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Introduction. Environmental management accounting (EMA) stands out as a 
contemporary and groundbreaking domain within the realm of accounting. In 
recent decades, human-induced environmental issues, such as deforestation and the 
release of carbon dioxide and other greenhouse gases, have played a significant 
role in climate change. Recognizing that companies are major contributors to 
environmental challenges, conventional management accounting practices have 
evolved. Companies have progressively incorporated environmental considerations 
into their strategic planning and project assessment procedures, implementing 
initiatives aimed at enhancing energy efficiency and minimizing waste. 
Consequently, the field of environmental management accounting has emerged, 
including cost and material flows to mitigate environmental risks and scrutinize the 
intricate interplay between companies and the environment. 

The extensive adoption of environmental management accounting entails the 
recognition, allocation, and utilization of both non-monetary and monetary 
environmental data for informed and sustainable managerial decision-making. This 
practice facilitates the identification and evaluation of environmental costs and 
revenues linked to the distribution of materials, emissions, energy, water, and other 
resources, with the overarching goal of minimizing adverse impacts on ecosystems. 
Environmental management accounting has evolved into a tool, not solely reserved 
for environmental management decisions, but also applicable to various routine 
managerial aspects, including reporting, cost distribution, process monitoring, and 
performance assessment (Jasch, 2003; Burritt, Hahn, Shaltegger, 2008; Ferreira, 
Moulang, Hendro, 2010).  

1. Environmental management accounting areas, tools and system 
framework 

There is a widespread acknowledgment that EMA aims to integrate both 
financial (monetary environmental management accounting – MEMA) and physical 
data (physical environmental management accounting – PEMA) concerning a 
business's environmental impacts and performance. Monetary information 
primarily concentrates on the financial dimensions of a company's activities, 
expressing environmental aspects in monetary units. It generates information 
intended for internal management purposes, encompassing costs such as fines for 
environmental law violations and investments in capital projects aimed at 
environmental improvement. In contrast, physical EMA centers on a firm's effects 
on the natural environment, quantifying impacts in physical units like kilograms. In 
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this approach, an organization systematically monitors all material inputs and 
outputs within its production process, quantifying them in physical units. Material 
inputs encompass raw and auxiliary materials, merchandise, packaging, operating 
materials, as well as energy and water entering the organization. Outputs 
encompass finished goods, services, by-products, emissions, or waste 
(Papaspyropoulos et al., 2012; Doorasamy, 2015; Wang, Wang, Wang, 2018). 

In the scientific literature, a diverse range of EMA tools is available. 
Gunarathne, Kaluarachchilage (2022) have categorized them into two distinct 
groups:  

1. Specific environmental management accounting tools: a) water 
management accounting; b) material flow cost accounting; c) carbon management 
accounting; d) energy accounting; e) waste accounting; f) biodiversity accounting.  

2. Integrative environmental management accounting tools: a) sustainability 
balanced scorecard; b) life cycle accounting; c) eco-control.  

As Environmental Management Accounting (EMA) encompasses the 
systematic assessment of environmental performance, management techniques, and 
analytical tools, a dedicated environmental management accounting system was 
developed. This system enables companies to individually monitor, analyze, and 
assign value to both monetary and non-monetary environmental information. The 
design process commenced with the establishment of strategic and operational 
objectives. Subsequently, input elements were identified, encompassing human 
resources, the organization's accounting processes, the selection of software, and 
EMA instruments. Following this, the system's processes, designed to handle the 
input elements, were specified. Ultimately, the system design identified output 
elements that disclose both monetary and non-monetary environmental 
information, along with results that can be utilized to evaluate the impact on 
workers, consumers, or society. 

2. Approach and findings regarding the development of an 
environmental management accounting system tailored for companies 
providing intellectual services 

Upon analyzing the scientific literature, it is evident that, despite the advantages 
of EMA, there is a notable scarcity of comprehensive research on the 
implementation of an EMA system in companies providing intellectual services. 
Consequently, this study incorporated an expert evaluation to understand the 
suitability of the proposed elements within the EMA system for such companies. 
The expert evaluation questionnaire encompassed three sets of questions: 1) the 
initial section assessed the appropriateness of input elements in the EMA system; 
2) the second section pertained to the processes within the EMA system; 3) the 
third section focused on the output elements of the EMA system. The survey 
employed convenience sampling and the "snowball" method, a form of non-
probability sampling. A total of 8 experts participated in the study, and the 
reliability of the results was assessed through calculations of Kendall’s coefficient 
of concordance and expert competence coefficients. 
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Initially, the questionnaire started with inquiries about the input elements, 
categorized into three sections: preparatory work, specific EMA instruments, and 
integrative EMA instruments. The findings from the preparatory work section 
revealed that a substantial majority of respondents (7 out of 8) favor the inclusion 
of an analysis of the existing cost structure, along with common accounting 
policies and procedures in the company. Additionally, three-quarters of the experts 
expressed agreement with incorporating an element assessing human resources and 
skills in the environmental management accounting system for companies 
providing intellectual services. A significant proportion of respondents (75%) also 
endorsed the inclusion of an evaluation of software database parameters in the 
preparatory phase. 

Another survey question pertained to specific EMA instruments. According to 
expert opinions, the energy accounting instrument garnered the highest 
favorability, with all survey participants (100%) either fully endorsing or 
supporting its inclusion. Similarly, the waste accounting instrument received a 
correspondingly high level of support from the experts. 

The outcomes from the integrative environmental management accounting 
instruments indicated that 87% of the participants were in favor of incorporating 
the sustainability balanced scorecard. Additionally, half of the experts expressed 
the belief that the life cycle accounting could be integrated into the EMA system, 
and 37.5% of the respondents supported the inclusion of the eco-control 
instrument. The results collectively suggest that all integrative EMA instruments 
are deemed suitable for inclusion in the EMA system for companies providing 
intellectual services. 

The other part of the questionnaire was related to the evaluation of EMA 
system processes eligibility to the system. According to the experts, the most 
significant process of the EMA system involves human resource management 
(87.5%). 50% of the respondents indicated that processes related to the 
development of EMA instruments are also considered suitable for inclusion in the 
system. It should also be noted that 87.5% of the survey participants supported the 
inclusion of the EMA information system development processes. 

The last part of the questionnaire consisted of the output elements of the EMA 
system that were divided into two sections: monetary and physical EMA 
information. The results of the monetary EMA information revealed that 
respondents supported inclusion of prevention and other environmental 
management costs; research and development costs; intangible costs; and 
depreciation of non-production equipment and the purchase of materials. The 
participants were also asked to indicate whether they agreed with the addition of a 
matrix for measuring environmental revenues and costs. As the results show, only 
one expert supports this element, therefore, the incorporation of it is not considered 
as sufficiently justified. 

Upon analyzing the outcomes of physical EMA information, it is evident that 
experts advocated for incorporating the following indicators: the frequency and 
number of environmental audits conducted; positive ratings from community 
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surveys; the quantity of press and news reports on the organization's environmental 
performance; the annual or per-unit consumption of water, materials, and energy; 
and the total energy savings resulting from implemented energy-saving programs. 
Additionally, respondents were asked to evaluate the appropriateness of the 
environmental rating report. The inclusion of this element in the EMA system for 
companies providing intellectual services is deemed suitable by the experts, with 
35% of the participants expressing agreement with its incorporation.  

3. Conclusions. In conclusion, it can be confirmed that experts supported the 
proposed framework for the environmental management accounting system 
tailored for companies providing intellectual services, though with slight 
modifications to specific elements. This adapted EMA system has the capacity to 
improve the environmental cost, resource utilization, and management approaches 
within intellectual services companies. It stands as a valuable resource for 
stakeholders, providing valuable insights into ongoing environmental impacts, 
aiding in the management of environmental risks, and contributing to the 
development of sustainable decisions in both the short and long term. 
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