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ABSTRACT
The emergence of the idea of carbon trading and system of carbon emissions reduction
originated from global concerns about climate change and rising global temperatures in the
world. Through the Kyoto Protocol, carbon emission reduction concepts have been
arranged in such a way through the ratification of the protocol. Consciousness of
individual, business, and countries to have a commitment to reduce carbon emissions
becomes a key factor. For business entities, carbon cost management becomes a strategic
choice to maintain the company in the future through carbon emission efficiency.
Companies have a lot benefits by reducing of production cost based on the carbon
efficiency of carbon emissions; for example, they have carbon-friendly products and more
accepted by consumers. This study describes the extent to which awareness of companies
on the idea of the carbon-emissions efficiency through the concepts of carbon cost
management, and the extent to which they implemented the concepts. Specifically, the
objective of this study  is to examine the extent to which the disparity between concept and
implementation of Carbon Cost Management.
The variables in this study are the concepts of carbon cost management and the practices of
carbon cost management. Carbon cost management concepts are concepts or ideas about
the efficiently carbon emissions management in order to obtain low-cost emissions.
Concepts are referenced from the research and focus group discussions which were
conducted by Ratnatunga (2007b, 2010). While, the variables of carbon cost management
practices are the concepts about the carbon cost management that is practiced by
companies in thier production systems / management accounting system. By using paired
sample t-test, the hypotheses was tested.
The main conclusions of this study is that there is a disparity between concept and practice
of carbon cost management. Concepts and expectations initiated by researchers,
professionals and practitioners cannot be implemented fully within the scope of the
company. These concepts are classified into two factors, i.e. production factor and
controlling factor. Factor of production is the most important factor to consider if the
company wants to develop a strategic system of Carbon Cost Management.

Key Word: Carbon Cost Management, Carbon Trading, Climate Change, Carbon Cost
Accounting, Carbonomics.



I. INTRODUCTION

Background

The influence of global warming on human life has led to a series of serious action

from the world community as efforts to prevent global warming effects more broadly.

Kyoto Protocol, which has been signed and ratified by most countries in the world are key

to change for the world community. The protocol stated that the protocol ratifying

governments, enterprises and consumers should immediately make efforts to a behavior

change toward a new economic concept, i.e. the era of environmental economics which is

called as "Carbonomics" by Ratnatunga (2008, p.1). Carbonomic era ideas will be able to

become the motor of environmental protection and save the world from the problem of

increasing global warming. The implications of the adoption of the Carbonomic concept

will affect on the socio culture development, professions and economic model.

Another recommendation of the Kyoto Protocol is the recognition of carbon trading

schemes (Callon, 2009, Ratnatunga; 2007a). This trade model can be described as follows:

companies initially did a deal (most likely through the regulation of the government) about

how much Carbon Dioxide (CO2) to be generated by their production (the Cap). If certain

firms in producing goods or services produced CO2 emissions less than the maximum limit

(the cap), they have a credit score, on the contrary, if a particular company exceeds the

threshold limit CO2 emissions, then they can buy credits from companies that have

emissions below the threshold. The amount of accumulated carbon emissions Limit within

a region should not exceed the amount of maximum accumulation limit that has been

established (Ratnatunga, 2007a).



The important meaning of the implementation of carbon trading in accounting is the

emerging of the idea of controlling carbon cost, termed as carbon cost accounting (CCA),

in the production. Companies need CCA management to control carbon emissions due to

their production activity. If carbon emissions can be controlled to limit the permitted

threshold, then it is a strategic advantage for future product development.

The issue of the CCA is a phenomenal thing for sustainable living, considering the

impact of carbon emissions which are not controlled can cause severe environmental

damage. Therefore, research on the CCA is an interesting issue for economic development

and ecological sustainability. Some researches on the impact of the Kyoto Protocol and

carbon cost management have been conducted by several researchers. Löschel and Zhong

Xiang Zhang (2002) examine the impact of the Kyoto protocol on environment

conservation due to the unwillingness of US to ratify the Protocol. But their results showed

that the Kyoto Protocol contributed significantly to the reduction of gas emissions in

industrialized countries. Driesen (2007) examines the impact of carbon trading in the

international market for sustainable energy development. The result of the study done by

Driesen (2007) show that the international carbon market contributes very little to the

development of sustainable energy.

With the progress of global warming and carbon trading, companies need a carbon

cost management (CCM) to be able to maintain the existence of their products in the global

market who want carbon-friendly products. Only by having a strategy based on the

achievement of economic and ecological balancing, the company will survive in the global

market.



The problem is the concept of carbon trading as an effort to reduce global carbon

emissions has not been widely recognized in all countries. That is because the carbon

trading system does not yet have a clear concept, especially in terms of recognition of

carbon transactions between companies or between countries. In more micro areas, firms

as business entities are also have not yet a clear concept of how to manage the cost of

carbon in their primary production process.

The strategic issues of carbon cost management (CCM) has been developed by

Ratnatunga (2007a, 2007b, 2008) through a series of his research and focus group

discussions in various countries, including Indonesia. The results show the importance of

looking at strategic issues for maintaining the company's existence in the future, including

the mechanisms of global carbon emissions reductions (2007a), the strategy of costs

reduction and increase revenue through the carbon cost management (2007b), strategic

issues of carbon cost management (2007b), and the strategic concepts in the field of

business policy, human resources management, product marketing strategic and

international business strategy which has an impact on carbon management (2008).

For companies, initial step that need to be put up in the era of low-carbon emission is

the development of carbon cost management practices. Standard formulations should be

considered to create a management control system based on the behavior of carbon

efficient. Although the research on the carbon cost management conducted by Ratnatungga

(2008) carried out empirically, but it is still limited exposure to ideas and concepts.

Therefore, the test of the implementation of those concepts is still necessary to know the

clear picture about the extent of readiness of companies in the carbon  era through the



carbon cost management. The important contribution of this research is to provide images

concerning the important concepts and implementation of carbon cost management.

Problem Formulation

The emergence of the idea of carbon trading and system of carbon emissions

reduction originated from global concerns about climate change and rising global

temperatures in the world. Through the Kyoto Protocol, carbon emission reduction

concepts have been arranged in such a way through the ratification of the protocol.

Unfortunately, the Kyoto Protocol does not have a strong influence due to the absence of

strong states, such as the U.S., in ratification of the protocol. Meanwhile, serious action to

save the world from the threat of global warming must be done immediately.

Consciousness of individual, business, and countries to have a commitment to reduce

carbon emissions becomes a key factor. For business entities, carbon cost management

becomes a strategic choice to maintain the company in the future through carbon emission

efficiency. Companies have a lot benefits by reducing of production cost based on the

carbon efficiency of carbon emissions; for example, they have carbon-friendly products

and more accepted by consumers.



This study describes the extent to which awareness of businessmen on the idea of the

carbon-emissions efficiency through the concepts of carbon cost management. In addition,

this study would examine the extent to which companies implement these concepts in the

company. Based on the motivation of the research, the research problem can be formulated

as follows:

1. How companies respond to the theoretical concept of carbon cost management?

2. The extent to which companies practice the concept of carbon cost management?

3. Is there disparity between concept and implementation of carbon cost management?

Research Purposes

Based on the formulation of the problem mentioned above, this study aims to

determine the extent to which companies respond to the concept of the proposed carbon

cost management, and to know how far they practice these concepts. Furthermore, this

study also aimed to determine whether there is disparity of concepts and implementation of

carbon cost management in the firms.

II. THEORETICAL FRAMEWORK AND HYPOTHESES

Carbon accounting and strategic factors in management accounting

The impact of carbonomics idea has served in various professions, including the

accounting profession. This is because the field of accounting, particularly management

accounting, finance and audit, whether directly or indirectly affected by such Carbonomics

era. Conversely, strategic readiness in the field of management accounting practices will

encourage the acceleration of Carbonomics lifestyle readiness in the company.



In the next stage, the carbon accounting era will evolve if it is supported by a variety

of accounting systems and adequate engineering. An idea to connect the product with the

efficiency of CO2 need to have the support and concern seriously, because an idea in the

efficiency of CO2 emissions is an action to rescue the world (MacKinzie, 2009). This is the

significance meaning of carbon accounting in the profession development and accounting

engineering in the world situation which is struck by the anxiety caused by global

warming.

A key element in Carbon accounting is the efficiency of greenhouse gas emissions,

especially CO2 (the largest gas generated by human activities), associated with the

manufacturing and supply of goods and services. Research of Ratnatunga (2007)

conducted during 2003 to 2007 also concluded that important factors associated with the

efficiency of carbon, such as regulations from the government or the authorities that

regulate the accounting standards of carbon trading system application.

Issues about carbon cost management will have implications on other strategic issues

related to management accounting. Once the carbon cost of a product is known, a variety

of strategic issues in the field of management accounting will be developed. In this case,

including CO2 emission efficiency in the use of raw materials, labor costs, factory

overhead costs, environmental overhead costs, and issues related to carbon cost

management, corporate governance, Carbon accounting standard and audit strategy

(Ratnatunga, 2007). Other strategic issues can also be developed such as carbon marketing

strategy, pricing strategy and the modeling of demand for carbon emission credits.

Related to the field of accounting, carbon cost management is a new era of economic

transactions idea based on the ecology, namely Carbon Accounting. Like the implications



of the concept of carbon cost management, the implementation of carbon accounting will

have broadly implications in the accounting profession and the strategic issues of carbon

accounting, particularly for countries that have implemented the concept of carbon trading

in the era of Carbonomics.

But the acculturation process of economic behavior based on ecology can’t be

quickly applied in the field of social accounting, also it can’t give a broad effect on other

areas. Acculturation requires the readiness of knowledge, technology, legal justification,

and especially in the conventional business practices. Therefore, in the first stages of

development carbon accounting era in developing countries, especially in Indonesia, it

takes an engineering of management accounting as a stimulant for the carbon accounting

application. Based on those ideas, then the problem needs to be studied is the extent to

which the application Carbonaccounting concept is supported by the readiness and

willingness of government and business practitioners

Carbonomics and Carbon Cost Management

One of the recommendations of the Kyoto Protocol is a system of emissions

threshold and carbon trading. Companies need new ideas and technology to implement the

carbon trading under the Protocol. Central issue in this carbon trading is the amount of

carbon that can be rationalized and the model of carbon trading markets that could affect

business strategy, financial performance and corporate value. To be able to lead to the idea

of carbon trading, it is needed a good understanding of the elements of business accounting

and finance, such as capital, demand and supply of carbon credits, the business value of

risk management, capital allocation, and even if possible is the financial reporting

standards that are specifically related with carbon transactions. In addition, issues



concerning taxes related to the carbon emissions and carbon trading needed to be

considered.

Today, in Europe, the main focus is financial reporting and taxation. The research in

the field of carbon accounting, which focuses on the development of the accounting

profession and accounting management, including market assessments and performance

management, is very litle. Provisions regarding the mandatory or voluntary reporting of

carbon cost management are also an important issue, which is depending on a country and

industrial competition. Imbalance in the consumption of economic resources in the

perspective of environmental sustainability is not only due to purely economic perspective,

but also due to the low level of awareness for the prevention of Global Warming.

There are five gases that can cause global warming, that are carbon dioxide, methane,

nitrous oxide, sulfur hexafluoride, and HFC. Kyoto Protocol give a threshold for the

presence of these gases in the air, especially as Carbon Dioxside which directly related to

the human and economic activity. Associated with the production process, the Kyoto

Protocol encourage investment in  low CO2 emissions technology, the calculation of cost

production and the imposition of carbon emission costs to customers based on the

regulation.

Ratnatunga (2007a, 2007b) has conducted research involving 638 respondents from

11 countries. The study which began in 2003 until 2007, generating fresh ideas related to

the reduction of carbon emission for business entities and individuals, as well as strategic

issues in the field of carbon cost management (Table 1).

The key factors in the carbon cost management is the control of cost and carbon

emission in production processes, especially CO2 (the largest gas generated by human



activity). Therefore, the concept of carbon cost management as proposed by Ratnatunga

(2007a, 2007b) is a strategic issue that needs to be observed to apply in business practices.

Previous research

Previous studies that describe the extent to which carbon cost management practices

are still very rare. Ratnatunga (2007a) acknowledges that research in the field of carbon

cost accounting is still very rare. Accounting research related to carbon emissions is still

limited in terms of financial accounting (2007b). Therefore Ratnatunga (2007b) during the

mid-year 2003 conducting research related to the impact of cost accounting considerations

on the activity of carbon emission reductions. This study is proof of the inverse of the

research conducted by Ratnatunga (2007b), i.e. by examining the extent to which the

implementation of the concepts of the Carbon Cost Management in the company.

Recognized or not, studies related to carbon accounting at least have given the

strategic idea of development of the carbon cost accounting concept. Driesen (2007), for

example, examines the impact of carbon trading in the international market for sustainable

energy development. The result of the study done by Driesen (2007) shows that the

international carbon market contributes very little to the development of sustainable

energy.

In Indonesia, some research on the CCA has been done before by Jafar S., and Lisa

K., (2009a, 2009b). The result of the first study (2009b) shows that management control

systems, production management, and corporate governance practices are important

variables that affect the practice of carbon accounting. A second study (2009a) showed that

Environmental Paradigm affected on the Carbonaccounting Paradigm and Carbon

Accounting Standards.



Unfortunately, in accounting, there is still very little research that investigates issues

of the CCA, even more  about the carbon cost accounting reporting model, and the impact

of carbon cost accounting data for decision making. Epstein J., Marc, and Martin Freedman

(1994); Hackston, D. and M. J. Milne, (1996); Salomone, Roberta and Giulia Galluccio,

(2004); and Jafar S., and Dian Tanila K., (2009) has conducted research that identified a

variety of environmental information reported in the capital market; the factors that affect

the environment; and the impact of disclosure of environmental reporting for the value of

the company in the capital market. In general, some researchers above make

recommendations about the importance of research that explores the model of

environmental data reporting in the annual report. The problem is, there hasn’t been any

general aggreement on the environmental data display model integrated with the financial

reporting. This happens because, (1) in some countries, enforcement of environmental

reporting is different, some are voluntary and some are mandatory as in some European

nations, (2) lack of similarity measures between environmental performance and financial

performance. Therefore, the importance of environmental reports (CCA) is still internally

for management purposes.

Hypotheses

The Kyoto Protocol has provided a general statement about the decreasing of amount

of Greenhouses Gases (GHG) emissions, including CO2. Company as one of the largest

emitters of carbon has an important role in reducing CO2 emissions.

One way to reduce CO2 emissions is create an  efficient production system of carbon

emissions. The system includes setting of  human resources behavior, production

technology, using of carbon-friendly energy and fuels, etc.. But until now researchers and



practitioners are still looking for the right concept for managing carbon emissions in

prodution process. Therefore, the concept of carbon emissions management is still the

discourse and can not yet be fully implemented in the production process.

In accounting terminology, concept of carbon emissions management is identical to

the concept of carbon cost  management which is convert and minimize the carbon

emissions into monetary units. According to the explanation above, it can be proposed that

the concept of carbon cost management is still the discourse and can not yet be fully

implemented in the production process

Based on the explanation and developing the theoretical framework outlined above, then

the hypotheses of this research are:

Hypothesis 1: Average score of carbon cost management practices in companies is lower
than the average score of the concept of carbon cost management approved
by the respondents.

Hipothesis 2: There are disparities between concept and implementation of the concept of
carbon cost management.

Referring to the formulation of research problems, the first hypothesis used to answer the

first and second research questions, whereas the second hypothesis used to answer the third

research question. Figure 2 shows the relationship of CO2 emissions and behavioral

response in CO2 reduction, while the figure 1 illustrates the conceptual framework of the

current research.



III. RESEARCH METHODOLOGY

Sampel

Sample in this study are the companies most vulnerable to environmental issues,

particularly CO2 emissions. Almost all manufacturing firms are vulnerable to problems

caused by carbon dioxide gas from the production process. Therefore, the population of this

study is all manufacturing firms in Central Java, Indonesia. While the sample determined

by purposive random sampling.

The first criteria which used in puposive sampling is the companies which is

registered as an active participant of the PROKASIH program issued by Environment

Agency (Badan Lingkungan Hidup, BLH) in Central Java. Second, company registered as

participants in PROPER Program issued by BLH of Central Java. The third criterion are the

manufacturing companies of which are concentrated in Regions for Small Industries

(Lingkungan Industri Kecil, LIK) Kaligawe Semarang. The total number is determined

based on a purposive sample was 317 companies. From these 317 companies, randomly

selected samples to determine the 200 selected samples.

From the 200 selected samples, 170 samples sent questionnaires via postal mail,

and obtained 65 questionnaires returned, 57 with answers, and eight others back without

answers to these questions in the questionnaire. 30 samples of remaining firms sent a

questionnaire by direct mail. This is done to examine the practices of carbon cost

management through direct interviews, and to measure non-response bias from the

respondents. From the 30 remaining samples, 18 companies are willing to do interviews.

Thus the total of samples is 75 respondents.



Variables and operational definitions of variables

Variables in this study are the concepts of carbon cost management and the

practices of carbon cost management. Carbon cost management concepts are concepts or

ideas about the efficiently carbon emissions management in order to obtain low-cost

emissions. Concepts are referenced from the research and focus group discussions which

were conducted by Ratnatunga (2007b, 2010) in various countries, including Indonesia.

There are 24 concepts (items) that summarized in Table 1, including cost management

systems, production management, and Corporate Governance.

Variable of carbon cost management practices are the concepts about the carbon

cost management that is practiced by companies in thier production systems / management

accounting system. Reference used is the concept of carbon cost management in Table 1

that is practiced.

Each item in the 'concepts' variable measured by 6 scale, where number 1

represents 'strongly disagree' and the number 6 represents 'strongly agree'. While the

variable of 'carbon cost management practices' were also measured with 6 scale, where the

number 1 represent 'not very applicable (in practice) and number 6 represent very

applicable (in practice). In brief, each item presented in Table 6.

IV. RESULTS AND DISCUSSIONS

The description of Respondent can be seen in Table 2 (see Appendix). From the

table it can be shown that 69.3% of the 75 respondents are male. 64% respondents were in

finance and or accounting job position, and 76% of respondents are at managerial level,

while 24% of respondents at the supervisor level. Based on the statistical description of



these respondents, it can be concluded that the research data have high validity because the

data evaluated from the proper respondent in response to the field of research.

Hypothesis Test

Test for Hypothesis -1

Hypothesis testing results are presented in Table 3, and Table 5 (see appendix).

From Table 3 it can be seen that overall there is disparity between the concept and practices

of carbon cost management (with p-value 0.000 <0.05). It is mean that the concept of

carbon emission reduction in order to restrain the rate of global warming is still limited

discourse, and not yet fully implemented. In pairs 1 of Table 3 note that the mean

difference between the concept and practice of carbon cost management shows the

difference 29.547 and for each item for the concept and practices of carbon cost

management (e.g. SCM1 with PSCM1) had a mean difference range 1.2 to 1.84.

The mean difference value indicates that the carbon cost management practices are

still very low (between scale 1 (very not apply) to 3 (less applicable)). This means also that

the implementation of carbon cost management practices are still very low compared with

respondent’s expectation. However, the carbon cost management paradigm at least has

become a thematic discourse for firm. This result indicate that the hypothesis 1 cannot be

rejected.

The result of direct interviews of some of the respondents indicates a serious

concern of the managers of the company against the global warming issue. Some

respondents claimed that the law setting efforts by the Government in terms of

environmental management is still lacking to provide support for the implementation of

environmental management, including carbon management, for companies. So far they felt



pressures without any effort to clear solution from government (See Jafar S., and Dista A

2006). Now it is clear that respondents highly appreciate the concept of the Carbon Cost

Management, but they have not yet fully implement those concepts.

Test for Hypothesis -2

Items of the concept and practices of carbon cost management can be seen in Table

5. Except for the items (SCM17-PSCM18); (SCM18-PSCM18) and (SCM22-PSCM22), all

statistical values indicate that the hypothesis-2 cannot be rejected (sign <0.05). In

connection with 17th item (Recovery), there is limited attention from management to

products recovery cost, i.e. a decrease in prices of raw materials is not fully considered as

the efficiency of carbon credits (See Table 6 in appendixes).

Of course, almost no difference in mean between their assessment of 17th concept

and it practice, because there are no national regulations concerning the concept of carbon

trading. Also, for 18th and 22nd items, i.e. the effectiveness of production-based economy

and the environment, the law enforcement factors and compliance with the carbon

emissions target. The absence of disparity between concepts and implementations of these

items is becaused companies generally do not have the concept of strategy based on

economic and ecological balancing. If there is environmental Management reporting

process, it was only due to a demand and not because of the awareness. On the other hand,

the government has not set explicitly about the threshold of carbon emissions for a specific

company. Regulations that there is currently only about a general limitation on the amount

of emissions allowed in the production process which place more emphasis on economic

efficiency alone.



In the perspective of management control system (1st item), there are disparities

discourse (concepts) with practice. Respondents agreed that modifications of the system to

achieve efficiently-carbon target through arrangement of employee behavior is needed. In

the dimension of culture, control systems must be able to create efficiently-carbon

emissions culture. But in practice, the average respondent acknowledged that such systems

have not practiced in their company. Interviews with several managers production shows

that  efficiency in production process are more stressed in terms of cost of production

through the instrument of direct labor. In fact, the efficiency on the overhead is very

important for suppressing the production of carbon emissions, for example with efficiently

fuel and energy, and testing of raw material quality.

Lean production techniques (2nd item) are also still a discourse, so there is a

significant disparity between concept and practic of Carbon Cost Managament. Attention

on minimization of production energy, use of raw materials and waste time reduction

sufficiently must be done to attain the target of carbon emissions efficiently. But in

practice, the implementation of this concept is still a constraint because of the scarcity of

environmental friendly technologies.

Likewise for items of Total Quality Management (TQM) and Controlling Costs

(5th and 7th items) are important items that are not noticed by the company. Energy

efficiency (and thus the efficiency of carbon) is still viewed in purely economic

perspective. So that in practice there is no action that emphasizes the aspects of the quality

products and achieving the carbon emission targets. Lean accounting system should be able

to practice carbon cost efficiency.



Factors Analysis of Carbon Cost Management

In the next analysis, research was developed to classify the factors of carbon cost

management in the two group strategies simpler. Results of factor analysis are shown in

Table 4, which indicates that the 1st - 16th items, 23rd and 24th is one factor with high

loading, and referred to as the first factor. The first factor is called Carbon Production

Factors in Strategic Cost Management, because it is generally associated with the

philosophy, concepts and production techniques. While the rest concepts (17th to 22th

items) are considered as a Controlling Factor of Carbon Cost Management, because the

concepts are emphasized on the aspect of managerial and strategic planning. The complete

results can be seen in Table 4, which is conceptually based on Table 6.

Production and Controlling Factors

As explained previously, the results of factor analysis showed that the carbon cost

management concepts developed by Ratnatungga (2007b) have been grouped into two

major categories, namely factors of production and factors controlling (controlling). In the

subsequent analysis phase, the research analyze whether there is any disparity between the

concept and the practice of carbon cost management from two dimensions.

The results show that there is disparity between the concept and the practice of

carbon cost management views from production and controlling dimensions (Table 5).

These results suggest that concepts of carbon cost management, which are generally

associated with environmental management, not yet fully implemented both in terms of

production or controlling.

The research was done by Jafar and Lisa (2009) showed that carbon accounting

paradigm is influenced by three factors namely management control systems, production



management and good corporate governance practices. There are similarities conclusions

between the researches above with current research, i.e. carbon accounting was still in the

paradigm (concept) stage, and there are no serious forces that are encourage the

implementatio of the concept of carbon cost accounting in business practices in Indonesia.

Jafar S (2008) concluded that so far the government presence only as facilitator by

providing incentives such as interest soft loans for companies that care about the

environment (e.g. for a company that has Blue status on PROPER classification). Thus the

role of government is not yet giving stimulants to efficient behavior of carbon emissions.

Viewed from the paired sample t-test (Table 5) it can be concluded that the t-value

of practice-concept disparity in production factor is far above the t-value of concept-pratice

disparity in controlling factor (13.056> 4.360). This suggests that the factors of production

are main factor in the disparity behavior. That is, when the practice of production system is

deviate from system of efficient production of carbon emissions, then there would be no

control over the efficient carbon emissions. Meanwhile, research Jafar (2008) showed that

proactive environmental management (internal willingness company) is a key factor in the

company to care about the environment. This means that an efficient production system

based on carbon emissions would be formed if the company has the willingness to establish

the system. Therefore, the lean accounting system, lean production systems, employee

safety, management control systems and various other concepts in the production factors is

the basic system of carbon low-emissions.

V. CONCLUSIONS, LIMITATIONS AND RESEARCH IMPLICATIONS

The main conclusions of this study is that there is a disparity between concept and

practice of carbon cost management. Concepts and expectations initiated by researchers,



professionals and practitioners cannot be implemented fully within the scope of the

company. These concepts are classified into two factors, i.e. production factor and

controlling factor. Factor of production is the most important factor to consider if the

company wants to develop a strategic system of Carbon Cost Management.

This study has several  limitations: first, the concept of Carbon Cost Management

be studied only from the idea of Ratnatunga (2007b). Second, the field of research studies

are also very spesific. Therefore, subsequent research needs to be done by considering the

following two things: first, a review of the subsequent research requires the development of

carbon cost management concepts from the various sources of adequate literature. Second,

the research that links between Carbon Cost Management variable with other variables,

such as contingency factors, design system of Carbon Cost Management, and design of

accounting information system based on efficiently carbon emissions.

Actually, research in the field of carbon cost management is still very rare.

Likewise, the literature that discusses the concept of carbon cost management and carbon

cost accounting is still very little. Therefore, the study area of carbon cost is still very wide,

such as transaction of carbon (Callon, 2009), accounting standards for carbon emissions

transactions (Cook, 2009, Ratnatunga, 2010), the role of carbon trading business network

(Braun, 2009), carbon transaction accounting system (Lohmann, 2009), attention from the

international community on environmental and social impacts of corporate activity

(Yongvanich and James Guthrie, 2006) taxation system and tax incentives associated with

carbon trading, and carbon trading regulations (Subramaniam, and J. Ratnatunga, 2003;

Ratnatunga, 2007a; 2007b; 2008; 2010).
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APPENDIX

Table 1. Issues in Strategic Carbon Cost Management Issues

Source: Ratnatunga, Janek. 2007b. Carbon Cost Accounting: The Impact of Global Warming on
the Cost Accounting profession. Journal of Applied Management Accounting Research, 5(2), pp.
1-8.



Table 2. Descriptive Statistic

Keterangan Mean/Median/Modus Persentase (%)

Jenis Kelamin
 Laki-laki
 Perempuan

   69,3
 30,7

Posisi
 Keuangan &/ Akuntansi
 Produksi
 Internal audit
 Lainnya

   64
 18,7
 6,7
 10,7

Jabatan
 Manajer
 Supervisort  

 76
 24

Pendidikan
 S1
 S2

 
 56
 44

Lama Kerja 4 Tahun

Table 3. Paired Samples Test: Mean Difference Test Between Concept and Practice



Tabel 4. Rotasion Matrix Factor Analysis by Using Varimax



Table 5. Paired Samples Test for Production and Controlling Factors





Figure 1. Carbon Emission and Behavioral Response in Reduction of GGE

Source: Ratnatungga, Janek. 2010. The 2nd Parahiyangan International Accounting Business
Conference, Universitas Parahyangan, Bandung.

Figure 2. Conceptual Framework



Questionnaire: Original questionnaire by using the Indonesian language

Kuesioner Penelitian Konsep Strategic Carbon Cost Management.

Efek pemanasan Global telah mengakibatkan isu manajemen biaya karbon sebagai konsep
strategis perusahaan untuk dapat bertahan di masa mendatang. Berikut ini adalah beberapa
konsep strategis yang terkait dengan Manajemen Biaya Karbon yang penting bagi perusahaan.
Bapak/Ibu diminta menyilang salah satu angka dimulai dari angka 1, mewakili sangat tidak
setuju, sampai dengan angka 6, mewakili sangat setuju, sebagai indikator kesetujuan Bapak/Ibu
terhadap konsep-konsep berikut ini:

1 6
Sangat tidak setuju Sangat Setuju

1. Adanya modifikasi perilaku karyawan untuk mencapai target efisiensi karbon
2. Adanya teknik produksi ramping, yaitu lebih memperhatikan penggunaan energi dalam

mesin, bahan baku secukupnya dan waktu produksi secukupnya, misalnya menggunakan
filosofi JIT dalam produksi.

3. Adanya kepastian bahwa dalam lingkungan kerja dengan energi yang minim tidak
menimbulkan kondisi kerja yang berbahaya

4. Adanya jaminan yang lebih baik jika tingkat kesejahteraan karyawan menurun, serta adanya
permintaan sharing keuntungan yang lebih terhadap profit dari pengendalian biaya karbon.

5. Efisiensi Karbon dilihat sebagai bagian dari kualitas produk dan proses produksi.
6. Sumber daya produksi (bahan baku, tenaga kerja, dan overhead) berasal dari sumber lokal.
7. Adanya sistem Akuntansi yang ramping, yaitu perhatian yang serius untuk mengurangi

biaya emisi karbon secara signifikan. Lebih menggunakan metode jejak rekam untuk
mencatat biaya secara teliti.

8. Adanya pertimbangan yang menitik beratkan terhadap faktor emisi karbon, ketika ada
alternatif-alternatif lain.

9. Biaya Karbon diklasifikasikan ke dalam biaya langsung, tidak langsung, biaya tetap dan
biaya variable.

10. Adanya variasi konsep Activity Based Costing dengan memiliki pertimbangan 'driver biaya
karbon’ yang terkait dengan overhead emisi tidak langsung untuk produk dan jasa

11. Adanya Amortisasi atas biaya desain produk yang lebih ramah karbon dan biaya pelatihan
pegawai untuk produksi berbasis rendah emisi karbon

12. Adanya Desain ulang produk dan jasa untuk mencapai target emisi karbon yang
dikehendaki.

13. Adanya perbandingan dengan perusahaan papan atas (performers) dalam hal efisiensi emisi
karbon.

14. Adanya segmentasi pelanggan dalam hal profitabilitas per karbon yang diemisikan
15. Adanya evaluasi kinerja proses organisasi, termasuk departemen whitecollar dalam

mencapai standard efisiensi karbon.
16. Adanya pertimbangan produksi yang diberikan tidak hanya untuk efisiensi ekonomi, tetapi

juga efisiensi penggunaan karbon



17. Penurunan harga pembelian dianggap sebagai kredit efisiensi karbon.
18. Profitabilitas produksi bagian bottom-line ditujukan untuk efektivitas ekonomi dan

lingkungan
19. Pengolahan kembali, pemulihan, dan kesalahan lain dianggap sebagai minimalisai emisi

karbon.
20. Fasilitas drill-down dikembangkan untuk mengukur emisi karbon baik secara finansial

atupun non finansial.
21. Adanya akuntabilitas dan tranparansi pelaporan manajemen karbon
22. Adanya voluntary dan mandatory penegakan target emisi karbon
23. Adanya pengembangan konsep untuk mencapai target emisi Carbon yang diharapkan di

masa datang karena aktivitas produksi, pemasaran dan investasi modal serta sumberdaya
manusia

24. Adanya evaluasi terhadap image dan merk perusahaan untuk membangun citra dengan
menjadi bagian warga dunia yang bertanggung jawab terhadap emisi karbon.

Kuesioner Penelitian Praktik Strategic Carbon Cost Management.

Atas pernyataan-pernyataan di bawah ini, Bapak/Ibu diminta memberi jawaban sesuai dengan
kondisi yang berlaku di perusahaan tempat Bapak/Ibu bekerja. Jawaban atas pernyataan
dilakukan dengan cara menyilang salah satu dari angka 1 sampai dengan angka 6. Angka 1
menunjukkan sangat tidak berlaku dan angka 6 menunjukkan sangat berlaku.

1 6
Sangat tidak berlaku Sangat Berlaku

Di perusahaan tempat kami bekerja:

1. Modifikasi perilaku karyawan untuk mencapai target efisiensi karbon
2. Teknik produksi raming, yaitu lebih memperhatikan penggunaan energi dalam

mesin, bahan baku secukupnya dan waktu produksi secukupnya, misalnya menggunakan
filosofi JIT dalam produksi.

3. Adanya kepastian bahwa dalam lingkungan kerja dengan energi yang minim tidak
menimbulkan kondisi kerja yang berbahaya

4. Adanya jaminan yang lebih baik jika tingkat kesejahteraan karyawan menurun, serta adanya
permintaan sharing keuntungan yang lebih terhadap profit dari pengendalian biaya karbon.

5. Efisiensi Karbon dilihat sebagai bagian dari kualitas produk dan proses produksi.
6. Sumber daya produksi (bahan baku, tenaga kerja, dan overhead) berasal dari sumber lokal.
7. Adanya sistem Akuntansi yang ramping, yaitu perhatian yang serius untuk mengurangi

biaya emisi karbon secara signifikan. Lebih menggunakan metode jejak rekam untuk
mencatat biaya secara teliti.

8. Adanya pertimbangan yang menitik beratkan terhadap faktor emisi karbon, ketika ada
alternatif-alternatif lain.



9. Biaya Karbon diklasifikasikan ke dalam biaya langsung, tidak langsung, biaya tetap dan
biaya variable.

10. Adanya variasi konsep Activity Based Costing dengan memiliki pertimbangan 'driver biaya
karbon’ yang terkait dengan overhead emisi tidak langsung untuk produk dan jasa

11. Adanya Amortisasi atas biaya desain produk yang lebih ramah karbon dan biaya pelatihan
pegawai untuk produksi berbasis rendah emisi karbon

12. Adanya Desain ulang produk dan jasa untuk mencapai target emisi karbon yang
dikehendaki.

13. Adanya perbandingan dengan perusahaan papan atas (performers) dalam hal efisiensi emisi
karbon.

14. Adanya segmentasi pelanggan dalam hal profitabilitas per karbon yang diemisikan
15. Adanya evaluasi kinerja proses organisasi, termasuk departemen whitecollar dalam

mencapai standard efisiensi karbon.
16. Adanya pertimbangan produksi yang diberikan tidak hanya untuk efisiensi ekonomi, tetapi

juga efisiensi penggunaan karbon
17. Penurunan harga pembelian dianggap sebagai kredit efisiensi karbon.
18. Profitabilitas produksi bagian bottom-line ditujukan untuk efektivitas ekonomi dan

lingkungan
19. Pengolahan kembali, pemulihan, dan kesalahan lain dianggap sebagai minimalisai emisi

karbon.
20. Fasilitas drill-down dikembangkan untuk mengukur emisi karbon baik secara finansial

atupun non finansial.
21. Adanya akuntabilitas dan tranparansi pelaporan manajemen karbon
22. Adanya voluntary dan mandatory penegakan target emisi karbon
23. Adanya pengembangan konsep untuk mencapai target emisi Carbon yang diharapkan di

masa datang karena aktivitas produksi, pemasaran dan investasi modal serta sumberdaya
manusia

24. Adanya evaluasi terhadap image dan merk perusahaan untuk membangun citra dengan
menjadi bagian warga dunia yang bertanggung jawab terhadap emisi karbon.




