


journal

ANALYSIS OF TﬁLIMITING FACTORS FOR THE
ADOPTION OF ECOLOGICAL ACCOUNTING AND

EL DISENO EC
MEDIANAS EM]

Roberto Jesls Arria gaEspinoza® /&8
NatlonalTechnologlcalInstltuteo Mexico

ORCID: 0009-0008-5307-2514

Rafael Moisés Rosas Sanchez
National Technological Institute of Mexico ‘
ORCID: 0009-0000-2541-3790

Rafael Flores Mendoza
National Technological Institute of Mexico
ORCID: 0009-0008-7515-6516

*Corresponding author Date received: 05/10/2025

Section: Research article Date accepted: 01/01/2026


mailto:robertojesus.ae@tehuacan.tecnm.mx

Trans

journal

Sociedad de Investigacion sobre Estudios Digitales S.C. | ISSN: 2683-328X

ANALYSIS OF THE LIMITING FACTORS FOR THE ADOPTION OF ECOLOGICAL ACCOUNTING
AND DESIGN IN SMALL AND MEDIUM-SIZED MANUFACTURING ENTERPRISES

ANALISIS DE LOS FACTORES LIMITANTES PARA LA ADOPCION DE LA CONTABILIDAD Y EL
DISENO ECOLOGICOS EN PEQUENAS Y MEDIANAS EMPRESAS MANUFACTURERAS

ABSTRACT

This study identified and analyzed the factors limiting the adoption of green accounting and design in small and medium-sized
manufacturing enterprises (SMEs) in Tehuacan, Mexico, with the aim of developing a practical model to facilitate its
implementation and contribute to improving environmental sustainability and business competitiveness in the region. Using a
qualitative, explanatory approach based on semi-structured interviews with seven managers responsible for accounting, finance,
administration, and production areas, limitations associated with low environmental awareness, lack of systematic recording of
costs and ecological impacts, fragmented resource efficiency practices, limited specialized training, cultural resistance to
change, weak regulations, and insufficient external incentives were identified. The results showed that the adoption of green
practices depends not only on technological investment but also on a complex interplay between internal capabilities,
organizational culture, and institutional conditions. Based on the emerging categories, an integrated model is proposed that
includes environmental culture, environmental accounting records, operational eco-efficiency, sustainable strategic
management, and external support mechanisms.

Keywords: business competitiveness, ecological accounting, eco-design, organizational barriers, sustainability

RESUMEN

El presente estudio identificd y analizé los factores que limitan la adopcion de la contabilidad y el disefio ecoldgicos en las
Pequefia y Mediana Empresa (PyME) manufactureras de Tehuacan, México, con el propésito de desarrollar un modelo practico
que facilite su implementacion y contribuya a mejorar la sostenibilidad ambiental y la competitividad empresarial en la region.
Mediante un enfoque cualitativo explicativo basado en entrevistas semiestructuradas a siete responsables de areas contables,
financieras, administrativas y productivas, se identificaron limitaciones asociadas a baja conciencia ambiental, ausencia de
registro sistematico de costos e impactos ecoldgicos, practicas fragmentadas de eficiencia de recursos, escasa capacitacion
especializada, resistencia cultural al cambio, debilidad normativa e insuficiencia de incentivos externos. Los resultados
mostraron que la adopcion de practicas ecoldgicas no depende Unicamente de la inversion tecnoldgica, sino de una articulacion
compleja entre capacidades internas, cultura organizacional y condiciones institucionales. A partir de las categorias emergentes
se propone un modelo integrado que incluye cultura ambiental, registro contable ambiental, ecoeficiencia operativa, gestion
estratégica sostenible y mecanismos de apoyo externo.

Palabras clave: barreras organizacionales, competitividad empresarial, contabilidad ecoldgica, disefio ecoldgico, sostenibilidad

Arriaga Espinoza, R. J., Rosas Sanchez, R. M., & Flores Mendoza, R. (2026). Analysis of the limiting factors for the adoption of

ecological accounting and design in small and medium-sized manufacturing enterprises. Transdigital, 7(13), e568.
https://doi.org/10.56162/transdigital568



Trans

journal

Sociedad de Investigacion sobre Estudios Digitales S.C. | ISSN: 2683-328X

1. INTRODUCCION

The manufacturing sector in Tehuacan, Mexico, represented mainly by small and medium-sized enterprises (SMEs),
plays a fundamental role in the local economy, generating employment and contributing to the region's economic
development. However, many of these SMEs face significant challenges in terms of sustainability, especially with
regard to the adoption of responsible environmental practices. In this context, green accounting and design emerge
as key tools for companies to improve their environmental performance, optimize resource use, and reduce
production costs. Despite the obvious benefits of these practices, their adoption remains limited in many SMEs due
to economic, cultural, technical, and organizational factors.

This research aimed to analyze the factors limiting the adoption of green accounting and design in
manufacturing SMEs in Tehuacan, Mexico. To this end, the barriers faced by companies in the region were
investigated. For example, the lack of knowledge, the costs associated with implementing these practices, the
difficulties in measuring the environmental impacts of their processes, and resistance to change due to attitudes or
misperceptions about sustainability. Through a detailed analysis of these factors, the project provided a clear picture
of the specific obstacles that prevent the transition to more sustainable production models.

The study was based on international guidelines for green accounting and design, adapting these concepts
to the context of local SMEs in order to offer practical solutions that would enable them to overcome these barriers.
The development of this model not only contributed to improving the competitiveness of companies, but also
promoted the creation of a more favorable environment for the adoption of sustainable practices at the regional
level.

Thus, this project had a positive impact on both the environmental sustainability of manufacturing SMEs in
Tehuacan, Mexico, and their competitiveness in a market that is increasingly demanding in terms of social and
environmental responsibility. Through the identification and analysis of limiting factors, the foundations were laid for
the implementation of effective strategies that enable local companies to reap the economic and environmental
benefits of green accounting and design.

1.1. Background

Corporate sustainability is a central issue on the global agenda, especially in the context of SMEs, which
are an essential part of the local economy, as is the case in the Tehuacan region of Mexico. Specifically,
manufacturing SMEs in this region, as in other parts of the world, face challenges related to resource efficiency,
waste management, and adaptation to increasingly stringent environmental policies. In this context, green
accounting and design are key tools for companies to integrate sustainability into their production and operational
processes (Scarpellini et al., 2020).
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Environmental accounting is a system for measuring and managing the environmental costs associated
with business activities and has gained relevance in several countries. In regions such as the European Union, the
United States, Japan, and Taiwan, regulatory frameworks have been established that require companies to disclose
information about their environmental impacts and adopt accounting practices that internalize the costs of pollution
and natural resource management. Despite the adoption of environmental accounting in developed countries, its
application in SMEs in regions such as Tehuacan, Mexico, remains limited due to the lack of economic incentives
and the inability to meet the additional costs involved in its implementation (Clarkson et al., 2011).

Meanwhile, eco-design is a key strategy for reducing the environmental impacts of products throughout
their life cycle. This approach seeks to incorporate environmental considerations into product design, optimizing
the use of materials and energy and reducing waste generation. However, despite its recognized benefits, eco-
design still faces significant barriers to widespread adoption in manufacturing SMEs, which tend to prioritize short-
term profitability over the long-term benefits that a more sustainable approach can offer. Several studies have
pointed out that, although the adoption of green accounting and design may generate additional costs in the short
term, these approaches contribute to improving business competitiveness in the long term. The implementation of
cleaner technologies, the optimization of production processes, and improved resource efficiency can generate
significant savings in terms of waste reduction and energy and material consumption, which in turn improves the
profitability of companies and enables them to comply with stricter environmental regulations (Witjes et al., 2017).

In Tehuacan, Mexico, many manufacturing SMEs have not yet adopted these practices, which puts their
competitiveness at risk in a global market that is increasingly demanding with regard to environmental issues. It is
therefore crucial to develop a model that facilitates the integration of green accounting and design, tailored to the
capacities and needs of local SMEs. This model will enable companies to improve their environmental performance,
reduce their operating costs, and, at the same time, contribute to the sustainable development of the region.

1.2.  Adoption of disruptive technologies

The Tehuacan region of Mexico, with its strong focus on manufacturing, faces significant challenges and
opportunities on the path to sustainability. Manufacturing SMEs are a key pillar of the local economy. However,
many of them have not yet adopted practices that promote sustainable development. This is due to various factors,
such as lack of knowledge, the costs associated with the transition to more sustainable practices, and the absence
of clear incentives. In this context, there is a need to research and develop a model that facilitates the adoption of
green accounting and design in manufacturing SMEs in the Tehuacan region of Mexico (Marota, 2017).

Implementing these practices within manufacturing SMEs will not only benefit the environment, but will also
contribute to improving the competitiveness of these companies, allowing them to access new markets that
demand more sustainable products and comply with growing environmental regulations at the local and
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international levels. In this way, it is proposed that the adoption of sustainable practices will be an advantage both
in terms of profitability and corporate reputation..

1.3. Overcoming barriers to the adoption of sustainable practices

One of the main barriers to the adoption of green accounting and design in SMEs is the lack of knowledge
about these tools and their applicability in the local context. Many companies fear that the initial implementation
costs will be too high or that there will be no tangible short-term benefits. Therefore, this project seeks to identify
the limiting factors in the context of manufacturing SMEs in Tehuacan, Mexico, and to develop a practical model
that will enable these companies to gradually adopt these practices without compromising their economic viability
(Gray, 2010).

The project responded to the specific needs of SMEs in the region, providing practical tools and solutions
tailored to their capabilities and resources. This personalized approach was crucial to ensuring that companies
could overcome existing barriers and achieve an effective transition to more sustainable practices. Although there
is a growing body of research on corporate sustainability, most of it focuses on large companies or urban and
developed contexts (Aranda-Uson et al., 2020). In the case of manufacturing SMEs in regions such as Tehuacan,
Mexico, research is still limited. This project contributed to the existing body of knowledge by generating a model
for implementing green accounting and design adapted to the specific realities and challenges of local SMEs (Qian
et al., 2012).

The generation of empirical data on the barriers and factors that limit the adoption of these practices
enriches the existing literature and offers recommendations based on local realities. This not only serves as a guide
for SMEs in the region, but can also be replicated in other areas with similar characteristics, contributing to positive
change in the manufacturing industry at the national and international levels (Portillo-Tarragona et al., 2025). The
rationale for this research lay in its ability to promote sustainability in manufacturing SMEs in Tehuacan, Mexico,
improving both their environmental performance and economic competitiveness. In addition, it generated relevant
and specific knowledge for this sector, paving the way for the implementation of green practices in companies with
limited resources. In doing so, it not only benefited companies in the region, but also served as a replicable model
for other areas facing similar challenges in adopting corporate sustainability.
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2. STATE OF THE ART AND RESEARCH GAPS

International literature on green accounting and design has advanced mainly in European and Asian contexts, where
quantitative studies and normative analyses focused on measuring environmental impact, resource efficiency, and
the financial effects of corporate sustainability predominate (Schaltegger & Wagner, 2006a; Qian et al., 2012). In
these regions, research has focused on environmental cost models, standardized reporting schemes, and the
evaluation of eco-efficiency as a strategic tool. However, in Latin America, studies are still in their infancy and focus
on diagnostic approaches, with little empirical evidence on the cultural, organizational, and operational factors that
limit the adoption of green practices in SMEs. This gap makes it difficult to understand how internal capabilities,
economic constraints, and business culture interact in emerging contexts (Charlo et al., 2015).

The originality of this work lies in the fact that it is one of the first qualitative efforts to analyze the factors
that limit the adoption of green accounting and design in manufacturing SMEs in Mexico. Traditional dimensions,
such as environmental management, resource efficiency, and profitability, were integrated with emerging factors
related to environmental awareness, organizational culture, internal barriers, and external support (Giannetti et al.,
2015). By articulating these categories, the study provided an expanded analytical framework that allows
sustainability to be understood not only as a set of technical tools, but also as a complex organizational
phenomenon influenced by perceptions, habits, resource availability, institutional requirements, and cultural
processes (Burritt et al., 2019).

This approach fills an important gap in the literature by providing in-depth empirical evidence on the actual
conditions for adoption in SMEs, where environmental decisions do not depend exclusively on financial benefits,
but also on factors such as technical ignorance, cultural resistance, lack of practical information, and absence of
government incentives (Christ & Burritt, 2013). In this way, the study opened the door to future research that
develops and validates adoption models tailored to the context of Latin American SMEs, incorporating accessible
sustainable practices, simple environmental recording methodologies, and strategies that link sustainability with
regional competitiveness.

3. METHOD OF RESEARCH

The research was conducted using a qualitative explanatory approach. This allowed for an in-depth exploration of
the factors that limit the adoption of green accounting and design in manufacturing SMEs in Tehuacan, Mexico. To
this end, a representative sample of companies in the sector was selected, drawing on business chambers, local
directories, and industry associations, ensuring the participation of organizations that varied in size, line of business,
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and operational structure. This approach allowed us to understand the phenomenon from the everyday reality of
the companies, considering their financial, cultural, and environmental dynamics. In addition, the methodology
incorporated a systematic analysis process that sought to identify patterns, divergences, and predominant factors
in the adoption of ecological practices.

The research began with a documentary and theoretical review that served as the basis for structuring the
qualitative instrument, integrating dimensions related to environmental management, resource efficiency, financial
performance, and organizational barriers. The operationalization matrix used in the study defined indicators and
guiding questions, which led to the construction of a semi-structured interview script. This instrument, documented
in the corresponding file, was desighed to capture specific perceptions, experiences, and knowledge about green
accounting practices, technological infrastructure, human resources, regulatory incentives, and associated costs.

Data collection included conducting seven interviews with participants from different manufacturing SMEs,
whose profiles included accounting managers, financial staff, production supervisors, administrative managers, and
employees involved in environmental compliance. All participants performed functions that directly or indirectly
influence decision-making related to resource use, accounting management, and the implementation of green
initiatives. The interviews were conducted with prior authorization through informed consent and were recorded to
ensure accuracy in subsequent analysis. The complete transcripts were kept in the interview document.

The information was analyzed using an inductive-deductive procedure supported by NVivo 12 software, a
tool that facilitated the coding, organization, and visualization of qualitative data (Yin, 2009). In the first phase, the
transcripts were imported into the program, where open coding was performed to identify fragments with relevant
meanings related to environmental knowledge, cost perceptions, resistance to change, regulatory processes, and
accounting practices. Subsequently, NVivo 12 allowed these codes to be grouped into nodes and subnodes,
making it possible to observe patterns, thematic relationships, and convergences between the discourses. This
node structure facilitated the integration of emerging categories and their comparison with the theoretical
framework, strengthening analytical validity by clearly identifying trends and discrepancies within the group of
participants (Cruz Manzo et al., 2025).

The use of NVivo 12 also allowed us to contrast the emerging categories with the concepts defined in the
literature, organizing the information using matrices, concept maps, and frequency queries, which added greater
rigor to the interpretive process. Among the most recurrent patterns, limitations such as technical ignorance, lack
of specialized training, poor environmental culture, the initial investment required, and the absence of clear
regulations applicable to SMEs were identified. Based on these similarities, the categories were classified according
to their economic, technical, cultural, and regulatory nature, prioritized according to their perceived impact and
frequency within the participants' discourse. This prioritization made it possible to structure recommendations
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aimed at strengthening internal capacities, promoting training programs in green accounting, encouraging a
sustainable organizational culture, and encouraging public policies adapted to the regional context.

4. RESULTADOS

The results obtained through qualitative analysis supported by NVivo 12 showed that the adoption of green
accounting and design in manufacturing SMEs in Tehuacan, Mexico, is limited by a combination of organizational,
technical, cultural, and economic factors. In the environmental management dimension, the operationalization
matrix highlighted the importance of recording environmental costs. However, interviews revealed that none of the
participating companies formally tracks these costs. Although some organizations reported activities related to solar
panels, water management, or waste separation, these actions are not integrated into any structured accounting
system. This disconnect between environmental practice and financial recording limits the ability to generate
strategic information that would allow for impact assessment and informed decision-making.

In terms of resource efficiency, the responses revealed emerging practices such as reducing printing, using
recycled materials, and reusing fabrics and debris. However, these initiatives are carried out empirically and without
formal measurement, recording, or accounting control processes. Participants emphasized that these practices
stem more from operational necessity or immediate savings than from a planned environmental strategy. This
coincided with the indicator proposed in the matrix on recycling and reuse, but it showed that the absence of
accounting mechanisms limits the evaluation of the real benefit that these actions could generate for the financial
and environmental sustainability of the company.

With regard to environmental awareness, it was found that most respondents had limited knowledge of the
concept of green accounting. Responses showed that it is mainly associated with saving paper, installing solar
panels, or reducing waste, but not with the systematic integration of environmental costs, impacts, and benefits
into financial statements. This lack of conceptual clarity, identified in the matrix as a critical indicator, prevents the
company from understanding the strategic potential of the ecological approach for competitiveness in the medium
term. Participants consistently expressed the need for training in order to properly implement environmental
accounting practices.

In terms of financial performance, respondents acknowledged economic benefits derived from adopting
green practices. For example, reducing electricity costs and reusing materials. However, savings are not quantified
or linked to formal indicators of profitability or investment attraction. The matrix proposes evaluating these changes
through variations in sales or market confidence, but the data reveal that companies lack the tools to measure these
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effects. This implies that, although there is a perception of savings, the absence of environmental accounting
methodologies limits the possibility of demonstrating how sustainability contributes to business competitiveness,
which affects strategic decision-making.

Findings related to organizational sustainability showed that companies do not explicitly integrate
economic, social, and environmental objectives into their strategic planning. Although some comply with regulatory
requirements to obtain permits or licenses, no formal actions linking sustainability to long-term objectives were
identified. Interviewees mentioned that business continuity depends, in practice, on reactive decisions rather than
a structured environmental management strategy. This coincided with the matrix, which highlights the importance
of linking sustainability with long-term management to ensure future competitiveness.

In terms of internal barriers, the results revealed clear limitations such as technical ignorance, cultural
resistance to change, difficulties in digitizing processes, poor discipline in waste separation, and a lack of tools for
recording environmental information. These barriers appeared frequently in NVivo 12. In addition, interviewees
pointed out that the lack of internal regulatory clarity and the absence of an accounting system that incorporates
environmental data hinder the transition to comprehensive green practices.

Finally, in terms of external support, the data showed that SMEs perceive a lack of regulatory incentives
and accessible certifications. Although some participants were aware of environmental certifications, these are
considered costly and unsuitable for small businesses. It was also identified that government authorities continue
to require paper-based processes and physical files, which contradicts efforts toward digitization and environmental
sustainability. This lack of institutional alignment is an external factor that hinders the adoption of green accounting
and design, in line with the indicators in the matrix.

5. DISCUSSION AND CONCLUSIONS

This study identified the factors that limit the adoption of green accounting and design in manufacturing SMEs in
Tehuacan, Mexico, providing an in-depth understanding of the organizational, technical, economic, and cultural
dynamics that hinder the transition to more sustainable production models. Through qualitative analysis conducted
with NVivo 12, categories associated with environmental management, resource efficiency, environmental
awareness, profitability, sustainability, internal barriers, and external support emerged. These findings enrich the
Latin American literature on green accounting, where normative or descriptive studies tend to predominate, by
showing how adoption depends on complex organizational structures and limited capacities within SMEs.
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In terms of environmental management, the results coincide with Qian et al. (2012) in pointing out that the
lack of environmental cost accounting represents one of the main barriers to incorporating environmental practices
into accounting processes. Although some companies install solar panels, reuse materials, or comply with minimum
regulatory requirements, these actions do not translate into accounting processes that allow for quantifying impacts,
evaluating returns, or strengthening strategic planning. This disconnect reinforces the need for practical models that
integrate environmental information into financial systems accessible to SMEs.

With regard to resource efficiency, the results are in line with Clarkson et al. (2011) in indicating that reuse
and recycling occur in an isolated and empirical manner in the Latin American context, without formalized
measurement methods. The absence of specific accounting records explains why companies perceive economic
benefits but cannot demonstrate their impact on profitability or competitiveness. This suggests that the adoption of
green accounting requires not only operational changes but also a systematized recording structure that allows
environmental indicators to be integrated into financial reports.

In relation to environmental awareness, the findings coincide with Gray (2010), who argues that the
adoption of green accounting depends on the level of conceptual understanding within companies. In this study,
most respondents acknowledged that they were unclear about the term, associating it only with saving paper or
reducing waste. This limited understanding inhibits the possibility of moving toward a comprehensive ecological
model, reinforcing the importance of training programs that articulate sustainability, accounting, and business
decision-making, especially in manufacturing regions.

Profitability and investment attractiveness, identified in the matrix as relevant indicators, were not fully
recognized by the SMEs interviewed, which partially coincides with Charlo et al. (2015). Although participants
identified savings associated with electricity or recycled materials, none reported noticeable increases in sales or
investor confidence. This revealed a significant gap between green practices and business strategies, which limits
long-term business competitiveness. The evidence suggests that without accounting for environmental impacts,
companies cannot communicate or capitalize on the benefits of their sustainable actions.

In terms of organizational sustainability, the results confirmed Schaltegger and Wagner's (2006b) findings
regarding the importance of integrating economic, social, and environmental objectives into strategic planning.
None of the SMEs studied have formal mechanisms for such integration, which prevents the consolidation of
ecological practices as part of business continuity. Sustainability appears more as a response to operational or
regulatory requirements than as a deliberate strategy. This revealed a structural deficiency that must be addressed
through management models adapted to the capacities and resources of SMEs.
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Finally, the internal and external barriers identified coincide with those proposed by Masdar (2020).
Obstacles such as cultural resistance, technical ignorance, digitization difficulties, high initial costs, and lack of
government incentives converge to limit the adoption of green practices. The evidence obtained indicated that the
implementation of green accounting does not depend exclusively on infrastructure or investment, but also on
cultural, regulatory, and organizational changes that allow SMEs to transition to sustainable models without
compromising their financial stability (Global Reporting Initiative [GRI], 2021).

Overall, the results suggest that the adoption of green accounting and design in manufacturing SMEs in
Tehuacan, Mexico, goes beyond technical considerations and constitutes a complex process involving economic,
cultural, organizational, and regulatory variables. Companies show interest and willingness to adopt sustainable
practices. However, the absence of specialized knowledge, the lack of environmental cost accounting, the limited
ecological culture, and the lack of adequate incentives prevent the consolidation of an environmental accounting
model. These findings provide relevant empirical evidence for understanding the lag in corporate sustainability within
the region's manufacturing sector.

From a practical standpoint, the study pointed out that moving toward green accounting requires
strengthening staff training, establishing accounting systems that integrate financial and environmental information,
promoting accessible tax incentives for SMEs, and fostering a cultural transformation that values sustainability as
part of competitiveness. At the academic level, the results contributed to the literature by proposing a
multidimensional view of green accounting, integrating technical, organizational, and human aspects, and
highlighting the need for practical models that facilitate its application in real productive contexts.

As a limitation, this study focused on seven manufacturing SMEs, which restricts generalizability. However,
the qualitative richness of the analysis provides a solid basis for the development of applied models in the region.
Future research could expand the sample, compare different industrial sectors, or quantitatively validate the
emerging categories using structural statistical models. It is also relevant to explore how green accounting can be
integrated with approaches to the circular economy, corporate social responsibility, and Sustainable Development
Goals, which would allow for an assessment of its contribution to sustainable regional development.

In summary, the adoption of green accounting and design represents a strategic opportunity for
manufacturing SMEs in Tehuacan, Mexico, but its realization depends on overcoming internal barriers,
strengthening capacities, and creating favorable institutional conditions. This study offered practical guidelines and
conceptual foundations for moving toward a comprehensive model that articulates environmental sustainability and
business competitiveness in the region.
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This research made significant theoretical contributions to the study of green accounting and design in
manufacturing SMEs by offering a comprehensive reading of the phenomenon from a qualitative perspective that
has been little explored in Latin America. Unlike international approaches that tend to focus on normative analyses
or quantitative models applied in Europe and Asia, this study demonstrated that the adoption of environmental
practices in small businesses depends on a complex set of cultural, organizational, economic, and regulatory factors
that have not been sufficiently considered in the literature (Naciones Unidas, 2022).

The evidence analyzed revealed that environmental accounting cannot be understood solely as a technical
recording tool, but rather as a strategic process that requires reconfiguring internal culture, developing specific
capabilities, generating reliable environmental information, and linking it to business decision-making. This
multidimensional approach constitutes a relevant theoretical contribution, as it broadens the understanding of
sustainability to include traditionally neglected elements, such as cultural resistance, lack of environmental
awareness, and the absence of institutional mechanisms to accompany the ecological transition, which enriches
the available conceptual framework and opens space for models adapted to the SME environment.

In the Latin American context, this study filled an important gap in the literature, as it provides insight into
how factors that hinder the adoption of green accounting operate in practice in productive regions such as
Tehuacan, Mexico. At the regional level, available studies tend to be limited to general diagnoses or regulatory
reviews, lacking direct empirical evidence that captures the day-to-day experience of companies. The results
showed that, in Mexico and neighboring countries, green practices tend to be implemented in a fragmented and
empirical manner, without being formally integrated into accounting systems or long-term sustainability strategies.

Furthermore, it became clear that public regulations, far from facilitating the transition, often force
companies to engage in bureaucratic processes based on physical files that contradict digitization and efforts to
reduce paper use. This analysis allows us to understand that environmental constraints in Latin America do not
stem solely from economic factors, but from a profound interaction between organizational culture, insufficient
technical capabilities, obsolete institutional structures, and regulatory frameworks that are ill-suited to the reality of
SMEs, providing a contextualized and necessary reading for the region.

Based on the analysis of the interviews and the operationalization matrix, a practical model was proposed
that integrates the essential elements to facilitate the adoption of green accounting and design in manufacturing
SMEs. The model was based on the recognition that adoption is only possible when there is basic environmental
awareness and an organizational culture oriented towards change, aspects that were identified as absent or weak
in the companies studied. Based on this, the model proposed the need to incorporate environmental data into
existing accounting systems by recording environmental costs, quantifying waste, energy consumption, and
material use, so that companies can evaluate tangible economic benefits and make informed strategic decisions.
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The model also integrated resource efficiency as an operational axis linking actions such as paper reduction,
recycling, and the use of solar panels with accounting and business performance indicators. The analysis showed
that sustainability must also be incorporated into strategic planning, articulating environmental goals with economic
objectives and business continuity actions that enable the transition to competitive and resilient models. Finally, the
model highlighted that adoption also depends on the external environment. Without tax incentives, accessible
training, adequate certifications for SMEs, and institutional coherence, the ecological transition is limited to isolated
efforts without real consolidation.

In summary, the proposed model concluded that the adoption of green accounting in manufacturing SMEs
occurs when three essential conditions converge: an internal culture that is sensitive to environmental issues, an
accounting system capable of recording environmental information, and an institutional environment that favors
sustainability. The absence of any of these elements leads to delays or fragmented adoption, which explains the
lag observed in the context of Tehuacan, Mexico. This proposal constituted a theoretical, practical, and
contextualized contribution that provides a solid foundation for future research and for the design of regional
business sustainability strategies.

REFERENCIAS

Aranda-Uson, A., Portillo-Tarragona, P., Scarpellini, S., & Llena-Macarulla, F. (2020). The progressive adoption of a circular
economy by businesses for cleaner production: A regional study in Spain. Journal of Cleaner Production, 247,
119648.

Burritt, R. L., Christ, K. L., & Rammal, H. G. (2019). Sustainability accounting and reporting: Fad or trend? Accounting,
Auditing & Accountability Journal, 32(1), 58-87.

Charlo, M. J., Moya, |., & Mufioz, A. M. (2015). Sustainable development and corporate financial performance: A study based
on the FTSE4Good IBEX Index. Business Strategy and the Environment, 24(4), 277-288.

Christ, K. L., & Burritt, R. L. (2013). Environmental management accounting: The significance of contingent variables for
adoption. Journal of Cleaner Production, 41, 163-173.

Clarkson, P. M., Li, Y., Richardson, G. D., & Vasvari, F. P. (2011). Does it really pay to be green? Determinants and
consequences of proactive environmental strategies. Journal of Accounting and Public Policy, 30(2), 122-144.

Cruz Manzo, J., Ortufio Barba, L. C., & Franco Salazar, B. L. (2025). Blockchain en la gestion del talento: Factores
emergentes de innovacion y sostenibilidad en la adopcion de procesos de reclutamiento y seleccion de personal.
Transdigital, 6(12), €510. https://doi.org/10.56162/transdigital510

Arriaga Espinoza, R. J., Rosas Sanchez, R. M., & Flores Mendoza, R. (2026). Analysis of the limiting factors for the adoption of
ecological accounting and design in small and medium-sized manufacturing enterprises. Transdigital, 7(13), e568.
https://doi.org/10.56162/transdigital568


https://doi.org/10.56162/transdigital510

13

Trans

journal

Sociedad de Investigacion sobre Estudios Digitales S.C. | ISSN: 2683-328X

Giannetti, B. F., Aimeida, C. M. V. B., Agostinho, F., & Huisingh, D. (2015). A review of environmental accounting approaches:
Toward a sustainable development perspective. Journal of Cleaner Production, 96, 1-17.

Gray, R. (2010). Is accounting for sustainability actually accounting for sustainability... and how would we know? An
exploration of narratives of organisations and the planet. Accounting, Organizations and Society, 35(1), 47-62.

GRI. (2021). The global standards for sustainability impacts. Official website of Global Reporting Initiative.
https://www.globalreporting.org/standards

Marota, R. (2017). Green concepts and material flow cost accounting application for company sustainability. Indonesian.
Journal of Business and Entrepreneurship, 3(1), 43-43. https://doi.org/10.17358/ijbe.3.1.43

Masdar, N. M. (2020). The Accounting Practices and Environmental Agenda in the Malaysia Airports. International Journal of
Business and Management, 4(1), 1-6.

Naciones Unidas. (2022). Transformar nuestro mundo: la Agenda 2030 para el Desarrollo Sostenible. Pagina oficial de las
Naciones Unidas. https://sdgs.un.org/es/2030agenda

Portillo-Tarragona, P., Scarpellini, S., Moneva, J. M., & Aranda-Uson, A. (2025). The evolution of environmental accounting
research: A bibliometric analysis of its global trajectory. Sustainability Accounting, Management and Policy Journal,
16(1), 12-35.

Qian, W., Burritt, R., & Monroe, G. (2012). Environmental management accounting in local government: A case of waste
management. Accounting, Auditing & Accountability Journal, 24(1), 93-128.
https://doi.org/10.1108/09513571111098072

Scarpellini, S., Portillo-Tarragona, P., Aranda-Uson, A., & Llena-Macarulla, F. (2020). Environmental management accounting
and innovation in clean technologies: An opportunity for circular economy. Journal of Cleaner Production, 247,
119404.

Schaltegger, S., & Wagner, M. (2006a). Integrative management of sustainability performance, measurement and reporting.
International Journal of Accounting, Auditing and Performance Evaluation, 3(1), 1-19.

Schaltegger, S., & Wagner, M. (2006b). Managing the business case for sustainability: The integration of social, environmental
and economic performance. Greenleaf Publishing. https://doi.org/10.4324/9781351280525

Witjes, S., Vermeulen, W. J., & Cramer, J. M. (2017). Exploring corporate sustainability integration into business activities:
Experiences from 18 small and medium sized enterprises in the Netherlands. Journal of Cleaner Production, 142,
2372-2384.

Yin, R. K. (2009). Case study research: Design and methods (4th Ed.). Thousand Oaks, CA: Sage. The Canadian Journal of
Action Research, 14(1), 69-71. https://doi.org/10.33524/cjar.v14i1.73

Arriaga Espinoza, R. J., Rosas Sanchez, R. M., & Flores Mendoza, R. (2026). Analysis of the limiting factors for the adoption of
ecological accounting and design in small and medium-sized manufacturing enterprises. Transdigital, 7(13), e568.
https://doi.org/10.56162/transdigital568


https://www.globalreporting.org/standards
https://doi.org/10.17358/ijbe.3.1.43
https://sdgs.un.org/es/2030agenda
https://doi.org/10.1108/09513571111098072
https://doi.org/10.4324/9781351280525
https://doi.org/10.33524/cjar.v14i1.73

