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Abstract
Aim/Purpose: This review presents an overview of relevant literature related to True Cost Accounting. The transition from standard traditional cost accounting via Activity Based Costing towards True Cost Accounting (TCA) also will be described. 
[bookmark: _GoBack]Results: four dimensions of TCA are described: (1) ethical (transparency, accountability, stakeholder involvement, professional accountability, ethical responsibility, greenwashing); (2) instrumental (leadership support, employee awareness, integrating TCA with Enterprise Resource Planning systems); (3) environmental (resource consumption and usage, emissions and waste management, environmental impact metrics); (4) regulatory (environmental data reporting, market mechanisms for environmental costs, transition of voluntary standards to mandatory status).
Policy relevance: The role of external stakeholders will be emphasized. Also, obstacles for proper implementation like the lack of standardized frameworks, high implementation costs and a lack of expertise are described. 
Theoretical background: The role of Institutional Isomorphism - and its three types coercive, mimetic and normative – describes, explains and predicts what happens and will happen with TCA. 
Keywords: True Cost Accounting, Environmental Costs, Institutional Isomorphism, Environmental reporting, 
[bookmark: _Toc198505561]1 Introduction
A growing awareness of the environmental consequences of production and consumption has led to a search for adequate accounting methods to reflect and internalise these environmental costs (Bellon et.al. 2024). True Cost Accounting (TCA) offers a cost control method where the cost of each activity is assigned to a specific product or service which has been consumed by the activity including environmental costs. It might even incorporate social and public health consequences (Aspenson, 2020).  
[bookmark: _Toc198505563_Copy_1][bookmark: _Toc198505564_Copy_1]	This study follows the switch from standard traditional cost accounting towards TCA and examines the most important concepts related to TCA in the following sections: (1) introduction; (2) what is an environmental cost? (3) from Standard Traditional Costing to Activity Based Costing; (4) Towards TCA; (5) how to measure environmental costs? (6) what drives companies: Institutional Isomorphism as a theory; (7) four key dimensions of True Costs: ethical, instrumental, environmental, and regulatory; (8) overview of topics raised; (9) conclusions. 

[bookmark: _Toc198505562]2 What is an Environmental Cost?
Three terms tend to be used as synonyms: cost, price and value. How do they differ?

 
Table 1 - Comparison of cost, prices and value
	Evaluation criteria
	Cost
	Price
	Value

	Definition
	The amount spent on creating goods or services.
	The amount paid for goods or services.
	The customers assessment of the usefulness of a product or service.

	Nature of perception
	Objective
	Objective
	Subjective


	Determined by
	Companies / sellers
	Companies / sellers
	Customers / buyers

	Measurement
	Based on factual data (numerical)
	Based on factual data (numerical)
	Based on opinions


based on Olajide et al., 2016
2.1 So, what is ‘cost’
According to the Oxford Dictionary (2024), cost is ‘the effort, loss or damage that is involved in order to do or achieve something’ or the Cambridge Dictionary (2024) ‘the total amount of money that needs to be spent by a business’. There are many more definitions of the term ‘cost’, changing from case to case, influenced by the business, the industry or simply by the circumstances or purposes it is used in relation with.  However, all refer to the monetary value of a sacrifice, either being cash spent, assets exchanged, shares issued, services executed, or liabilities acknowledged for the purpose of acquiring goods or services (Makris et al., 2015).
Based on the literature, we state that cost have a quantitative nature; they are, or they generate cash movements; they always act as a user of material and immaterial resources to create products or services, and they generate expenses (Fülöp, 2016).
It means that Total cost is ‘the sum of all costs incurred by a firm in producing a certain level of output’ (Duignan, 2024). It can be broken down into two cost groups: Fixed Cost and Variable Cost. The former one’s main feature is that its volume is supposed to remain unaffected by the rate of production – examples are the cost of real estate rental fees or investment in machinery. The latter one is just like the cost of materials used during production (Duignan, 2024). In practice, there is a border area between the two where assigning a particular cost to a particular cost group requires consideration and understanding of the situation, while solely relying on rules might not be sufficient (U.S. Environmental Protection Agency, 2017; Alhabeeb et al., 2022). 
2.2 Environmental costs
Environmental costs have been defined as ‘the costs of making sure that a company’s activities do not damage the environment or that any such damage is put right. (…)’. Or, as ‘expenses incurred as a result of some violation of ecological integrity either by an enterprise that implements a program to rectify the situation, or by society or the ecosystem as a whole when no person or enterprise is held liable.’ (European Environment Agency, 2024)

2.3 Internal and External Costs
‘Environmental costs comprise both internal and external costs and relate to all costs incurred in relation to environmental damage and protection’ (Jasch, 2003, p. 669). In this sense, Internal Costs belong to either fixed costs or variable costs of the Total Cost scheme introduced above. They result in an impact-bearing activity (from above), while External Cost incurs somewhere within the environmental or the societal sphere (Econation, 2024). Internalisation of external costs, i.e. turning them into internal costs and thus making them to be considered during accounting activities is primarily forced by government regulations. (Jasch, 2003). Within the scope of this research, only the direct environmental costs, as factors beyond the companies’ control, will be solely examined. Furthermore, labelling particular costs as environmental is more a decision revealing the intention of how the company wants to use this information (U.S. Environmental Protection Agency, 1995)
2.4 Categories of environmental costs
According to Sendroiu et al. (2006) there are five main categories of environmental costs: (1) raw materials, (2) utilities, (3) labour and capital cost, (4) administration, (5) contingency cost. All of them have an environmental relevance. The first three categories are conventional cost items, while the latter two are more hidden. Administration costs are usually found within overhead costs and include for instance. the cost of training. The amount of contingency cost is hard to define in advance, as these may or may not occur at all, as accidents are not necessarily happening and thus fines are not paid, and repair and clean-up activities are not carried out. (Sendroiu et al, 2006) The USA Environmental Protection Agency also mentions the conventional costs (i.e. the costs of raw materials and energy) and the contingent costs among the environmental costs, and they defined additional two groups, which are the potentially hidden costs and the image and relationship-related costs (Hananne, 2014).
Yet another approach to categorise environmental costs comes from Göltenboth (2006): (1) Evaluation; (2) Prevention; (3) Mitigation; (4) Recultivation and (5) Compensation. Finally, the International Federation of Accountants (IFAC) has four categories: (1) Material costs (including acquisition costs of natural resources and other materials and also the cost of waste and emissions); (2) Waste control costs (including compensation paid for environmental damage caused by the producing process); (3) Prevention costs (including R&D costs to minimise environmental impact and damage); (4) Less tangible costs which are not or not fully predictable (e.g. liabilities, legislative changes) (Hanane, 2014).
[bookmark: _Toc198505563]3 From Standard Traditional Costing to Activity Based Costing
For any organisation, costs are one of the most vital types of information, either as costs of a product, process or project. Cost accounting contributes to the process where, based on the incurring costs, an organisation can define the price of its services and the profitability of the organisation. The most used cost accounting methods are Standard Traditional Costing (STC) and Activity-Based Costing (ABC) (Alsayegh, 2020; Alhabeeb et al., 2022). The main principle of STC is the ‘cost per unit’, assuming that fixed costs contribute to the production process, so they are allocated, based on the proportion of variable costs (Hundal, 1997). 
Since precise cost information has become crucial for maintaining competitiveness in today’s business environment, ABC offers a good alternative to standard traditional costing methods. It delivers more accurate and complete cost data for making decisions related to product mix, pricing, and make-or-buy scenarios (Teklay, et al., 2021). ABC allocates the cost of activities to production units, also titled as ‘cost objects’. The STC approach of overhead cost pooling and allocation is changed into a more complex method which also seeks answers to why and how the overhead costs change and allocates them to different categories (Hundal, 1997). A cost object is a classification category item, a collection of different costs, which arise during the creation of a specific output (Averkamp, 2024). Cost object could be any category, e.g. products, services, projects, activities, brand categories, etc. (Novotna, 2024). Table 2 gives the main characteristics and differences between STC and ABC.
Table 2 - Comparison of costing methods
	Evaluation criteria
	Traditional costing
	Activity Based Costing

	Basis of cost allocation
	Volume, e.g. direct labour, raw material or machine hours
	Overhead cost pools, each of them has different basis of allocation (every cost pool has a main cost driver)

	Distribution of expenses
	Percentage-based, period expenses
	Based on cost-drivers that connect expenses to certain activities where there is a cost effect relation

	Handling of excess capacity
	Assigned to products
	Not assigned to products

	Focus
	Outcomes
	Processes


 based on Hatzis et al., 2011
[bookmark: _GoBack_Copy_1]Hence, ABC is based on the idea that not the products cause costs, but the activities required to produce those products. But even though ABC offers a more precise accounting method, it still does not include the internal environmental costs emerging during a company’s operation. Applying environmental accounting would have many advantages, like integrating environmental factors into the business planning processes, or help companies to setup priorities. Through Life Cycle Assessment they can improve their products. Furthermore, it helps to prevent or reduce pollution, gives a more accurate basis for resource management and internal business decisions (Hanane, 2014).
4 Towards True Cost Accounting
TCA, as alternative for ABC, helps to classify and measure direct and indirect environmental costs (European Environment Agency, 2024). It serves to identify, measure, and monetize costs that are relevant for pricing decisions regarding an entity's products and services. This way, these costs can be integrated into the prices of goods and services (Jasinski et al, 2015). A possible TCA framework has been described by Gusc et al. (2022), consisting of five steps: steps one to four are about describing a cost properly, step five is the assessment and decision making, based on the presented information, i.e. the cost (fig. 1)
[image: A képen szöveg, képernyőkép, Betűtípus, Párhuzamos látható
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own editing based on Gusc et al., 2022
Fig. 1 - True Cost Accounting framework
[bookmark: _Toc198505564]5 How to measure environmental costs?
Measuring the environmental cost requires a thorough analysis of circumstances and systems in which the costs are embedded (Snoek et al., 2024). Such a framework is still in development and many different approaches compete (Erck et al., 2005 Kozuch et al. 2024; Lindgreen & Vermeulen, 2023; Mustafa et al. 2024). For instance, the Social Cost of Carbon model by Resources for the Future (Rennert & Kingdon, 2019) estimates the cost of economic damages caused by releasing one additional ton of greenhouse gases into the atmosphere. It is calculated in four steps: (1) prediction of future emission; (2) examine the changes in the environment, e.g. the rising of sea levels or temperatures caused by the future emission; (3) evaluate the economic, agricultural, health, energy use, etc. aspects of the changes above; (4) calculate and add up the present-day value of these damages. This rather holistic model is incorporated in the resource planning and legislation of multiple states of the US and also used by Canadian and Mexican governments (Rennert & Kingdon, 2019).
Wang et al. (2015) propose an environmental cost framework trough the example of the electric power industry, an industry subject of the Clean Development Mechanism under the Kyoto Protocol. Environmental cost is calculated both as resource consumption cost - the cost of used coal and water - and pollution control cost - CO2 emission (significant impact), SO2 and NOx emission (medium impact), wastewater and solid particles (minor impact). The impact volume is defined by technological features, for example wastewater and particles have only minor impact as they sediment during the process. For resource consumption cost, the authors rely on the tax imposed on every ton of resource. The amount of imposed tax varies based on the pollution level, which is defined by locally implemented Air Pollution Index. For CO2, the article relies on local carbon tax imposed on every emitted ton of CO2. For other gases like SO2 and NOx, the article relies on local tax imposed on a relationship of all emission to other gases. In this case it is 0,95 kg SO2 and NOx for every 1 kg of total gaseous emission (Wang et al., 2015). Seo et al. (2001) followed a similar approach. They focus on the rising consciousness of product recyclability. 
Table 3 - Environmental cost measurement (own editing)
	Source
	Description of Environmental Cost Items
	Basis for Calculation

	Wang et al. (2015)
	Tax on the use of raw materials.
Emitted gaseous pollutant.
	Tax or another regulatory fee.

	Seo et al. (2001)
	Use of raw materials, energy, water and chemicals. Sampling, testing and reporting waste levels.
Emitted wastewater treatment, filtration, sludge handling and transportation.
Possible future fines.
	Historical data, bills and invoices for purchasing materials (water, chemicals), and services (labour hour of handling, management cost of testing and reporting, delivery costs).
Tax or other regulatory fee for fines.



Authors identify environmental cost as fees or fines which must be paid for creating or mitigating pollution, or the total cost of projects aimed to install and maintain pollution treatment equipment or other measures.
5.1 In Practice: 5 aspects
In practice, when measuring environmental impacts, we observe the following 5 aspects: (1) Residual waste accounting: cost of disposal, material purchase and production costs; accounting is considered at company level; (2) ABC summarises the following costs: cost of pollution incorporated in overhead costs; material flows are traced, and their cost is shared among the polluting cost centres; (3) Flow cost accounting not only detects all costs related to environmental protection and wasting but also tracks the ratio of generated pollution from cost centre-by-cost centre all along the production chain and also combines it with production costs. The result is a complete list of cost centres by share of pollution and a better calculation of the real production value; account is considered at process level; (4) Material flows could be broken down into input/output analysis on a single product type; (5) Life cycle assessment  creates new accounting methods for the whole life cycle of the product, and is not defined by the company but goes beyond it. The product price is reflecting the costs emerging before and during production. However, adding costs incurring afterwards of the time of sale proved to be problematic as after this point only low-quality data is available. This led to a drop of interest, which might be turned around as product stewardship and product-service systems are introduced recently, and this is placing the ownership of the product into the hands of the producing company for the whole lifecycle with better quality data. (United Nations Division for Sustainable Development, 2001).

5.2 Evasion strategies
As fees emerge so do evasion strategies. An example for this is the Extended Producer Responsibility schemes which were created to force producers to take care of their products even in their post-consumer stage, and thus reaching recycling targets, and to generate funds for supporting recycling facilities and activities for these products (OECD, 2016). Producers that want to avoid paying the fee ship their post-consumer stage products to African countries labeled as used products labeled as ‘reusable’. However, a great part of these products – e.g. 70% for electric and electronic equipment – is unusable and should have rather been labeled as ‘waste’ (Fair Resource Foundation, 2023).

6 What drives companies: Institutional Isomorphism as theory
	The theory of Institutional Isomorphism (DiMaggio & Powell, 1983) suggests that organisations tend to apply similar solutions to similar external challenges. These challenges have three driving factors. (1) Coercive drives are government regulation, stakeholder demands. These usually promote the adoption of various practices, like environmental management or accrual accounting. (2) Mimetic drives – or ‘copy-cat behaviour - originate from industry leaders and are usually implemented during times of uncertainty regarding best practices. (3) Normative drives are provided by professional networks, consultant and academic standards which have an effect on shaping accounting practices. 
6.1 Coercive drive
It is the most widely observed drive across studies, however, differences between subtypes are also observed locally. Regulatory requirements and shareholder expectations for implementing environmental management practices are more often appearing in cases originating from South Africa and Malaysia (Iredele et al., 2019; Razak et al., 2020 while the central government regulations for the institutionalization of accrual accounting are more widespread in Indonesia (Savitri & Fanani, 2017). A study also supports the narrative that the coercive drive is originating from political influence and legitimacy concerns. (DiMaggio & Powell., 1983).
6.2 Mimetic processes
Mimetic isomorphism, or in other words change through imitation or copy cat behaviour, is observed in contexts of uncertainty or when companies are looking for best practices. For example, in Indonesia, local governments benchmark against others recognized for successful accrual accounting implementation (Savitri & Fanani, 2017). Also, Andajani and Sawarjuwonot, (2024) mention that some sustainability reporting practices are adopted by following along with industry peers. The theoretical work highlights mimetic isomorphism as a response to ambiguity and technical uncertainty.
6.3 Normative pressures
Normative isomorphism is strongly linked to professionalization and to the influence of consultants, academics, and professional networks (Savitri & Fanani., 2017). Others mention the role of professional norms and standards in shaping organizational practices. In some contexts, normative pressures are less noticeable compared to the coercive or mimetic factors (Iredele et al., 2019; Andajani & Sawarjuwono, 2024).
6.4 Interaction
Several studies collectively suggest that the three isomorphic pressures can interact. In some cases, normative and mimetic pressures strengthen each other, as seen in sustainability and environmental reporting contexts. Coercive pressures may be necessary but not sufficient, especially where the legal pressure is not significant.
Table 4. Characteristics of Institutional Isomorphism Types 
	Institutional Isomorphisms
	Main Influence
Mechanisms
	Effectiveness
	Implementation
Outcomes

	Coercive
	Legal mandates, state ownership, regulatory requirements.
	Most effective in highly institutionalized or regulated contexts.
	Can drive compliance but may not improve the quality or depth of the implementation.

	Mimetic
	Benchmarking, imitation of successful organizations.
	Effective in competitive or uncertain environments, especially where best practices are visible.
	Drives convergence and adoption, especially in voluntary or innovative practices.

	Normative
	Professional norms, training, consultancies, industry traditions.
	Most effective where professionalization is strong.
	Improves quality, depth, and legitimacy of implementation.


own editing based on Depoers & Jerome,.2019; Saka et al.,2022; Amoako et al.,2021 and Posadas et al.,2023.
Institutional Isomorphisms are influencing the implementation of new practices. However, their effectiveness varies depending on several factors. Coercive pressure was found to be the most effective in highly institutionalized or regulated environments. In such cases, external mandates and regulations drive companies to achieve compliance. Mimetic pressure was observed to be most effective in competitive or uncertain environments, particularly where best practices are visible and available for imitation. Under these conditions, organizations adopted quite similar voluntary or innovative practices, resulting in greater convergence and adoption. However, the main result was structural alignment rather than real transformation. Normative pressure demonstrated effectiveness in contexts characterized by strong professionalization or where companies wanted legitimacy. In such cases, the influence of professional standards and norms contributed to a more meaningful implementation. The resulting outcomes included improved quality, depth, and legitimacy of practices. (Depoers & Jérome, 2019; Saka et al., 2022; Amoako et al., 2021, Posadas et al., 2023).
6.4 Implementation
Altogether, it can be said that the implementation of new accounting practices is influenced by a range of institutional factors, that can be categorized under (1) regulatory compliance; (2) industry standards adoption, and (3) the role of professional networks (Iredele et al.,2019; Andajani & Sawarjuwonot, (2024) 
(1)Regulatory compliance is a main driver in environments, where regulatory mandates force companies to adopt standardized accounting procedures. This external pressure results in increased uniformity in accounting practices, showing the effects of coercive isomorphism. In other countries where regulatory guidance is less explicit; (2) Industry standards adoption plays a central role. Organizations often benchmark themselves against industry leaders or imitate best practices to drive their implementation of a new accounting system. This mimetic behaviour is evident in sustainability reporting practices on a global scale, where uncertainty or a lack of detailed regulation encourages reliance on the competitors` actions; (3) The influence of professional networks also significantly contributes to the normalization of new accounting standards. Consultants, academics, and professional associations serve as channels for promoting new practices. This normative isomorphic pressure is particularly obvious in environments where professionalization is well established. (Iredele et al., 2019; Andajani et al., 2024)
Coercive isomorphism plays a significant role in the application of Environmental Management Accounting and TCA. However, sustainability reporting is not solely motivated by coercive measures. Additionally, mimetic isomorphism has a role, particularly in unclear situations. In these scenarios, companies adapt successful models from other companies, benchmark processes, and seek guidance from leaders in the field. This reduces uncertainty and enhances corporate trust. Furthermore, the influence of professional networks, such as academics, professional associations, and consultants, further shapes accounting procedures through normative isomorphism. Through advocacy, education, and training, these actors help spread best practices and standards, bolstering the validity of sustainable reporting frameworks and innovative accounting techniques (Iredele et al., 2019; Andajani et al., 2024).

6.5 Conclusion about isomorphism
In conclusion: Coercive, mimetic, and normative isomorphisms are working together to create recognizable patterns of adapting new processes. Across different countries and regions, companies respond to institutional demands by aligning their practices with dominant norms, regulations, and industry standards. This results in increasing homogenization of accounting practices. Several authors highlight the role of internal decision-making and firm-specific drivers in shaping responses to institutional pressures.
[bookmark: _Toc198505565]7 The four dimensions of successful implementation of TCA
As companies and policymakers have an increasing interest in sustainability, True Cost Accounting (TCA) has emerged as a key tool to capture the full spectrum of impacts related to production and consumption. This section dives into four key dimensions of TCA: ethical, instrumental, environmental, and regulatory. Each dimension offers a specific point of view to evaluate corporate responsibility and the long-term value creation beyond traditional financial methods.
[bookmark: _Toc198505566]7.1 The ethical dimension of TCA
The ethical dimension of TCA focuses on transparent reporting practices and integrating social issues. Schaltegger (1997) and Schaltegger et al. (2006) argue that accurate information and robust measurement tools are necessary for effective stakeholder involvement and accountability. Four studies mention transparency as the most consistent ethical consideration, with three studies additionally emphasizing accountability in reporting practices (Schaltegger & Burritt, 2000; Schaltegger, 1997). Empirical evidence shows cultural variations. Kurpierz and Smith (2020) describe challenges such as greenwashing and information asymmetry, supporting international frameworks (e.g., Global Reporting Initiative) and tools like Environmental Management Accounting to support ethical reporting. (Hamid et al., 2020; Kurpierz & Smith, 2020). Greenwashing “being behaviour or activities that make people believe that a company is doing more to protect the environment than it really is” (Cambridge Dictionary, 2025)
7.1.1 Key ethical dimensions
· Corporate Social Responsibility (CSR) reporting or disclosure frameworks.
· Sustainability, green, or ecological accounting frameworks.
· Other frameworks containing international standards, social/ethical accounting, Global Reporting Initiative (GRI) and International Integrated Reporting Council (IIRC), fraud/greenwashing, Islamic/faith-based, Carroll’s dimensions (Hamid et. al. 2020), and normative/ethical research.
· Some studies have referenced multiple frameworks (Lusher & Way, 2012; Schaltegger, 1997; Schaltegger et al., 2006).
Several studies recognize the importance of the integration of ethical aspects into TCA. More authors mention the need for accurate, reliable, and transparent information to support ethical stakeholder engagement and accountability. The practical implementation of comprehensive ethical measurement tools remains limited, because many companies are lacking robust frameworks to be able to assess social and ethical performance. Some authors mention the role of different international standards, like the Global Reporting Initiative (GRI) and the International Integrated Reporting Council (IIRC), as main contributors in shaping ethical or green reporting. Kurpierz and Smith (2020) suggest adapting anti-fraud tools into Corporate Social Responsibility reporting to avoid greenwashing and enhance the integrity of ethical disclosures.
After reviewing the literature, the following categories of implementation challenges and best practices to address ethical issues in TCA have been identified:

Table 5 Synthesis of findings on key Ethical Features of TCA
	Ethical Component
	Implementation Challenge
	Best Practice
	Future Direction

	Integration of ethical issues in green accounting
	Lack of comprehensive measurement tools; early stage of development
	Use of Environmental Management Accounting, stakeholder engagement, alignment with religious or ethical values
	Develop standardized frameworks, expand measurement tools

	Information quality and transparency
	Poor-quality information, information asymmetry, greenwashing
	International standards, anti-fraud mechanisms
	Strengthen regulatory oversight, adapt fraud detection tools

	Stakeholder-driven ethical disclosure
	Limited public pressure in developing countries, external motivation
	Responsive governance, stakeholder engagement
	Build local stake-holder awareness, enhance public pressure

	Cultural and regional adaptation
	Context-dependence, dominance of philanthropic over ethical reporting
	Alignment with local values (e.g., Islamic ethics)
	Contextualize frameworks, promote ethical over philanthropic focus


based on Schaltegger et al., 2006; Schaltegger, 1997, Ali et al, 2017;Andrew & Baker, 2020; Hamid et. al. 2020; Kurpierz & Smith, 2020; Lusher & Way, 2012
[bookmark: _Toc198505567]7.2 The instrumental dimension of TCA
The instrumental dimension of TCA describes the practical aspects and challenges that could influence its successful implementation for companies, also highlighting the critical role of leadership commitment, employee training, system integration, and stakeholder engagement, together with the technical and structural challenges that must be overcome.
7.2.1 Factors for efficient introduction TCA
Based on the literature the following factors are the most critical for an efficient introduction of TCA: (1) Leadership support; (2) Employee awareness; (3) Integrating TCA with Enterprise Resource Planning systems.
The engagement of external stakeholders and clear communication further support the embedding of True Cost Accounting into corporate sustainability strategies. Several studies mention that system integration barriers complicate the adoption of new software and process-based systems. Authors mention data and measurement complexities that arise from the limited availability of data and difficulties in the quantification. The lack of standardized frameworks, and the high implementation costs and expertise shortages as additional obstacles have been also mentioned as challenges of successful implementation. (Lee, 2011; Rikhardsson et al., 2005; Ambarsari et al., 2024; Marota, 2024; Michalke et al., 2022; Taygashinova & Akhmetova, 2019).
Literature review resulted in table 6 with organizational enablers and prerequisites:

Table 6. Organizational enablers and prerequisites
	Factor
	Description
	Implementation Impact
	Reference

	Top management commitment
	Leadership support for integrating sustainability and green accounting
	Essential for embed-ding sustainability in strategy and ensuring resource allocation
	Marota, 2024; Lee, 2011

	Employee awareness and training
	Staff understanding and engagement with green accounting practices
	Facilitates adoption, reduces resistance, and improves data quality
	Marota, 2024; Ambarsari et al., 2024

	Integration with existing systems
	Embedding environmental accounting into enterprise resource planning/environmental management information systems and regular accounting
	Enhances efficiency, reduces duplication, and supports continuous application
	Taygashinova & Akhmetova,2019; Rikhardsson et al., 2005

	Supplier and stakeholder engagement
	Involving supply chain and external stakeholders in sustainability efforts
	Extends impact be-yond company boun-daries, supports holis-tic sustainability
	Marota, 2024; Michalke et al., 2022

	Transparency in reporting
	Clear, accessible communication of environmental performance
	Builds trust, meets stakeholder demands, and supports accountability
	Marota, 2024; Michalke et al., 2022; Ambarsari et al., 2024


based on Taygashinova & Akhmetova, 2019; Rikhardsson et al.,; 2005; Marota, 2024; Michalke et al., 2022; Ambarsari et al., 2024; Lee, 2011
Table 7 shows the main technical and methodological challenges that were identified.
Table 7 Technical and methodological challenges
	Challenge Type
	Description
	Mitigation Approaches
	Reference

	System integration barriers
	Difficulty embedding environmental accounting into legacy systems
	Enterprise resources planning/environmental management information systems integration, phased implementation
	Lee, 2011; Lang et al., 2004; Rikhardsson et al., 2005

	Data and measurement complexity
	Limited data availability, complexity in quantifying impacts
	Standardized methods, training, external consulting
	Ambarsari et al., 2024; Marota, 2024; Lang et al., 2004

	Lack of standardization
	Lack of frameworks and calculation methods
	Development of standards, regulatory guidance
	Michalke et al., 2022; Ambarsari et al., 2024

	High implementation costs
	Financial and resource burden of new systems and processes
	Phased adoption, leveraging existing infrastructure
	Marota, 2024; Taygashinova & Akhmetova, 2019

	Expertise and training gaps
	Need for specialized knowledge and skills
	Capacity building, external support
	Lang et al., 2004; Taygashinova & Akhmetova 2019


based on Lee, 2011; Lang et al., 2004; Rikhardsson et al., 2005; Ambarsari et al., 2024; Marota, 2024; Taygashinova & Akhmetova, 2019
Several authors and studies highlight the strategic role of environmental cost accounting systems. The goal would be to design them to not only track environmental impacts, but also to support high-level decision-making and to monitor organizational performance. In this context, TCA is emerging from a reporting function to a strategic management tool. Environmental Management Accounting (EMA), for example, has been shown to work as a mediating tool between companies` sustainability strategy and its actual performance outcomes. These systems could help to bridge the gap between the environmental goals and business results, supporting a more efficient integration at companies (Gunarathne & Lee, 2020). Moreover, the concept of dual value creation is key in this domain. Figge and Hahn (2013) propose an opportunity for a cost-based approach that aligns economic and environmental outcomes. However, they also mention a common limitation in practice: the tendency to limit TCA to financially driven, “win-win” scenarios, which might not consider the broader or longer-term environmental goals.
True integration of green accounting requires more than financial alignment - it has to be embedded within companies` goals related to sustainability and operationalized through cross-functional collaborations. Recent studies stress the importance of this alignment, highlighting the need for accounting systems to support and reflect the organization’s broader environmental and social goals (Marota, 2024; Ambarsari et al., 2024).
7.2.2 Barriers to implementation
[bookmark: _Hlk202519080]One of the most important barriers to implementing TCA is the issue of resources. These include limitations in financial investment, human expertise, and technological capacity-factors that are particularly acute in small and medium-sized companies and in regions where resources are limited. Some studies mention that the financial burden of introducing such accounting systems can cause difficulties to organizations (Marota, 2024; Taygashinova & Akhmetova, 2019). Literature suggests several possible mitigation strategies. Lang et al. (2004) and Bennett and James (1998) mentioned the advantages of phased implementation and the leveraging of existing infrastructure in order to reduce costs. While the potential for long-term financial and operational benefits is well recognized, realizing these gains requires overcoming the investment and resource barriers (Lang et al., 2004; Bennett & James, 1998).
7.2.3 In conclusion
The instrumental dimension of True Cost Accounting focuses on the practical factors of the implementation within organizations. The possible challenges include the technical barriers, data complexity, the lack of standards, high costs, and gaps in expertise. A successful TCA adoption requires including it in the companies` sustainability strategies and needs to be supported by cross-functional collaboration and aligned systems. Mitigation strategies contain phased implementation, the leveraging of the existing infrastructure, and regulatory guidance to overcome the resource and organizational constraints.
[bookmark: _Toc198505568]7.3 The environmental dimension of TCA
The environmental dimension of TCA encompasses three main factor groups: 
7.3.1 Resource consumption and usage:
· Material inputs: Tracking material inputs as a core environmental factor, including raw materials, chemicals, and other consumables.
· Energy consumption: Energy use is frequently cited as a key metric, both for its direct environmental impact and as a proxy for efficiency.
· Water usage: Water consumption is identified as a critical factor, especially in manufacturing and processing industries, agriculture and animal husbandry.
7.3.2 Emissions and waste management:
· Air emissions: Greenhouse gases and pollutants.
· Sewage: Discharges to water bodies, including chemical and biological toxins.
· Solid waste: Hazardous and non-hazardous solid waste, with Material Flow Cost Accounting (MFCA) addressing non-product output.
7.3.3 Environmental impact metrics:
· Ecosystem effects: Biodiversity loss and ecosystem service degradation (though these are less frequently operationalized in accounting systems).
· Biodiversity impact: While not always directly measured, the impact on biodiversity is acknowledged as an important environmental dimension.
· Land use changes: Land use and its transformation, particularly in sectors with significant physical footprints (Bennett & James, 1998; Tyteca, 1996; Dinh et al., 2022; Doorasamy, 2017; Azzone & Manzini., 1994).
7.3.4 Measurement techniques and obstacles
There are various measurement techniques and practical obstacles associated with assessing the environmental factors in TCA (Table 8). While Material Flow Cost Accounting (MFCA) is applied across multiple input and waste categories, most other methods are specific to individual environmental aspects such as emissions, liabilities, or biodiversity.
Table 8 Measurement Methods and Implementation Challenges 
	Factor
	Measurement Method
	Implementation Challenges
	Best Practices

	Material/Energy/Water Inputs
	Physical tracking, Material Flow Cost Accounting (MFCA), cost allocation
	Data collection, integration with financial systems
	Use of MFCA, combined physical-financial metrics

	Emissions (Air/Water)
	Emissions inventories, regulatory reporting
	Measurement accuracy, regulatory compliance
	Standardized reporting, integration with management systems

	Solid Waste
	Waste audits, MFCA
	Identifying non-product output, cost attribution
	MFCA, waste minimization programs

	Environmental Liabilities
	Financial provisions, risk assessment
	Uncertainty, valuation methods
	Use of scenario analysis, regular reviews

	Ecosystem/Biodiversity/Land Use
	Impact assessments, qualitative indicators
	Data limitations, lack of standardized metrics
	Integration with sustainability reporting


own editing based on Tyteca, 1996; Bennett & James, 1998; Baumann et al., 2015; Doorasamy 2017; Li & McConomy, 1999; Thomas et al., 2007
Similarly, implementation challenges tend to be factor-specific, ranging from data collection and cost attribution to regulatory compliance and methodological uncertainty, underscoring the complexity of establishing consistent and reliable environmental measurements.
Integrated measuring frameworks are necessary for the incorporation of environmental factors into green accounting systems. Several studies mention the possibility of using physical indicators like tons of carbon dioxide emitted, or liters of water used as essential metrics for True Cost Accounting. At the same time, financial metrics are critical factors for translating environmental impacts into information which companies can use to drive actions, like calculating cost savings from pollution prevention. To bridge these approaches, researchers suggest using combined frameworks which are integrating the physical and financial indicators and are supporting more complete management and decision-making. The main success factors are the pressure from regulatory systems and stakeholders, strong organizational commitment, and the access to the necessary expertise. However, there are several challenges of implementation, such as limited compatibility with existing systems, data constraints, and insufficient resources, especially in smaller companies (Tyteca, 1996; Thomas et al., 2007; Bennett & James, 1998; Dinh et al., 2022; Li & McConomy, 1999).
7.3.5 Concluding
In summary, the literature shows that the most effective integration of TCA occurs when the physical and the financial data are aligned with the companies` long-term strategies. Larger businesses are more likely to succeed in this integration process, especially when it is supported by external pressures and internal commitment. Nonetheless, achieving meaningful integration remains challenging.
[bookmark: _Toc198505569]7.4 The regulatory dimension of TCA
Legal and regulatory frameworks are described to be essential factors of TCA adoption. Several authors describe the importance of clear and standardized calculation methodologies to ensure consistency and comparability (Michalke et al., 2022; Ambarsari et al., 2024). Government policies and institutional support also play an important role, especially in developing countries where regulatory capacity and infrastructure might be limited (Rikhardsson et al., 2005; Lang et al., 2004.
7.4.1 Primary regulatory factors
TCA is governed by three primary regulatory factors: (1) required environmental data reporting; (2) market mechanisms for environmental costs; e.g. cap-and-trade systems; (3) transition of voluntary standards to mandatory status. Mandatory governmental measures shape environmental accounting practices. European studies document that legal mandates - such as those based on International Accounting Standards, the EU Directive 2014/95/EU, and the European Union Emissions Trading Scheme - boost both financial and non‐financial environmental disclosures. In Australia, the Clean Energy Act 2011 and the National Greenhouse and Energy Reporting Act 2007 helped to develop carbon-related reporting. In Indonesia, regulations like the Government Regulation No. 47/2012, Law 32/2009, and Government Regulation No. 46/2017 lead to greater Global Reporting Initiative-based and carbon disclosures, though weak penalty frameworks and limited organizational resources challenge compliance (Barbu et al., 2022; Mia et al., 2021; Yaya et al., 2018).
On environmental reporting regulations, the following implementation mechanisms have been identified in recent studies:
· Compliance requirements: Mandatory reporting, applying penalties in some regions.
· Incentive structures: Reducing of regulatory burdens, tax reductions, or public recognition.
· Monitoring mechanisms: Registries (European Union Emissions Trading Scheme), regular reporting (e.g. in Nordic countries), and external audits.
· Reporting standards: Diverse adoption across regions, some countries are using international frameworks (Global Reporting Initiative, International Accounting Standards / International Financial Reporting Standards), while others developed their own national standards (Yaya et al., 2018; McNally, 2015; Occhipinti, 2023).
Several studies highlight the impact of these factors on disclosure practices, the responses from stakeholders, and regional or sectoral differences in reporting:
· Quality and quantity: Several studies mentioned that both the quality and quantity of environmental disclosures increased following regulation, but there are challenges with information quality and comparability.
· Responses from stakeholders: Increased transparency, but ongoing challenges in making sure that the published reports are meaningful and not too generic.
· Sectoral and regional differences: More extensive reporting was reported in highly regulated sectors and countries (United States, Norway, Denmark) (Barbu et al., 2022; Schaltegger, 1997).
Table 9 gives an overview of the effectiveness of different regulatory systems, based on a cross-jurisdictional analysis based on the available resources.
Table 9. Cross-Jurisdictional Analysis of effectiveness of different regulatory systems
	Region
	Primary Regulations
	Enforcement Methods
	Effectiveness Indicators

	Europe
	International Accounting Standards / International Financial Reporting Standards, European Union Directive 2014/95/EU, European Union Emissions Trading Scheme
	Mandatory reporting, penalties (European Union Emissions Trading Scheme), national adaptation
	Improved disclosure, but low baseline; challenges in comparability

	Australia
	Clean Energy Act 2011, National Greenhouse and Energy Reporting Act 2007
	Carbon tax, mandatory reporting for large emitters
	Increased carbon disclosure, enhanced accountability

	Indonesia
	Government Regulation 47/2012, Law 32/2009, Government Regulation 46/2017
	Mandatory reporting, some penalties/incentives,
	Increased Global Reporting Initiative/carbon reporting, especially moderate/low emitters; compliance challenges

	Nordic Countries
	Green accounts (Denmark), administrative reports (Norway/Sweden), voluntary standards into law (Scandinavia)
	Mandatory reporting, incentives (reduced burden)
	Varied reporting; Norway most extensive; regulatory convergence

	United States, Canada, England, Australia (oil/gas)
	National sectoral regulations
	Mandatory/voluntary reporting
	More disclosure in regulated countries; United States most extensive


based on Barbu et al., 2022; Occhipinti, 2023; Mia et al., 2021; Yaya et al., 2018; McNally, 2015; Nyquist, 2003
Across the five regions analyzed, some similar patterns could be described in enforcement methods and indicators of effectiveness of the different regulatory systems. Mandatory reporting was a common feature in all regions, while penalties, like carbon taxes, were implemented in three. Incentive-based approaches appeared in two regions, and voluntary reporting appeared in one. In addition, the national adaptation of monitoring systems was reported in two regions. In terms of effectiveness, improved or increased environmental disclosure was observed in four regions, with one region also reporting improvements in accountability. However, challenges still exist, including issues with data comparability and difficulties in achieving compliance.


8. Overview
Figure 2 presents an overview of the various topics, relevant to TCA.
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Fig. 2. Overview of topics in literature on TCA (own editing)
9. Conclusions
From the review results, we conclude that environmental costs – categorized as material costs, waste control costs, prevention costs, R&D costs and less tangible costs - have become more important in present day business. It meant a switch away from standard traditional cost accounting passing Activity Based Costing (ABC) and applying various hybrid forms before applying True Cost Accounting (TCA). TCA today is the best ‘green’ alternative of ABC since it helps to classify and actually measure direct and indirect environmental costs. To move towards TCA stepwise, the first step would be to take the organisation’s overall state into account, including stakeholder relations. In Step 2 the impact of the cost object -simply defined as anything to which costs are assigned must be identified and described. In Step 3, a Life Cycle Assessment has to measure the impact of the cost object. This should enable Step 4, where the measured impacts are monetised. In the final Step 5 the results are reviewed and decision taking takes place.
The above mentioned five steps should, in the final step, include a realistic prediction of future emissions, given possible changes in the environment. In addition, the question should be put ‘what do changes found mean for e.g. economic, agricultural, health and energy use aspects?’ The fifth step should conclude with a realistic calculation and a result in terms of a Net Present Value.
What also came out of the literature was that the most effective integration of environmental accounting occurs when physical and financial data are aligned with the organization’s broader strategy. Larger firms seem to be more likely to succeed in this integration.
It can be concluded that TCA has a global dimension, but given its costs of implementation, especially small enterprises may wait to implement TCA. However, inevitably, given the combination of coercive, mimetic and normative isomorphism, both smaller enterprises and large ones will have to move towards TCA in some way, either outsourced to specialists or in-house. 
The four dimensions of TCA discussed – ethical, instrumental, environmental and regulatory proved useful perspectives to describe relevant aspects of TCA. It helped creating a clear picture, useful for academics, practitioners and policy makers. Combined with the application of the three types of Isomorphism, it means that across different countries and regions, companies respond in a similar way to institutional demands by aligning their practices with dominant norms, regulations, and industry standards. This may lead to homogenisation of accounting practices, both in a positive sense and a negative sense, leading to a shared form of ‘greenwashing’ avoiding fees and fines.
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