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Abstract

By focusing on environmental management accounting in SMEs, the study helps SME 
managers to effectively understand and find better ways of improving environmental 
management. The paper investigates environmental management accounting appli-
cations in manufacturing small and medium enterprises in Gauteng province. Small 
and medium enterprises were chosen based on their exclusion from the mainstream 
research on environmental management accounting (EMA). To achieve the main aim 
of the study, 24 in-depth interviews were undertaken among SMEs’ managers, accoun-
tants, chief executive officers, and owners. The study found that physical EMA is more 
common in SMEs than monetary EMA. 77% of SMEs’ respondents confirm using 
physical environmental information in their operations. Therefore, SMEs prefer EMA 
practices with little cost or no cost attached and practices that can effectively generate 
returns in the short term. In addition, the avoidance of monetary EMA is anchored on 
the premise of avoiding costly projects with no immediate material financial returns. 
Therefore, EMA is critical for SMEs to achieve sustainability.
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INTRODUCTION

The world is increasingly worried about environmental issues. This 
concern creates new problems and compels organizations, including 
small and medium enterprises (SMEs), to put much attention to en-
vironmental matters. Comparing with large companies, SMEs do not 
effectively manage the environment. Additionally, the role that SMEs 
perform in stabilizing the environment is still unclear. Extant liter-
ature reflects that sustainability in SMEs can be attained through a 
trade-off between economic, environmental, and social elements of 
the business operations (Al-Refaie & Momani, 2018; Rita et al., 2018; 
Laurinkevičiūtė & Stasiškienė, 2010). This relationship can be partly 
achieved through the application of environmental management ac-
counting (EMA). EMA has been defined as a tool that helps compa-
nies to manage environmental performance and report environmen-
tal information (Herzig et al., 2012).

However, prior studies have been having limitations of failing to em-
pirically validate environmental management practices currently ap-
plied by SMEs from an emerging market perspective such as South 
Africa (Setiawan & Izzaty, 2021). Literature shows that little is known 
about the EMA application in SMEs as more focus is on larger com-
panies. The environmental management practices used by SMEs have 
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been largely established through theoretical analysis (Famiola & Wulansari, 2020; Fonseca et al., 2020). 
This leaves SME managers without adequate and proper empirical justification on how to improve and 
address their environmental concerns. This is important because addressing environmental issues leads 
to improved financial performance (Campos, 2012; Famiola & Wulansari, 2020). Therefore, in a way, 
understanding environmental management practices applicable to their SMEs is likely to improve the 
financial performance of SMEs – a key challenge to the existence of SMEs.

Despite a possible financial performance improvement, studies on EMA application among SMEs have 
received little attention from researchers (Jamil et al., 2015; Fuzi et al., 2020). This leaves a gap in studies 
on EMA applications by SMEs (Johnstone, 2020). That is to say, there is a lack of empirical studies on 
EMA application in SMEs. It is unclear how SMEs are using EMA practices. Hence, Mohamed (2018) 
contends that there is a need for solid empirical evidence on EMA practices in developing countries. In 
following unheeded calls by Johnstone (2020), and Famiola and Wulansari (2020), it is believed that 
there is value in the study by focusing on EMA application in SMEs.

1. LITERATURE REVIEW

Literature has placed environmental management 
accounting as one of the new and attractive solu-
tions to address environmental issues within cor-
porate organizations. This is because EMA has 
been developed to address weaknesses of the tra-
ditional management accounting system in ad-
ministering environmental activities (Gale, 2006; 
Ferdous et al., 2019; Burrit et al., 2016; Gunarathne 
& Lee, 2015). Numerous environmental costs are 
hidden and allocated as overhead costs under the 
traditional management accounting system (IFAC, 
2005; Huseno, 2018). IFAC (2005) views EMA as 
not a different accounting system but instead helps 
to bring about environmental information for sus-
tainability purposes (Jamil et al., 2015; Gibassier & 
Alcouffe, 2018). Hence, the development of EMA 
has attracted a lot of scholarly attention. EMA is 
defined as the “identification, collection, analysis 
and use of a broad scope of information for inter-
nal decision-making” (Schaltegger & Burrit, 2000). 
Despite its conceptualization over two decades ago, 
EMA has no standard and universal definition yet 
(Gunarathne & Lee, 2015). However, EMA applica-
tion remains unknown in SMEs (Mohamed, 2018). 

Understanding the barriers of applying EMA in 
350 manufacturing SMEs in Malaysia through a 
postal survey to managers, Jamil et al. (2015) iden-
tified that institutional pressure is vital in SMEs 
applying EMA tools. SMEs were observed to have 
a budget allocation and most apply physical than 
monetary EMA practices to mitigate environmen-
tal challenges. Jamil et al. (2015) argued that this 

suggests that managers in manufacturing SMEs 
are not motivated enough to adopt EMA practices 
regardless of undertaking environmental budgets. 
This supports Jalaludin et al. (2011) observation 
that companies in Malaysia seem to ignore EMA 
as a less important component of their internal 
system. 

In addition, Mohamed (2018) found that physical 
EMA was more common in Malaysian SMEs in 
comparison to monetary EMA. In designing the 
questionnaires, the study adopted EMA items ex-
tracted from Schaltegger et al. (2012). The SMEs 
were mostly using life cycle inventories followed 
by environmental long-term financial planning. 
Applying regression analysis, Mohamed (2018) re-
port that both physical and monetary EMA had 
a positive relationship with financial performance. 
This study is in contrast to Campos (2012) who re-
vealed that SMEs in Brazil were using more mon-
etary than physical EMA.

Zaradat et al. (2021), using questionnaires on 291 
SMEs and interviews on 6 SME managers, exam-
ined environmental management practices used 
in SMEs in Jordan. It was found that EMA prac-
tices were low within the sampled SMEs. This was 
explained as emanating from limited financial 
resources, inadequate experience, and high costs 
related to EMA implementation. Despite that, the 
study discloses that the sampled SMEs in Jordan 
are mostly applying environmental cost infor-
mation and environmental planning as practices. 
However, the study is limited to using subjective 
data to conclude. 
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Despite the benefits of EMA, its adoption and 
implementation remain critically low in com-
panies in developing countries (Susanto & 
Meiryani, 2019) like South Africa. In most sce-
narios, managers are unaware of the value add-
ed by enhancing environmental performance 
and lessening environmental effects (IFAC, 
2005; Ferreira et al., 2010; Mohamed, 2018). As a 
result, numerous prospects to decrease environ-
mental costs are lost (Schaltegger, 2018; Burritt, 
2004; Ariffin, 2016). This is a result of low envi-
ronmental awareness, lack of stakeholders’ pres-
sure, and weak environmental laws (Susanto & 
Meiryani, 2019; Chathurangani & Madhusanka, 
2019). These weaknesses are more evidenced 
in SMEs where the migration to management 
accounting has proven to be practically diffi-
cult (Johnson & Schaltegger, 2016; Susanto & 
Meiryani, 2019).

The function and use of EMA in increasing firm 
performance are well documented in the case 
of large corporations in industrialized coun-
tries. This has seen most of the researchers and 
scholars associating EMA and its tools with 
data originating from big companies. EMA in 
SMEs is still less researched (Jamil et al., 2015; 
Susanto & Meiryani, 2019; Sahu et al., 2021) par-
ticularly on the use of management practices as-
sociated with environmental issues (Susanto & 
Meiryani, 2019). This is in direct contrast with 
Gibassier and Alcouffe’s (2018) observation that 

“we will not achieve sustainability without en-
gaging with SMEs.” Available empirical results 
show that EMA is implemented in various ways 
and initiatives depending on the industrial sec-
tor, size, geography, and management commit-
ment. For instance, Deswanto and Siregar (2018) 
found that EMA is implemented through envi-
ronmental audits and cleaner production. 

However, prior studies have failed to empiri-
cally validate and delve into how EMA is being 
implemented in SMEs particularly in emerging 
markets such as South Africa, which has at all 
been discovered through theoretical or concep-
tual analysis. Susanto and Meiryani (2019), ex-
amining the association between antecedents 
of EMA and environmental performance in 
Indonesian SMEs, observe that financial benefit 
expectation is the main internal drive for EMA 

uptake. It was further discovered that the SMEs 
were applying EMA to cover regulatory pres-
sure. However, Johnstone (2020) affirms that 
much remains to be known about EMA in SMEs. 
In general, Bartolomeo et al. (2000), Christ and 
Burritt (2013), and Lee (2011) have submitted 
that the present EMA practices’ implementation 
still needs to be identified. Though, EMA and 
sustainability literature on SMEs is still behind 
compared with large corporations (Gibassier 
& Alcouffe, 2018). The lack of EMA studies on 
SMEs is a problem, as SMEs are not “little big 
business”. This implies that tools designed for 
larger corporations are ordinarily unable to ac-
commodate SMEs to operationalize (Johnstone, 
2020; Mohamed, 2018). Therefore, the main 
goal of the study is to find how South African 
manufacturing SMEs are applying EMA in their 
production processes. 

2. METHODS

2.1. Data collection

This study adopted in-depth interviews focusing 
on 24 SMEs to collect data. Interviews avail the 
chance to collect rich descriptive evidence because 
they afford a good room to raise follow-up ques-
tions (Johnstone, 2020). Such as, a certain EMA 
tool might not be used or used by a particular 
SME; in-depth field interviews in this case offer it-
self to sound understanding of why it is happening 
in such a way than the survey approach. In addi-
tion, purposive sampling was used to discriminate 
manufacturing SMEs based on certain criteria.

SMEs are derived from Gauteng province. Given 
the absence of research on SMEs’ use of EMA, it 
is imperative to collect sound data and proof from 
a couple of SMEs as compared to applying an ex-
tensive survey methodology at this period. Second, 
maintaining with Johnson and Schaltegger’s 
(2016) proposition, it was assumed that not all 
EMA practices or tools may be clearly categorized 
applying predetermined practices. In this case, 
certain EMA information may be generated based 
on geographic location, designed to smoothen the 
environmental needs of managers in a specific lo-
cation. Therefore, the in-depth interview approach 
permits larger latitude to discover EMA practic-



106

Environmental Economics, Volume 12, Issue 1, 2021

http://dx.doi.org/10.21511/ee.12(1).2021.09

es adopted by SMEs that lie outside prejudged 
concepts of what is anticipated to be seen in the 
application.

The study chose not to focus on micro SMEs (those 
with fewer than ten employees) as anticipated that 
SMEs of that magnitude may be more likely not 
to implement the basics of EMA practices and 
tools. The study focused on manufacturing SMEs 
in Gauteng province with at least 11 employees 
but not more than 500. The manufacturing SMEs 
were chosen based on the conventional notion 
that perceives the manufacturing sector as large-
ly responsible for global negative environmental 
impacts (Das et al., 2020). Also, accountants or fi-
nance personnel and chief executive officers/own-
ers were targeted in this study to be able to answer 
the research questions.  

A satisfactory sample of SMEs was used. For ex-
ample, using in-depth interviews scholars such as 
Armitage et al. (2016) used a sample of 22 SMEs in 
their study.

2.2. Interview process

To discover EMA practices and initiatives potential-
ly adopted by SMEs, items were adapted from Phan 
et al. (2017) and IFAC (2005). However, the list was 
somehow shortened and modified to accommodate 
SMEs’ operations. The interviews were semi-struc-
tured. For the EMA tools below, respondents were 
asked if EMA tools were used (yes/no). If yes, they 
were asked to further define the extent of usage, and 
if “no” an explanation was requested to accompany 
this answer of why not using the EMA tool. After 
going through the EMA tools during the interview, 
respondents were questioned if there are any EMA 
tools not covered by the interview. Lastly, the SMEs’ 
respondents got an opportunity to indicate EMA 
tools their SMEs were forecasting to use soon in 
forthcoming periods.

The reliability of collected data was augmented by 
participants asked similar interview questions. The 
SMEs respondents were also responsible for re-read-
ing the transcripts for co correctness (Masurel, 2007).

Table 1. Features of engaged SMEs and respondents

Source: Authors’ elaboration.

Company reference Number of employees Year established Title of respondent
Years of 

experience

1 15 2008 Owner 13

2 176 1996 CEO 16

3 12 2013 Manager 9

4 213 2001 CEO 12

5 67 1995 Accountant 7

6 123 2009 CEO 23

7 456 1979 Owner 11

8 98 2004 Owner 17

9 89 2012 Manager 11

10 16 1996 Accountant 13

11 24 2009 Owner 13

12 234 2000 CEO 26

13 77 2017 Finance manager 12

14 120 2007 Accountant 14

15 45 1981 Manager 31

16 37 2013 CEO 11

17 118 2015 Manager 13

18 236 1991 Finance manager 22

19 11 2013 Owner 7

20 34 1994 Accountant 12

21 111 2018 CEO 4

22 167 2008 Manager 15

23 81 2003 Owner 18

24 134 1999 Manager 11

Note: CEO – Chief Executive Officer.
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The interview data were transcribed and analyzed 
through coding. Thus all results reported emanat-
ing from coding of the detailed transcriptions. 

To explore EMA practices used by manufacturing 
SMEs in Gauteng province, Braun and Clarke’s 
(2006) approach of thematic was adopted to evalu-
ate interview data. The six steps include transcrib-
ing the data, creating codes, probing themes, revis-
ing themes, describing themes, and reporting them.

3. RESULTS

3.1. Use of EMA tools and practices

This sub-section looks at the results emerging 
from the 24 in-depth interviews.

The most EMA practice to receive the highest 
nomination for being used by the sampled SMEs 
was a recording of physical inputs (energy, wa-
ter, materials) at 77%. This leaves a marginal 23% 
not recording physical inputs. Further, 59% of the 
SMEs respondents confirmed using environmen-
tal audits. This reflects that environmental audits 
are key environmental management practices 
within SMEs. Environmental training was report-
ed at 52%. This means 52% of the respondents ac-
knowledge using environmental training in their 
effort to minimize environmental challenges.

However, other EMA practices such as using en-
vironmental performance for physical inputs, de-
velopment, and use of environment-related key 
performance monetary indicators, identification 
of environment-related costs, and classification of 
environment-related costs, and allocation of envi-
ronment-related costs to products were not pop-
ular within sampled SMEs. Respondents confirm 
within a range of 1% and 15% of using these EMA 
practices within their businesses.

4. DISCUSSION 

As reflected by the findings, “using environmen-
tal performance targets for physical inputs, devel-
opment and use of environment-related key per-
formance monetary indicators (e.g. reductions in 
energy costs), identification of environment-re-

lated costs, classification of environment-related 
costs and allocation of environment-related costs 
to products” (Phan et al., 2017) are not common 
within manufacturing SMEs in Gauteng. This 
echoes findings by Nyide (2019) that EMA appli-
cation remains debated and low in South Africa. 
However, Jalaludin et al. (2011) explain that the 
lack of awareness by managers of the benefits and 
importance of improving environmental issues 
impedes EMA use. In this case, opportunities for 
improvement and cost reduction are lost (Chang, 
2007; Le et al., 2019).

In addition, the application of cleaner production 
within SMEs is below expectation. SMEs in gen-
eral are not using cleaner production within their 
operations (Das et al., 2020). Cleaner production 
is viewed as a new concept and with a slow uptake 
in developing countries (Sahu et al., 2021) such 
as South Africa (Doorasamy, 2019). However, the 
finding is also in direct contrast with studies that 
found the adoption of cleaner production at an ad-
vanced stage in SMEs (Susanto & Meiryani, 2019; 
Gunarathne & Sankalpani, 2021). Literature re-
veals that SMEs are not inclined to exceed beyond 
the required legal expectations because SMEs lack 
a holistic outlook on sustainability (Fonseca et al., 
2020). In addition, SMEs view cleaner production 
as an expensive project with no positive returns 
(Jalaludin et al., 2011; Dey et al., 2018). The find-
ing is consistent with Sahu et al. (2021) who report 
that, despite the benefits, cleaner production use 
within small businesses, particularly in emerging 
markets such as South Africa, remains low. Also, 
cleaner production when adopted in SMEs lacks 
integration of all its components due to limited 
financial capacity, experts, and skilled manpower 
(Johnson & Schaltegger, 2016). 

SMEs in Gauteng are mostly recording all physical 
inputs (energy, water, materials) manually. This ex-
plains the importance of physical EMA (PEMA) to 
manufacturing SMEs. Compiling PEMA is cheap 
and demands a less sophisticated information sys-
tem. This finding is consistent with the recent stud-
ies by Jamil et al. (2015), Mohamed (2018), and Yacob 
et al. (2019) that SMEs pay more attention to physi-
cal than monetary EMA. Prior studies have attrib-
uted to both absences of adequate skills (Jalaludin 
et al., 2011) and limited financial capacity to set up 
proper accounting information systems (Johnson & 
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Schaltegger, 2016) as factors impeding the collection 
of monetary information in SMEs. 

In this study, environmental audits were confirmed 
as significant EMA practices. This differs from a 
study by Armitage et al. (2016) in Canadian SMEs 
that found environmental audits to be of no signif-
icance. However, in South African SMEs the re-
spondents argue that using environmental audits 
has been necessitated by various workshops by in-
dustry leaders in the manufacturing industry and 
environmental practitioners urging SMEs to follow 
the cheaper route of using the two as ingredients to 
address sustainability. This reflects the significance 
of institutional pressure on SMEs in adopting EMA.

The study finding also reflects a clear picture that 
monetary environmental information is not widely 
used in SMEs. This can be partly explained by the 
absence of formal accounting information systems 
in SMEs to produce the relevant environmental in-
formation (Jamil et al., 2015). Ferreira et al. (2010) 
found that the absence of EMA guidance leads to 
low adoption of EMA practices. In this study, devel-
opment, and use of environment-related key perfor-
mance monetary indicators (e.g. reductions in ener-
gy costs) (Phan et al., 2017) is not popular in 94% of 
the respondents, identification of environment-relat-
ed costs is not used by 88% of SMEs, and classifica-
tion of environment-related costs is ignored by 95% 
and allocation of environment-related costs to prod-
ucts remains rejected by 99% of the SMEs. In sum, 
this indicates that EMA adoption in manufacturing 
SMEs in South Africa is low and still in the infancy 
stage because of a dearth of awareness about its fi-
nancial and environmental benefits. 

In addition, to apply cleaner production SMEs need 
to be convinced of the financial benefits of imple-

menting such an exercise (Mohamed, 2018). This 
calls for broader action from various stakeholders 
such as government and environmental protection 
agencies to engage SMEs on the benefits of envi-
ronmental protection using tools such as cleaner 
production.

According to the results, the SMEs are conducting 
environmental audits with 59% of the respondents 
confirming this. SMEs believe that this helps im-
prove their marketing strategies as some of their sup-
pliers and customers value initiatives to enhance the 
environment. The respondents confirmed that it has 
become a trend with some of their customers, both 
locally and internationally, requiring some environ-
mental information of the firm. 

This position reiterates that institutional pressure 
can assist in achieving the adoption of EMA in 
SMEs (Armitage et al., 2016). Importantly, it implies 
that SMEs are comfortable in aligning themselves to 
EMA practices that guarantee immediate financial 
benefits. This shows that SMEs find it easier to incor-
porate EMA practices that incur no costs or once-off 
costs as opposed to practices that may result in un-
predicted costs such as cleaner production. In this re-
gard, SMEs want EMA tools that recognize them as 
environmentally friendly by customers and also that 
generate short-term profit so that they can align it to 
its effectiveness. Without proper accounting systems, 
SMEs might not know the long-term benefit of other 
EMA practices.

In general, the study findings reflect that EMA ap-
plication is not yet popular by SMEs in developing 
economies such as South Africa. In similar findings, 
Jamil et al. (2015), and Mohamed (2018) found that 
EMA adoption in Malaysian SMEs was low due to a 
lack of awareness by managers.

CONCLUSION

EMA implementation practices in South African SMEs have been revealed. This study has been critical 
in identifying EMA practices within SMEs and how they are being implemented. The study assumes 
that adequate implementation of EMA practices by the SMEs increases both the financial and envi-
ronmental performance of the firms. The study was concluded on data from manufacturing SMEs in 
Gauteng province thus any difference in the context under assessment could alter the results. Hence, the 
present results need to be probed carefully for application in other backgrounds. The study has in a way 
contributed to contemporary literature; the study applied and used data from South African SMEs to 
understand their EMA implementation practices which up to this day has never been undertaken in lit-
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erature. The implication of this study lies on SMEs to reduce environmental impacts through applying 
EMA practices identified as not currently in use and thus boost economic performance from reduced 
environmental costs. Further studies can focus on EMA models or frameworks to assist SMEs to adopt 
sustainable EMA practices from a developing country perspective. In addition, future studies can con-
sider using a quantitative method to overcome challenges grounded in the qualitative research method. 
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