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Abstract: The current environmental challenges caused by the dependence on nonrenewable energy, 
increased waste disposal, the toxic emissions created by operational activities, and also the scarce sup-
ply of water are so complex and important that it requires immediate attention. Strict environmental 
legislation, market pressures, and urgent need for sustainability have given businesses no option but 
to ensure that they do all that is possible to ensure that their business operations are sustainable. 
This paper addresses the underlying factors that determine the extent to which organizations adopt sus-
tainable business practices and cleaner production techniques and technologies. It had been concluded 
that ethics is linked to sustainable business practices, because the objectives of both these concepts are 
to think about doing what’s right for others and the world, including the environment. According 
to the organizational corporate compliance regulations, a company’s commitment to ethical business 
and sustainable business practices should be detailed in their policy handbook and communicated to all 
employees within the company (Sustainability Report 2013/2014). 

Keywords: sustainable development, business ethics, eco-efficiency, ISO14001, environmental perfor-
mance, triple bottom line. 

 

1 Introduction 
 
Increased industrialized activities have led to the 
increased demand of scarce natural resources. 
This resulted in the depletion of our natural resources 
and irreversible damage to our environment. Both 
the global environment and the economy are in the 
midst of a period of great crisis. The question that 
many have raised is whether we can save our envi-
ronment without destroying our economy? To some, 
this battle against global warming is seen as a “new 
great depression,” while others perceive it as an op-
portunity to improve the financial performance while 
achieving their ultimate goal of the “triple bottom 
line” (Despeisse, Oales, and Ball, 2013, pp.31-41). 

Waste and emissions is a sign of inefficiency in pro-
duction. Waste is expensive because of the wasted 
material purchase value and not because of disposal 
fees (Jasch, 2009, p.2). Although most companies 
are ISO14001 certified because of the strict envi-
ronmental regulations and market pressures, they are 
still not prepared to change production processes by 
moving toward cleaner production technologies. 
Many have adopted end-of-pipe technology as part 
of their sustainable practices. However end-of-pipe 
technologies only addresses the problems after the 

process, it does not address the cause of the problem. 
This leads to eventual accumulation of waste in land-
fill sites, which only shifts the focus of the real prob-
lem. In order for a company to remain sustainable 
and to achieve eco-efficiency in their production 
processes, there is an urgent need to adopt cleaner 
production techniques and technologies as part of the 
strategy toward sustainable development. As part 
of the requirement of ISO14001, it is critical that 
companies look at ways to achieve sustainable com-
petitive advantage by improving their production 
process by implementing the use of clean technolo-
gies that reduce their raw material input, thereby 
resulting in lower amounts of waste or, at times, 
no waste at all. This will ultimately result in im-
proved environmental performance and increased 
economic performance (Radonjic and Tominc, 2007, 
pp.1482–1493). 

Eco-efficiency results in the company saving on their 
input material as well as having reduced costs 
for disposing of waste to landfill. Hence, there is 
likely to be financial and environmental benefits 
related to clean production technologies. 

The question then raised is that if there are both envi-
ronmental and economic benefits to cleaner technol-
ogies, why are companies reluctant to adopt such 
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technologies as part of their business process-
es/operations? 

The issue is that most companies are seeking to 
achieve short-term profitability instead of trying to 
find ways to ensure their long-term sustainability. 
Investing in environmental technology is costly with 
no real payback. Hence, most financial managers are 
reluctant to take the risk of high investment costs 
with no viable financial return.  

Accountants and financial managers need to be made 
aware of the costs associated with unsustainable 
production processes that increase “environmental 
costs” (Doorasamy, 2014, p.8) 

Managers are more focused on cost-reduction op-
tions using existing technology. Cleaner technologies 
are more efficient, as they prevent emissions 
at source. If a solution is adopted that does not re-
duce environmental impact by 100%, then it is most 
likely to be an end-of-pipe treatment, which does not 
solve the problem at its source but shifts it to another 
environmental media, for example, dust filters that 
reduce emissions to the air by capturing components 
that are washed out by rainwater and when the filters 
are dry, they are disposed of on landfill. These ap-
proaches are costly and inefficient (Jasch, 2009, p.2). 
However, relatively newer technologies are unlikely 
to be replaced by cleaner technologies even if they 
can result in improved environmental and economic 
performance.  

Therefore, when benchmarking environmental costs, 
life cycle of existing technology must be considered. 
In the short term, good housekeeping measures 
or minor improvements are preferred as part 
of cleaner production strategy. In the medium term, 
it makes sense that a company may change technolo-
gy and get closer to state of the art of the industry. 
It is only in the long term that companies will con-
sider changing state of the art to get closer to the 
ideal world of zero emissions where all inputs be-
come part of the product. Theoretical standards are 
used to reflect this ideal world with no waste 
(Schaltegger, et al., 2012, pp.144-145). 

Significance of the study 

In many developing countries, an increase in indus-
trial activity, electricity demand, and transportation 
results in emissions and poor air quality has become 

a major issue. Strategies to reduce dependence and 
use of energy from fossil fuels needs to be intro-
duced (Stringer, 2010, pp.34-35). 

Global trends and increased need for greater effi-
ciency in supply chains because of higher energy 
and raw material prices are causing cleaner produc-
tion to grow in relevance and importance. Inefficien-
cy in production processes can affect both their prof-
itability and competiveness. 

It was concluded after a global evaluation of a joint 
cleaner production program by UNIDO (the United 
Nations Industrial Development Organization) and 
UNEP (the United Nations Environment Pro-
gramme) that cleaner production strategy is still very 
appropriate for companies in both developed and 
developing countries. Most companies are using 
inefficient processes and technologies that are obso-
lete, which, therefore, consume more energy and 
resources than if they were using state-of-the-art 
processes. This ultimately results in higher produc-
tion costs which in turn affects their profitability 
and competitiveness.  

A direct consequence of these inefficiencies is rapid 
environmental degeneration, excessive amounts of 
pollution, and waste generation, which in turn is 
hazardous to human health and affects the quality of 
life (Schaltegger, et al., 2010, pp.10-11). A gap in 
knowledge have been identified on how to achieve 
the desired conceptual aims at operational level, even 
though there are numerous well-developed concepts 
for industrial sustainability and its contribution to 
manufacturing sustainability (Despeisse, Oales and 
Ball, 2013, pp.31-41). 

Increased amounts of raw material used results 
in disposal of more by-products. Even though coun-
tries such as Japan produces half the amount of 
waste as compared to the United States, the amount 
of waste to landfill is increasing steadily. Industry 
and commerce are seen as the major contributors to 
the waste steam. One of the key strategies to be im-
plemented along the “waste cycle” to reduce both the 
cost and environmental impact is to “reduce, reuse, 

and recycle”  in the exact order of preference. 

Reduce and reuse has the greatest impact because not 
buying or buying less means less cost of raw materi-
als purchased and processed and thus less by-
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products or waste to dispose of (Stringer, 2010, 
pp.29-31). This change or shift toward cleaner pro-
duction processes may require investment in cleaner 
production technologies. 

 
2 Literature review 

2.1 Business ethics 

Business ethics is based on the values of integrity, 
honesty, fairness, and transparency and provides 
a framework for policies and procedures within 
the organization. The code of business ethics is 
communicated to all employees to highlight the im-
portance of compliance. Ethics motivates people to 
care about the world around them. Hence, its link to 
sustainable business practices is established. Ford’s 
compliance to ethical standards are assessed regular-
ly through legal audits that look the compliance 
to sustainable business practices (Sustainability Re-
port 2013/2014). Corporate governance is the key 
to maintaining trust of investors and other stakehold-
ers. The board of directors has emphasized that their 
key element to their commitment to transparency 
is to integrate sustainability reporting into organiza-
tional structures and business processes (Sustainabil-
ity Report 2013/2014). 

2.2 Ethics within the sustainability framework 

Corporate sustainability report on Ford (2014) 
on ethical business practices, reported that latest 
research shows that “companies with strong account-
ability systems – board oversight, clear policies 
on human rights and environmental management, 
active stakeholder engagement and disclosure – 
in many cases also have strong results on greenhouse 
gas emissions, use of renewable energy, strong work 
with suppliers, as well as driving sustainability into 
product and services.” Sustainability provides a basis 
for decision-making such that the benefit of new 
technologies introduced outweighs the risk, benefit-
ing both present and future generations. Ethical ap-
proach in sustainability supports sustainable devel-
opment and provides a clearer understanding as to 
why sustainable development practices is the right 
thing to do. Ethics clarifies the role of values in deci-
sion-making and alternative course of action. 
The role of ethics and values in sustainable devel-
opment needs to be transparent to help individuals 

and organizations choose their future business prac-
tices. Lonmin reported in their sustainability report 
(2012) that “Due to the nature and setting of our 
business, issues of transformation and sustainable 
development receive significant focus.” It should be 
noted that almost all listed companies including 
KONE have included environment and sustainability 
and their commitment to minimizing environmental 
impact of the products and processes as part of their 
“Code of Conduct.” 

2.3 Role and importance of EMA and CP  
in Sustainable Development 

Cleaner production (CP) requires innovation. Ac-
cording to the CP philosophy that focuses on re-
sources and resource flows, any reduction in material 
and energy used will result in fewer emissions. With-
in the context of CP, resource efficiency is eco-
efficiency, which is an instrument for sustainability 
analysis concentrating on the relationship between 
economic performance and resource use perfor-
mance, an indication of how much environmental 
quality would offer in exchange in economic wel-
fare. Relations between economy and environment 
are not self-evident at both micro and macro level 
(Thant and Charmondusit, 2010, p.427). Environ-
mental management accounting (EMA) have devel-
oped to provide past-oriented information based 
on continuous recording system that provides infor-
mation required for investment appraisal and finan-
cial planning. EMA has been challenged to focus 
on the broader concepts of CP and to provide ade-
quate support information for CP decision-making 
in organizations (Schaltegger, et al., 2012, pp.11-15). 

Audits into cleaner production assessments of pro-
duction centers found that there are large savings 
potential and opportunities to be enjoyed but compa-
nies are not aware of it because there is no monitor-
ing and data collection in place. As the old saying 
goes, “what you do not measure you cannot man-
age.” 

The environmental and sustainability accounting tool 
(EMA) gives companies the opportunity to collect, 
evaluate, and interpret the information needed 
to estimate their potential for cleaner production 
saving and to make decisions to choose the right CP 
options (Schaltegger, et al., 2010, pp.11–15). 
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Companies implementing EMA systems needed 
to know exactly what they had to gain by using 
it and its role in CP. The concept of EMA was de-
veloped to show accountants how much they can 
save on environmental costs with particular emphasis 
on nonproduct output costs. This was facilitated 
by making use of material flow analysis, a tool 
of EMA. By identifying, assessing, and allocating 
environmental and material flow costs, EMA allows 
managements to identify opportunities for cost sav-
ing (Jasch, 2009, p.2). This process can assist 
in identifying inefficiencies in a production process 
and benchmark environmental costs to yield superior 
environmental and economic performance. Private 
environmental costs lead to higher prices and re-
duced competitiveness; therefore, there is clearly 
a trade-off between the firm’s environmental costs 
and economic performance (Pons, Bikflavi, Llach, 
and Palcic, 2013, p.134). Empirical evidence 
on EMA and CP processes globally and in South 
Africa 

A growing demand for raw materials by paper indus-
tries as a result of worldwide increase in the produc-
tion and consumption of paper and paperboard. It is 
expected that paper consumption will increase 
to more than 490 million tons per year by 2020 
(Mousavi, et al., 2013, pp.420-424). This has placed 
tremendous pressure on our environment and the 
demand of raw materials. Environmental degenera-
tion and an increase in water and air pollution as well 
as global warming and ozone depletion are a direct 
result of increased industrial production and con-
sumption of our natural resources (Aziz and Layeghi, 
2008, p.1). This has led to the introduction of sus-
tainable development in business practices. Increas-
ing energy prices and a greater demand for reduced 
carbon dioxide emissions have become a major chal-
lenge for the paper and pulp industry (Persson 
and Berntsson, 2010, pp.935-943). 

In order to achieve sustainable competitive ad-
vantage, businesses need to adopt cleaner production 
processes. According to the UNEP, CP is defined 
as “the continuous application of an integrated pre-
ventative environmental strategy to processes, prod-
ucts and services to increase overall efficiency 
and reduce the risk to humans and the environment” 
(Fore and Mbohwu, 2010, pp.314-333). 

Although a growing number of organizations in both 
manufacturing and service sectors demonstrated 
the potential to successfully reduce the operating 
costs as well as environmental impacts at the same 
time, the implementation of CP has been slow 
and lagging. Pilot studies by CP experts remain 
merely as niche examples and decision-makers 
in companies have failed to adopt this as a corporate 
strategy. It has been identified that there is clearly 
a shortcoming in the discrimination of information 
about the economic and environmental potential 
of CP (Schaltegger, 2010, pp.5-11). 

A study conducted by Mendes (2012, p.1) showed 
that financial benefits by generating new reviews 
from the sale by products previously considered 
waste by adopting environmental management as 
a proposed model for clean technologies and eco-
efficiency in a dairy industry. 

Investigation/analysis/assessment is performed 
to understand the impact of ISO 14001 certification 
on environmental performance and the initiatives 
for the adoption of new and cleaner technologies 
within certified firms. This research was performed 
within Slovene metal and chemical manufacturing 
companies. It was found that 1S0 14001 created 
better conditions for the technology improvements 
in companies that were committed to the Integrated 
Pollution Prevention and Control (IPPC) directive. 
Companies in chemical and related industries adopt-
ed modified technologies to reduce their environ-
mental impacts, while companies in metal industries 
used a combination of existing and new technologies 
after the 1SO 14001 certification. It had been con-
cluded that better environmental performance is as-
sociated with greater productivity in firms that are 
ISO 14001 certified. (Radonjic` and Tominc, 2007, 
pp.1482-1493). 

The United Nations development program as part 
of  the Department of Sustainable Development re-
ports EMA as an important management tool that is 
of benefit to both industry and government. UNEP 
have embarked on several activities to educate 
and encourage companies of the benefits of using 
EMA. Some of which was the following: being part 
of the expert working group on EMA which intro-
duced the international guidance and also developing 
training course in EMA. 
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Following these international developments, South 
African companies have considered environmental 
issues in their decision-making processes regarding 
products and processes. It has been suggested that 
EMA is a valuable tool for businesses to adopt while 
responding to environmental challenge and still fo-
cusing on the triple bottom line (Ambe, 2007, p.7). 
At the time of the study, there was an apparent lack 
of awareness and understanding of the significance 
of the environmental costs and its impact on the 
overall performance of the organization. What had 
been brought to the fore front was the potential sav-
ings to South African companies by implementing 
good environmental management by using EMA 
to accurately trace and identify environmental costs 
(Ambe, 2007, p.11-12). One of the reasons for com-
panies questioning the necessity of implementing an 
EMA system, identified by Van (2012, p.3), was that 
results of an EMA system were only verifiable in the 
long run and not just environmental costs but also 
environmental benefits are important, as only in-
vestments with justifiable economical results would 
be initiated because of the competitive business envi-
ronment. 

A study conducted by Jonall (2008, p.2) by review-
ing articles in academic journals revealed that corpo-
rate environmental costs to be much higher than 
the environmental costs disclosed by companies 
in their annual reports. There is greater potential for 
costs saving through strategy reconsiderations. EMA 
method identified material purchase value of non-
product output costs to be the largest cost category. 
It was concluded that EMA can support decision-
making in company toward improved environmental 
performance through structured costs assessments, 
more effective product mixes, strategies, and invest-
ments. 

Schatlegger, et al.’s (2010, p.11-17) investigation 
into CPs has suggested that because CP requires 
innovations, there is a need for requirements of EMA 
to more detail from a given, standardized set of pro-
cedures to tools that are more flexible, indicator-
based approaches. CP sets a challenge for research 
in EMA to provide frameworks that needs to be 
couched in terms of their theoretical foundations that 
focus on drivers of change as well as incentives 
and barriers to change in the technological, organiza-

tion, and accounting innovations context and their 
development. A test project undertaken by Schalteg-
ger, et al. (2010, p.17-19) in four companies to as-
sess their sustainable performance after a combine 
application of EMA, cleaner production assessment 
(CPA), and environmental management systems 
(EMS) generated positive outcomes. 

It was found that EMA has made positive contribu-
tion to the enhancement of CPA/EMS projects 
by increasing awareness of the economic implica-
tions of the environmental impact of nonproduct 
output and costs and provided a systematic method 
of controlling these costs in the short, medium, 
and long term. EMA also helped to quantify mone-
tary benefits of adopting alternator CP options. 
Two of the companies extended their scope of EMA 
to analyze other technological processes and in the 
process made important decisions regarding phasing 
out products and making new investments on the 
basis of the results of the EMA test project. 

Research studies were conducted on clean technolo-
gies and environmental management on a small dairy 
industry in Brazil. This case study revealed that 
the proposed model of environmental management 
for clean technologies and eco-efficient generated 
positive results such as generation of additional rev-
enue from the sale of by-products that were previ-
ously considered waste (Mendes, 2012, p.100-106). 
Beneficial use of paper mill by products without 
significant risks to the environment or human health 
has been identified during studies conducted by the 
National Council for Air and Stream Improvement, 
government agencies, universities, and individual 
paper companies. Coal ash, a by-product from paper 
mill boilers, can be used as a concrete additive. 
Some ashes are even used in soil stabilization 
or earthen construction application (Promoting Sus-
tainable Use of Industrial Material 2013). 

Analysis into steam generation system found that 
in addition to the technical standards of the system 
and standards of care, cleaner technologies shared 
other possible earning/gains: human gains less risk 
or danger of accident, environmental gains; less pol-
lution and reduced waste generated at the end of the 
production process and financial gains; less spent 
on maintenance; and more efficient use of raw mate-
rials. It was concluded that there were positive re-
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sults in all departments in the environmental man-
agement system where the clean technology had 
been deployed. This confirms that actions generated 
in clean technology should no longer be seen only as 
costs, as they represent a number of benefits to in-
dustries assisted them in their endeavors in sustaina-
ble development and achieving their goals of the 
“triple bottom line” (Mendes, 2012, p.100-106). 

2.4 Research methodology 

This study involved both qualitative and qualitative 
research methods. Application of theories, concepts, 
and knowledge in the field of study and primary data 
from the survey questionnaire was also statistically 
analyzed and integrated to arrive at conclusions and 
recommendations. 

The sample population involved only top- and mid-
dle-level management of the organizations used 
in the study, because the information needed were 
strategic and tactical in nature. A total of 50 ques-
tionnaires were distributed and 45 questionnaires 
were returned. Response rate of 90% is sufficient 
to ensure that the study was reliable. The data col-
lected from the responses were analyzed with SPSS 
version 22.0. The data that were collected from the 
questionnaire were presented using descriptive statis-
tics in the form of graphs, cross tabulations, and 
other figures. Inferential techniques used to analyze 
the quantitative data included the use of correlations 

and chi-square test values, which were interpreted 
using the p-values (Doorasamy, 2014, p.156). 

The overall reliability score of each section exceeds 
the recommended value of 0.70. This indicates 
a high (overall) degree of acceptable, consistent scor-
ing for the research. 

 
3 Anaysis of data and findings 

3.1 Corporate environmental strategy  
of the organization 

This section deals with management’s perception 
of the extent to which environmental issues are inte-
grated into the organization’s corporate strategies. 

The uncertainty to this question is evidenced by the 
large number of respondents indicating a neutral 
view on the last two statements, with 31.43% 
for statement three and 45.71% for statement four. 
According to Schaltegger, et al. (2010, p.24-25) 
management commitment has a substantial influ-
ence  ment’s awareness of the responsibility to the 
environment during strategic decision-making 
is important to reflect this commitment inside 
and outside the organization (Fig. 1).  

Lack of clear environmental goals is one of the ob-
stacles to environmental performance measurement 
(Mohr-Swart, 2008, p.174). 

 

Table 1. Test Statistics 

 

Integrated environmen-
tal issues are incorpo-
rated into the compa-

ny’s strategic planning 
process 

Reducing the environmental 
impact of products and pro-
cesses forms part of the total 
quality management (TQM) 

policy 

Environmental ob-
jectives are linked 

with the company’s 
corporate goals 

During the development 
of new products, envi-
ronmental issues are al-

ways considered 

Chi-square 13.943a 18.057a .743a 13.114b 

df 2 2 2 3 

Asymp. 
Sig.1 

.001 .000 .690 .004 

1  Asymp. Sig. is an abbreviation for asymptotic significance, which means that he significance is ridiculoiusly close to 0 
because you're way out in the tail of the test! 

 a  0 cells (0.0%) have expected frequencies less than 5. The minimum expected cell frequency is 11.7. 
 b  0 cells (0.0%) have expected frequencies less than 5. The minimum expected cell frequency is 8.8. 
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To determine whether the differences were signifi-
cant, chi-square tests were done by variable (state-
ment). The null hypothesis tested the claim that there 
were no differences in the scoring options per state-
ment. The results are shown in Table 1. 

As all but one of the significance values (p-values) 
are less than 0.05 (the level of significance), it im-
plies that the distributions were not even. That is, 
the differences between the levels of agreement were 
significant. Similar scoring patterns were observed 
for statement three (p = 0.690). 

 

 

Figure 1. Corporate environmental strategy 
 

The average level of importance for this section was 
75.71%. The first two statements average 91.43% 
with the last statement lowering the overall average, 
with only half of the respondents agreeing (51.43%). 
Even though the level of agreement is reasonably 
high, the statements relating to environmental issues 
are always considered during new product develop-

ment and objectives being linked with the company’s 
corporate goals, scores lower than the rest. 

Differences in the level of agreement clearly indicate 
that managers have limited knowledge on the organ-
ization’s corporate environmental strategy, especial-
ly in areas concerning environmental objectives and 
new product development (Doorasamy, 2014, 
p.158).
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3.2 Reasons for the promotion  
of clean production by industries 

This section investigates the manager’s perception of 
factors that promote the adoption of CP in industries. 

Table 2 is the average rank score of the factors, 
ranked from the highest to the lowest levels of im-
portance. 

 

 

Table 2. Promotion of cleaner production 

 Mean 

The fear for business sustainability in the future and its uncertainties 4.54 

The market pressures for cleaner products and processes 3.97 

Strict legislation and environmental crime law 3.80 

The greater business managers’ awareness and commitments to the environmental aspects 2.94 

Many emotional aspects connected with environment and the company’s productive activity 2.43 

 

The most important factor is identified as being un-
certainty regarding business sustainability. 

The results indicate that external factors have a more 
significant impact on whether or not an organization 
will adopt cleaner production than internal factors. 
The first three factors are external while the last two 
factors, rated as less important, are internal factors 
(Doorasamy, 2014, p.160). 

The contingency theory could be used to explain 
why managers have identified uncertainty regarding 
business sustainability as the most important factor. 
It can be inferred from Qian, Burritt and Manroe 
(2011, pp.93-128) that there is no single best ap-
proach to sustainability because the external business 
environment is characterized by uncertainty.  

They concur that the optimal course of action will 
depend on factors such as company’s environment, 
technology, and culture. According to the Institute 
of Environmental Engineering and the UNEP, inter-
nal barriers to CP implementation within a company 
are low commitment from management, lack of envi-
ronmental awareness, poor communication links, 
and financial obstacles. Therefore, the last two con-
structs have been rated as less important. 

Fore and Mbohwa (2010, pp.314-333) identified 
barriers to cleaner technology adoption as less strin-
gent government regulations and policies, resource 
unavailability, and lack of financial initiative. 

This supports the respondents’ view to a certain ex-
tent that external factors, such as market pressures, 

strict legislation and, most importantly, uncertainty 
of the businesses future sustainability, are the driving 
forces of CP implementation. 

3.3 Perspectives of environmental management 
accounting 

This section is concerned with manager’s perception 
of EMA practices within the organization (Fig. 2). 

This finding suggests that most of the environmental 
management accounting practices are not being im-
plemented within the organization except for envi-
ronmental impact audits. As the organization is ISO 
14001 accredited, environmental impact audits are 
mandatory. 

The company uses a traditional cost accounting sys-
tem that is inadequate in incorporating environmen-
tal information into general management accounting 
information. Findings in question two above related 
to environmental activities also suggest that EMA 
system is not being implemented by the company.  

According to Benette, Schaltegger, and Zvezdov 
(2013), EMA is a tool that tracks and traces envi-
ronment-related costs that are generally hidden under 
overheads to assist managers in decision-making. 
Recent developments in EMA emphasize the greater 
need for accounting information when making deci-
sions regarding environmental projects (Qian 
and Burritt, 2008, p.244). 
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Figure 2. Perspectives of Environmental Management Accounting 
 

Previous research by Jasch and Schnitzer (2002, p.6) 
showed a lack of communication between the envi-
ronmental manager and cost accountant in compa-
nies. The environmental manager has limited access 
to actual cost accounting documents, and although 
the cost controller has most of the information, they 
lack the ability to separate the environmental part 
without proper guidance. EMA is a combined ap-
proach to bridge this communication gap and pro-
vide for the transition of data from cost accounting 
and financial accounting to reduce the environmental 
impact by increasing material efficiency. 

Hence, it was implied that in order to enable the 
sharing of environmental information needed 
to stimulate management accounting practices, for-

mal and informal interactions between different 
functions are required. 

Environmental reporting and environmental audit are 
based on the “stakeholder theory” that implies that 
a company needs to conduct their business opera-
tions in a way that is socially acceptable by the 
community. It can be inferred from Godschalk 
(2008, p.250) that some firms place greater emphasis 
on stakeholders, as they believe that this is critical 
to the firms’ success and to ensure future sustainabil-
ity. This could explain the reason for the high level 
of agreement for statement four. 

Table 3 indicates the chi-square results for differ-
ences in the scoring patterns. 
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consideration any environmental issues when dealing with

viability of projects, course of actions

  Availability of formal accounting procedures when dealing
with specific environmental issues
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management accounting information system
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17,14

17,14
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Table 3. Test Statistics 

 
Inclusion 

of environmental 
information 

in the present 
management 
accounting  
information  

system 

Availability of formal 
accounting procedures 

when dealing with  
specific environmental 

issues 

Implementing cost-
benefit analysis that 

also takes into  
consideration any 

environmental  
issues when dealing 

with viability  
of projects, course of 

actions 

Undertaking  
environmental  
impact audits  
culminating  
company’s  
activities 

Reporting  
environmental 

information  
to external stake-

holders 

Chi-
Square 

9.914a 32.543a 10.600a 9.314b 29.114a 

df 3 3 3 2 3 

Asymp. 
sig. 

0.019 0.000 0.014 0.009 0.000 

a   0 cells (0.0%) have expected frequencies less than 5. The minimum expected cell frequency is 8.8 

b   0 cells (0.0%) have expected frequencies less than 5. The minimum expected cell frequency is 11.7 (Doorasamy, 
2014:162) 

 

As all of the values are less than the levels of signifi-
cance (p < 0.05), it implies that the differences ob-
served in the scoring per option per statement was 
significant.  

The average level of agreement is 44.00%. 

The level of agreement is fairly consistent except 
for statement four, which relates to the undertaking 
environmental impact audits culminating company’s 
activities (74.29%). 

Two of the statements show high levels of neutrality, 
while the remaining statements indicate higher levels 
of disagreement. 

This finding suggests that most of the environmental 
management accounting practices are not being im-
plemented within the organization except for envi-
ronmental impact audits. As the organization is ISO 
14001 accredited, environmental impact audits are 
mandatory. The company uses a traditional cost ac-
counting system that is inadequate in incorporating 
environmental information into general management 
accounting information. 

3.4 Barriers to adoption of cleaner technologies 

This section deals with factors that are considered 
barriers to the adoption of cleaner technologies (Ta-
ble 4, Fig. 3).  

The average level of agreement is 54.57%. 

Some statements show high levels of agreement 
and others do not, for example higher initial capital 
cost and difficulty to access information on CT 
scores has higher levels of agreement as compared 
to “higher priorities to production equipment” 
and “the absence of incentives on economic poli-
cies,” which has extremely low levels of agreement. 

Higher initial capital cost had the highest level 
of agreement of 85.72%, followed by relaxed regula-
tion and law enforcement and poor financial perfor-
mance of cleaner technologies with agreement levels 
of 80% and 74.28%, respectively. Interestingly, lim-
ited in-plant expertise and additional infrastructure 
requirements had the same level of agreement 
of 68.57%. 

Similarly, the absence of incentives on economic 
policies and higher priorities to production expansion 
had the same level of agreement of 25.72%. Re-
sponse relating to the last two statements: concern 
about competitiveness and management resistance 
to change revealed higher levels of disagreement 
of 54.28% and 60%, respectively (Doorasamy, 2014, 
p.163). 
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Table 4. Barriers to cleaner technology 

Question 7 
Totally 
disagree 

Disagree Neutral Agree 
Totally 
agree 

Relaxed regulation and law enforcement 0.00 2.86 17.14 68.57 11.43 

Absence of incentives on economic policies 0.00 14.29 60.00 14.29 11.43 

Higher initial capital cost 0.00 2.86 11.43 34.29 51.43 

Poor financial performance of cleaner technologies 0.00 2.86 22.86 65.71 8.57 

Limited in-plant expertise 0.00 2.86 28.57 60.00 8.57 

Difficulty to access information on CT 0.00 2.86 25.71 71.43 0.00 

Additional infrastructure requirements 0.00 8.57 22.86 60.00 8.57 

Higher priorities to production expansion 11.43 42.86 20.00 14.29 11.43 

Concern about competitiveness 8.57 45.71 22.86 20.00 2.86 

Management resistance to change 11.43 48.57 17.14 17.14 5.71 
 

 

Figure 3. Barriers to CP implementation 
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Research studies had identified insufficient invest-
ment capital, lack of domestic suppliers, and unsatis-
factory government policies as key barriers to the 
adoption of cleaner technologies (Nguyen, Ha-
Duong, Tran, Shrestha and Nadaud, 2010, p.1). 

They also claimed that technological barriers such as 
the lack of infrastructure and poor technical 
knowledge and capabilities affected cleaner technol-
ogy adoption in developing countries. Fore and 
Mbohwa (2010, pp.314-333) identified lack of finan-
cial initiative as barriers to cleaner technology adop-
tion in Sri Lanka; resource unavailability and less 
stringent government regulations and policies as 
being some of the major issues. 

3.5 Correlations 

Bivariate correlation was also performed on the (or-
dinal) data. The results indicate the following pat-
terns. 

Positive values indicate a directly proportional rela-
tionship between the variables, and a negative value 
indicates an inverse relationship (Doorasamy, 2014, 
pp.182). 

For example, the correlation value for Business fac-
tors between “Integrated environmental issues are 
incorporated into the company’s strategic planning 
process” and “Environmental objectives are linked 
with the company’s corporate goals” is 0.721. 

This is a directly related proportionality. Respond-
ents agree that the more integrated environmental 
issues are incorporated into the company’s strategic 
planning processes, the more likely the environmen-
tal objectives are linked with the company’s corpo-
rate goals, and vice versa. 

Respondents also agree that allocation of environ-
ment-related costs to production processes and clas-
sification of environment-related cost results in im-
provements to environment-related cost management 
(correlation of 0.880 and 0.978, respectively). 

Further analysis shows that assessments of environ-
mental impact issues during capital investment deci-
sions demonstrate greater commitment and aware-
ness of environmental issues by the business manag-
ers (positive correlation of 0.748). 

In addition, findings reveal that old technologies 
used in production indicate management’s resistance 
to change (positive correlation 0.701). 

Negative values as identified in the correlation re-
sults imply an inverse relationship. That is, the vari-
ables have an opposite effect on each other. Analysis 
on negative coefficients for certain variables was 
interpreted as follows. 

The coefficient between “The fear for business sus-
tainability in the future and its uncertainties” and 
“Classification of environment-related costs” is 
−0.664. 

This finding indicates that the greater the environ-
mental business costs, the less sustainable the busi-
nesses may become, and vice versa. 

Interestingly, a negative correlation exists between 
inclusion of environmental information in the present 
management accounting information system and 
input and raw material waste. This means that input 
and raw material waste decreases when environmen-
tal issues are incorporated into the company’s man-
agement accounting system (−0.656). This trend 
indicates an inverse relation between environmental 
management activities practiced and input and raw 
material waste generated. Hence, by incorporating 
environmental management activities into daily 
business operations, input and raw material waste 
generated can be reduced and manufacturing can be 
improved. 

 
4 Recommendations 
 
This implies that environmental issues need to be 
incorporated into the long-term goals of the organi-
zation, which requires a strategic work plan to be 
implemented and budgeted for. 

There is a need to increase pressure on business 
managers to include environmental objectives in the 
operational planning, which seems to be currently 
lacking in the company. Operational activities need 
to be aligned to strategic objectives. 

The effectiveness of the company’s current system 
from an environmental point of view is questionable 
because it is difficult to assess the extent to which 
environmental objectives are fulfilled. 
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Environmental objectives in terms of targets 
and improvement measures are not clearly connected 
to the strategic objectives and absent from general 
management system. 

Research suggests that even though a company may 
have well-formulated objectives and suitable indica-
tors measuring progress toward achieving objectives, 
actual improvements are unlikely to be achieved 
unless employees are committed and motivated 
to work toward improving environmental perfor-
mance (Lundberg, 2009). Hence, the link between 
ethics and sustainable business practices needs to be 
reinforced among employees and management. 

Managers in the company are unaware of the com-
pany’s progress and performance to environmental 
objectives because of the lack of feedback and un-
clear structures. 

It is, therefore, suggested that EMA can be used as 
a tool to assess and value this “environmental costs” 
to the company so that they can realize what amount 
they would be saving in the long run by adopting 
cleaner production techniques and technology. 
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