
e. Water

The Water category includes all the water an organization uses, from all sources, such as
rainwater, groundwater, surface water from rivers and lakes, regardless of how the water is
obtained (for example, private wells or the public water supply system). In some manufacturing
sectors, such as food processing, water may be part of the final physical product (much like Raw
and Auxiliary Materials), while other water is never intended to go into a final product but is
used for other purposes, such as cooling or cleaning (much like Operating Materials). Thus,
some water may leave a manufacturing organization in the form of physical product, but the

remainder will leave as Waste or Emissions.

In non-manufacturing organizations, all water used is much like an Operating Material. It
does not go into a final product but is used as a support material and eventually leaves the
organization as Waste or Emissions. An example would be the water used by a vehicle washing
service, which eventually leaves the crganization in the form of wastewater or evaporative

emissions.

Water is in a separate category from other input materials because it is particularly
important from an environmental perspective and because accounting systems often manage

water flow information differently from other materials flow information.

f. Eﬁergy
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The Energy category includes all the energy, of all types, an organization uses: electricity,
gas, coal, fuel oil, district heating and cooling, biomass, solar, wind and water. In some
manufacturing operations, Energy may sometimes be viewed as something that is incorporated
into a final product (for example, via a chemical reaction) but, more often, Energy is viewed as
an Operating Material, in that the Energy is never intended to become part of a physical product
but is instead used for running equipment, etc. Non-manufacturing operations can also use a
great deal of energy, such as equipment energy for resource extraction operations, fuel for

transport service firms, and energy for building heating and cooling operations.

Energy is in a separate category from other input materials because it is particularly
important from an environmental perspective and because accounting systems often manage

energy flow information differently from other materials flow information.
1L Product Output

Outputs are any products, wastes or other materials that leave an organization. Product
Outputs are physical products, by-products and associated packaging that are delivered to
external customers. Definitions of the various Product Output categories are given below. Thus,
this category is relevant only to organizations that produce a physical product, such as resource

extractors or manufacturing operations.
a. Products (including packaging)

Products include any physical products, such as the computer chips produced by an

electronics-manufacturing firm, including packaging.

b. By-products (including packaging)
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By-products are minor products incidentally produced during the manufacture of the
primary product. All by-products that result in earnings are considered, as well as associated by-
product packaging. It is important to note that the boundaries between products, by-products and
waste are not well defined in some companies, and depend partially on how well an organization

separates by-products and waste.
IIL. Non-Product Outputs (Waste and Emissions)

Any Output that is not a Product Output is by definition a Non-Product Output (NPO).
Examples include solid waste, hazardous waste, wastewater and air emissions — all defined
further below. These Wastes and Emissions are generated in two ways. First, they are generated
when Materials inputs that were intended to leave the facility in the form of Product Output
become Waste and Emissions instead because of poor equipment efficiency and maintenance,
inefficient operating practices, production losses, product spoilage, poor product design or other
reasons. Materials Inputs that contribute to NPO in this way include Raw and Auxiliary
Materials, Packaging Materials, Merchandise and sometimes Water. For all these, loss (scrap)

percentages should be measured, calculated or estimated.

Waste and Emissions are also generated when Materials Inputs that were never intended
to become part of Product Output leave an organization. Inputs that contribute to Waste and

Emissions in this way are Operating Materials, Water and Energy.

Organizations in all sectors can generate Waste and Emissions — resource extraction,
manufacturing, transport and other service sector operations. Waste and Emissions can result
from continuous losses (for example, continuous heat loss from an un-insulated oven or

continuous water leaks from an old storage tank), episodic losses (for example, scrap from a poor
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quality batch of product), or one-time losses (for example, an accidental spill of some kind), and
can come from any part of an organization — inventory, manufacturing, building services

?

shipping, etc.
a. Solid Waste

Solid Waste is defined to be relatively non-hazardous waste in solid form, such as waste

paper, plastic containers, food waste, non-hazardous solid scrap product, etc.
b. Hazardous Waste

Hazardous Waste is defined to be more hazardous waste materials in solid form (such as
discarded batteries), liquid form (such as waste paint and solvents) or mixed form (such as
wastewater treatment sludge). Depending on the context, “hazardous” could be defined as

infectious, flammable, toxic or carcinogenic.
c. Wastewater

Wastewater is defined to be waste streams whose primary component is water but which
also contain contaminants of some kind, such as high biological oxygen demand (BOD), total
suspended solids (TSS), nutrients (such as phosphates), excess heat and toxic materials (such as

solvents, pesticides or heavy metals).
d. Air Emissions

Air Emissions are air streams contaminated with problematic levels of pollutants.
Examples of pollutants include energy combustion by-products, such as nitrogen oxides, sulfur

dioxide, carbon monoxide, particulate matter consumed and volatile organic compounds, as well
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as other pollutants such as metal particulates. Air emissions can also include radiation, noise and

heat.
I1.3.1.2. Monetary Information: Environment-Related Costs and Earnings

Similar to the physical information collected under EMA, monetary data can be collected
for an organization as a whole, or for particular sites, input materials, waste streams, process or
equipment lines, product or service lines, depending on the intended use of the information (for
example, investment appraisal, assessment of total annual costs or budgeting). Some
organizations may wish to extend the system boundaries beyond their own operations to include
monetary information from suppliers, customers and other elements of the supply chain, with
Supply Chain Environmental Management in mind, or the product/service life cycle, with Life-

cycle Assessment and Costing in mind.
I1.3.1.2.1. Quantification of the material flows in monetary units
1. Materials Costs of Product Qutputs

In many manufacturing companies, most Materials Inputs are eventually incorporated
into physical products (including by-products and packaging). These have potential
environmental impacts when they leave the manufacturer, for example, if a product leaches toxic
materials after it has been disposed of in a landfill at the end of its useful life. In addition, the
extraction of all natural resources has environmental impacts, such as ecosystem disturbance at
the extraction site. Thus, the overall materials-related environmental impacts of a manufacturer’s
product during its life-cycle from materials extraction, manufacturing, use at the customer and
final disposal may often outweigh the environmental impacts of the smaller amount of materials

that leave as Waste and Emissions during production.
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Therefore, this cost category includes the purchase costs of Materials Inputs that are
converted into products, by-products and packaging. These cost data help an organization to
cost-effectively manage the materials-related environmental impacts of its products. For
example, it might consider replacing a toxic product ingredient with a less-toxic, cost-effective
alternative. The physical accounting side of EMA provides the information on the amounts and

flows of materials and products needed to assess such costs
2. .Materials Costs of Non-Product Outputs

Despite the fact that Product Outputs usually make up the biggest amount of physical
outputs from manufacturing operations, the total NPO (Waste and Emissions generated in
manufacturing) can still be quite large, costly and environmentally significant. In operations
where there is no physical product, all Input Materials leave the organization as NPOs, by

definition.

Therefore, this cost category includes the purchase costs of Materials Inputs converted
into NPOs. Although many organizations may consider these costs to be related to efficiency or
quality, they are also environment related because they help an organization to cost-effectively
manage the environmental impacts of its Waste and Emissions. It might consider, for example,
acquiring more efficient process equipment that generates less waste per unit product output. In
fact, the Materials costs of Non-Product Outputs are often higher than the more familiar
environmental protection costs covered in Categories 3 to 5.The physical accounting side of
EMA provides the information on the amounts and flows of materials and wastes needed to

assess these costs.
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Not all types of waste and emissions can be reduced — some are probably inevitable — but
it is clearly in the financial best interest of organizations to use as little materials, energy and
water as possible in achieving their goals. Luckily, preventive and proactive environmental
management that reduces the amount of waste generated, rather than just treating the waste once
it is generated, can often reduce not only the purchase costs of materials lost as wastes, but also -
subsequent waste control and treatment costs. Thus, assessment of these costs also allows

managers to better assess the potential monetary value of preventive environmental management.

For manufacturing operations, this cost category also includes the processing costs of
Raw and Auxiliary Materials up to the point that that they are converted into Waste and
Emissions. These processing costs are the proportion of equipment depreciation and labor costs

that have been used to help generate Waste and Emissions rather than a final product.
3. Waste and Emission Control Costs

This category covers: the costs of handling, treating and disposing of the Waste and
Emissions; remediation and compensation costs related to environmental damage; and any

regulatory compliance costs related to Waste and Emission control.

4. Prevention and Other Environmental Management Costs

This category covers: the costs of preventive environmental management activities such
as green purchasing, supply chain environmental management, cleaner production, extended
producer responsibility, etc. It also includes costs for other environmental management activities
such as environmental planning and systems (for example, environmental management systems),
environmental measurement (for example, monitoring, performance auditing), environmental

communication (for example, community group meetings, government lobbying, environmental
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reporting) and any other relevant costs (for example, financial support of environmental projects

in the community).
5. Research and Development Costs

This category includes the costs of Research and Development activities on environment-
related issues and initiatives. Examples are the costs of: research on the potential toxicity of raw
materials, development of energy-efficient products and testing of new equipment designs with

higher materials use efficiency.
6. Less Tangible Costs

This category includes both internal and external less tangible (difficult-to-quantify) costs
that typically are not found in the organization’s information systems but can be potentially
significant. Examples of Less Tangible Costs related to the environment include: liability (such
as legal judgments related to natural resource damage); future regulation (such as likely future
costs of stricter regulation of greenhouse gas emissions); productivity (such as worker
absenteeism due to pollution-related illness); image and stakeholder relations (such as, barriers to
financing for projects with negative environmental components); and externalities (external
effects on society, such as the loss of property values due to proximity to highly polluting

factories).
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I1.4. Detailed Description of Cost Categories

I1.4.1. Materials Costs of Product QOutputs

MATERIALS PURCHASE COSTS
Organizations need to consider the purchase costs of the following Materials Inputs that
become part of the final Product Outputs:
1. Raw and Auxiliary Materials;
2. Packaging Materials;
3. Water.

I1.4.2, Materials Costs of Non-Product Qutputs

This cost category covers the purchase costs of materials eventually converted into Non-
Product Output (Waste and Emissions). These are the costs an organization incurs as Waste and
Emissions are generated within its operations (the costs of treating or disposing of those Waste
and Emissions are considered separately in a different cost category). The physical accounting
side of EMA provides the information on the amounts and flows of materials needed to assess
these costs.

MATERIALS PURCHASE COsTS OF NPO

Managers should consider the purchase costs of the following Materials Inputs that
become part of the NPOs.

1. Raw and auxiliary Material
2. Packaging Material

3. Operating Material

4. Water, and

5. Energy
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I1.4.3. Waste and Control Emission Cost

This category deals with the costs of controlling and treating all forms of Waste and
Emissions once they have been generated — solid waste, hazardous waste, wastewater and air e
missions. Waste and Emission control activities include: equipment maintenance; internal waste
handling; waste and emission treatment; off-site recycling; waste disposal; remedfation of
contaminated sites and other pollution clean-up; and any environmental regulatory compliance
costs related to generated waste or emissions. It is in the best interest of an organization to try
and minimize these costs while still maintaining a high level of environmental performance.

This category does not include environmental management activities intended to prevent
the generation of Waste and Emissions in the first place. Such activities are covered under the
next cost category. It does include costs for:

1. Equipment Depreciation

2. Operating Materials

3. Water and Energy

4. External Services

5. Fees, Taxes and Permits

6. Fines

7. Insurance, and

8. Remediation and Compensation

I1.4.4. Prevention and other Environmental Management Costs

This category deals with the costs associated with efforts to prevent the generation of
Waste and Emissions and to implement other general environmental management activities not
directly related to Waste and Emissions Control. First of all, it includes the costs of preventive

environmental management activities, such as proactive eco-system management, on-site
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recycling, cleaner production, green purchasing, supply chain environmental management and
extended producer responsibility. It also includes costs for more general environmental
management activities such as: environmental pfanning and systems (environmental
management systems, environmental financial accounting, environmental management
accounting); environmental measurement (monitoring, performance auditing, performance
evaluation); environmental communication (performance reporting, community group meetings,
govenment lobbying) and any other relevant activities (such as financial support of
environmental projects in the community).

This category includes costs for:

onsd

. Equipment Depreciation;

g

Operating Materials, Water and Energy

w

Internal Personnel;

>

External Services; and
5. Other Costs.

IL.4.5. Research and Development Costs

This category includes the costs of Research and Development activities involving
environment related issues and initiatives. Examples are the costs of: research on the potential
toxicity of raw materials; development of energy-efficient products; and testing of new
equipment designs with higher materials use efficiency. Research and Development costs related
to the environment might include costs of all kinds, such as those for equipment depreciation,
operating materials, water and energy, internal personnel and external services.

Research and Development costs have a special category because they are sometimes
substantial in comparison to other environment-related costs and can distort environment-related

cost comparisons from year to year or between multiple sites owned by the same organization. In
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addition, some national statistical reporting schemes require businesses to report Research and
Development costs as a separate category. In many organizations, Research and Development is
a separate department with its own cost center. Although environment-related costs can be
identified there, an organization will need to determine which Research and Development costs
is actually environment related and which are not.

I1.4.6. Less Tangible Costs

All costs in the previous categories are theoretically available somewhere in an
organizations’ accounting and information management systems. Accounting and other staff will
need to collaborate on identifying them and then manually check data accuracy, consistency and
completeness. The naﬁm of Less Tangible Costs is different. These types of costs (and benefits)

usually cannot be found anywhere in an organization’s collective information systems
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CHAPTER III
RESEARCH METHOD

IIL.1 Research Design

This research is qualitative research in term of case study that have aim to design the use
of Material Flow Cost Accounting to manufacturing Company, specifically PT Semen Padang.
The design of this report was derived from Environmental Management Reporting. Is it
sufficient? For derivation of Material Flow Analysis of Accounting, this study used International

Federations of Accountants (IFAC) _Guidance.
I1L.2. Variable

1. Physical side of EMA, Which include
a. Material Input (raw and auxiliary material, packaging material, merchandise
materials, water and energy
b. Product Outputs ( Products, By products, packaging)

c. Non Product output (solid waste, hazardous waste, wastewater and air emissions)
2. Monetary Side of EMA, which includes;

1. Materials Costs of Product Outputs

Include the purchase costs of natural resources such as water and other materials that are

converted into products, by-products and packaging.
2. Materials Costs of Non-Product Outputs

Include the purchase (and sometimes processing) costs of energy, water and other

materials that become Non-Product Output (Waste and Emissions).



3. Waste and Emission Control Costs

Include costs for: handling, treatment and disposal of Waste and Emissions; remediation
and compensation costs related to environmental damage; and any control-related

regulatory compliance costs.
4. Prevention and Other Environmental Management Costs

Include the costs of preventive environmental management activities such as cleaner
production projects. Also includes costs for other environmental munagement activities
such as environmental planning and systems, environmental measurement, environmental

éomiititinication and any otliér rélevant activities.
5. Research and Development Costs

Includes the costs for Research and Development projects related to environmental

issues.
6. Less Tangible Costs

Include both internal and external costs related to less tangible issues. Example Include
liability, future regulations, productivity, company image, stakeholder relations and

externalities.

ITL3. Type of Data

The data can be obtained from primary or secondary data. Primary data refer to

information obtained first hand by the researcher on the variables of interest for the specific

purpose of the study. Secondary data is collected from the financial report of PT Semen Padang.

As guidance, the author also used the books, accounting journal, and researches about

Environmental Management Accounting.
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I11.4. Data Gathering Method

In order to get Information that appropriate to research objective, researcher is willing to

use some method which think suitable to the data needed.

1. Interview

2.

One method of collecting data is to interview respondents to obtain information on
the issues of interest. Interview could be unstructured or structured, and conducted
either face to face or by telephone or online. For this research, the writer is willing to
use Structured Interviews. This Interview method is conducted to the parties who
responsible and take a apart on the Production Department and Accounting
Department that conducted face to face, directly come to the Company and ask with
a list of predetermined questions to be asked of the respondents either personally.
Observation

Observation is the technique in finding the data by comes directly to the object
research by participating in measuring or preparing the environmental cost or just
discuss and brain storming with the person who in charge.

Documentation

Because this research related with the “flow of the activities”, the writer consider that
documenting such kind of file such as Picture or video recording needed in

completing the appropriate research.

This filed study method is not still enough to generate the sufficient data. Therefore,

writer also use data of study of literature review based on IFAC Guidance about Environmental

Management Accounting and another Principal and Procedural which developed of other Parties

such as The Ministry of Economies, Trade and Industry of Japan and OECD Working Group on
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Environmental Information and Outlooks (WGEIO) that discuss about Special Session On

Material Flow Accounting (Paris, 24 October 2000).

However, this research conducted by direct observation to the company and interviewing
the management of PT Semen Padang, especially management of Department of Production,
Department of Accounting and Department of K3LH. This interview is aimed to understand the
material flow, production process, cost generated and environmental treatment for the waste and

gas emission.

Table III-1

List of Primary Data Collection Process

No. Date Person Topic Times

1 | 02-may-2011; | Arini Kasmira,SE Explore the production process and 30

28-may-2011, | (Head of Cost cost assigned to the raw material Minutes
10-july-20i1 | accounting Bureau | used.

of Accourititig

Department)

2 | 14-may-2011, | Ellya Widhiatanti, Explore the production process and 30
15-may-2011, | S.Kom material usage in one time minutes
20=june=2011, | (planing and production, and then the gas
23-june201 1, | controlling bureu of | emission produced during the
Production production

department)
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3 | 02-june-2011, | Mulya Andhika Explaining the effort and treatment 30
08-june-2011, | Putra,ST, of the environmental damage. The Minutes
05-july-2011 | (Head of system and controller of gas

Environmental emission
Department)
IILS. Calculation Process

This research makes some calculation to get the result of materiai loss and environmental cost;

L

a)

Material Loss
Calculate the material loss (raw material) in each process by multiplying the percentage |

of material loss with the total material available in the warehouse.

b) Calculate the positive product output in the year of 2010 by deduct the material purchase

cost with the negative product output

II. Environmental Cost

a)

b)

Calculate each of the raw material cost for one month (December) of product output and
non product output, and then accumulate to be one year.

Calculate the energy cost (fuel, coal, and electricity) for one month (December) of
product output and non product output, and then accumulate to be one year.

Calculate packaging material for one year consumption.

Calculate the depreciation cost of machine in Indarung IVIII/IV and V.

Calculate the operating material cost needed by the employee

Calculate the salary of the employee in charge of operating machine to control

environmental impact



g) Record the compensation and remediation cost that PT Semen Padang pay for.
IILS. Data Analysis

To complete the research process, author may be willing to do several steps in

analyzing the data:
T11.5.1. Identify the current accounting system of PT Semen Padang

111.5.2. Identify the physical information in developing EMA based MFCA in PT Semen

Padang

a) Identify the production process of Cement

b) Identify the material loss during the production process

c) Identify the material Inputs used in Producing Cement

d) Identify the Qutputs and Efforts of PT Semen Padang to control and treat the

outputs.

I11.5.3. Identify monetary Information in developing EMA (MFCA based) in PT Semen

Padang
a. Reporting Environmental Cost Method

II1.5.4. Preparing the Environmental Report using the Environmental related cost

categories.

Distribution of Environment-related cost by Environmental Domain
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Table 111.2: Environmental Domain related cost categories
Source: Environmental Management Accounting (IFAC, August 2005)

Based on Table 3.1 the process of production should relate into the 9 of cost categories as a

measurement and 6 cost domain in determine Cost Component regarding Environmental Cost.

I11.5.5. Analyzing the Environmental Report. The information of the Environmental
Management Accounting report of each component will represent which component of
material contributes of higher cost. The component that has big cost will be the focus

short of the management in improving the efficiency.

I11.5.4. Manage the cost of Material flow accounting analysis will gain the competitive
advantage. Material flow analysis is gotten by doing the cost of product output analysis
and cost of non-product output analysis. By doing that, we can identify the cost trace to

each component in the process and manage them.

IIL.6. Research Design

Product output

Environmental

Non-Product
Report

cost

4

Cost
Management

Competitive

Figure 11L1 Advantage

Research Framework
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CHAPTER 1V
DISCUSSION AND ANALYSIS

IV.1. Company Profile

IV.1.1. Brief History of PT Semen Padang

The history of Indonesia cement industry originated from West Sumatra, commenced
by the construction of Semen Padang in Indarung Padang, in 1910. The Government of the
Republic Indonesia on July 5, 1958 nationalized bearing the name of NV Neverlansche Indische
Portland Cement Maaischappij, the oldest cement plant in the Archipelago. Later, through its
shares acquisition, Semen Padang becomes a member of PT Semen Gresik (Persero) Tbk since

September 5, 1995.

Having high technical ability, Semen Padang has been the first cement producer in
Indonesia awarded the API Q 1 & API Spec 10A Certification in 1985. In addition, the Company
also obtained the European Certification for production of low alkaline cement. The high
commitment of Semen Padang towards quality management 6f international standard was among
others proved by the ISO 9002 Certification awarded in 1995 and ISO 9001 Certification
awarded in 1994 that was upgraded into ISO 9001: 2000 Certification in 2003. Other
certification that have been acquired are : ISO 14001:1996 certification in 1999 that was further
upgraded into ISO 14001:2004 Certification in 2005, SMK3 Certification in 2002 and OHSAS

18001 in 2004, SNIT 17025 Certification in 2005 and ISPS Code Certification in 2005.

At present, as integrated cement producer, Semen Padang has an annual production
capacity of over five million tons of clinker and cement. The Company’s main product from five

plants in Indarung,Padang, is Portland Cement (PC) Type I.
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Production Capacity

Plant Capacity
Indarrung-II 660.000 Ton
Indarung - 111 660.000 Ton
Indarung-IV 1:620.000 Ton
Indarung-V 2.300.000 Ton
Total 5.240.000 Ton

PT Semen Padang is well-known as a special type cement producer in Indonesia

offering wide-ranging type of cement. Type of products:

Portland Cement Type I (Ordinary Portland Cement)
Portland Cement Type II(Moderate Cement Type Ii)
Portland Cement Type TII (High Early Strength Cement)
Portland Cement Type IV (High Sulfate Resistance)
Super Masonry Cement (Smc)

Portland Composite Cement (Pcc)

Portland Pozzolan Cement (Ppc)

Oil Well Cement (Class G-Hsr)

© NSV Ww =

The Traditional market of Semen Padang is in West Sumatra and other provinces in
Sumatera. However, the Company also ships its products to West Java, Banten, Jakarta and
Central Java, and Kalimantan. In addition, the Company also exports some products, among

others to Bangladesh, Ceylon, the Middle East, Africa, Madagascar and Germany.

49



The company is prioritizing to establish a warm relationship with its distributions,
sales agents and costumers, for both national and international markets, as well as to continue to
enhance customer service. To ensure timely delivery of a continuous supply of products to its
customers, the company is committed to continually enhance its system services and effectively
manage its network of distribution facilities which include packing plants, buffer warehouse and
wharfs that are supported by the ample availability of land and sea transportation armadas. In
2007, 68 % of cement was distributed by ships and 25% was exported. This achievement is
supported by the continuing synergies with the Semen Gresik Group (SGG) that the company’s
brand, marketing network and internal business process is strengthened to meet the demands of

Sumatra, Java, and International markets, ensuring the company can continue to grow.

The company is 99.99 % owned by PT Semen Gresik Tbk, with the remaining 0.01% in the
hands of the Semen Padang employee Ccoperative. The Semen Gresik Group (SGG) is currently
owned by the Indonesian government with 51.01 % share, Blue Valley Holdings Pte. Ltd with

24.09 % share and the balance of 24.09 % in the hands of the public.

Semen Padang shareholders:

Shareholders Issued capital and | Percentage | Total

fully paid up

Share % Rp 000
PT Semen Gresik (Persero) | 332.000.000 99.99% 332.000.000
Tbk
 Koperasi  Keluarga Besar | 1 0.01 1
Semen Padang
Total 332.000.001 100,00 332.000.001

The Company also has subsidiaries within the industry that includes PT Igasar

(12% shareholder ownership), PT Sepatim Batamtama (85%), PT Bima Sepaja Abadi (80%),
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and PT Sumatra Utara Perkasa Semen (10%). PT Semen Padang also has interests within a
number of supporting organizations, such as the Semen Padang Pension Fund, the Igasar
Foundation, the Semen Padang Family Cooperative, the Semen Padang Hospital Foundation, PT
Pasoka Sumber Karya and PT Yasiga Sarana Utama. Through its subsidiaries, Semen Padang
involves in the business of packaging, distributing/transporting cement, and cement trading. In
addition, through its R&D Department, the Company also offers enginerring se&ices, industrial

equipment, and other products.

Subsidiaries Companies
Name of Company Semen Padang Shares
PT Sematim Batamtama 85%
PT Bima Sepaja Abadi 80%
PT Igasar 12%
PT Sumatera Utara Perkasa Sement 10%

IV.1.2, Company’s Vision and Mission
Vision

To become a reliable, excellent and eco-friendly cement company.

Mission

- To improve the Company’s value for the stakeholders, to grow and to provide the
best services to the customers.

- To develop an environmentally conscious industry.

- To  develop competent and  professional  human  resources.
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IV.1.3. The Organizational Structure-Figure IV-1
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IV.2. Design Model of Environmental Management Accounting use Material

Flow Cost Accounting Approach

IV.2.1. Analyze the current accounting system used by PT Semen Padang

From identifying the Income statement of PT Semen Padang, the way to present it
still uses the conventional system. Thus, the conventional accounting just show broad
information without specifying environmental cost and it is not sufficient enough to

support the manageiment in make an excellent decision.

The material losses that happen during the production not recorded as it should
be. Hence, from the report the Raw material, Labor, and Overhead, the cost often tend
to “hide” the material loss that impact to the material directly or indirectly to the

environmental cost.

IV.2.2. Identify the Physical Information in developing the model of

Environmental Management Accounting in PT Semen Padang
IV.2.2.1. Identify Production Process of PT Semen Padang

PT Semen Padang is one of the cement business based in west Sumatra. Manufactures
Cements;
Portland Cement Type I (Ordinary Portiand Cement)
Portland Cement Type II (Moderate Cement Type Ii)
Portland Cement Type III (High Early Strength Cement)
Portland Cement Type IV (High Sulfate Resistance)
Super Masonry Cement (Smc)
Portland Composite Cement (Pcc)
Portland Pozzolan Cement (Ppc)
Oil Well Cement (Class G-HSR)

® NS
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Among the 8 kinds of Cement produced by PT Semen Padang, the Portland Cement

Type I is the superior product.
The Business itself has net profit of approaching less more Rp. 1 trilliun and employs
2000 employee. The factory is located 15 km from the central city, so it far from the
crowded to minimize the air pollution impact to the society as a whole.The process of

manufacturing Cement that become the focus in this research can be seen in Figure IV-].
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Picture IV-1 : Cement Making Proses
(Source : PT Semen Padang)
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There are two kind of production process in making Cement, Wet Process and Dry
Process. Since the Indarung [ factory closed, the wet process is not applicable anymore. Flow

diagram for both process are shown below:

Last Milling

|
Mining [ il ;c’%’{aw [, | Burning(Kiln) [_- {C:dr!;;nt I_J' Packaging
i i .

Figure IV-2. Production Process of Cement

Description:

1. Mining and storing the raw material

2. Milling and Mixing of raw material, homogenization of mixing raw material.
3. Burning

4. Last Hulling

5. Packaging

After the exploration of the raw material that explained in the material input

subtopic, the next process is;
2. Milling and Mixing

In this step, raw material which prepared in a specific composition is milled till the
material is smooth in certain level. This process is conducted in raw mill and soil tromol. The
process of mulling it’s self contains of two; dry milling and wet milling. Basically, these two

processes differentiate of making cement.
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a. Wet Milling

The mixing of raw material is milled in raw mill by adding a few of water in a
certain amount, commonly 30%-40%. The mixing is conducted using grinding
media, which is the balls steel with 30mm-90mm diameter. The mill will rotate, so
the material and grinding will crush. The mixing of raw material that informs liquid
now from the raw mill is called as slurry. In order the produced slurry is homogeny,
so the technicians are homogenize the slurry by stirring up the material
mechanically or use the boiler air in the patch bucket.

b. Dry Milling

In this process, the material that will milled will drying till the water contains in the
material met in a certain scale. Drying may conduct before the milling (drying and
grinding) or in the process of milling the raw material (drying during grinding). To
drying, use the hot gas that produced from kiln, or from the hot produced by diesel
or the hot get from the tool called hot air generator. The mixing of the raw material
that before processed contain of 6-11% water after the milling become + 0, 8%.

This powder material compulsory said as raw mix (raw meal).
3. Burning

The main objective of the burning is to produce the chemistry reaction and the
forming of oxide compounding that contained in raw mater itself. The burning is
done with maximum is 1400°C temperature. In the burning process are happen
some steps;

- Drying ( for wet process)

- Pre-healing
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- Calcinations
- Sintering

- Cooling

The burning is conducted in a tool called a kiln. This kiln is cylinder with 5 meter
diameter and length till 80 meter with 3° slope. This kiln is lined with anti-fire stone
with height of 20 meter because its sel only the common steel. This kiln is rotate along
the burning process in order the material are fairly burned. The fuel of this burning is
coal that process become a fine coal. Raw meal and slurry that already sintered in the
kiln will be cooling down in cooler. Now, the material resulted by the kiln called

clinker with 140°C.
4. Last Milling

In this stage, the clinker that has cooled in silo is feed with gypsum into cement mill.
In cement mill, the clinker 1 — 40 mm® milled with gypsum till meet a certain
smoothness using a grinding media from a ball steel. The produced cements
subsequently are store to the cement silo which ready to be packaged and transported.
Quality and Quality control of cement is conducted in laboratories with X-ray using

computer quality control.
5. Packaging

The process of packaging is conducted based on the number of distribution need.
So there is no cement stored and special warehouse to accommodate the cement in this
factory. The cement taken from Silo directly moves to packaging unit transporting by
air slide conveyor. After packaged, the cement carried using belt conveyor over the
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truck. There are eight of packer unit in PT Semen Padang, 2 units in Indarung I, 6 unit

in PPL, 4 unit in PPTB (one unit is rotary packer, with capacity 80.000 kg per hour).
IV.2.2.2. Identify the Material Loss during Production Process

The raw materials, auxiliary materials, and operating materials in the target process of

being analysis will be described as follows;

First, from the starting process of blasting limestone in Bukit Karang Putih, The dynamite
that exploded will result a piece of limestone. The Impact are destroying the ecosystem around,
chemical effect to the ground, and the pieces of materials will not completely collected since
all the small pieces of limestone can’t be collected using the dozer. Then, the formatted size of
limestone will deliver to the storage of the PT Semen Padang. In the journey process, there are
material losses in the way to the storage because the texture of way is not smooth that caused
the fallen of that material its self. The amount of losses is 6.5 % of the total ton of limestone

and 5 % of silica stone.

Second, the material in the storage will deliver in the silo to be milled in raw mill. In raw
mill it’s self, the very tiny of limestone and silica stone that can’t be transferred to the kiln
process. The very tiny of raw materials will exclude from the chimney with the smoke of kiln
process collectively. Those material actually filtered by the EP, but from 24 hours of active EP,
there are a time that EP will not 100 % perform well. The operator turn down the speed of EP
ti_ll 50%, that’s why the dust exploded from the chimney will goes very solid. The amount is

equally 7 %.

Third, the output of raw mill called raw mix posted to be burned in the Kiln. Kiln use

Coal as the primary fuel and diesel fuel to add the heat. In the process of gathering coal, PT
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Semen Padang buys it from Mining Coal Industry Sawahlunto Sijunjuang. The amounts of coal
bought depend on the need of PT Semen Padang. Occasionally, the coal transferred from the
supplier can’t fulfill the Kcal of Coal it’s self. Example; the Period I delivered get 6000 Kcal of
coal from the 7000 Kcal, the Company should add another Coal. This is not calculated with the
weight, but the heat can produce. This is because less quality of coal it’s self. In this point, the
management of Coal mill must be aware and taking care with the coal sent by the supplier. So,
it this process there are 7% calculated as loss. 7 % of total fund prepared defined as loss. This

point need to be improved; quality assurance of coal mill.

In Burning of raw mix, again of tiny material will exhaust as the dust, and some of
materials will adhere to the wall of kiln. The amount calculated as 7%-7.2%. In this point, the
management who in charge of the equipment and machine should increase and optimize the
function of the Kiln, so the amount of Material patch to the wall and grinding media in the kiln

may reduce.

Forth, the clinker as the result of raw mix burned in the Kiln will have milled again to get
a certain smooth of cement mill. In this process, the cement mill will mixed with pozzoland if
needed. The amounts of this auxiliary material depend on the need. In this process the material

loss estimated as 7 % because of the patch of cement mill to the wall of raw mill.

Fifth, the finished product as Cement will store to silo that ready to be distributed. In this
process the cement that store to the silo will put in to the truck. There are two models; the
packaged cement and non-packaged cement (Semen Curah). In this process, there are material
losses for 5 % of the total finished product. The employee will put the paper or packaging in
the filling up machine, then the machine will fill the paper with the cement and put that in such

place shelf. The packaged cement will bring into the truck, ready to be shipped. There are
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possibilities of human error in here, the bad quality of paper, and other factor that make the

packed cement broke. The material losses of 5 % come from here. Then, the scrap of the paper

will throw away. In this situation, the packing plan manager should minimize the human error

and improve the packaging technology to minimize the loss.

So if we total, the percentage of the total material loss in the production process per

initial input materials by weight was identified to be approximately 38% of the total losses

generated from the starting process until the product shipped.

The summarizing of the material loss will show in the figure IV-3.
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Also, there are the hidden of electricity power loss in each process is for approximately 5-
7 % in each process in production and other department that need to be disclosed. So, the

Management can improve the efficiency to reduce the cost.

As illustrated in Figure IV-3, the process consists of five processes that are Mining,
Milling, Burning, Last Milling, and Packaging. PT Semen Padang has already adopted SAP
database system to help the management in distributing the data as one of Management
Information Control used. This system used as the operation controls and monthly closing.
Material flow (e.g. input, output and yield rate) were managed through the main
production/process unit through this system. Therefore, this system’s control unit is help in

quantifying the data collection in quantity centers for the purpose of MFCA.

Based on the Figure IV-3, there are the material losses before the material store to the
warehouse. So, the amounts of the materials store the warehouse are not 100 % anymore from
the first process of acquiring the raw material (88.5%). The calculation of the material losses
its self will uses the percentage of 26.5 % (38% - 11.5% of losses in mining process). W The

calculation of material loss its self can be display in Table V-1 as follows;
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Table IV-1

Material loss calculation for December 2010 Production

unit Main material Auxiliary Material Sub materials Materials Total
Limestone Silica Stone Clay Copper Slag pozzoland Gypsum

Input quantity {(material purchased)* ton 503.008 68.633 25,316 12.939 27.469 21,252 658.614
Positive product quantity (product shipped)** [ton 369.709 £0.445 18.607 9.510 25.546 19,764 493.582
| Negative pRoduct quantity (material loss)*** __Jton 133.296.33 18.187.75 6.708.74 3.428.84 1,922.83 1.487.64 165.032,12
Material purchasing unit price Rp/ton 8.030 10.008,73 6.295,02 78.590,61 8.788,52 77.914,14
Material purchasing cost**** Rp 4.039.130.150 686,723,267 159.364.726 1.016.883.903 241.411.856 1.655.831.303 7.799.345.205,36
Pasitive product cost ( material cost) Rp 2.968,760.660,25 504.741.601,31 117.133.073,85 747.396.701,18 224.513.025,97 1.539.923.112,05 6.102.468.174,53
Negative product cost (material cost) Rp 1.070.369.489,75 | 181.981.665,78 42.231.652,47 269.474.234,24 16.898.829,91 1 15.908.191-.23 1.696.864.063,38

Description:

* = presented base on data collection
*¥* = Input Quantity - Negative Product Q
¥** = calculation of loss (26.5%):

limestone =0.265*503005

Silica stone = 0.265 * 68,633

clay =0.265 * 25316

cop .slag = 0.265 * 12939
gypsum = 0.07 * 21,252
pozzolang = 0.07 * 27,469

*#** = Material purchased x material purchased unit price



The calculation of material losses in the table IV-1 show from the total of material
purchasing cost as Rp.7, 799,345,205.36, there are material losses (negative product) as Rp.
1,696,864,063.38. So, during the production process there is 21.75 % of cost from the total
cost, that company spend as a waste or gas emission (non-product output). This is the point that
the Company should consider again. The material losses amount must be the issue that
Company should reduce by the next time period to gain more profitable through cost reduction.
We can suggest to the company to upgrade the current technology used in production in order
the performance of the machine in processing the raw material to become a product output

properly optimize. Anyhow, maintaining the equipment periodically is one way to realize it.

After identifying the material loss in production process in PT Semen Padang, the next
step is identifying the material input and output in the process that contribute to the

environment.

1V.2.2.3. Identify the Material Inputs in Producing Cement

We can see that the material flow of Cement is divided into three main categories
which are Input, Process and output. The output of the cement may be divided into two; Product
Output and Non-Product Output or Failed Product. In Theoretical Framework as what have
explained, the material Input contain of raw material and Auxiliary Materials, Packing Materials,
Merchandise, Operating Materials, Water and Energy. As for specific and detail of materials

flow of Cement, materials that are included as Inputs are;

Material Scale
- Batu Kapur, ton/ton Semen
- Batu Silika, ton/ton Semen
- Tanah Merah, ton/ton Semen
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- Copper Slag, ton/ton Semen
- Raw mix, ton/ton Klinker
- Raw mix, ton/ton Semen
- Klinker, ton/ton Semen
- Batu Bara, ton/ton Klinker
- Batu Bara, ton/ton Semen
- Gypsum, ton/ton Semen
- Grinding Media Gr/ton Semen
- Refractories Kg/ton Klinker
- Refractories Kg/ton Semen
- Heat Cons. Kcl/Kg Klinker
- Heat Cons. Kcl/Kg Semen
- Power Cons. KWH/t.semen

Table V-2, Material Input of making Cement

Each of those materials is processed continuously of the production with different

level of treatment. But if we breakdown the material used, basically there are only five of basic

raw material in cement making process. They are;

1.

Batu Kapur” limestone” as the primary material (81%) in cement making process

is processed through exploding the in the “Bukit Karang Putih”. Limestone is one

of the sources of Oxide Calcium (CaO). This limestone are taken from the Bukit

Karang Putih. The process of the mining of this limestone are;

a. Shipping is removing or opening the shelf of the Bukit Karang’s stone surface,
so the layer of the limestone is achieved.

b. Drilling, the process of the drill by using the crawler drill and drill master with
air power push from the compressor. The hole drilling with 5.5 inch diameter

is purposed to place the bomb.
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c. Blasting, the process of exploding using dynamite and mixing material using
Nitrate Ammonium and Fuel oil (ANFO)

d. Dozing, the process of collecting the pieces of limestone that exploded using
dozer for the next step to be transported to the accommodated place.

e. Crushing, the process of resizing the material/limestone to the formatted size.

This process is directly done in the mining are
Delivering the material to the silo of accommodating is used belt conveyor.

The usage of Limestone is considered to be a significant impact of the
environmental impact on the residue it has produced after being processed. The
residue will get special treatment which will be discussed in the next. The
Exploding process has also created the denudation in that hill. So, the Bukit
Karang putih its self nowadays has a very limited limestone that in projection less
of 50 years mining. The main impact of the processing limestone is the existence
of the dust in the air which polluted the air in such regency and place. Mostly, the
limestone scars give mainly material of a pollution and dust in the air. Not only
employee who work in the factory, but the people live around the factory suffer
the dust of limestone every time.

2. Sillica Stone, “Batu silica” is the source of the Oxide Cilium (Si02) and Oxide
Aluminum (Al,O3). This material is explored in Ngalau Hill. The exploration are
conducted not using dynamite but destroyed using traxcavator and carrying to the
crusher using wheel-loader or dump truck, and the need is 9-10% of the raw

material requirements.
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