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ACCOUNTING, CORPORATE GOVERNANCE & BUSINESS ETHICS | 
RESEARCH ARTICLE

Factors affecting the implementation of 
environmental management accounting: A case 
study of pulp and paper manufacturing 
enterprises in Vietnam
Thu Hien Nguyen1*

Abstract:  Vietnam’s pulp and paper industry has contributed significantly to 
socio-economic growth but is also one of the industries with a very high risk of 
environmental pollution. Stems from the goal of economic growth coupled with 
environmental protection operations in Vietnam, this study examines the factors 
affecting the implementation of environmental management accounting (EMA) 
in manufacturing enterprises in Vietnam’s pulp and paper industries. The data 
used in the study were collected through survey questionnaires in the form of 
face-to-face interviews or sent by e-mail or post to survey respondents at 290 
manufacturing enterprises pulp and paper in provinces and cities of Vietnam. 
Survey subjects are managers (directors, deputy directors, chief accountants) and 
accountants who have knowledge of EMA in these enterprises. The survey results 
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were obtained from 250 valid survey questionnaires used in this study. This study 
uses Cronbach’s alpha analysis, exploratory factor analysis, and linear regression 
analysis using SPSS 20 statistical software. The results show that coercive pres-
sure, normative pressure, awareness of the benefits of applying EMA, environ-
mental strategy, managers’ perception, and qualifications of accountants have 
a positive impact on EMA implementation. In which, coercive pressure has the 
strongest impact, and awareness of the benefits of applying EMA has the 
weakest impact on EMA implementation in these enterprises.

Subjects: Business, Management and Accounting; Accounting; Management Accounting 

Keywords: Environmental; manufacturing enterprises; pulp and paper; environmental 
management accounting; accountants

Jel codes: M40; M41; M14

1. Introduction
Environmental pollution and climate change are challenges for countries all over the world. 
These problems degrade people’s quality of life and pose severe threats to global sustainable 
development. As a result, environmental protection and green growth are among the top 
priorities for many countries in attaining long-term socio-economic development. Sustainable 
development must ensure effective economic growth, a just society, and a protected and pre-
served environment. The challenge today is to strike a balance between three pillars: economic 
efficiency, social justice, and environmental protection (Keit, 2011). Today, the issue of green 
economic development has become a business trend in developed countries; while most devel-
oping countries temporarily prioritize economic growth, this will lead to the activities of manu-
facturing enterprises that may cause negative impacts on the environment (O’Neill et al., 2005). 
Similar to other developing countries, economic development activities that contribute to the 
socio-economic promotion of Vietnam have created certain pressures and negatively impacted 
the environment; environmental pollution continues to be complicated, in which the leading 
cause of this situation is manufacturing enterprises, including manufacturing enterprises in the 
pulp and paper industry. According to the Ministry of Natural Resources and Environment (2021), 
although the number of enterprises with high technology levels is increasing, the gap is too far 
compared to some countries in the region. Therefore, to produce goods, it is necessary to 
consume more raw materials and energy, generate more waste, and put pressure on the 
environment, especially in industries with the potential to cause environmental pollution in 
paper processing, textile dyeing, chemicals, etc. Besides, many businesses have not yet focused 
on investing in environmental protection; environmental protection activities have not been 
carried out regularly, have not become the awareness and actions of companies, and are still 
coping (Nguyen & Lai, 2021). However, in the context of international economic integration, the 
change in consumer behavior and awareness, in particular, and the whole society, in general, has 
created new pressures and motivations for businesses to implement—social responsibility in 
environmental protection. Therefore, more than ever, managers need to understand that the 
money spent on controlling and reducing environmental pollution is not an expense, but an 
investment in the future, to increase the environmental value, image, and brand of the business. 
Therefore, to serve business decision-making, in addition to information about revenue, costs, 
and profit, managers also need more information about the environment. Environmental man-
agement accounting (EMA) can provide information to meet this requirement (Khalid et al.,  
2012). Many studies around the world have confirmed that environmental accounting (EA) in 
general, and EMA in particular, are tools that provide businesses with the necessary information 
to reduce environmental impacts, improve both economic efficiency and environmental perfor-
mance, and achieve sustainability (IFAC, 2005). Along with that, EMA has been confirmed as 
a valuable tool to overcome the limitations of conventional management accounting (MA); it 
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helps to better understand and quantify related environmental issues for decision-making 
(Burritt et al., 2002), assist organizations in gaining competitive advantage (Godschalk, 2008), 
and improve corporate environmental performance, cost savings, reduce waste costs, opera-
tional efficiency, increase in revenue, and improve capital investment decisions (Burritt & 
Schaltegger, 2010).

In Vietnam, the concept of EMA is still relatively new and has not been widely disseminated to 
many enterprises. As there are currently no specific regulations and guidelines on EA and EMA, 
enterprises have difficulty collecting, identifying, analyzing, and evaluating effectively environ-
mental data, especially waste management prevention of environmental pollution. Therefore, 
many enterprises have not yet applied for EMA and are unaware of the benefits of EMA 
implementation. Enterprises only see the financial benefits (monetary measure) but not the 
environmental benefits. This leads to the application of EMA in the management of production 
and business activities of Vietnamese enterprises, including pulp and paper manufacturers, is 
still at a low level. This can be considered one of the difficulties and challenges for management 
agencies, policymakers, and businesses themselves in implementing development goals asso-
ciated with environmental protection. Therefore, the problem for regulators, policymakers, and 
businesses is how to implement EMA best. In order to solve this problem, Vietnamese regulatory 
agencies and policymakers need to perfect environmental management institutions, specific 
regulations, and guidelines on EA as well as EMA to ensure synchronization and create favorable 
conditions for businesses to apply EMA. At the same time, companies need to be aware of the 
role and benefits of EMA implementation; that is, using EMA can increase position image, 
improve reputation, increase access to capital, and be more accessible to expand plans due 
to increased community trust (USEPA, 1995). Furthermore, EMA is a tool for businesses to 
manage business operations and the environment, effectively control and use natural resources, 
reduce unwanted environmental impacts, and help improve their image and standardization of 
enterprise operations (Zutshi & Sohal, 2004).

On the other hand, in recent years, there have been many studies that go into depth to 
examine the factors affecting the implementation of EMA; however, the results of the studies are 
still different and inconsistent due to the research being done in different countries, fields, 
professions, time. Furthermore, EMA is a relatively new branch of accounting, so the research 
related to EMA is still relatively modest (Bouma & van der Veen, 2002), especially since not much 
research has been done in developing countries (Herzig et al., 2012). The studies are mainly 
carried out in developed countries with a synchronous infrastructure and a relatively complete 
legal system for implementing EMA. Studies on the implementation of EMAs in countries with 
economies in transition, such as Vietnam, are still relatively modest, especially since there are 
almost no studies examining the implementation of EMAs in manufacturing enterprises in the 
pulp and paper industry in Vietnam. Therefore, to help carry out the above efforts, this study 
examines the influence of factors on the implementation of EMA at pulp and paper manufactur-
ing enterprises in Vietnam. The results show that the factors of coercive pressure, normative 
pressure, awareness of the benefits of applying EMA, environmental strategy, managers’ percep-
tion, and qualifications of accountants have a positive impact on EMA implementation in the 
pulp and paper manufacturing enterprises in Vietnam. The findings of this study provide evi-
dence on the degree of impact of factors on the implementation of EMA, thereby suggesting 
several implications to help state management agencies, policymakers, professional associa-
tions, training institutions, and enterprises in the process of promulgating mechanisms and 
policies affecting factors to promote the implementation of EMA in manufacturing enterprises 
in Vietnam.

2. Environmental and socio-economic impacts of the pulp and paper industry in Vietnam
The pulp and paper industry is one of the significant industries for the socio-economic develop-
ment strategies of countries. Vietnam’s pulp and paper industry also contribute to the economy’s 
development (Pham, 2022); this is considered one of the key industries contributing to poverty 
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reduction, poverty reduction, economic restructuring, and economic development in remote areas. 
In recent years, Vietnam’s paper industry has had an average growth rate of about 10–12% 
per year, the paper industry’s production contributes about 1.5% of GDP value, and export turnover 
reaches over 1 billion USD (Hoa, 2020). However, besides the positive effects on the economy, the 
pulp and paper industry is characterized by high energy, fuels, and chemicals, emitting toxic 
emissions, and this is one of the manufacturing industries causing significant environmental 
pollution. Environmental impacts such as air pollution (e.g., chlorine vapor in the bleaching 
process, waste from fuel combustion for boilers, H2S gas, etc.), wastewater pollution (e.g., waste-
water from the production process, wastewater components containing a mixture of plant extracts 
such as resins, fatty acids, lignin, etc.), pollution due to solid waste (e.g., packaging, all kinds of 
paper, sludge from septic tanks, waste paper impurities, coal slag from boilers, incinerators, etc.) of 
this industry are problems causing heavy consequences for the environment and people’s health; 
environmental quality continues to deteriorate in many places, many environmental hotspots have 
been negatively affecting residential areas. Recognizing the impact of the pulp and paper industry 
on the environment, the Ministry of Industry and Trade (2014) approved the “Plan on development 
of Vietnam’s paper industry up to 2020 and vision extended to 2025” with the view of developing 
Vietnam’s paper industry in a sustainable way associated with the task of environmental protec-
tion. However, paper and packaging enterprises have not paid much attention to environmental 
protection. As a result, waste from the paper and packaging production process, such as waste-
water, exhaust gases, and solid waste, negatively impacts human life, health, the environment, 
and the ecosystem. Therefore, this issue is receiving special attention from the authorities (Pham,  
2022). To produce 1 ton of finished paper, Vietnamese factories must use about 2 tons of wood 
and 100–350 m3 of water, while the world’s modern paper mills only use 7–15 m3 of water. This 
situation wastes water resources and causes businesses to increase environmental treatment 
costs. Therefore, paper manufacturing enterprises need to cut costs, reduce electricity and water 
consumption, and ensure stable and sustainable development. At the same time, it increases 
production efficiency, improves technology and management capacity, effectively use natural 
resources, and reduces undesirable environmental impacts.

3. Theoretical foundations and hypothesis

3.1. Background theory

3.1.1. Isomorphic institutional theory 
DiMaggio and Powell (1983) consider isomorphism as the concept that best describes the homo-
genization process. The authors believe that the organization’s characteristics will be changed to 
match the features of the environment. The institutional isomorphism theory deals with coercive 
isomorphism, simulated isomorphism, and normative isomorphism. From the point of view of 
coercive isomorphism, the legal system is the primary determinant of EMA implementation. 
Enterprises may face institutional pressure, and they must implement EMA to satisfy the expecta-
tions and requirements of stakeholders, especially those with strong influence, such as regulators 
or owners; even coercive pressures come from customers, investors, competitors, etc. Normative 
pressure is related to professionalism, i.e., when members jointly manage quality and establish 
a perceived and legal basis for professional autonomy. The increasingly strong development of 
professional organizations makes it easier for changes to spread. In Vietnam, domestic and 
foreign professional associations also play an important role in EMA implementation. Thus, the 
institutional theory is used to explain the influence of factors such as coercive pressure, normative 
pressure, education, and occupation on popularizing the application of EMA in enterprises. In 
addition, simulated pressure is the response that mimics other organizations in the society of 
enterprises to techniques and methods that have been accepted, adopted, or considered the 
industry norm (DiMaggio & Powell, 1983). However, in the context of Vietnam, it can be seen that 
Vietnam does not have specific regulations and guidelines on the implementation of EA and EMA, 
so there are still not many enterprises applying for EMA. That’s why manufacturing enterprises in 
the pulp and paper industry find techniques and methods of using EMA from other manufacturers 
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that seem very difficult. Therefore, this study does not consider the influence of simulated 
pressure factors on implementing EMA in manufacturing enterprises in Vietnam’s pulp and 
paper industry.

3.1.2. Legitimacy theory 
The legitimacy theory holds that an organization’s activities must conform to the values or social 
norms in which it operates. The failure of organizations to adhere to social values or norms can 
make it difficult for the organization to gain the community’s support to continue working. The 
sustainable development of enterprises must be considered from three perspectives: economic, 
environmental, and social (Elkington, 1997). Accordingly, an enterprise creates economic values 
while protecting and developing environmental and social values. However, the reality shows that 
enterprise activities always have increasingly serious impacts on the environment and social 
community. Therefore, the pressure of legal authorities, environmental groups, and the social 
community forces businesses to implement environmental responsibility through environmental 
management according to standards and to change the accounting system to disclose appropriate 
environmental information. Likewise, pressure from society will force enterprises to fulfill their 
responsibility for the environment through standards and change the accounting system to 
disclose appropriate environmental information. Thus, the theory legitimacy the relationship 
between enterprises and society. An enterprise’s activities must be consistent with socially 
accepted values for such actions to be considered legal and for companies to exist and develop 
in the community. Legitimacy theory explains the reasons and motivations for using EMA as a tool 
for organizations to carry out social responsibility. Therefore, this theory is used as the basis to 
form factors such as awareness of the benefits of applying EMA, managers’ perception, and 
environmental strategies affecting the implementation of EMA in enterprises.

3.2. Implementation of EMA
Implementation of EMA refers to a system of accounting techniques that provide managers with 
financial and non-financial information about the organization and the environment (Bouma & 
Correljé, 2003). It is a valuable tool to overcome the limitations of conventional MA to better understand 
and quantify environmental issues for decision-making (Burritt et al., 2002). EMA is a technique for 
identifying, collecting, and analyzing environmental information that uses value and in-kind measures, 
providing information responsive to an organization’s internal analysis and decision-making (UNDSD,  
2001). EMA is the management of environmental and economic performance through the development 
and implementation of appropriate environment-related accounting systems and practices. 
Environmental management accounting typically involves life-cycle costing, full-cost accounting, bene-
fits assessment, and strategic planning for environmental management (IFAC, 2005).

Implementing EMA in an organization includes monetary accounting (financial or monetary informa-
tion) and non-monetary accounting. In which, EMA on a non-monetary basis, reflects all past, present, 
and future flow of materials and energy of the organization that impact the ecosystem, presented as 
a measurement artifact. Non-monetary information, including information related to materials, energy, 
water, waste, and emissions because of the environmental impacts caused by the organization that are 
directly related to the use of resource materials and the amount of waste, emissions, and discharge into 
the environment. EMA is an extension of the traditional application of MA to environmental issues in 
business operations in monetary terms (e.g., costs of environmental compliance, investment in environ-
mental protection, and pollution prevention). Environment-related costs under EMA include environ-
mental protection expenditures and other important monetary information needed to cost-effectively 
manage environmental performance (IFAC, 2005).

3.3. Research hypothesis

3.3.1. Coercive pressure 
Coercive pressure reflects certain institutions’ enforcement and management aspects. According 
to the institutional theoretical framework, coercive pressure comes from legal regulations of state 
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agencies (pressure from government and regulatory agencies) and threats of losing competitive 
advantage from the business environment (pressure from customers, suppliers, investors, media, 
etc.). Therefore, the institutional characteristics of the environment are increasingly being noticed 
as important determinants of organizational structure and performance (Hussain & Gunasekaran,  
2002). When the environment is no longer a local or national issue but becomes global, it is 
necessary and appropriate to protect the environment in the accounting system and carry out 
environmental responsibility reporting for businesses to achieve legitimacy in their operations. In 
other words, coercive pressure motivates businesses to apply EMA to achieve legitimacy in their 
operations. Regulations, legal documents of the government, and environmental management 
agencies affect the disclosure of environmental information by enterprises (Nguyen et al., 2020). 
However, enterprises tend not to apply EMA when there is no pressure from state management 
agencies, so increasing coercive pressure, especially from the government, will increase the 
intention and willingness to apply EMA of enterprises (Chang & Deegan, 2007). Mandatory regula-
tions will be a determinant of EMA practice, so the development of EMA will be addressed by the 
government and other authorities (Jamil et al., 2015). Therefore, pressure from the government, 
environmental protection organizations, inter-agency environmental regulatory agencies, etc., 
significantly affects the ability to implement EMA practices (Tran et al., 2021). In other words, 
with increasing coercive pressure, manufacturing firms will be more willing to implement EMA 
(Jamil et al., 2015). Based on the above arguments, the first hypothesis of this study is developed 
as follows: 

H1: Coercive pressure positively impacts the implementation of EMA in pulp and paper manufac-
turing enterprises.

3.3.2. Normative pressures 
According to institutional theory, normative pressure derives from the pressure in social norms 
formed from the background of education and profession to achieve corporate behavior. Therefore, 
normative pressures are pressures on organizations to comply with professional standards, reg-
ulations, principles, and ethics and are accomplished through education and professional associa-
tions. The accountants agree that their work is closely related to their education and training. In 
addition, they react naturally to information provided by other accountants and from professional 
associations to which they are members (Bennett et al., 2004); therefore, it can be expected that 
the implementation of EMAs by businesses will be affected by pressure from professional bodies or 
educational institutions, or in other words, normative pressure is a solid premise for applying EMA 
(Jalaludin et al., 2011). Qian et al. (2015) examined normative barriers related to the development 
of EMA and found that public awareness and education (normative pressure) are important factors 
affecting the implementation of EMA; however, the effect of normative pressure on the organiza-
tion may differ from country to country. Chang and Deegan (2010) confirm that in developed 
countries, professional associations and formal educational institutions play a significant role in 
influencing the behavior of organizations on environmental issues and EMA implementation, 
higher than that of developing countries. Based on the above analysis, the second hypothesis of 
this study is as follows: 

H2: Normative pressure positively impacts the implementation of EMA in pulp and paper manu-
facturing enterprises.

3.3.3. Awareness of the benefits of applying EMA 
The understanding and awareness of accountants and other stakeholders towards EMA is an 
important factor in applying and developing EMA in practice (e.g., Burritt et al., 2002; Jalaludin 
et al., 2011). The issue of perception of benefits reflects a basic understanding of EMA, under-
standing the role and importance of EMA in corporate governance, connecting corporate interests 
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with social benefits, and then being ready to participate in the application of EMA. EMA will help 
provide more accurate, complete, and comprehensive information to measure performance, 
thereby improving not only the image of the organization but also increasing relationships with 
the community and stakeholders, complying with environmental laws, avoiding fines, compensa-
tion, and remedying environmental problems (IFAC, 2005). Legitimacy theory explains that, 
through the implementation of environmental protection activities and the disclosure of informa-
tion on the responsibility to perform social contracts, businesses will gain several benefits in the 
process of operating, such as: creating more trust in society in the enterprise, improving position, 
image, gain competitive advantage, etc. This is the reason and motivation that EMA is used as 
a tool for the organization to implement social responsibility to ensure that its activities meet the 
requirements of society. However, enterprises with low environmental awareness only implement 
EMA when they benefit from this. From the above statements, the third hypothesis of this study is 
as follows: 

H3: Awareness of the benefits of EMA adoption has a positive relationship with implementing EMA 
in pulp and paper manufacturing enterprises.

3.3.4. Environmental strategy 
Environmental strategy is understood as a set of initiatives that can reduce the impact of activities 
on the natural environment through products, processes, and policies such as reducing energy 
consumption, waste, sustainable green resource use, and implementation of environmental man-
agement systems (Bansal & Roth, 2000). Accounting information systems such as EMA can be 
useful in providing information on environmental costs; monitoring financial performance and the 
environment when implementing environmental strategy (Ferreira et al., 2010). However, enter-
prises agree that using EMA only to meet environmental regulatory requirements (Setthasakko,  
2010) or pressure and expectations from stakeholders, such as customers, were seen to be the 
reason for capital investment and other environmental actions (Khalid et al., 2012). 
Notwithstanding, the influence of environmental strategy on EMA implementation is said to be 
unclear (Chang & Deegan, 2007). The recent trend relating to sustainable development has led 
enterprises, to state their confirmation and declare their responsibility to society in their environ-
mental strategy. Therefore, enterprises should have no choice but improve their image by adopting 
innovation tools such as EMA (Tran et al., 2021). In addition, the concern about environmental 
protection has encouraged enterprises to organize EMA (Wachira, 2014). Indeed, according to the 
legitimacy theoretical framework, society and the community will evaluate the business’s activities 
for the environment. Hence, companies need to behave in accordance with environmental respon-
sibility by publishing environmental information and publishing a list of strategies implemented to 
bring legitimacy or maintain the business’s legitimacy. Enterprises will try to satisfy social require-
ments to ensure their production and business activities, and the implementation of EMA will be 
considered for deployment. Based on the above argument, the fourth hypothesis of the study is 
stated as follows: 

H4: Environmental strategy positively impacts the implementation of EMA in pulp and paper 
manufacturing enterprises.

3.3.5. Managers’ perception 
Legitimacy theory is also used to explain the cognitive factor of managers (especially senior man-
agers) affecting the disclosure of environmental information of enterprises. Due to pressure from legal 
authorities, environmental groups, and the social community, businesses are forced to fulfill their 
environmental responsibility through standard environmental management and change the account-
ing system to appropriate environmental information disclosure. Therefore, the reception and 
response to the change in response to legitimacy, especially for potential social contracts, depends 
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greatly on the perceived needs of business managers. Many previous studies have shown that top 
management’s interest and support are critical to the success of any environmental management 
practice (Henriques & Sadorsky, 1999; Zhu & Sarkis, 2004). The success or failure of the implementa-
tion of EMA in enterprises depends on the management ability as well as the support of the 
administrators. Management’s perception is one of the important factors in EMA practice (Kokubu & 
Nashioka, 2005), as managers influence policy choices; environmental strategy in business activities. 
When managers are aware of the usefulness of EMA, they will implement a proactive environmental 
strategy to provide environmental information, reduce operational costs, reduce costly waste, exploit 
new markets and attract consumers through green products. In contrast, business managers’ lack of 
environmental responsibility and active support for EMA readiness can hinder EMA implementation 
(Jamil et al., 2015). From the above statements, the fifth hypothesis of the study stated as follows: 

H5: Managers’ perception of the usefulness of EMA has a positive relationship with the implemen-
tation of EMA in pulp and paper manufacturing enterprises.

3.3.6. Qualifications of accountants 
The institutional theory explains the influence of vocational education factors on the process of 
popularizing the application of EMA in enterprises. The process of enterprises applying a voluntary 
environmental commitment to relieve pressure from environmental regulations is carried out by 
promoting the role of accountants in EMA practice. The qualifications of employees are considered 
an important factor in being able to successfully apply EMA because if the employees do not 
master the knowledge and skills, it is difficult for EMA to apply to the business. So, in the enterprise, 
the presence of qualified accountants is a significant factor affecting the implementation of EMA. 
Usually large enterprises often have specialized accounting/finance departments and tend to 
employ qualified accountants to provide professional reports and advice. Accountants’ lack of 
environmental knowledge and experience can restrict the integration of environmental issues into 
existing accounting practices (Setthasakko, 2010). Therefore, accounting staff is an important 
factor affecting the implementation of green accounting (Nguyen, 2020), especially EMA. In fact, 
the application of EMA differs from traditional accounting, so accountants need knowledge and 
skills related to the environment and EMA. Applying EMA tools is considered too complex to require 
highly qualified staff (Tran et al., 2021); therefore, accounting staff qualifications influence EMA 
implementation (Adams, 2002; Wilmshurst & Frost, 2001). Based on the above arguments, the 
sixth hypothesis of the study stated as follows: 

H6: The qualification of accountants has a positive relationship with the implementation of EMA in 
pulp and paper manufacturing enterprises.

3.4. Research models
Based on the theoretical background and the above hypotheses, this study’s proposed theoretical 
research model is described as shown in Figure 1.

Regression model: based on the hypotheses and proposed research models, the expected 
regression equation reflects the relationship between “factors affecting the implementation of 
EMA in pulp and paper manufacturing enterprises in Vietnam” as follows:

EMAi = α + β1COERi + β2NORMi + β3BENEi + β4STRAi + β5PERCi + β6QUALi + εi

In which, EMAi is the implementation of EMA in pulp and paper manufacturing enterprises 
sample i. The variables COER, NORM, BENE, STRA, PERC, and QUAL are the variables of coercive 
pressure, normative pressure, awareness of the benefits of applying EMA, environmental strategy, 
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managers’ perception, and qualifications of accountants. The variables in this study are described 
in Table A1 (see Appendix A).

α: Constant term

βi: Coefficients of the explanatory variables

εi: Residual

4. Research methodology

4.1. Data collection methods
This study uses primary and secondary data sources. In which secondary data is obtained from 
conferences, seminars, published topics, scientific articles, etc.; primary data is obtained through 
a survey questionnaire with a 5-point Likert scale (from 1: Strongly disagree to 5: Strongly agree) 
by face-to-face interview or sent by email or post to 290 enterprises. The subject to be surveyed to 
intelligibility and express their views (Marton-Williams, 1986), less confusion, and increased 
response rates (Babakus & Mangold, 1992; Devlin et al., 1993); this study selects all structures 
measured using a 5-point Likert scale. The survey’s subjects are managers (directors, deputy 
directors, chief accountants) and accountants with knowledge of EMA at pulp and paper manu-
facturing enterprises in Vietnam’s provinces and cities. This audience consists of individuals who 
thoroughly understand the enterprise’s internal control system, financial management system, or 
current condition, so they play a critical and decisive role in its EMA implementation. The survey 
results yielded 250 valid survey questionnaires (an 86 percent response rate) used in the research. 
In addition, the author conducted this survey from August to December 2021. Table 1 shows the 
characteristics of the respondents in this study.

In addition, the sample size in exploratory factor analysis (EFA) must be 4 or 5 times the number 
of variables in factor analysis (Hoang & Chu, 2008). Furthermore, in practical research applications, 
the sample size is often larger than 150 (Anderson & Gerbing, 1988). Therefore, this study selected 
a sample size of 250 samples to conduct the study, which is completely appropriate.

4.2. Data analysis methods
The study uses statistical software SPSS 20 for descriptive statistical analysis through a multi- 
variable linear regression model with criteria such as Cronbach’s Alpha test to assess the reliability 
of the scale, EFA analysis to regroup observed variables into more meaningful factors, testing the 
linear regression model to determine the correlation between factors and the implementation 
of EMA.

Implementation of
EMA in 

enterprises (EMA)

Coercive pressure 

Normative pressure 

Awareness of the benefits 
of applying EMA 

Environmental strategy 

Managers' perception 

Qualifications of 
accountants 

Figure 1. Proposed research 
model. source: suggested by 
the author.
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5. Results and discussion

5.1. Cronbach’s alpha test
Cronbach’s Alpha coefficients examine the degree of correlation between observed variables in the same 
factor included in the research model. Table 2 ʹs results show that all variables have Cronbach’s alpha 
coefficients > 0.6, so the scales can be used well and reliably (Hoang & Chu, 2008). Thus, Cronbach’s Alpha 
test results show that the observed variables belonging to the factor groups remain the same.

5.2. Exploratory factor analysis (EFA)
The scales of this study are built based on the scales of previous studies and adjusted to suit the 
practical conditions in Vietnam. Therefore, this study uses EFA analysis to uncover latent structures 
among observed variables. EFA analysis is performed to reshape the structure of the groups of 
scales, consider the convergence and discriminant of the groups of variables, and help remove the 
observed variables that have no practical significance. Thus, EFA analysis is used to reduce a set of 
observed variables into a more significant set of factors (Nguyen, 2011). The test results in Table 3 
show that the coefficient KMO = 0.808 (satisfying 0.5 ≤ KMO ≤ 1) should be satisfactory, and the 
Barlett test has Sig. = 0.000 < 5%, so these observed variables are closely related to and suitable 
for EFA analysis. The total variance extracted is 69.387% > 50%, at Eigenvalues = 1.559 > 1, 
satisfactory (Anderson & Gerbing, 1988). The characteristic variables all have factor loading > 0.5, 
so they are satisfactory (Hair et al., 1998). Thus, the results of the EFA analysis are completely 
consistent, and the extracted factors are reliable and valid.

The analysis results of the scale of EMA in Table 4 show that the coefficient KMO = 0.903 
(satisfying 0.5 ≤ KMO ≤ 1), the Barlett test has Sig. = 0.000 < 5%, so the model is suitable for the 
analysis; the variables are correlated overall. Total variance extracted is 62.149% > 50%; at 
Eigenvalues = 5.593 > 1, so the model is eligible for EFA analysis. The results of Table 5 show 
that the observed variables of the dependent variable EMA are satisfied (factor loading > 0.5). Thus, 
after analyzing EFA, the nine observed variables of the EMA variable have no disturbance, so the 
EMA variable is suitable and included in the study.

Table 1. Describe the characteristics of the respondents (N = 250)
Characteristics Classification Frequency Percentage (%)
Enterprise size Small (less than 100 

staff)
102 41

Medium (from 100 to less 
than 200 staff)

90 36

Large (over 200 staff) 58 23

Workplace Director 40 16

Deputy director 50 20

Chief accountant 65 26

Accountant 95 38

Working time Less than 5 years 47 19

From 5 to less than 
10 years

118 47

From 10 to less than 
20 years

58 23

Over 20 years 27 11

Qualifications Postgraduate level 42 17

University degree 186 74

College degree 22 9

Source: Compiled by the author 
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5.3. Regression analysis
The Pearson correlation test tests a linear relationship between independent and dependent 
variables. The results in Table 5 show that the independent variables COER, NORM, BENE, STRA, 
PERC, QUAL, and the dependent variable EMA all have Sig. < 5%, so these independent variables 
are correlated with the dependent variable and continue to be included in the research model to 
explain the dependent variable.

This study uses the linear regression method to test research hypotheses and analyze the 
relationship between the dependent and independent variables. The test results show that, 
Adjusted R Square = 41.8% (Table 6), which means that the independent variables explain 41.8% 
of the variation of the dependent variable. Furthermore, the ANOVA test has Sig. = 0.000 < 5% 
(Table 7), so the model is statistically significant and has at least one independent variable 
affecting the dependent variable.

The results in Table 8 show that the variables COER, NORM, BENE, STRA, PERC, QUAL all have Sig. 
< 0.05, so the regression model is statistically significant, suitable for the data set, and usable, i.e., 
the independent variables COER, NORM, BENE, STRA, PERC, and QUAL impact the variable depends 
on EMA. Furthermore, the independent variables’ variance inflation factors (VIF) are less than 2, so 
multicollinearity is not violated (Nguyen, 2011).

Thus, after performing hypothesis testing by the linear regression model, hypotheses H1, H2, H3, 
H4, H5, and H6 are accepted with statistical significance at 1%; the regression coefficients (B, Beta) 
were found to have statistical significance, and the level of impact of the independent variables on 
the dependent variable from high to low, respectively: COER, PERC, QUAL, STRA, NORM, BENE.

5.4. Discussion

5.4.1. Coercive pressure 
Coercive pressure is an important factor, having the strongest impact on EMA implementation in 
pulp and paper manufacturing enterprises in Vietnam (B1 = 0.146). This result proves that when 
the coercive pressure increases by 1 unit, the implementation of EMA in pulp and paper 
enterprises increases by 0.146 units. In other words, if enterprises face much coercive pressure 
related to the environment, they will consider implementing EMA in the future. This result is 
consistent with the study of Chang and Deegan (2007), Jamil et al. (2015), and Tran et al. 

Table 2. Cronbach’s alpha test
Component N of items Cronbach’s Alpha

1 Coercive pressure 
(COER)

7 0.898

2 Normative pressure 
(NORM)

3 0.751

3 Awareness of the 
benefits of applying EMA 
(BENE)

8 0.943

4 Environmental strategy 
(STRA)

5 0.914

5 Manager’s perception 
(PERC)

4 0.868

6 Qualifications of 
accountants (QUAL)

4 0.799

7 Implementation of EMA 
in enterprises (EMA)

9 0.921

Source: Research results 
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(2021). In Vietnam, environmental issues and environmental protection are always of particular 
concern to the government. Many guidelines and policies on environmental protection and 
climate change have been revised to solve the current environmental situation problems. The 
legal system on the environment is gradually being perfected to regulate the management and 
protection of the environment, clearly defining the obligations and responsibilities of enterprises 
in integrating environmental issues into their business activities. From an accounting perspec-
tive, the control of enterprises by the authorities in the field of environment as well as regula-
tions that require enterprises to report and assess impacts related to the environment and 

Table 3. The results of exploratory factor analysis of independent variables
Component

1 2 3 4 5 6
BENE5 0.873

BENE6 0.871

BENE4 0.858

BENE3 0.857

BENE8 0.845

BENE7 0.803

BENE1 0.785

BENE2 0.784

COER1 0.852

COER3 0.828

COER4 0.802

COER7 0.785

COER2 0.725

COER5 0.716

COER6 0.683

STRA4 0.933

STRA3 0.927

STRA5 0.897

STRA2 0.751

STRA1 0.705

PERC3 0.838

PERC2 0.828

PERC1 0.805

PERC4 0.790

QUAL3 0.817

QUAL4 0.795

QUAL2 0.773

QUAL1 0.729

NORM2 0.838

NORM1 0.785

NORM3 0.774

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. KMO 0.808

Bartlett’s Test of Sphericity Sig. 0.000

Extraction Sums of Squared Loadings Total 1.559

Cumulative % 69.387

Source: Research results 
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society. Therefore, preparing annual reports will pressure enterprises to have financial, environ-
mental, and social management systems. Thus, when enterprises receive pressure from power-
ful external institutions (government, regulatory agencies, customers, suppliers) will promote 
and encourage them to implement EMA.

5.4.2. Normative pressure 
Normative pressure also is a factor that positively impacts the implementation of EMA in pulp and 
paper manufacturing enterprises in Vietnam (B2 = 0.090). If normative pressure increases by 1 
unit, the probability of EMA implementation in pulp and paper enterprises increases by 0.090 units. 
This finding is consistent with the research results of Jalaludin et al. (2011), and Qian et al. (2015). 
This finding is suitable to explain that the current implementation of EMA in Vietnam is nonman-
datory; the accounting regulations are focused and directed only to traditional accounting and tax 
management, while there are no guidelines for EMA application. Therefore, although many enter-
prises are moving towards production, business processes, and service provision in line with the 
sustainable development strategy, the accounting staff in the enterprises have a good under-
standing of the environment is still limited. In contrast, teaching and training programs on the 
implementation of environmental accounting have not been developed. Therefore, if enterprises 
are interested in training and practicing to provide employees with a solid foundation in the 
environment, it will create a premise for them to be able to apply EMA in the future. In addition, 
professional associations also have a significant influence on the behavior of the accounting team, 
especially concerning the membership of these associations. Therefore, professional associations’ 
focus on developing and emphasizing the importance of EMA will spur members to be more 
interested in and likely to implement EMA. This implies that professional bodies and educational 
institutions should step up their role in increasing regulatory pressure on pulp and paper busi-
nesses to promote EMA implementation.

5.4.3. Awareness of the benefits of applying EMA 
Awareness about the benefits of applying EMA positively impacts EMA implementation in pulp and 
paper manufacturing enterprises in Vietnam (B3 = 0.084). The results show that when the percep-
tion of the benefits of applying EMA increases by 1 unit, the implementation of EMA in pulp and 
paper enterprises increases by 0.084 units. This finding explains that when the accounting depart-
ment in the enterprise appreciates the benefits of EMA tools and techniques, it will increase the 

Table 4. The results of the exploratory factor analysis of the dependent variable
Component

1

EMA4 0.927

EMA5 0.843

EMA2 0.795

EMA3 0.795

EMA6 0.794

EMA1 0.787

EMA7 0.715

EMA8 0.712

EMA9 0.700

Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy.

KMO 0.903

Bartlett’s Test of Sphericity Sig. 0.000

Extraction Sums of Squared 
Loadings

Total 5.593

Cumulative % 62.149

Source: Research results 
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implementation of EMA in enterprises. This result is consistent with the results of Burritt et al. 
(2002), Jalaludin et al. (2011). Applying EMA helps businesses fulfill their responsibilities and meet 
the requirements of society, create more trust in the community for businesses, improve their 
position, image, and gain competitive advantages. However, unfortunately, Vietnam does not have 
many guiding documents on EA and EMA, so it is difficult for accountants to monitor, record and 
analyze information about the environment. Along with that, EMA has not been propagated, 
promoted, and taught in accounting and auditing training programs at professional associations 
in accounting, training institutions, etc. This leads to limited awareness of the benefits of EMA in 
the business community in general, accountants and auditors in particular.

5.4.4. Environmental strategy 
The environmental strategy is a factor that positively impacts the implementation of EMA in 
pulp and paper manufacturing enterprises in Vietnam (B4 = 0.110). This result shows that when 
the environmental strategy increases by 1 unit, the implementation of EMA in pulp and paper 
enterprises increases by 0.110 units. This finding is consistent with the study of Setthasakko 
(2010), Ferreira et al. (2010), Chang and Deegan (2007), and Tran et al. (2021). This result 
implies that, in the context of increasing awareness of the volatility of the business environ-
ment, businesses will choose to promote environmental strategies and actively apply the EMA 
system to manage information environmental news. Thus, to diffuse the implementation of 
EMA, the enterprise’s environmental strategy should be the first issue that needs to be solved 
and improved. Currently, Vietnam is in the process of industrialization and modernization of the 
country; the economic growth rate is relatively high, leading to an improvement in people’s 

Table 5. Correlations
BENE COER STRA PERC NORM QUAL EMA

BENE 1

COER 0.160* 1

STRA 0.186** 0.246** 1

PERC 0.290** 0.217** 0.214** 1

NORM 0.066 0.235** 0.024 0.231** 1

QUAL 0.127* 0.290** 0.093 0.212** 0.052 1

EMA 0.324** 0.423** 0.327** 0.430** 0.367** 0.324** 1

Note: ** and * indicates significant at 1%, 5%. 
Source: Research results 

Table 6. Model summary
Model R R Square Adjusted 

R Square
Std. Error of 
the Estimate

Durbin- 
Watson

1 0.657 0.432 0.418 0.24713 1.980

Source: Research results 

Table 7. ANOVA
Model Sum of 

Squares
df Mean 

Square
F Sig.

1 Regression 11.269 6 1.878 30.752 0.000

Residual 14.841 243 0.061

Total 26.110 249

Source: Research results 
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consumption levels, green products, products that meet safety and quality standards and are 
environmentally friendly have gradually become the practical needs of people. Therefore, 
“green” quality will become a competitive advantage to help enterprises gain better market 
share. The brand development associated with the “green” factor—using friendly materials and 
technologies, offering “clean” products, and ensuring the environment plays a pivotal role in the 
enterprise’s development strategy. To do this, enterprises themselves need to set common 
goals and policies on the environment, provide environmentally friendly products, commit to 
complying with regulations, certify environmental awareness, and provide effective environ-
mental protection and management solutions.

5.4.5. Manager’s perception 
Managers’ perception of EMA is also a significant factor, positively impacting the implementation of 
EMA in pulp and paper manufacturing enterprises in Vietnam (B5 = 0.139). The results show that 
when managers’ awareness of EMA increases by 1 unit, the implementation of EMA in pulp and paper 
enterprises increases by 0.139 units. This result is similar to that of Kokubu and Nashioka (2005), Jamil 
et al. (2015). In fact, managers and business operators stand at the ones who forefront of under-
standing the role of EMA and are the ones who decide or lead departments in the enterprise to 
implement EMA. They are the ones who make the right strategies and decisions for enterprises to 
achieve their sustainable development goals. If the management requires the introduction of EMA as 
one of the top strategies, the implementation of EMA in these enterprises will accelerate rapidly. 
Therefore, if managers and business operators are the perception of the benefits and appreciate the 
usefulness of EMA technical tools, they will be interested in and plan to apply EMA to implement the 
proactive environment strategy, provide much environmental information, reduce operating costs, 
exploit new markets and attract consumers through green products. However, many managers and 
business operators in Vietnam are often interested in financial accounting to provide financial 
information to management agencies, shareholders, creditors, and other parties, so most businesses 
have not paid much attention to EMA’s tools and techniques to support the management and 
administration process. Furthermore, many enterprise managers and executives make operational 
decisions based on emotional elements or experience rather than principles, skills, management 
expertise, or other information offered by EMA.

5.4.6. Qualifications of accountants 
Qualifications of accountants are also an important factor, positively impacting the implemen-
tation of EMA in pulp and paper manufacturing enterprises in Vietnam (B6 = 0.127). Research 
results confirm that when the qualifications of accountants increase by 1 unit, the implementa-
tion of EMA in pulp and paper enterprises increases by 0.127 units. This result is consistent with 
the study of Wilmshurst and Frost (2001), Setthasakko (2010), Nguyen (2020), and Tran et al. 
(2021). This finding explains that businesses with well-trained and highly qualified accountants 
will help implement EMA more smoothly. The accounting staff in enterprises greatly influences 
the organization of accounting, affecting the process of receiving and processing accounting 
information to provide managers with decisions to make. Therefore, these accountants need to 
have the qualifications, knowledge, and experience in accounting to better implement account-
ing in the enterprise, creating a premise for applying EMA. In Vietnam, accounting and auditing 
training institutions mainly focus on financial accounting training programs; few MA training 
programs, especially EMA. This leads to numerous accountants with only knowledge and experi-
ence in financial accounting and lacking skills and expertise in MA and EMA. Even the concept of 
EMA is relatively new to many enterprises in general and accounting practice teams in parti-
cular. Therefore, the implementation of EMA in Vietnamese enterprises will face certain 
difficulties.

6. Conclusion and recommendations
Vietnam has built a strategic orientation to develop a sustainable economy based on harmonizing 
cultural and social factors, especially balancing the economy with the environment and protecting 
the environment responsibly. Socio-economic development must permanently attach importance 
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to environmental protection and improvement. However, like other developing countries, Vietnam 
is being strongly affected by climate change, pollution, and environmental degradation, which has 
affected the economy as well as the quality of life of the people. In particular, the main object of 
environmental degradation is businesses. In fact, most enterprises in developing countries often 
set target profit rather than growth associated with conservation and environmental protection 
activities. Many studies worldwide have confirmed EMA as a useful tool to quantify environmental- 
related issues for decision-making. Thereby helping enterprises in gaining competitive advantage, 
cost savings, reduce waste costs, operational efficiency, increase in revenue, and improve the 
corporate environment. Stemming from the goal of developing a green economy associated with 
sustainable development in Vietnam, this study examines the influence of factors on the imple-
mentation of EMA in pulp and paper manufacturing enterprises in Vietnam. Empirical research 
results confirm that coercive pressure, normative pressure, awareness of the benefits of applying 
EMA, environmental strategy, manager’s perception, and qualifications of accountants has 
a positive impact on EMA implementation in pulp and paper enterprises in Vietnam. In which, 
coercive pressure is the factor that has the strongest impact on the ability to implement EMA in 
pulp and paper enterprises in Vietnam, followed by the manager’s perception of EMA, qualifica-
tions of accountants, environmental strategy, normative pressure, and awareness of the benefits 
of applying EMA have the weakest impact.

Based on the research findings and to promote the possibility of EMA implementation in 
enterprises, Vietnamese government agencies, policymakers, and other stakeholders, the following 
issues should be kept in mind:

Firstly, state management agencies should (1) Consider and develop legal documents regulating 
and guiding enterprises in the process of organizing EA and EMA at enterprises. (2) Perfecting 
regulations on disclosing or encouraging enterprises to publish some information related to EA, 
other regulations related to the environment such as taxes, penalties for environmental violations, 
etc. (3) Propagating and disseminating environmental protection on the media. (4) Coordinate with 
professional organizations to organize seminars and talks on environmental issues, environmental 
protection, and accounting activities related to the environment; support and guide enterprises in 
building long-term business orientations and strategies taking up to impacts of environmental 
standards and regulations. (5) Regularly check environmental issues at the enterprise.

Secondly, professional associations and training institutions need to (1) Strengthen propaganda 
and dissemination about the benefits of EMA implementation as well as corporate responsibilities 
to society. (2) Regularly organize short-term training programs on thematic topics on EA, and EMA 
or cooperate with international professional organizations to train international certificates in 
accounting and auditing. (3) Training institutions must gradually research and put into teaching 
about EA, and EMA, and at the same time, implement the motto of training associated with the 
practice, through simulation contests about EA, and EMA or organize soft skills festival programs, 
and practical approaches at enterprises.

Thirdly, enterprises need to (1) Create conditions for accounting staff to participate in courses, 
seminars related to EA, and EMA, and international certification courses in accounting and auditing 
such as ACCA, CPA Australia, etc., thereby improving knowledge and also contributing to increasing 
experience for the accountants. (2) The enterprise managers need to learn from the experience of 
implementing EMA from domestic and foreign enterprises to improve understanding and useful-
ness of EMA, thereby changing the view on the role of EMA implementation in the process of 
building business development strategies associated with “green” factors. (3) Building a strong 
culture for the enterprise to closely connect departments in the enterprise, through which there 
will be information sharing or mutual support between managers and employees, between 
departments together as a premise for the application of EMA in enterprises.
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Although this study has achieved specific results and contributed to the reference source for 
future studies on EMA implementation, however, this study still has some limitations. Firstly, other 
factors such as simulation pressure, the complexity of tasks, the cost of applying EMA, etc., have 
not been considered in this study. Secondly, the sample size used in the study may be small, so it 
does not represent Vietnam’s manufacturing enterprises in general. Therefore, further studies 
should consider and expand the study in other aspects, such as increasing the number of factors 
and the sample size to provide meaningful results.
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APPENDIX A

Table A1. Describe the variables in the study
Variables Observed variables Description
COER COER1 Pressure from government regulations.

COER2 Pressure from local government regulations.

COER3 Pressure from the local community.

COER4 Pressure from the press and media.

COER5 Pressure from customers.

COER6 Pressure from shareholders, financial 
institutions and investors, etc.

COER7 Pressure from environmental organizations.

NORM NORM1 Influenced by information communicated by 
activities related to the environment.

NORM2 Influenced by the knowledge that employees 
receive when participating in training courses 
related to environmental activities.

NORM3 Influenced by membership in a business 
association or organization.

BENE BENE1 Helping enterprises detect many opportunities 
to increase profits.

BENE2 Assisting enterprises in calculating product 
costs more accurately.

BENE3 Information from EMA will support enterprises 
in making reports for stakeholders.

BENE4 Helping enterprises build competitive 
advantages.

BENE5 Help enterprises to evaluate the effectiveness 
of environmental management activities more 
accurately.

BENE6 Bring benefits to employees.

BENE7 Bring benefits to society.

BENE8 Help enterprises improve their brand value.

STRA STRA1 Enterprises have a common policy on 
sustainable development.

STRA2 Enterprises commit to comply with 
environmental regulations.

STRA3 The enterprise aims to provide environmentally 
friendly “green” products.

STRA4 The enterprise plans to obtain environmental 
certifications.

STRA5 Enterprises have built environmental 
management solutions for the benefit of 
society.

PERC PERC1 Managers have knowledge of EMA.

PERC2 Managers highly appreciate the usefulness of 
EMA.

PERC3 Managers have a high demand for using the 
information provided by EMA.

PERC4 Managers are willing to accept the costs 
incurred when implementing EMA.

(Continued)
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Variables Observed variables Description
QUAL QUAL1 Accountants with intermediate and college 

degrees.

QUAL2 Accountants with a bachelor’s degree in 
accounting or higher.

QUAL3 Accountants with certificates of professional 
accounting in the country such as chief 
accountant, VACPA, CPA Vietnam, etc.

QUAL4 Accountants have international professional 
accounting certificates such as ACCA, CPA, 
CIMA, etc.

EMA EMA1 The determination of costs related to the 
environment.

EMA2 Classification of environmental-related costs.

EMA3 Identifying benefits from environmental 
activities.

EMA4 Allocating environmental-related costs to 
products.

EMA5 Product life cycle analysis.

EMA6 Material cost flow analysis.

EMA7 Material flow analysis.

EMA8 Environmental performance analysis.

EMA9 Making internal reports related to the 
environment.
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