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Abstract 

The purpose of this research is to examine the relationship between energy efficiency and 

renewable energy, as well as the role of environmental management accounting in this 

influence. The issue of renewable energy is a new thing that requires commitment from all 

levels of society and business people. The hospitality business is one of the service 

industry sectors that is in the spotlight regarding the use of energy and environmental 

protection. This research empirically examines the effect of energy efficiency on 

renewable energy through environmental management accounting in the hotel industry in 

Bali, Indonesia. The research technique was carried out by survey, which used a 

questionnaire as a data collection tool. The sampling technique used was a census, in 

which the entire population was used as a sample, totaling 380 4 and 5 star hotels in 

Bali. The research instrument was developed from previous research and modified 

according to the needs of researchers. The results of the study found that energy efficiency 

affects the development of renewable energy in hotels. Also, environmental management 

accounting acts as a mediator of energy efficiency towards renewable energy 

commitments. The research implications are aimed at stakeholder theory by adopting 

stakeholder pressure in the form of energy efficiency. Practically, the results of this study 

reinforce the massive application of environmental protection and energy conservation 

regulations in the hotel industry.  

 

Keywords: energy efficiency, renewable energy, environmental management 

accounting, energy conservation, energy sustainability  

 

1. INTRODUCTION 

The commitment to use renewable energy in the hotel industry is actually an obligation, 

because hotels are one of the largest contributors of waste and use the highest 

groundwater in Indonesia. Based on a study by Saputra et al. (2022) stated that hotels in 

Bali are very high in terms of using underground water so that it has an impact on the 

environment, such as tidal flooding (rising of sea water to the surface). Another study 

from Saputra et al. (2023) also stated that the hotel industry is a contributor to hazardous 

waste. Based on these studies, the hotel industry's commitment is needed to start using 

renewable energy with the goal of energy efficiency. 

Energy efficiency has a role in creating a green economy, where the use of less energy 

will make it possible to reduce greenhouse gas emissions, but does not cause a decrease 
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in the company's income level (Saputra et al., 2023a). There are many motivations for 

increasing energy efficiency (Omune et al., 2021). Reducing energy use, reducing energy 

costs and can generate financial savings for consumers if these energy savings do not 

exceed the additional costs for implementing energy-efficient technology applications 

(Cedwal et al., 2015; Kim et al., 2018) . Reducing energy use is also seen as a solution to 

reducing the problem of greenhouse gas emissions (Saputra, Subroto, et al., 2022). 

According to the International Energy Agency, increased energy efficiency in buildings, 

industrial processes and transportation can reduce the world's energy needs by one third 

by 2050, and can help control greenhouse gas emissions globally. 

Energy efficiency is closely related to environmental management accounting (Cedwal et 

al., 2015). The purpose of environmental management accounting is to save energy and 

save costs due to rising energy prices (Bhochhibhoya et al., 2020), scarcity of energy 

resources and awareness of the adverse effects of overexploitation of energy on the 

environment (Ayoub et al., 2014; Omune et al., 2014; Omune et al. al., 2021; Warbroek et 

al., 2019). Factors that determine the quality level of environmental management 

accounting include supply chain , production costs , energy quality and production 

environmental sustainability (Omune et al., 2021). Environmental management 

accounting is used in the energy transformation process by applying general principles 

that have verifiable validity (Gordon & Narayanan, 1984; Henri & Journeault, 2010; 

Saputra, Putri, et al., 2022). Effective environmental management accounting procedures 

include data analysis stages history of energy (Fuzi et al., 2019), energy audits and 

accounting , technical analysis and feasibility studies for business and investment 

proposals , as well as training and providing information to personnel implementing the 

work (Phan et al., 2018; Saputra, Subroto, et al., 2022). 

Energy efficiency and the use of environmental management accounting are 

manifestations of stakeholder theory (Schornagel et al., 2012). In stakeholder theory, 

energy efficiency and environmental management accounting are proxies for planning 

and programs (Silva et al., 2019). Demands for energy efficiency and environmental 

management accounting as external and internal stakeholder pressure (Adinehzadeh et al., 

2018). These pressures arise from the Government through energy conservation 

regulations and internal pressure from hotel management and associations to apply 

environmental management accounting in order to obtain accurate information regarding 

energy, the environment, and so on (Saputra, Manurung, et al., 2021; Saputra et al., 

2023a). 

This research is motivated by the limitations of research with the theme of environmental 

management accounting, especially in industries other than manufacturing (Pavlatos, 

2015; Zvezdov, 2012). A more comprehensive understanding of the implementation of 

environmental management accounting can be obtained through research in the context of 

the service industry (Stoddard et al ., 2012). The hospitality industry has an impact on 

social and environmental conditions that consume a lot of energy (Han et al., 2018; Lee & 

Cheng, 2018) and produce hazardous waste (Pereira et al., 2021; Saputra, Manurung, et 

al., 2021). This condition is a critical problem for tourism facilities.  

This research seeks to investigate the determinants of renewable energy, for stakeholders 

can contribute optimally. Stakeholder pressure in the form of energy efficiency allegedly 

mediated by environmental management accounting to influence renewable energy 

commitments. Contribution to stakeholder theory is provided by this research by: first, 

providing recognition of the importance of stakeholder theory by accommodating the 

interests of stakeholders , especially the role of organizations in energy efficiency and 

renewable energy. Policy contributions are intended for hotel management, and the 

government. For management, this research contributes as a reference in making internal 

policies or regulations related to social and environmental activities. At the government 

level, the results of this research contribute to formulating sustainability policies for 

hotels, for example by strengthening mandatory regulations .  Regulations that are 
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mandatory in nature encourage more hoteliers to comply. The existence of coercive 

sanctions aims to improve energy conservation, environmental sustainability and 

sustainable tourism in Indonesia. 

 

2. LITERATURE REVIEW 

Stakeholder Theory 

In many studies, stakeholder theory is applied to the renewable energy industry, because 

stakeholder issues are social and environmental issues (Freeman & Mcvea, 2008) faced 

by companies. The ethical perspective and managerial perspective of stakeholder theory 

emphasize that companies must carry out strategies and plans (Lock & Seele, 2017). In 

the ethical perspective, companies must provide benefits to stakeholders , whereas in a 

managerial perspective, this is done because of the important role of stakeholders for the 

company (Guix et al., 2018). 

Energy Efficiency and Renewable Energy 

Based on stakeholder theory, Perlaviciute and Squintani (2020) state that energy savings 

have an impact on the use of renewable energy. Bhochhibhoya et al. (2020) also stated 

that energy efficiency programs can trigger motivation to use renewable energy. Other 

research states that commitment to renewable energy is influenced by energy 

conservation, efficiency and increasingly stringent energy management (Cedwal et al., 

2015; Omune et al., 2021; Saputra, Subroto, et al., 2022). However, there are several 

other studies which state that energy efficiency still needs to be proven empirically in 

relation to commitment to renewable energy in the service industry (Chang et al., 2017; 

Di Salvo et al., 2017), because so far research on renewable energy is still focused on in 

the manufacturing industry (Olatomiwa et al., 2016; Warbroek et al., 2019). Efficiency is 

the maximum value of the ratio between output and energy input in a utilization system or 

in an energy conversion process (Teng et al., 2012). Energy efficiency is related to using 

less energy to obtain the same or even more benefits, or using the same energy but 

producing more benefits (Bößner et al., 2019; Kim & Todorovic, 2013; Perlaviciute & 

Squintani, 2020).  

Energy Efficiency and Environmental Management Accounting 

Stakeholder theory has a section on stakeholder pressure both internal and external 

(Herbohn et al., 2014). In an organization, internal and external pressures have a 

relationship that influences each other (Lock & Seele, 2017). Energy efficiency, which is 

an external pressure, has an effect on the use of environmental management accounting as 

an internal pressure (Chang et al., 2017). Chedwal et al. (2015) states that energy 

efficiency affects the implementation of environmental management accounting. Several 

other studies also state that saving energy which is a form of efficiency can affect the use 

of accounting mechanisms in companies (Hardy et al., 2020; Saputra, Subroto, et al., 

2022; Ying et al., 2011). However, several other studies state that environmental 

management accounting is not affected by energy saving programs (Butler, 2008; 

Dikgang et al., 2012). Differences in research results motivated researchers to re-examine 

the relationship between these variables, namely energy efficiency and environmental 

management accounting. Research in the field of accounting states that environmental 

management accounting is a company's internal pressure to use environmental accounting 

mechanisms in preserving the environment as a company commitment (Saputra et al., 

2023b).  

Environmental Management Accounting and Renewable Energy 

Internal stakeholder pressure in determining accounting mechanisms in companies is in 

the form of environmental management accounting as a form of the company's 

commitment to environmental sustainability and energy saving (Poll, 2015). Research 
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Korhonen (2007) and Pereira et al. (2021) stated that environmental management 

accounting mechanisms have an effect on renewable energy commitments. Other research 

also states that the implementation of environmental management accounting has a 

positive effect on the commitment to use renewable energy (Stanojević et al., 2010; Tilley 

& Young, 2009). 

Renewable energy can be used as a basis for sustainable development (Agustia et al., 

2019; Chifari et al., 2018). The main benefit of using renewable energy is that it does not 

produce emissions. For example, the use of solar panels or wind turbines does not 

produce pollution (Aczel et al., 2018; Baxter & Srisaeng, 2021). This is because 

renewable energy does not release harmful gases when it produces energy. Based on the 

description of the results of previous research, the third hypothesis of this study: 

According to the stakeholder theory approach, the level of environmental management 

accounting information needs in every company is not always the same (Gunarathne & 

Lee, 2021). There are factors that affect the level of need for environmental management 

accounting information, namely regulation and stakeholders (Le et al., 2019), innovation 

(Sari et al. , 2020; Zandi et al., 2019), environmental uncertainty (Somjai et al., 2020) , as 

well as management commitment and environmental strategy (Latan et al., 2018). 

These studies investigate the direct impact of contextual variables and environmental 

management accounting on manufacturing companies. To complete the available 

explanations, an investigation is needed regarding the indirect impact between energy 

efficiency, renewable energy commitments, and environmental management accounting. 

Solovida and Latan (2017) provide evidence of an indirect relationship between strategy 

efficiency on environmental performance and environmental management accounting as a 

mediating variable.  

 

3. HYPOTHESIS DEVELOPMENT 

The research hypothesis was developed using a combination of stakeholder theory and 

the results of previous research. One of the pressures of stakeholders for the company is 

the most important determining criteria for the commitment to use renewable energy are 

energy efficiency and the use of environmental management accounting. Theoretical 

outline from stakeholder theory shows how to determine the determinants affecting the 

commitment to use renewable energy. The following hypotheses are presented when 

taken together: 

H1: Energy efficiency has a positive effect on renewable energy commitments. 

H2: Energy efficiency has a positive effect on the implementation of environmental 

management accounting 

H3: Environmental management accounting has a positive effect on renewable energy 

commitments 

H4: Environmental management accounting mediates the effect of energy efficiency 

on renewable energy. 

 

4. METHODOLOGY 

Based on the studies of previous theories and research results that have been described, a 

conceptual framework and analytical model can be developed that will be used as a basis 

by researchers to develop hypotheses and justify research results. 
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Figure 1. Research Conceptual Framework 

This research is explanatory in nature which intends to explain the position of the 

variables studied and the influence between one variable and another. Renewable energy 

indicators consist of energy availability, easily accessible energy, and affordable energy 

(Bößner et al., 2019). Questions/statements of the renewable energy commitment 

variable, the measurement uses a five- point Likert scale , namely (1) strongly disagree, 

(2) disagree, (3) neutral, (4) agree, (5) strongly agree. Energy efficiency forms four 

indicators (Pereira et al., 2021), namely reducing energy use, reducing energy costs and 

can generate financial savings for consumers if the energy savings do not exceed the 

additional costs for implementing energy-efficient technology applications. 

Environmental management accounting forms two indicators (Burritt et al., 2019) , 

namely monetary information and physical information. 

Respondents in this study were hotels represented by General Managers at 4 and 5 star 

hotels in Bali. Hotel General Managers were chosen because they are able to provide 

information on hotel performance, environmental management accounting information, 

energy efficiency, and commitment to renewable energy. They are considered to have in-

depth knowledge of all aspects of hotel operations including the use of renewable energy. 

The research sample is the entire population or is called the sample (Saputra, Subroto, et 

al., 2021) which is saturated, namely 380 star hotels. Data collection method is by survey 

technique using a questionnaire. Hypothesis testing is done by direct and indirect testing. 

Indirect testing, namely testing the mediating variable.  

 

5. EMPIRICAL RESULTS AND DISCUSSION 

A target sample of 380 hotels, 180 of which have responded, and all of them can be 

processed, resulting in a response rate of 47 percent. Response rates between 35 - 50 

percent are said to be good/adequate for survey research in the context of management 

(Mellahi & Harris, 2016). This study grouped respondents, namely the initial group (early 

response) were questionnaires received from January to May 2023 totaling 109 

questionnaires, and the final group (late response) was a group whose questionnaires were 

received after May, namely between June and August 2023 as many as 28 questionnaires. 

The requirement to carry out a biased non-response test is to first carry out a normality 

test. The results of the normality test showed that the data were not normally distributed, 

that is, all variables had a significance level of 0.000 (<0.05), so that the non-response 

test could be biased using the Mann-Whitney U Test. 

Table 1. Mann-Whitney Test Table ( Non-Response Bias ) 

 

Energy 

Efficiency 

Environmental 

Management 

Accounting Renewable energy 

Mann-Whitney U 1481,000 1351,500 1498,000 

Wilcoxon W 7476,000 7346500 1904,000 

Z -.242 -.935 -.150 

asymp. Sig. (2-tailed) .809 .350 .881 
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Nonresponse bias test show that the Asymp.Sig. (2-tailed) > level of significance on the 

variable energy efficiency (0.809), environmental management accounting (0.350) and 

renewable energy (0.881) meaning that the probability value ≥ level of significance 

(alpha = 5%), then the data taken is stated to be unbiased or there is no significant 

difference between the early response and late response samples . Thus it can be 

concluded that the data obtained both before and after the cutoff date can be analyzed to 

prove the research hypothesis. 

Calculations that can be used to test construct reliability are composite reliability and 

cronbach's alpha. The test criteria state that if the composite reliability is greater than 0.7 

and Cronbach 's alpha is above 0.600, then the construct is declared reliable. 

Table 2. Reliability Test Results 

Variable 
Cronbach's 

Alpha 

Composite 

Reliability 

 

Results 

Energy Efficiency 0.960 0.964 Reliable 

Environmental Management Accounting 0.945 0.952 Reliable 

Renewable energy 0.985 0.986 Reliable 

Based on the table above it can be seen the value of composite reliability and the value of 

cronbach's alpha on the latent variable is above 0.700, then the construct and the 

instrument are declared reliable. Thus all the instruments used in this study are said to 

meet the criteria or are suitable for use in measuring all latent variables. 

An effect is declared significant if the p-value is less than 0.05, and the effect is declared 

insignificant if the p-value is greater than 0.05. Testing the indirect effect hypothesis is 

carried out with the aim of testing whether there is an indirect effect of exogenous 

variables on endogenous variables through intervening variables. The criteria for testing 

the direct effect hypothesis state that if the path coefficient is positive and the t statistics 

value ≥ t table (1.96 ) then it is stated that there is a positive and significant influence of 

exogenous variables on endogenous variables. The results of testing the direct influence 

hypothesis can be seen through the following table. 

Table 3. Results of the Direct Effect Hypothesis Test 
Influence Path coefficient T statistics p-values Information 

EE →RE 0.335 4,598 0.000 Significant 

EE →EMA 0.477 6,521 0.000 Significant 

EMA →RE 0.259 3,434 0.001 Significant 

Description: EE: Energy Efficiency; RE: Renewable Energy; EMA: Environmental 

Management Accounting. 

Testing the hypothesis indirectly (mediation) the role of environmental management 

accounting variables in mediating the effect of energy efficiency on renewable energy is 

presented in the following table. 

Table 4. Results of Indirect Effect Hypothesis Testing 
Endogenous 

Variables 

Intermediate 

Variable 

Exogenous 

Variables 
Coefficient 

T 

statistics 

p-

values 
Information 

Energy 

Efficiency 

Environmental 

Management 

Accounting 

Renewable 

energy 
0.066 2005 0.040 Significant 

The indirect effect of energy efficiency variables on renewable energy through 

Environmental Management Accounting is significant, because the direct effect of energy 

efficiency variables on environmental management accounting and environmental 

management accounting on renewable energy is significant and with a p-value smaller 

than α (0.040 < 0.05 ). So it can be concluded that the Environmental Management 
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Accounting variable is a mediating variable for the influence of energy efficiency 

variables towards renewable energy. 

The first hypothesis (H1) in this study states that energy efficiency affects renewable 

energy. The results of testing the hypothesis show support for the hypothesis. This means 

that the higher the commitment to energy efficiency, the more committed it will be to 

renewable energy in the hospitality industry. The research results are consistent with the 

findings from (Saputra, Subroto, et al., 2022). According to Saputra et al. (2021) stated 

that energy efficiency and renewable energy are also known as the twin pillars of a 

sustainable energy policy and are a top priority in the sustainable energy hierarchy. In 

many countries, energy efficiency is also seen to have benefits for national security 

because it can be used to reduce the level of energy imports from foreign countries and 

can slow down the rate at which domestic energy resources will be used up (Saputra, 

Subroto, et al., 2022 ). 

Based on several previous studies, energy efficiency will increase the commitment to use 

renewable energy. Hotels in Indonesia have demonstrated a commitment to renewable 

energy in their operations (Cummings, 2016). In Salvo et al. (2017) stated that modern 

appliances, such as freezers, ovens, stoves, dishwashers, and clothes washers and dryers, 

use significantly less energy than older appliances. Installing a clothesline will 

significantly reduce energy consumption as a dryer (Khemiri & Hassairi, 2005). Today's 

energy-efficient refrigerators, for example, use 40 percent less energy than conventional 

models in 2001. In the following, if all households in Europe replaced all appliances older 

than ten years with new ones, 20 billion kWh of electricity will be saved annually, 

because it can reduce CO2 emissions by almost 18 billion kg (Jermsittiparsert et al., 

2020).  

The second hypothesis (H2) in this study states that energy efficiency affects 

environmental management accounting. The results of testing the hypothesis show 

support for the hypothesis. This means that the higher the commitment to energy 

efficiency, the higher the use of environmental management accounting in the hospitality 

industry. The results of the study are consistent with the findings of Dibene-Arriola et al. 

(2021). According to Saputra et al. (2023a) states that energy management can be carried 

out through the application of environmental management accounting (EMA). According 

to Wang et al. (2019) environmental management accounting is an effective step to assist 

companies in dealing with environmental and energy issues. Energy efficiency can 

increase the use of environmental management accounting in companies so that later they 

can achieve good environmental performance (Di Salvo et al., 2017; Pereira et al., 2021). 

The results of this study are consistent with Saputra et al. (2023b) which explains that 

management accounting practices in an organization, along with changes in energy 

efficiency policies make it possible to reduce environmental uncertainty. Energy 

efficiency policies have a positive effect on corporate environmental management 

accounting, and are also supported empirically. The results of this analysis indicate that 

the implementation of corporate environmental management accounting is influenced by 

the frequency of energy efficiency policies. The more consistently the hotel implements 

energy efficiency policies, the more consistently environmental management accounting 

is used within the company, so that the company's sustainability performance will be 

better (Saputra, Subroto, et al., 2022). This finding is in line with a previous study by 

Aragón-Correa et al. (2008) who found that energy efficiency practices are positively 

related to environmental management accounting. 

The third hypothesis (H3) in this study states that environmental management accounting 

has a positive effect on renewable energy. The results of testing the hypothesis show 

support for the hypothesis. This means that the more consistent the application of 

environmental management accounting in hotels, the higher the use of renewable energy. 

The results of this study are consistent with Thanh et al. (2022) which states that 
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environmental management accounting has an important role in motivating the use of 

renewable energy (Gunarathne et al. (2021) also mentions that renewable energy and 

environmental management accounting are two things that influence each other. 

Environmental management accounting has high potential to increase the use of 

renewable energy in service industries such as hospitality (Manurung et al., 2022). 

Increasingly sophisticated use management accounting practices (in this case, 

environmental management accounting), the better the company's control and decision-

making processes and the more obvious the impact of environmental management 

accounting on the company's use of renewable energy (Saputra et al., 2023a). 

This finding has important implications for the hospitality industry in Indonesia, namely 

the use of environmental management accounting is a key factor for increasing the 

company's use of renewable energy (Johnsson et al., 2020; Perlaviciute & Squintani, 

2020). Environmental management accounting causes decisions made by managers 

related to the environment to be more accurate and efficient, so there is no wastage of 

resources or inefficient prevention of environmental pollution. This finding is in line with 

stakeholder theory to improve sustainability capabilities and performance (Guix et al., 

2018; Silva et al., 2019). 

The fourth hypothesis (H4) in this study states that energy efficiency affects renewable 

energy through environmental management accounting. The results of testing the 

hypothesis show support for the hypothesis. This means that environmental management 

accounting mediates the effect of energy efficiency on renewable energy. Energy 

efficiency includes active efforts to reduce energy consumption, for example through 

changes in behavior, in addition to using energy more efficiently (Poll, 2015). As with 

other definitions , the line between efficient energy use and energy conservation can be 

blurred, but it is both important in environmental and economic terms. This is especially 

the case when actions are directed at saving fossil fuels (Goerner et al., 2009). Energy 

conservation is a challenge that requires program policies, technology development, and 

behavior change to go hand in hand (Cummings, 2016) . Many energy intermediary 

organizations, for example government or non-governmental organizations at local, 

regional, or national levels, work on frequently publicly funded programs or projects to 

meet these challenges (Di Salvo et al., 2017; Saputra, Subroto, et al., 2022). 

Energy efficiency and renewable energy are said to be the "two pillars" of sustainable 

energy policy. Both strategies must be developed simultaneously in order to stabilize and 

reduce carbon dioxide emissions (Jermsittiparsert et al., 2020). Efficient energy use is 

important to slow the growth of energy demand so that increasing clean energy supplies 

can make a deep wound in the use of fossil fuels (Chang et al., 2017; Warbroek et al., 

2019). If energy use grows too fast, the development of renewable energy will catch up 

with the target (Bößner et al., 2019). Likewise, unless clean energy supplies come online 

quickly, slowing demand growth will only start to reduce total carbon emissions; 

reduction of carbon content of energy sources is also required. The sustainable energy 

economy thus requires a major commitment to efficiency and renewable energy (Dibene-

Arriola et al., 2021; Kurznack et al., 2021; Milanés Batista et al., 2020). 

The results of this study enrich stakeholder theory through empirical findings of the 

relationship between stakeholder pressure demanding energy efficiency and the use of 

renewable energy (Perlaviciute & Squintani, 2020). Adopting energy efficiency will make 

it easier for companies to gain a reputation, thereby gaining the trust of cooperation from 

institutions such as the government, associations, business partners and others (Bößner et 

al., 2019; Moriarty & Honnery, 2019). The reputation gained is able to improve the 

performance and consistency of hotel renewable energy (Abbas et al., 2023; Enam et al., 

2022). 
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6. CONCLUSIONS AND RECOMMENDATIONS 

Energy efficiency is proven to have a positive effect on hotel renewable energy. The 

higher the level of application of energy efficiency, the better the hotel's use of renewable 

energy. So it can be concluded that efficiency is an important determinant for renewable 

energy. The higher the level of energy efficiency, the higher the level of consistency in 

applying renewable energy. As well as the increasingly consistent use of environmental 

management accounting, the performance of renewable energy will be even better. 

Environmental management accounting has also proven to have a direct effect on 

renewable energy, where environmental management accounting shows a positive effect 

on renewable energy. So, the more consistently implementing environmental management 

accounting, the more renewable energy will be increased.  

The results of testing the indirect effect of superior energy efficiency on renewable energy 

through environmental management accounting, get positive results. This provides 

empirical evidence that energy efficiency programs require the application of 

environmental management accounting to increase commitment to renewable energy. 

Renewable energy is still an important object to be explored further. As long as there are 

still problems in the implementation process, it means that there are indications of 

problems with the use of renewable energy. Observing that this research still has 

limitations, there are still wide opportunities for further research to broaden and deepen 

the scope of the research focus. For this reason, this study recommends several points of 

advice, namely involving more independent variables that are a factor in stakeholder 

pressure. Expanding means adding new variables from the role of stakeholders, for 

example green organizational culture (see Gürlek & Tuna, 2017), and energy audit 

(Zanardo et al., 2018). 
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