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Abstract 

Environmental management practices and the 

implementation of environmental 

management systems (EMS) have spurred 

interest in the adoption of environmental 

management accounting (EMA). EMA 

integrates environmental information with 

economic information.  Through EMA, the 

accounting systems will explicitly identify, 

generate, analyze and use financial and non-

financial environmental related information.  

This paper offers a review of the literature 

regarding EMA adoption followed by a 

survey report.  The study also explores the 

associations between EMA, environmental 

performance and economic performance.  To 

test the proposed relationships, a survey 

questionnaire was administered to 

accountants and environmental managers of 

manufacturing companies in Malaysia.  The 

results of correlation analyses support the 

hypothesized relationships.  

Introduction 

Of late, a great deal of interest has been 

focused on the relation between business 

activities and environmental issues 

(Christmann & Taylor 2001).  As companies 

are now expected to be more environmentally 

responsible, an increasing number of 

companies worldwide are putting in place 

environmental management systems as part of 

their efforts towards better environmental 

management (Graff 1997; Melnyk, Sroufe & 

Calantone 2003).  In 1996, the International 

Organization for Standardization (ISO) 

introduced the ISO14001 environmental 

management systems specification-

certification standards to aid companies in 

developing and implementing the 

environmental management systems.  By 

December 2008, the number of ISO14001 

certificates issued worldwide had increased to 

188,815, revealing a leap of 22 percent from 

the previous year (ISO 2008).  

 

Accordingly, an adequate accounting system 

that considers both environmental and 

economic impacts is important in assisting 

companies‟ to fulfill their environmental 

management tasks (Burritt, Hahn & 

Schaltegger 2002).  Thus, some companies 

have started to develop integrated and 

complete management accounting systems, 

specifically taking into account the 

environmental impacts of their activities.  

Environmental management accounting 

allows for a better integration of the 

environmental information into the existing 

accounting systems.  As it explicitly treats 

environmental costs and tracks environmental 

information, EMA highlights hidden 

environmental costs and benefits (Votta, 

Kauffman & White 1998; Jasch 2003; De 

Palma & Csutora 2003; Jasch & Lavicka 

2006; Staniskis & Stasiskiene 2006).  

Nevertheless, little is known about EMA 
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since the prior studies are dominantly 

prescriptive, often focusing on one specific 

EMA tool or managerial aspect of the 

organization.  The purpose of this article is 

threefold: to introduce environmental 

management accounting (EMA), empirically 

examine the extent manufacturing companies 

in Malaysia implement EMA, and describe its 

benefits in terms of environmental and 

economic performance.  The rest of the paper 

is structured as follows.  The second section 

discusses the literature review while the third 

section focuses on the research method.  The 

findings are then discussed in the results 

section. 

 

1. Literature Review  

EMA is an integral part of management 

accounting that assists in the accounting for 

environmentally-related management 

initiatives (Jasch 2006a).  According to the 

International Federation of Accountants 

(IFAC 1998, para. 1): 

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. 

 

Information generated through EMA can 

either be in monetary or physical terms.  

Correspondingly, the United Nations Division 

for Sustainable Development (UNDSD 2001, 

p. 1) states that:  

The general use of EMA information 

is for internal organizational 

calculations and decision making.  

EMA procedures for internal decision 

making include both: physical 

procedures for material and energy 

consumption, flows and final disposal, 

and monetarized procedures for costs, 

savings and revenues related to 

activities with a potential 

environmental impact. 

 

Through EMA, both monetary and physical 

environment related information are 

identified, collected and analyzed for decision 

making and other purposes including external 

reporting (UNDSD 2001; Deegan 2003; IFAC 

2005).  The financial procedures, known as 

monetary environmental management 

accounting (MEMA), reflect the 

environmental impact affecting the economic 

systems of the company and are measured in 

monetary value.  While, the physical 

procedures, known as physical environmental 

management accounting (PEMA), reflect the 

impact of an organization‟s activity on the 

environmental systems and are measured in 

physical value (Burritt, Hahn & Schaltegger 

2002).  Both parts of the EMA (MEMA and 

PEMA) systems incorporate environmental 

information into various strategic and 

operational activities of the company 

(Schaltegger, Burritt & Petersen 2003) and 

support its internal management systems 

(Schaltegger & Burritt 2000). 

 

Monetary Environmental Management 

Accounting (MEMA)  

The MEMA systems are actually an extension 

of conventional management accounting 

systems.  In the MEMA systems, 

management accounting tools are used to 

track, trace and treat costs and revenue 

incurred in relation to the company‟s impact 

on the environment (Schaltegger & Burritt, 

2000).  For example, in MEMA, product 

costing covers a broader scope, which 

involves the tracing of direct and indirect 

environmental costs such as costs of permits 

and fees and recycling of products.  Another 

example of MEMA is the consideration of 

environmentally induced revenues such as 

profit contributions from producing greener 

products (Langfield-Smith, Thorne & Hilton 

2009).  In summary, MEMA provides the link 

between a company‟s environmental-related 

activities with its past, present and future 

financial stocks and flows.  Through MEMA, 
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strategic and operational planning will include 

the environmental aspects of the company‟s 

activities.  As a result, decision making will 

involve environmental related targets and 

achievements.  Additionally, the MEMA 

systems also act as a control and 

accountability device (Schaltegger & Burritt 

2000).    

 

Physical Environmental Management 

Accounting (PEMA) 

The PEMA systems account for the 

ecological impact pertaining to a company‟s 

activities in physical units such as kilowatt 

hours, decibels, kilograms and tonnes.  In the 

PEMA systems, consideration is given to 

information regarding the use, flows and 

destinations of energy, water, materials and 

wastes (Langfield-Smith, Thorne & Hilton 

2009).  Similar to the MEMA systems, PEMA 

boosts ecological sustainability by 

highlighting environmental related 

information.  Through PEMA, the ecological 

strengths and weaknesses of the company are 

clearly highlighted.  Consequently, this will 

lead to better measurement and control of 

environmental quality and consequences.  

Furthermore, information provided by the 

PEMA systems promotes transparency, 

specifically on the environmental related 

activities of the company (Schaltegger & 

Burritt, 2000).     

 

EMA, Environmental Performance, Economic 

Performance  

There are various environmental and 

economic benefits that come with EMA 

adoption.  EMA generates more precise 

information on environmental impact 

(Staniskis & Stasiskiene, 2006).  Staniskis 

and Stasiskiene (2006), when examining the 

current state of EMA in 150 companies in 

Lithuania, found that material and energy 

tracking for product costs and waste streams 

is essential in supporting the implementation 

of environmental management systems and 

cleaner production (CP) innovations.  

Information gathered from the tracking 

enables companies to integrate material 

intensities in the decision making processes, 

and consequently conduct appropriate cost 

allocation, capital investment, and 

process/product design.  Through EMA, a 

more accurate evaluation on the effectiveness 

of proposed or implemented environmental 

related actions can be obtained (Staniskis & 

Stasiskiene 2006). 

EMA provides measurements on the logical 

consequence of change relative to costs and 

benefits of environmental actions.  By linking 

material purchase value to non-product output 

(Jasch 2003), EMA provides the much needed 

financial view of environmental impact.  For 

example, the material flow accounting 

monitors and associates the flow of energy, 

water and materials with the generation of 

waste, emission and sold products (Jasch 

2006b).  Here, the impact of business 

activities on the environmental systems and 

economic conditions of the company is 

explicitly recognized.    

 

When there is a clearer link between business 

activities and environmental costs, the 

management will be able to identify potential 

cost savings from environmental abatement 

activities (Schaltegger & Figge 2000).  In 

terms of bottom line, EMA justifies the link 

between environmental impacts and financial 

statements.  Information on environmental 

costs provided by the accountants can 

function as a starting point for environmental 

managers to shape the environmental 

measurement systems, provide the foundation 

for environmental reporting and suggest 

options to improve material efficiency (Jasch 

& Lavicka 2006).  Similarly, the accountants, 

when faced with difficulties while dissecting 

environmental information, may use the 

information provided by the environmental 

managers to assist in their financial analysis 

(Jasch & Lavicka 2006). 

 

Furthermore, EMA highlights hidden 

environmental costs by revealing its source 

and location (Jasch 2003).  Such exposure 

will bring about improvement in terms of 

environmental cost control and investment 

(DePalma & Csutora 2003).  For instance, a 

case study by Votta, Kauffman and White 
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(1998) found that the exposure of hidden 

environmental costs stimulates more efficient 

cost management where the company is able 

to reduce scrap costs, inventory turnover time 

and purchase order cycle time.         

 

The abovementioned literature suggests that 

EMA adoption can be linked to better 

environmental and economic performance.  

Nevertheless, these studies are dominantly 

prescriptive, concentrating on the 

implementation and development of a 

particular type of EMA tool.  In the present 

study, EMA adoption is examined via a 

questionnaire survey, taking into 

consideration a broad array of MEMA and 

PEMA tools.  As such, the following 

hypotheses are developed: 

 

Hypothesis 1.  There is a positive relationship 

between the level of EMA (MEMA and 

PEMA) adoption and environmental 

performance. 

 

Hypothesis 2.  There is a positive relationship 

between the level of EMA (MEMA and 

PEMA) adoption and economic performance. 

 

2. Research Method 

Study Sample 

Data was collected using a mail questionnaire 

survey sent to 1,069 manufacturing 

companies randomly selected from the 

Federation of Malaysian Manufacturers 

Directory 2006 (FMM 2006).  Two sets of 

questionnaires were prepared.  The first 

focuses on MEMA while the second set 

focuses on PEMA.  Set I was sent to 

accountants, given that they have a 

responsibility for environmental-related 

financial measures of the company‟s 

activities.  Meanwhile environmental 

managers were chosen as respondents for 

questionnaire set II because of their role 

concerning the company‟s impact on the 

environment (Schaltegger, Burritt & Petersen 

2003). 

 

Of the 1,069 questionnaires distributed to 

each group of respondents, 86 were received 

from accountants and 104 from environmental 

managers (a response rate of 8 percent and 9.7 

percent, respectively).  The low response rate 

is inevitable since EMA, despite being a 

relevant research area, is an emerging issue in 

Malaysia.  Twelve accountants and 5 

environmental managers did not complete the 

questionnaire.  Additionally, 11 sets of 

responses (environmental managers) were 

identified as outliers.  Thus, 74 and 88 

responses were used in the data analysis.  

Next, the „time-trend extrapolation test‟ was 

carried out to ensure that the responses are 

free from non-response bias.   

 

Table 1 illustrates the background information 

of the companies that have participated in the 

survey including their sectors, ownership, 

EMS certification, allocation of budget for 

research and development (R&D) on 

environmental matters. 
 

Table 1 - Demographic profile of respondents 
 

  *Cos  

*Set I 

*Cos  

*Set II 

Description Range Freq 

 (%) 

Freq 

(%) 

Sector of 

operation 

Chemical/ 

 wood 

14  

(18.9) 

22  

(25) 

 Plastic, rubber/ metal 16  

(21.6) 

11  

(12.5) 

 Electrical/ electronics 6   

(8.1) 

21  

(24) 

 Automotive/ 

machinery 

5  

(6.8) 

4  

(4.5) 

 Building  

materials 

4  

(5.4) 

8  

(9) 

 Food/  

tobacco 

8  

(10.8) 

4  

(4.5) 

 Others 15  

(20.3) 

11  

(12.5) 

 No  

information 

6  

(8.1) 

7 

 (8) 

 Total 74  

(100) 

88  

(100) 

Ownership Malaysian 42  

(56.8) 

0  

(0) 

 Non-Malaysian 24  

(32.4) 

32  

(36.3) 

 Joint ownership 7  

(9.5) 

38  

(43.2) 

 Missing 1  

(1.4) 

18  

(20.5) 

 Total 74  

(100) 

88  

(100) 
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EMS 

certification 

Yes  25  

(33.8) 

46  

(52.3) 

 No 44  

(59.5) 

25  

(28.4) 

 Planning to have 5  

(6.8) 

16  

(18.2) 

 Missing 0  

(0) 

1  

(1.1) 

 Total 74  

(100) 

88  

(100) 

Budget for R&D 

on 

Yes 15  

(20.3) 

25  

(28.4) 

specifically  

environmental 

No 59  

(79.7) 

61  

(69.3) 

related 

matters 

Missing 0  

(0) 

2  

(2.3) 

 Total 74  

(100) 

88  

(100) 

*Cos- companies, ; *Questionnaire Set  I *Questionnaire Set II 

 

Measurements 

EMA 

Similar to Frost and Wilmshurst (2000), and 

Burritt, Hahn and Schaltegger (2002), the 

present study measures EMA adoption from a 

broad perspective.  Based on Burritt, Hahn 

and Schaltegger‟s (2002) comprehensive 

EMA framework, a checklist of EMA tools 

was prepared to gather information on EMA 

adoption.  For each of the thirteen MEMA 

items (as listed in Table 2) the respondents 

were asked to indicate their agreement, on a 

scale of 1 (none at all) to 5 (very much), on 

the undertaking of the respective MEMA 

tools in their organization.   
 

Table 2 - MEMA items 
 

 environmental cost accounting 

 environmentally induced capital expenditure and 

revenue 

 post assessment of relevant environmental costing 

decisions 

 environmental lifecycle costing 

 environmental target costing 

 post investment of individual environmental projects 

 monetary environmental operational budgeting 

 monetary environmental capital budgeting 

 environmental long-term financial planning 

 relevant environmental costing 

 monetary environmental project investment appraisal 

 environmental lifecycle budgeting 

 environmental lifecycle target pricing 

 

Similarly, for each of the 11 PEMA items (as 

listed in Table 3), the respondents were asked 

to indicate their agreement, on a scale of 1 

(none at all) to 5 (very much), on the 

undertaking of the respective PEMA tools in 

their organization. 
 

Table 3 - PEMA items 
 

 material flow assessment 

 energy flow assessment 

 environmental capital impact assessment 

 post assessment of short-term environmental 

impact 

 lifecycle inventories 

 post investment assessment of physical 

environmental investment appraisal 

 physical environmental budgeting 

 long-term physical environmental planning, 

 relevant environmental impacts 

 physical environmental investment appraisal, 

 lifecycle analysis 

 

Environmental performance 

The present study identifies environmental 

performance from the scope of pollution 

control efficiency.  This approach is similar to 

the approach taken by Spicer (1978); Jaggi 

and Freedman (1992); Stanwick and Stanwick 

(1998); Wagner et al., (2002); Al-Tuwaijri, 

and Wagner and Schaltegger (2004). 

Environmental performance is defined as the 

achievement in terms of environmental 

related company impact (Wagner & 

Schaltegger 2004).  On a scale of 1(no) to 

5(very much), and following Wagner and 

Schaltegger (2004), the respondents were 

asked to evaluate parts of their company‟s 

environmental performance as listed in Table 

4. 
 

Table 4 - Environmental performance items 
 

 reduction in the use of water 

 reduction in the use of energy 

 reduction in the use of non-renewable resources 

 reduction in the use of toxic inputs 

 reduction of solid waste 

 reduction of soil contamination 

 reduction in waste water emissions 

 reduction in emissions to air 

 reduction of noise 

 reduction of smell/odour emissions 

 reduction of landscape damage 

 reduction in the risk of severe accidents 
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Economic performance 

The present study views economic 

performance from the scope of environmental 

competitiveness.  Environmental 

competitiveness refers to that part of overall 

corporate competitiveness and economic 

performance of the company, which is created 

and influenced by environmental management 

(Wagner & Schaltegger 2004).  Consistent 

with Wagner and Schaltegger (2004), sixteen 

items (as listed in Table 5) were initially used 

to represent economic performance.   The 

respondents were requested to evaluate these 

items, in relation to their company‟s recent 

performance, on a scale of 1(very low) to 

5(very high).      

 

Table 5 Economic performance items 

 
 competitive advantage 

 corporate image 

 product image 

 sales  

 market share  

 new market opportunities  

 short-term profit 

 long-term profit 

 cost savings 

 productivity 

 insurance conditions 

 access to bank loans 

 owner/shareholder satisfaction 

 management satisfaction 

 worker satisfaction 

 recruitment and staff retention 

 

 

3. Results 

Reliability and validity test 

The present study employs factor analysis via 

principal component analysis (PCA) to 

estimate construct validity.  Next, the 

Cronbach‟s alpha reliability estimates were 

performed on the items extracted from the 

PCA.   

 

EMA 

Table 6 shows that the PCA resulted in the 

identification of only one construct of MEMA 

explaining 79.138 percent of the variance.  

The Cronbach‟s Alpha is 0.978.  The PCA 

also resulted in the identification of only one 

construct of PEMA explaining 75.128 percent 

of the variance.  The Cronbach‟s Alpha is 

0.967. 

 

Environmental performance 

For the first set of questionnaires (for the 

accountants), the PCA identified two 

components as the constructs that measure 

environmental performance.   The first 

component was named „reduction of negative 

environmental impact‟ and the second 

component was termed „reduction in usage of 

natural resources‟.  Both components, as 

listed in Table 7, explain 73.379 percent of 

the variance for the variable, environmental 

performance. One item (reduction in risk of 

severe accidents) was dropped from the 

analysis because of low factor loading and 

cross loading problems.  The Cronbach‟s 

Alpha values for reduction of negative 

environmental impact and reduction in usage 

of natural resources are 0.946 and 0.807, 

respectively.  

 

For the second set of questionnaires (for the 

environmental managers), the PCA (as 

presented in table 7) identify two components 

as the constructs that measure environmental 

performance.  The first component is called 

„reduction of negative environmental impact‟ 

and the second component „reduction in usage 

of natural resources‟. The components explain 

63.568 percent of the variance for the variable 

environmental performance. The Cronbach‟s 

Alpha values for reduction of negative 

environmental impact and reduction in usage 

of natural resources are 0.911 and 0.803, 

respectively.  

 

Economic performance 

For the first set of questionnaires (for the 

accountants), the PCA (as presented in Table 

8) results in identification of three factors of 

economic performance.  The first component 

is named „internal stakeholders‟ satisfaction‟ 

since it mainly reflects the satisfaction of the 

corporate internal party. The second 

component is termed „business benefits‟ since 

it relates to benefits concerning business 
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activities.  The third component is termed 

„future benefits‟.  These three components 

explain 65.4 percent of the variance for 

variable economic performance.  Six items 

(market share, short-term profit, cost savings, 

productivity, improved insurance conditions, 

better access to bank loans) were dropped 

from the analysis because of low factor 

loading and cross loading problems.  The 

Cronbach‟s Alpha values for internal 

stakeholders‟ satisfaction, business benefits 

and future benefits are 0.793, 0.790 and 

0.560, respectively.  

 

Table 6 - PCA on EMA 

 
QUESTIONNAIRE SURVEY I – 

 MEMA 

QUESTIONNAIRE SURVEY II – 

PEMA 

Items and description 1 

MEMA 

Items and description 1 

PEMA 

Relevant environmental costing. 0.950 Post assessment of short-term 

environmental impact (e.g. of a site 

or product). 

0.904 

Environmental lifecycle budgeting. 0.940 Environmental (or natural) capital 

impact assessment. 

0.887 

Monetary environmental project 

investment appraisal. 

0.925 Post investment assessment of 

physical environmental investment 

appraisal. 

0.883 

Environmental long-term financial 

planning. 

0.914 Physical environmental investment 

appraisal. 

0.874 

Environmental lifecycle costing. 0.907 Material flow assessment (short-term 

impact on the environment, i.e. 

product, site, division, and company 

levels). 

0.874 

Environmental lifecycle target pricing. 0.901 Energy flow assessment (short-term 

impact on the environment, i.e. 

product, site, division, and company 

levels). 

0.872 

Environmental target costing. 

 

0.901 Lifecycle analysis of specific project. 0.861 

Monetary environmental capital 

budgeting. 

0.898 Relevant environmental impacts (e.g. 

given short run constraints on 

activities). 

0.856 

Monetary environmental operational 

budgeting. 

0.896 Long-term physical environmental 

planning. 

0.844 

Post assessment of relevant 

environmental costing decisions. 

0.892 Lifecycle inventories. 0.843 

Post investment assessment of 

individual projects. 

0.858 Physical environmental budgeting 

(flows and stocks) (e.g. material and 

energy flow activity based 

budgeting). 

0.829 

Environmentally induced capital 

expenditure and revenue. 

0.800   

Environmental cost accounting. 

 

0.763   
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For the second set of questionnaires (for the 

environmental managers), the PCA (as shown 

in table 8) resulted in the identification of 

three factors of economic performance  

labelled as „security‟ (component 1), 

„business benefits‟ (component 2) and 

„reputation‟ (component 3).  These three 

components explain 55.248 percent of the 

variance for variable economic performance.  

Three items (management satisfaction, owner 

satisfaction  

and sales) were dropped from the analysis due 

to low factor loading and cross loading  

problems.  The Cronbach‟s Alpha values for 

security, business benefits and reputation are 

0.793, 0.724 and 0.676, respectively. 

Adoption of MEMA 

The results in table 9 show that the MEMA 

adoption level is low (mean score 2.329).  It 

seems that the role of accounting is not  

perceived as important in supporting the 

environmental management systems of the 

companies, particularly in ensuring 

environmental related efficiency (Wilmshurst 

& Frost 2001).   

 

Table 7 PCA on Environmental Performance 

 

 

 

QUESTIONNAIRE SURVEY I  (MEMA) - 

ENVIRONMENTAL PERFORMANCE 

QUESTIONNAIRE SURVEY II (PEMA) - 

ENVIRONMENTAL PERFORMANCE 

Items and description 1 

Reduction of 

negative 

environmental 

impacts 

2 

Reduction 

in use of 

non-

renewable 

resources 

Items and description 1 

Reduction of 

negative 

environmental 

impacts 

2 

Reduction 

in use of 

non-

renewable 

resources 

Reduction of soil 

contamination 

0.892  Reduction in wastewater 

emissions 

0.849  

Reduction in wastewater 

emissions 

0.886  Reduction in emissions to 

air 

0.827  

Reduction in emissions to 

air 

0.884  Reduction of smell/odour 

emissions 

0.818  

Reduction of smell/odour 

emissions 

0.861  Reduction of noise 0.800  

Reduction of solid waste 0.781  Reduction of soil 

contamination 

0.794  

Reduction of landscape 

damage 

0.780  Reduction in the risk of 

severe accidents 

0.760  

Reduction of noise 0.755  Reduction of landscape 

damage 

0.729  

Reduction in use of toxic 

inputs 

0.665  Reduction in use of toxic 

inputs 

0.613  

Reduction in use of non-

renewable resources 

 0.871 Reduction of solid waste 0.560  

Reduction in use of  

energy 

 0.841 Reduction in use of  

energy 

 0.877 

Reduction in use of  

water 

 0.713 Reduction in use of  

water 

 0.855 

   Reduction in use of  

non-renewable resources 

 0.746 
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Nevertheless, the accountants do feel that 

their companies are performing moderately in 

terms of environmental performance 

(reduction of negative environmental impact – 

mean score 3.433; and reduction in usage of 

natural resources – mean score 3.225). The 

accountants also believe that their companies 

are performing well in terms of economic 

performance (internal stakeholders‟ 

satisfaction – moderate mean score 3.432; 

business benefits – high mean score 3.776; 

and future benefits – high mean score 3.574). 

Pearson correlation analysis was used to 

assess the relationships among critical 

variables.  The correlation results (see Table 

11) show that there is a significant positive 

relationship between MEMA adoption and 

environmental performance (reduction of 

negative environmental impact, reduction in 

usage of natural resources).  The relationship 

between MEMA adoption and economic 

performance (business benefits, future 

benefits) are also significant and positive.   

Adoption of PEMA 

The mean score for PEMA (i.e. 3.056 see 

Table 10) suggests that the respondents 

believe their PEMA adoption level is 

moderate.  Thus, there appears to be a 

moderate involvement of environmental 

managers in supporting the management 

accounting systems of the organization.  As 

indicated by their mean scores, the 

respondents feel that they are doing well in 

reducing their negative environmental impact 

(mean score high at 3.610) and usage of 

natural resources (mean score moderate at 

3.314).   

 

Table 8 PCA on Economic Performance 

 
QUESTIONNAIRE SURVEY I  (MEMA) - 

ECONOMIC PERFORMANCE 

QUESTIONNAIRE SURVEY II (PEMA) - 

ECONOMIC PERFORMANCE 

 

Items and 

description 

 

1 

Internal 

stakeholders

’ satisfaction 

2 

Business 

benefits 

3 

Future  

benefits 

 

Items and 

description 

 

1 

Security 

2 

Business  

benefits 

3 

Reputatio

n 

Owner/ 

shareholder  

satisfaction 

0.805   Improved  

insurance  

conditions 

0.772   

Recruitment &  

staff retention 

0.761   Better access to  

bank loans 

0.698   

Management  

satisfaction 

0.739   Productivity 0.681   

Worker  

satisfaction 

0.736   Recruitment &  

staff retention 

0.679   

Product image  0.834  Worker  

satisfaction 

0.605   

Corporate 

image 

 0.832  Long-term 

profit 

 0.819  

Competitive  

advantage 

 0.681  Market share  0.682  

Sales   0.565  Competitive  

advantage 

 0.628  

Long-term  

profit 

  0.834 New market  

opportunities 

 0.606  

New market  

opportunities 

  0.751 Short-term 

profit 

 0.568  

    Corporate 

image 

  0.818 

    Product image   0.756 

    Cost savings   0.603 
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Similarly, the respondents also perceive that 

their recent performance is good in terms of 

security (mean score high at 3.531), business 

benefits (mean score high at 3.564) and 

reputation (mean score high at 3.792).  

Next, the correlation analysis (see Table 12) 

shows that there is a significant positive 

relationship between PEMA adoption and 

environmental performance (reduction of 

negative environmental impact, and reduction 

in usage of natural resources).  The 

relationship between PEMA adoption and 

economic performance (security, business 

benefits, reputation) is also significant and 

positive.  Therefore, if the level of EMA 

(MEMA and PEMA) adoption increases, 

based on the sample of companies examined, 

environmental performance also increases.  

Similarly, if the level of EMA (MEMA and 

PEMA) adoption increases, environmental 

performance also increases.  The correlation 

results support hypotheses 1 and 2. 

 

Table 9 Descriptive statistics- questionnaire survey set I 

 
Variables 

 

Actual 

Range 

Mean Med S.D. 

 Min Max    

MEMA 1.00 5.00 2.329 2.308 1.014 

 

Environmental Performance: 

Reduction of negative environmental impact 1.00 5.00 3.433 3.375 0.886 

Reduction in usage of natural resources 1.67 5.00 3.225 3.333 0.769 

Economic performance: 

Internal stakeholders‟satisfaction 2.00 5.00 3.432 3.500 0.624 

Business benefits 2.50 5.00 3.776 3.750 0.605 

Future benefits 2.00 5.00 3.574 3.500 0.706 

Med= Median 

 

 

 

Table 10 Descriptive statistics- questionnaire survey set II 

 
Variables Actual 

Range 

Mean Med S.D. 

 Min Max    

PEMA 1.00 5.00 3.056 3.182 0.969 

 

Environmental Performance: 

Reduction of negative environmental impact 1.22 5.00 3.610 3.722 0.789 

Reduction in usage of natural resources 1.33 5.00 3.314 3.333 0.671 

Economic performance: 

Security 2.00 5.00 3.531 3.600 0.557 

Businessbenefits 2.20 5.00 3.564 3.600 0.525 

Reputation 2.67 5.00 3.792 3.667 0.526 

Med= Median 

 

Conclusion 

This study describes EMA (MEMA and 

PEMA) adoption among manufacturing 

companies in Malaysia.  At present, there is 

still a paucity of EMA research in developing 

countries such as Malaysia.  The results 

suggest that the adoption of EMA is not at an 

encouraging level.  The low adoption of 

MEMA and the moderate adoption level of 

PEMA signal the likelihood that the 

manufacturing companies in Malaysia may 

view EMA as a less significant aspect of their 

internal management system.  Additionally, 

the accountants, when compared with the 

environmental managers, seem to be more 
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reluctant in incorporating EMA as part of the 

organizations‟ management systems.  

 

Nonetheless, the results also show that there 

are significant positive correlations between 

the EMA adoption level and environmental 

performance.  Positive correlations are also 

observed between the EMA adoption level 

and economic performance.  Therefore, it is 

suggested that the adoption of EMA improves 

environmental and economic performance.  

Although the adoption level of both MEMA 

and PEMA is still disheartening, both the 

accountants and environmental managers do 

relate EMA adoption with better 

environmental performance and economic 

performance.  This point reflects the 

awareness of both parties of the potential role 

of EMA in bringing about better performance.   

 

As a newly developed area, empirical 

investigation on EMA is still understandably 

sparse.  The present study offers a more 

comprehensive study of EMA by taking into 

account the two distinct dimensions of EMA, 

which are MEMA and PEMA. Such an 

approach is advantageous as it allows for 

better identification concerning the 

engagement of both the accountants and 

environmental managers in their company‟s 

EMA adoption.   

 

 

Table 11 - Correlation matrix- questionnaire survey set 

 
 MEMA Red in 

neg env 

impact 

Red in 

usage of 

nat res 

Internal 

s/holder 

satisfactn 

Bus 

benefits 

Future 

benefits 

MEMA 1.000      

Reduction of negative environmental impact 0.329** 1.000     

Reduction in usage of natural resources 0.406** 0.539** 1.000    

Internal stakeholders satisfaction 0.158 0.294** 0.446** 1.000   

Business benefits 0.409** 0.408** 0.410** 0.492** 1.000  

Future benefits 0.206* 0.225* 0.221* 0.377** 0.393** 1.000 

**significant at 0.01 level (2-tailed) 

*significant at 0.05 level (2-tailed) 

 

Table 12 - Correlation matrix- questionnaire survey set II 

 
 PEMA Red in 

neg env 

impact 

Red in 

usage of 

nat res 

Security Bus 

benefits 

Reputatn 

PEMA 1.000      

Reduction of negative environmental impact 0.399** 1.000     

Reduction in usage of natural resources 0.232* 0.409** 1.000    

Security 0.352** 0.479** 0.186** 1.000   

Business benefits 0.259** 0.315** 0.320** 0.449** 1.000  

Reputation 0.343* 0.458* 0.369* 0.519** 0.385** 1.000 

**significant at 0.01 level (2-tailed) 

*significant at 0.05 level (2-tailed) 
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Accountants play a major role in the 

development of the company‟s management 

accounting systems while the environmental 

managers carry the responsibility concerning 

the environmental management systems of 

the company.   

Furthermore, the findings provide some 

evidence concerning the impact of EMA in 

enhancing both environmental and economic 

performance.  In other words, EMA 

demonstrates great potential for eco-

efficiency.  As companies worldwide are now 

facing the increasing challenge to align their 

businesses‟ core values and competencies 

with corporate responsibility (Othman 2009, 

p. 23 (cited in Arshad et. al. 2009)), both 

accountants and environmental managers 

may want to move forward by optimizing the 

utilization of EMA. 

 

Future research may consider a case study 

based assessment of EMA adoption.  

Through case studies, the researcher will be 

able to achieve a more in-depth exploration 

by closely examining the link between EMA 

adoption, environmental and economic 

performance. Another research avenue is the 

investigation concerning communication 

between the accountants and environmental 

managers, particularly in relation to the 

MEMA and PEMA information tools.   

 

Finally, the results of this study must be 

interpreted with some caution.  As the 

research variables were measured through the 

perceptions of the respondents, it is likely 

that there will be some leniency error (higher 

mean values in the observed score). This is 

consistent with human nature and that is to 

overemphasize the positive quality or 

performance of the organization that they 

represent.  Objective measures of 

performance such as return on investment 

and return on assets may capture performance 

more accurately (Gul, 1991).  Further, 

because of time and cost constraints, the data 

gathered was collected at a single point of 

time, inheriting the usual limitations of cross- 

sectional data. 
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