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Abstract - Global energy crises have been leading to serious consequences for world economic growth and competitiveness 

among countries. The economical and efficient use of energy has become an irreversible trend in the world and Vietnam in 

particular. Energy saving not only helps reduce production costs improve profits and competitiveness of businesses, but also 

contributes to reducing pressure on the national energy system. This study synthesizes the results of 686 responses on energy-

saving behavior from 49 enterprises in various industries in Vietnam; 49 were answered by company leaders, middle managers 

answered 146, and 491 were answered by employees conducting the survey. The study uses the exploratory factor analysis 

method and SEM linear regression equation analysis. Smart-PLS and SPSS software are used to perform the analysis. To 

determine the factors influencing energy usage behavior in industrial enterprises, the author proposed the research model based 

on the Theory of Planned Behavior (TPB) combined with Institutional Theory. 13 influencing factors have been considered in 

the following direction: 1) a group of factors related to promoting the construction of an energy-saving culture in enterprises; 

2) a group of factors related to institutions and regulations to promote energy saving in enterprises; 3) a group of influencing 

factors coming from outside the business. The analysis results show that subjective benchmark factors, behavioral control and 

energy-saving attitude are significant positive predictive factors for energy-saving intention). Organizational interventions 

positively impact subjective standards, behavior control, and attitudes. In particular, the financial factor plays an important 

role, not only directly affecting energy-saving behavior but also significantly affecting the management factor (TMP). However, 

cultural factors, TMP, and cooperation did not show a significant influence on energy-saving behavior. We propose energy-

saving measures at different levels to promote energy-saving implementation in Vietnamese industrial enterprises based on the 

research results. 

Keywords - Enterprise energy saving behavior, Energy-saving, Industrial energy efficiency. 

1. Introduction 
The history of economic development has shown that 

many global economic crises originate from energy crises. 

Economic growth coupled with increasing consumer demand 

has led to the overexploitation of fossil fuels, causing a decline 

in energy resources and exacerbating environmental 

degradation. Countries around the world have invested more 

and more in improving their capacity, understanding, and 

practical actions for energy conservation and environmental 

protection. In addition, the COVID-19 pandemic has created 

a severe global economic recession, directly affecting 

business operations, increasing unemployment and promoting 

inflation. After the pandemic, the world economy has shown 

signs of recovery but is facing a serious shortage of energy and 

fuel [1, 2]. After the pandemic, the world economy has made 

prosperous steps, but it is facing a serious shortage of energy 

and fuel. This is partly due to armed conflicts between 

countries and partly due to the depletion of fossil fuels [3]. 

Development history has proven that many world economic 

crises stem from energy crises. Economic development in 

countries and increased consumer demand have led to an 

excessive increase in the extraction and use of fuels, leading 

to the depletion of energy resources and environmental 

degradation. Developed countries, especially the European 

Union, have taken various measures to reduce energy 

consumption to cope with price fluctuations and minimize 

http://www.internationaljournalssrg.org/
http://www.internationaljournalssrg.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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environmental impacts [6]. In Japan, it has promoted the 

economical and efficient use of energy in 2 directions: 1) 

promulgating energy management policies, including gasoline 

tax and oil tax [4], 2) supporting investment in renewable 

energy systems [5]. Some Asian countries, such as Singapore 

and the Philippines, have been at the forefront of industry 

energy efficiency measures [7]. Malaysia and China have 

adopted the implementation of green buildings and energy 

efficiency, which shows that the countries' governments are 

increasingly interested in sustainable socio-economic 

development activities in the region [8].  

Vietnam is a developing country. Vietnam's GDP growth 

in 2023 is about 5.05%, and the commercial electricity rate 

will increase by 4.08% [9]. Energy consumption demand in 

the industrial sector accounts for more than 50% of the total 

national energy consumption [10, 11]. It can be seen that 

industrial enterprises are the main driver of GDP growth and 

also a large force in energy consumption. Therefore, energy 

efficiency in the industry plays a very important role in 

helping the Vietnamese government towards the goal of net 

zero by 2050, as committed at the climate change summit 

(COP 26) taking place in Glasgow, Scotland, United Kingdom 

[9]. 

Economical and efficient use of energy in a business is 

not simply about using less energy but also reducing energy 

intensity or, in other words, reducing energy consumption per 

unit of output value. Enterprises need to apply technical 

measures, operation management, and supervision in all 

stages, from exploitation to storage, transportation, 

processing, and use, to achieve the purpose of energy saving. 

Studying energy saving in industrial enterprises, many 

scholars believe that analyzing the factors affecting the energy 

use behavior of industrial enterprises is one of the measures to 

reduce energy consumption [12-14]. Several studies have 

investigated the barriers to energy efficiency in industry. The 

results show that public finance and external factors 

significantly influence the use of environmental protection by 

enterprises, for example, increasing energy prices and 

imposing or increasing fees on the types of resources 

consumed and polluting emissions. Besides, businesses also 

have a positive attitude towards energy-saving technology, 

which can bring long-term benefits and prove that they are 

willing to take radical measures [15].  

The operating environment of enterprises has many 

influencing factors. It can be divided into 2 main groups of 

factors: 1) Group of macro-environmental factors: socio-

cultural, political, legal, science and technology, ecological 

environment, economic environment, population and 

demographic factors; 2) The group of elements of the 

microenvironment including the direct public, suppliers, 

intermediaries, competitors, customers. Some scholars divide 

the influencing factors into groups of external influencing 

factors and groups of internal influencing factors [16, 17].  

In a recent study on the energy-saving behavior of 

industrial enterprises in China, scholars based on the strategic 

legitimacy theory, the institutional theory, and the adaptive 

legitimacy theory divided the influencing factors into two 

groups of influencing factors: 1) a group of external factors: 

marketization, media attention, government environmental 

supervision according to the Adaptive Legitimacy Theory; 2) 

Group of internal factors including green technology reserves, 

financial slack, characteristics of the Top Management 

Team.". The results show that market factors can significantly 

affect many corporate environmental protection behaviors, 

while media attention can only significantly reduce the ability 

of enterprises to emit pollutants. Green technology reserves 

have a positive and significant impact on a number of 

environmental protection behaviors; while financial flexibility 

promotes products that are beneficial to the environment and 

green offices but restrains other environmental practices. In 

particular, in this study, the authors found that the proportion 

of women in senior management has a positive effect on the 

company's environmental performance behaviors [18]. Some 

other scholars focus on the psychology of employees in 

performing energy-saving behaviors [19, 20].  

Instead of focusing only on the overall or macro factors 

as before, the highlight of this study is the analysis of 

influencing factors from the micro level. The model includes 

the main survey objects, which are the internal elements of the 

business, such as finance, senior management, and 

technologies. This helps increase the practicality of applying 

energy-saving measures and, at the same time, promotes more 

efficiency in achieving the energy-saving goals of businesses. 

Another novelty is that we build a research model that 

combines both institutional and behavioral theories intended 

to explain the psychological problems of employees in their 

readiness to take energy-saving measures. From the business 

management perspective, the model focuses on analyzing the 

drivers of profit and cost, helping to explain better the 

economic factors that affect business decisions. From the 

perspective of intentional behavior theory, the model helps 

predict the behavioral choices of businesses when faced with 

the choice between saving and not saving energy. Together, 

these factors influence the energy-saving behavior of 

businesses, allowing us to look at this behavior from many 

different perspectives, creating a complex and practical model 

for research and application. 

2. Theory and Hypothesis 
2.1. Institutional Theory 

Max Weber was one of the founders of institutional theory, 

which studied organizational activities and regulations. He 

said that an organization not only exists to maximize benefits 

but also must comply with social rules and norms [21]. 

Institutional theory plays an important role in understanding 

energy-saving behaviors in businesses by assessing the effects 

of external pressures and internal motivations. Institutional 

theory holds that organizations are often affected by pressures 
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from the external environment, such as policy factors, the 

competitive environment, and socio-cultural issues [18, 22]. 

These pressures will motivate businesses to implement and 

comply with social norms, as well as the principles and rules 

that society expects to be able to survive in the market.  

Some scholars focus on developing strategies and 

activities to change employees' energy-saving behavior in the 

workplace. These measures include setting goals, creating an 

environment where employees can easily implement energy-

saving behaviors, and changing the work environment will 

promote these behaviors [23]. In particular, the active 

involvement of management not only focuses on 

infrastructure but also on changing the organizational 

structure and corporate culture is a decisive factor in achieving 

sustainable behavior changes [24]. Building on previous 

studies, Xie et al. (2021) expanded the study by examining in 

more detail the effects of Organizational Interventions (OIs) 

on psychological factors such as attitudes to energy-efficient 

behaviors, subjective norms, and cognitive behavioral control. 

Other scholars argue that organizational interventions rely not 

only on individual employee efforts but also require 

widespread organization-wide change and investment in 

energy-efficient technology [25]. Subjective norms refer to 

employees' perceptions of social pressures from the 

environment, colleagues, and leadership in implementing 

energy-saving behaviors. Initiatives from the organization not 

only improve personal awareness but also help strengthen 

social awareness of the importance of environmental 

protection behaviors [26]. Pressures from the leadership 

environment and colleagues will make employees act 

positively in conserving energy [20]. Support from the 

organization creates positive pressure, encouraging 

employees to implement sustainable behaviors to comply with 

social standards and expectations from colleagues [27]. 

Therefore, we propose a hypothesis. 

Hypothesis H1: Organizational interventions have a 

positive impact on employees' subjective norms of energy-

saving behavior. 

In an organization or a business, activities or initiatives 

often bring positive effects, which change the attitude of 

employees, especially in the case of employees' attitudes 

towards energy conservation [28]. In another study, the results 

showed that when employees were aware of the economic and 

environmental benefits of the organization's initiatives, their 

attitudes towards implementing energy efficiency improved 

significantly [29]. For example, education and training 

programs for employees associated with activities such as 

Earth Hour will help them form a more positive attitude 

toward energy-saving activities. Some other scholars argue 

that information and education to increase knowledge about 

energy conservation can improve employees' attitudes toward 

implementing energy-saving behaviors [14, 20, 30]. 

Therefore, we propose a hypothesis. 

Hypothesis H2: Organizational Interventions (OI) have a 

positive impact on employee attitudes toward energy-saving 

behavior. 

Behavioral control perceptions reflect how easy 

employees can perform energy-saving behaviors [31]. For 

example, when implementing energy-saving competitions in a 

business, if the organization provides specific, detailed 

instructions on implementing activities, it will help employees 

feel easier when carrying out those activities. Clear guidelines 

on how to save energy will increase employees' awareness of 

controlling behavior, helping them feel more confident in 

contributing to the business's energy-saving efforts. When 

employees feel they have control and are provided with the 

appropriate tools, energy-saving behavior becomes more 

effective [32]. Several studies on promoting energy-saving 

behaviors in businesses have confirmed that support from 

organizational initiatives makes it easier for employees to 

implement energy-saving behaviors [22, 31]. Therefore, we 

propose a hypothesis. 

 Hypothesis H3: Organizational Initiatives have a positive 

impact on employees' behavioral control perceptions of 

energy-saving behavior. 

2.2. Theory of Planned Behavior 

According to the Theory of Planned Behavior (TPB), 

human behavior, specifically in the context of this study, is the 

energy-saving behavior of individuals in enterprises, which is 

influenced by three main factors: Energy-Saving Attitude 

(EA), Subjective Norm (SN) and Perceived Behavior Control 

(PC) [33]. Subjective standards for energy saving have a 

significant impact on forming the energy-saving intention of 

employees in industrial companies. In an industrial 

environment, employees' intentions to implement energy 

savings, and the opinions of colleagues and leaders often 

strongly influence whether or not they implement energy-

saving behaviors [34]. In addition, research has shown that 

observing the actions of others enhances the impact on social 

norms, leading to employees complying with regulations on 

energy efficiency [35]. Another study found that when 

business leaders encourage and appreciate energy-saving 

behaviours, employees are more likely to participate because 

they see benefits in career development [23, 36]. Thus, social 

pressure from key individuals in the organization not only 

encourages energy-saving behavior, but also reinforces this 

behavioral intent in the context of industrial enterprises. 

Therefore, we propose the hypothesis that:  

Hypothesis H4: Subjective standards positively influence 

energy-saving intentions. 

A positive or negative attitude towards energy 

conservation is formed based on the knowledge of energy 

consumption and the belief of the business about the benefits 

of this behavior. Behavioral attitudes are the determining 
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factors of an individual's behavioral intent. The expected 

outcome of the behavior and the evaluation of that outcome 

will shape the individual's behavioral attitude. When 

individuals tend to support a certain behavior, their awareness 

and thoughts about that behavior become stronger. They will 

look for various reasons and explanations for their behavior 

[28, 37]. As subjective attitudes and norms become more 

positive, along with a clear perception of behavioral control, 

an individual's behavioral intent strengthens. Especially under 

normal conditions, this can reduce the short-term benefits of 

the business. Therefore, we propose the hypothesis that:   

Hypothesis H5: Employee frugal attitudes have a positive 

impact on energy-saving intentions 

Behavioral control awareness refers to a business's ability 

to implement energy savings, including financial resources and 

support from technology. Behavioral control perceptions have 

a significant impact on behavioral intent, especially in 

situations where employees find it easy or convenient to 

perform this behavior [33]. Person-organization fit and person-

job fit all play an important role in influencing employees' 

willingness to engage in energy-saving behaviors [38]. When 

employees feel a good fit for the organization and their specific 

role, they tend to get involved and make an effort to implement 

energy savings. On the other hand, when employees feel they 

do not have enough control, such as a lack of support from 

management, a lack of necessary equipment or technology, or 

facing obstruction from their peers, they may develop negative 

perceptions of their ability to control, resulting in impaired 

energy saving intentions [39]. In addition, the impact of 

cognitive factors controlling behavior can become complex in 

an industrial enterprise environment when both technical and 

human factors act simultaneously. Employees may intend to 

engage in energy-efficient behavior, but if they feel they lack 

supportive factors, such as access to technology or an 

unfavourable work environment, they may not engage in this 

behavior even if they have strong intentions [23]. Therefore, 

we propose the hypothesis that:   

Hypothesis H6: Employee behavior control perception has 

a positive impact on employees' intention to save energy 

According to Theory of Planned Behavior (TPB), 

behavioral intent is seen as a direct predictor and readiness to 

transform into behavior [33]. The intention of an employee to 

conserve energy is formed from a combination of a favorable 

attitude toward energy conservation, subjective norms, and 

perceived behavioral control. When employees have a strong 

intention to save energy, it is easier for them to act [40]. 

Industrial enterprises can enhance the energy-saving behavior 

of employees by encouraging positive intentions, such as 

setting clear goals and providing an environment that supports 

energy-saving behavior [37]. In addition, the role of corporate 

culture and incentive policies is also indispensable, and the 

organizational culture that supports energy-saving initiatives 

and incentive policies will reinforce employee intentions and 

behaviors [41]. Therefore, we propose the hypothesis that:   

Hypothesis H7: Employees' energy-saving intentions have 

a positive impact on energy-saving behavior  

2.3. External and Internal Factors of the Enterprise 

 The relationship between businesses and the market is a 

continuous relationship: the market has a good influence and 

has negative impacts that make it difficult for businesses. The 

operating environment of enterprises is divided into 2 main 

groups of factors: 1) Macro-environmental factors, including 

socio-cultural, political, legal, scientific and technological 

factors, ecological environment, economic environment, 

population and demographic factors; 2) factors of the 

microenvironment, including the public, suppliers, 

intermediaries, competitors, customers [42]. 

With the goal of maximizing profits, it is necessary to 

implement energy saving for businesses. Many scholars have 

analyzed the factors that affect the energy efficiency of 

enterprises, some of which focus on analyzing the factors that 

affect the energy-saving behavior of enterprises. A study on 

energy-saving and emission-reducing behaviors of industrial 

enterprises has classified factors affecting energy-saving 

behaviors into 2 groups: 1) a group of external factors, 

including markets, media, and support from the government; 

2) The group of internal impact factors, including green 

technology reserves, financial flexibility, characteristics from 

managers [18]. A survey on energy-saving activities of Korean 

industrial enterprises also divides the factors affecting energy-

saving behavior into 2 groups: 1) External drivers: coercive, 

normative, mimetic; 2) Internal faCEor: energy-saving strategy 

orientation, top support, and Learning capacity [43].  

Corporate finance is a critical factor in implementing 

energy-saving measures. The lack of financing is one of the 

biggest barriers to energy-saving measures in industrial 

enterprises [44]. However, when businesses have abundant 

financial resources, they may be willing to invest in energy-

efficient technologies with high initial costs but long-term 

benefits [45]. A recent study further reinforced this view when 

they found a positive relationship between financial surplus 

and corporate energy-saving behavior through financial 

support for energy activities [22]. Therefore, we propose the 

hypothesis:  

Hypothesis H8: Financial factors have a positive impact 

on the energy-saving behavior of industrial enterprises 

Leaders or senior managers in an enterprise are those who 

directly affect the interests of the enterprise; managers have a 

decisive role in the implementation of energy-saving behaviors 

of the whole collective. Some scholars believe that the energy-

saving activities of employees in the company will be more 

active if there is the participation and commitment of the 
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leadership [46, 47]. The survey results in China show that 

senior managers in companies have great pressure to influence 

the performance of employee behaviors, and leaders will create 

a favorable environment to be able to perform these behaviors. 

For example, communicating information from the company's 

strategies so employees realize the value of those actions [22]. 

In addition, investing in new equipment or technology requires 

a lot of money, which can also affect managers' consideration 

of implementing energy-saving behaviors. Therefore, in this 

study, we consider the hypothesis of the relationship between 

leaders and the energy-saving behavior of businesses. 

Hypothesis H9: Leaders in the company have a positive 

influence on the energy-saving behavior of industrial 

enterprises.  

In industry, effective and potential energy-saving 

measures still depend heavily on advancing science, 

engineering, and technology. The advancement of science and 

technology will help reduce energy consumption and optimize 

the production process [48]. Advances in science, technology, 

and technology can fundamentally change the current 

economic growth model, prompting businesses to improve 

their energy use in production. The support of science and 

technology for energy saving of industrial enterprises is mainly 

reflected in the improvement of the overall level of energy 

efficiency - the application of economic technology and the 

level of research in the procurement and transportation of raw 

materials in the process of product production, finished product 

preservation, packaging and transportation of finished 

products, issues related to energy consumption and production. 

A study has shown that improving science and technology will 

help businesses improve efficiency and reduce carbon 

emissions [49]. Therefore, we propose the hypothesis that: 

Hypothesis H10: Technology factors have a positive 

impact on energy-saving behavior in industrial enterprises 

Abundant financial resources are the basis for business 

leaders to decide on investment plans for energy-saving 

equipment and technologies [50], ensuring feasibility when 

implemented, which is a condition for promoting energy-

saving behaviors [15]. Therefore, we believe that the financial 

factor is especially important for senior management in 

industrial enterprises, which is the basis for promoting energy-

saving behavior. Therefore, we propose the following 

hypothesis: 

Hypothesis 11: Financial factors have a positive impact on 

senior management 

Each region and region will have unique characteristics 

related to cultural life, behaviors and habits that have evolved 

over many periods and stood the test of time. This context is 

called the socio-cultural environment. Some of the 

sociocultural factors in this study include consumer attitudes, 

consumer perceptions, local people's religious beliefs, 

environmental protection issues, and the company's production 

processes (Oksman, Reda, Karjalainen, Rehman, & Fatima, 

2021). The socio-cultural environment influences energy-

saving behavior, and cultural values play an important role in 

shaping employees' attitudes and behavioral intentions 

(Duong, 2023). Therefore, we hypothesize the following 

Hypothesis H12: Socio-cultural factors have a positive 

impact on the energy-saving behavior of enterprises. 

Cooperation between industrial enterprises and 

universities is the prototype of industry-university research 

cooperation. In the process of training students, colleges and 

universities mainly consolidate theoretical knowledge for 

students but have not fully fostered students' business capacity 

and practical ability. At the same time, frontline workers in 

industrial enterprises have little theoretical knowledge. The 

level of production can only be increased at the beginning, and 

it is difficult to raise to a new level at a later stage if the 

knowledge is not updated. Therefore, the collaboration 

between the university and industry is of great significance. In 

order to build an energy-saving foundation for industrial 

enterprises, colleges and universities can provide extensive 

human resources and a solid theoretical basis for building an 

energy-saving foundation for enterprises. Through application 

in business, they can combine theory and practice to promote 

energy saving in industrial enterprises. The building of the 

platform also provides a testing ground for colleges and 

universities to cultivate talent. The cooperation between 

industrial enterprises and universities will help businesses 

further develop in the field of energy saving, and development 

will also encourage businesses to exploit their potential further 

and expand their market share. Therefore, we hypothesize the 

following: 

Hypothesis H13: Cooperative factors have a positive 

impact on the energy-saving behavior of enterprises 

The competitive environment of an enterprise refers to the 

level of participation and competition in the industry in which 

the enterprise operates and its competitors, and to a certain 

extent, reflects the level of entry into the industry [51]. 

Competitors will use the behavior of imitating, improving or 

upgrading products to reduce the competitive advantage of the 

business in terms of product ownership. The competitive 

environment and the basic nature of the enterprise are to 

achieve the maximum possible profit, which is the goal of the 

enterprise to continuously improve its products, including 

technology and management methods in the production 

process for healthy and sustainable development [52]. Energy 

consumption accounts for a large proportion of the cost of 

enterprises' products. Adopting energy-saving technologies 

and promoting energy-saving behavior can improve energy 

efficiency and reduce energy consumption levels and costs, 

especially non-renewable energy, thereby reducing product 

costs and improving product competitiveness in the market 
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[12]. The competitive environment of energy saving for 

industrial enterprises greatly impacts awareness of energy 

saving and improving production and products. If the level of 

competition is low, the awareness of competition innovation 

and enterprise reform of enterprises will be weak, and the 

awareness of product improvement and energy saving in the 

process of product production will not be strong enough; On 

the contrary, if the competitive environment where the 

enterprise is located has a high degree of change, the enterprise 

will need to adjust according to competitive conditions. 

Therefore, we hypothesize the following: 

Hypothesis H14: Competitive environmental factors have 

a positive impact on the energy-saving behavior of enterprises. 

The government's energy-saving policies are based on the 

current state of economic development in general and industry 

in particular, and come from the perspective of sustainable 

development, circular economy, green economy, towards 

economic development combined with environmental 

protection and energy saving. In addition, policies to support 

energy saving are the key to encouraging and stimulating 

industrial enterprises to implement energy-saving projects 

[53]. The policy to support energy saving starts from the 

perspective of capital incentives for enterprises implementing 

energy-saving activities. These supportive policies have a 

positive impact on the owners and managers of industrial 

enterprises and greatly affect saving decisions and building an 

energy-saving foundation for industrial enterprises. It is worth 

noting that the more detailed the government's energy-saving 

goals, the easier they are to implement and the more 

appreciated they are, the more beneficial they are for 

implementing energy efficiency by businesses. Therefore, we 

hypothesize the following: 

Hypothesis H15: Government support has a positive 

impact on the energy-saving behavior of enterprises. 

These hypotheses lay the foundation for examining how 

organizational interventions can effectively promote energy-

saving behaviors, contributing to improved energy efficiency 

and sustainable development in businesses. The combination 

of institutional theory and behavioral theory is expected to help 

explore the psychology of the person who performs the 

behavior to the factors affecting the development of the 

business, including internal and external factors. Figure 1 

shows a model of factors affecting the energy-saving behavior 

of industrial enterprises, and Figure 2 shows the research logic

Fig. 1 Framework for proposing a research model on factors affecting energy-saving behavior in industrial enterprises 
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Fig. 2 Logic of this study 

3. Methodology 
3.1. Survey Locations 

The survey information board is mainly carried out in Thai 

Nguyen province, north of Vietnam. This province has many 

industrial parks and large and small enterprises across the 

country, with the strong development of energy-consuming 

industries. In 2022, there are about 50 key energy-consuming 

enterprises in the province (according to the Law on 

Economical and Efficient Use of Energy, the unit consumes > 

1000 TOE). The energy consumed is mainly coal and 

electricity. Cao Ngan and An Khanh thermal power plants 

consume about 800,000-1,000,000 tons of coal per year, 

creating a large amount of emissions (Cao Ngan Thermal 

Power Plant emits 4,500,000 m³/h and An Khanh Thermal 

Power Plant emits 5,000,000 m³/h).  

In addition, steel, beer, paper and plastic producers also 

consume large amounts of electricity and coal, contributing to 

increased pressure on the environment ("Thai Nguyen: 

Industrial manufacturing enterprises participate in saving 

electricity," 2023). Thai Nguyen is facing a major challenge in 

improving energy efficiency and shifting to renewable energy 

sources to minimize environmental impact and ensure 

sustainable development in the future. Figure 3 shows the map 

of the distribution of industrial parks and clusters concentrated 

in Thai Nguyen province, Vietnam. 

3.2. Data Collection  

The sampling objects in our study are industrial 

enterprises, mainly energy-intensive manufacturing 

enterprises. The production and management processes related 

to energy saving in enterprises are relatively complicated due 

to the government's energy-saving policies, the increasing 

consumer demand for green products and green energy saving, 

and the constant changes in competitive products, causing 

businesses to apply energy-saving measures. Data related to 

corporate energy consumption is often not clearly statistical 

and public, so when researching the main influencing factors, 

we collect it through questionnaire surveys.  

We use 3 main ways to distribute survey questionnaires: 

1) distribute questionnaires directly to employees or managers 

of the enterprise; 2) Send a link to the survey questionnaire to 

the employees and managers of the companies; 3) Conduct 

direct interviews by phone with employees and managers of 

companies.  

Sample selection method: The first 100 survey forms are 

randomly distributed. Then, we collect and calibrate. For the 

second time, we distributed 1000 votes to businesses. The 

survey took place for 3 months. The results obtained were 315 

samples that did not meet the conditions, and 686 samples were 

included in the synthesis, analysis and evaluation.  
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Fig. 3 Map of distribution of industrial parks in Thai Nguyen province, Vietnam

Table 1. Demographic profile of participants 

 Frequency Percent Valid Percent 
Cumulative 

Percent 

 

Gender 

Male 502 73,2 73,2 73,2 

Female 184 26,8 26,8 100,0 

Total 686 100,0 100,0  

Age 

> 24 220 32,1 32,1 32,1 

25 -35 287 41,8 41,8 73,9 

> 35 179 26,1 26,1 100,0 

Total 686 100,0 100,0  

Educational 

qualifications 

Junior middle school graduate 204 29,7 29,7 29,7 

Senior middle school graduate 236 34,4 34,4 64,1 

Bachelor’s degree 198 28,9 28,9 93,0 

Master’s degree 48 7,0 7,0 100,0 

Total 686 100,0 100,0  

Business scale 

Large enterprise 368 53,6 53,6 53,6 

Medium-sized enterprise 177 25,8 25,8 79,4 

Small-sized enterprise 141 20,6 20,6 100,0 

Total 686 100,0 100,0  
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Statistical analyses are performed using SPSS and 

Microsoft Excel software. The 5-point Likert scale, which is 

commonly used in behavioral studies, has been designed to be 

used as a questionnaire scale. Descriptive statistics are 

performed by SPSS software, and model validation analyses 

are performed by Smart PLS-SEM software. Table 1 shows the 

basic characteristics of industrial enterprises. 

The percentage of males participating in the survey 

accounted for 73.2%, while females only accounted for 26.8%. 

This shows that employees in local industrial enterprises are 

mainly men. In terms of age, the age group from 25-35 

accounted for 41.8%, followed by the group under 24 years old 

(32.1%) and the group over 35 years old accounted for the 

lowest percentage (26.1%). In terms of education, 34.4% of the 

participants had a high school degree, followed by 29.7% with 

a junior high school degree and 28.9% with a university degree. 

The percentage of highly qualified employees is not much; 

only 7% of participants have a master's degree.  

Large enterprises (with an employee size of over 300 

people) account for about 53.6%, while the rest are small and 

medium-sized enterprises (the employee size does not exceed 

200 people). This shows that large enterprises tend to play a 

leading role in participating in activities related to energy 

saving. 

3.3. Measures  

In this study, we built a questionnaire with variables 

evaluated on a 5-point Likert scale. The level of escalation is 

from 1 -5, with 1 = completely disagree, 2= disagree, 3= 

neutral, 4= Agree, 5= strongly agree (Gao et al., 2017), 

(Murdoch, 2022). Measurement items are developed and 

referred to in detail in Table 2. 

Table 2. Measurement items of other constructions 

Potential 

Variables 

Observation 

Variables 
Measurement Items 

Organizational 

Interventions 

(OI) 

OI1 
Your business regularly applies interventions such as organizing training or seminars to raise 

awareness about energy efficiency [54] 

OI2 
Businesses regularly implement interventions to encourage employees to participate in  

energy-saving programs [25] 

OI3 Your business has developed rules, rewards, and penalties for employees' energy use [55] 

Subjective  

Norms 

(SN) 

SN1 
Your employees feel pressure from colleagues and superiors to implement energy-saving 

measures in the workplace [54] 

SN2 
Your business has policies that encourage energy-saving behavior because it is expected by 

society and the business community [31] 

SN3 
Employees always comply with regulations and expectations for energy savings due to  

pressure from colleagues [31] 

Attitudes  

(AT) 

AT1 
Employees believe that energy-saving measures will bring economic and environmental 

benefits to the business [54] 

AT2 
Employees are ready to take energy-saving actions at work when they are aware of its 

importance for sustainable development [56] 

AT3 
Your business encourages employees to be aware of and implement energy-saving behaviors 

through training programs [57] 

Perceived  

Behavioral  

Control 

(PC) 

PC1 
Employees believe they have the skills and knowledge to implement energy-saving measures  

in the workplace [33] 

PC2 
Employees have the right to take the initiative in decision-making on the implementation of 

energy-saving measures [58] 

PC3 Employees feel they have the tools and resources to implement energy-saving behaviors [30] 

Energy-saving  

Intentions 

(NO) 

EI1 You intend to adopt energy-saving measures to minimize energy costs [35] 

EI2 
Businesses set specific goals to encourage employees to implement energy-saving behaviors 

[59] 

EI3 
Your business often tracks and evaluates employees' energy-saving intentions and behaviors 

[35] 

Firm's  

Energy-saving  

Behavior 

(FEB) 

FEB1 Businesses regularly adopt new processes or technologies to reduce energy consumption [54] 

FEB2 
Businesses regularly organize education or training programs to raise awareness of energy 

saving for employees [30] 

FEB3 
Employees regularly engage in energy-saving behaviors, such as turning off lights and 

appliances when not in use [33] 

FEB4 Businesses regularly monitor and evaluate energy consumption indicators [59] 

Finance  F1 Your business has enough financial resources to invest in energy-efficient technologies [54] 
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(F) 
F2 

Businesses always receive financial support or incentives from government policy programs  

for energy-saving projects [60] 

F3 The company considers energy-saving costs in the investment decision-making process [60] 

Top management  

Support  

(TMP) 

TMP1 Senior management regularly encourages and commits to energy-saving initiatives [61] 

TMP2 
The Board of Directors is directly involved in the decision-making of investment in energy-

saving technology projects [61] 

TMP3 
The management provides sufficient resources and finance to implement energy-saving 

measures [22] 

Energy-saving  

Technology  

(EST) 

EST1 
Does your business use energy-efficient technology (e.g., automated control systems, smart 

lighting, or energy management technology) to reduce energy consumption [62] 

EST2 
Businesses actively invest in new energy technologies, such as renewable energy or advanced 

energy management systems, to optimize energy efficiency [60] 

Social Culture  

(SC) 

SC1 
Does your business promote awareness of social responsibility and environmental protection  

so that employees are more aware of energy saving [27] 

SC2 
The socio-cultural values of energy efficiency are integrated into the company's development 

strategy [63] 

Collaborative  

(C) 

C1 
Your business encourages collaboration between departments to find energy-saving solutions 

[64] 

C2 
Businesses have initiatives to collaborate with external partners, such as suppliers or 

government agencies, to enhance energy efficiency [18] 

Competitive  

Environment  

(CE) 

 

CE1 Your business feels pressure from competitors to adopt energy-saving measures [64] 

Third  

grade 

Your business finds that the adoption of energy-efficient technology improves its competitive 

advantage in the market [65] 

CE3 
Businesses participate in industry energy-saving programs or initiatives to stay competitive in 

the market [37] 

Government  

Support Policy 

(GSP) 

GSP1 Businesses receive support from government policies related to energy efficiency [66] 

GSP2 
Businesses can take advantage of incentives from government policies to invest in energy-

saving technology [67] 

GSP3 
Businesses participate in government programs to promote sustainable development and  

reduce energy consumption [66] 

Note: All items are measured using a five-point Likert 

scale ranging from 1 (strongly disagree) to 5 (strongly agree). 

Structural Equation Modeling (SEM) allows for factor 

analysis and regression, the study of accurately modeling 

complex relationships between latent variables and observed 

variables in behavioral psychology research.  

The structural equation model has advantages over 

traditional statistical analysis methods: (1) It can process many 

dependent variables simultaneously; (2) Factor relationships 

and factor structures can be estimated simultaneously; (3) 

based on allowing the measurement model to be more flexible, 

it is possible to estimate the suitability of the whole model; (4) 

Allowing the correlation between independent variables can 

better solve the multi-collinear problem. The structural 

equation model is divided into a measurement model and a 

structural model. The measurement model used to describe the 

relationship between potential variables and indicators is 

represented by the following two equations: 

𝑥 = 𝛬𝑥ξ + 𝛿  

𝑦 = 𝛬𝑦𝑛 + 𝜀  

x=Λxξ+δ describes the relationship between the observed 

variables x and the latent variable ξ with the factor load matrix 

Λx and the measurement error δ The structural model is used 

to describe the relationship between potential variables, which 

is usually expressed by the following formula: 

h=Bη+Γξ+ζ 

In which: 

η are vectors of endogenous latent variables, 

B is the regression coefficient matrix between dependent 

potential variables, 

Γ is a regression coefficient matrix between exogenous 

latent variables and dependencies, 

ξ is a vector of independent latent variables, 

ζ\zetaζ is the vector of errors. 

The relationship between endogenous latent variables is 

represented by B, which denotes the relationship or influence 

of exogenous latent variables on endogenous latent variables. 

The structural model is an important part of the structural 

equation model, which describes the relationships between 

potential variables. 
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4. Results and Discussion 
4.1. Measurement Model Analysis 

To assess the reliability of the scale, Cronbach's alpha 

coefficients must all be greater than 0.6 (acceptable) and the 

correlation coefficient between variables (item-total) greater 

than 0.3. Variables with a total correlation coefficient of less 

than 0.3 are excluded from the factor and are considered 

"garbage variables" [68-69]. Composite Reliability (CR) is a 

composite metric used to measure the overall reliability of 

scales. A CR value of 0.7 or more is considered good. The 

smallest CROI coefficient reached 0.795, and the CRSC 

coefficient reached the largest value of 0.917, the results of 

which are shown in Table 3 [70]. 

Table 3. Validity and reliability analysis result 

 Cronbach's Alpha rho_A Composite Reliability (CR) Average Variance ExtraCEed (AVE) 

AT 0.716 0.787 0.835 0.633 

C 0.698 0.710 0.868 0.767 

THAT 0.753 0.759 0.859 0.671 

NO 0.788 0.791 0.876 0.702 

EAST 0.668 0.669 0.858 0.751 

F 0.800 0.835 0.881 0.711 

FEB 0.795 0.808 0.867 0.621 

GSP 0.811 0.813 0.888 0.726 

HI 0.654 0.817 0.795 0.570 

PC 0.786 0.788 0.875 0.700 

SC 0.820 0.820 0.917 0.847 

SN 0.835 0.837 0.901 0.752 

TMP 0.703 0.702 0.834 0.626 
Note: AT: energy-saving attitudes, SN: energy-saving subjective norms, PC: energy-saving perceived behavioral control, OI: organizational intervention, EI: 

energy-saving behavioral intention, CR: composite reliability, AVE: average variance extracted, FEB: Firm's Energy-saving Behavior (FEB), TMP: Top 

management support, F: Financial; EST: Energy-saving technology; GSP: Government support policy; SC: Social culture; C: Collaborative; CE: Competitive 
environment 

Table 4 shows the results of the discriminant validity 

analysis of the factors. By comparing the quadratic root index 

of Average Variance Extracted (AVE) with the correlations 

between variables to ensure that those variables are sufficiently 

distinguishable from each other, i.e., measuring different 

concepts. The values on the diagonal line that represent the 

square root value of the AVE for each variable must be greater 

than all the correlated values between that variable and other 

variables in the same row and column (Fornell & Larcker, 

1981). 

Table 4. Discriminant validity result 

  AT C THAT NO EAST F FEB GSP HI PC SC SN TMP 

AT 0.795                         

C 0.355 0.876                       

THAT 0.509 0.436 0.819                     

NO 0.584 0.361 0.568 0.838                   

EAST 0.361 0.501 0.545 0.619 0.867                 

F 0.111 0.246 0.188 0.088 0.208 0.843               

FEB 0.586 0.424 0.566 0.731 0.501 0.185 0.788             

GSP 0.509 0.351 0.519 0.575 0.485 0.140 0.555 0.852           

HI 0.185 0.309 0.293 0.208 0.284 0.555 0.182 0.196 0.755         

PC 0.684 0.344 0.575 0.657 0.432 0.162 0.614 0.553 0.210 0.837       

SC 0.357 0.270 0.438 0.403 0.301 0.082 0.358 0.299 0.171 0.359 0.921     

SN 0.669 0.373 0.635 0.663 0.450 0.168 0.696 0.631 0.216 0.711 0.422 0.867   

TMP 0.555 0.663 0.471 0.615 0.409 0.139 0.661 0.510 0.169 0.588 0.354 0.628 0.791 

The values on the diagonal are greater than the 

corresponding correlation values in each column, indicating 

that the variables in the model are sufficiently differentiated, 

meaning that each variable measures a concept that is distinct 

and does not overlap with other variables.  

4.2. Structural Equation Modeling 

The analysis results examined 15 hypotheses related to 

factors affecting the energy-saving behavior of industrial 

enterprises. Figure 4 shows that out of 8 hypotheses of Factors 

that directly affect the Energy-Saving Behavior (FEB) of 

industrial enterprises, five factors are statistically significant 
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(P-value less than 0.05); the Energy-Saving Intention Factor 

(EI) had the greatest direct influence with the impact 

coefficient β = 0.417 and P-value = 0.000, accepting the H7 

hypothesis. The TMP factor directly impacts with an impact 

coefficient of β = 0.314, P-value = 0.000, accepting the H9 

hypothesis. The Competitive Environment Factor (CE) is 

statistically significant and has a direct influence with β = 

0.142, P-value = 0.000, accepting the H14 hypothesis. The 

Government Support Policy Factor (GSP) has a direct and 

small impact on FEB β = 0.086, P-value = 0.019. The financial 

Factor (F) has the least direct impact on the FEB factor with β 

= 0.077 P-value = 0.001. Accept the H15 hypothesis (see 

Figure 4, details shown in Table 5)

 
Fig. 4 Results of SEM structural equation model analysis (Smart PLS) 

Some factors that fail to achieve a P-value < 0.05 are factors that are not statistically significant for the energy-saving behavior 

of enterprises, including SC, C, and EST factors. 

Table 5. Hypotheses testing results 

 
Original Sample  

(β) 

Sample Mean  

(M) 

Standard Deviation  

(SATEV) 

T StatistiGSP  

(|O/SATEV|) 
P Values 

AT -> EI 0.133 0.133 0.051 2.629 0.009 

C -> FEB -0.047 -0.046 0.041 1.151 0.250 

CE -> FEB 0.142 0.144 0.035 4.051 0.000 

EI -> FEB 0.417 0.417 0.047 8.868 0.000 

IS -> FEB 0.004 0.002 0.042 0.084 0.933 

F -> FEB 0.077 0.078 0.023 3.304 0.001 

F -> TMP 0.139 0.142 0.034 4.031 0.000 

GSP -> FEB 0.086 0.087 0.037 2.331 0.020 

OI -> AT 0.185 0.189 0.037 5.064 0.000 

OI -> PC 0.210 0.213 0.040 5.218 0.000 

OI -> SN 0.216 0.220 0.037 5.900 0.000 

PC > NO 0.319 0.320 0.049 6.551 0.000 

SC -> FEB -0.004 -0.004 0.027 0.159 0.874 

SN > NO 0.347 0.350 0.041 8.546 0.000 

TMP -> FEB 0.314 0.314 0.047 6.645 0.000 
Note: AT: energy-saving attitudes, SN: energy-saving subjective norms, PC: energy-saving perceived behavioral control, OI: organizational intervention, EI: 
energy-saving behavioral intention, CR: composite reliability, AVE: average variance extracted, FEB: Firm's energy-saving behavior (FEB), TMP: Top 

management support, F: Financial; EST: Energy-saving technology; GSP: Government support policy; SC: Social culture; C: Collaborative; CE: Competitive 

environment 
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4.3. Indirect Factor 

Table 6 shows that the indirect relationships are 

statistically significant (p-value < 0.05).  The indirect impact 

of Intervention Factors (OI) through mediating factors such as 

Subjective Norms (SN) and Perceived Behavioral Control (PC) 

has been tested with high statistical significance. Specifically, 

the indirect influence of OI on Energy-Saving Intentions (EI) 

through SN showed the strongest influence, with a coefficient 

of β = 0.075 and t-statistics = 4.725, proving that subjective 

factors of individuals related to social cognition play an 

important role in promoting energy-saving intentions.In 

addition, the indirect impact of Subjective Norms also exerts a 

substantial influence on enterprises' energy-saving behavior 

through EI, with a coefficient of β = 0.145 and t-statistics = 

5.561, emphasizing the role of social norms in the working 

environment.  

The relationship between Perceived Behavioral Control 

and the Firm's Energy-saving Behavior (FEB) through EI was 

also demonstrated with a large degree of influence (β = 0.133, 

t-statistics = 5.744), confirming that when employees feel 

capable of controlling energy-saving behavior, they will easily 

translate this intention into actual action. Indirect impact 

through multiple steps such as from OI → SN → EI → FEB 

also shows significance (β = 0.031, t-statistics = 3.051), 

although the overall effect is smaller than other pathways, 

which suggests that intervention from the organization can go 

through multiple levels to impact the final behavior. The 

relationship between finance and FEB is also supported by the 

support of senior managers (TMPs) with β = 0.044, t-statistics 

= 3.451). That shows that finance has the potential to help 

businesses carry out behaviors, and it is even more obvious 

when there is decision-making participation from leaders.

Table 6. Indirect factor  

 
Original Sample 

(β) 

Sample 

Mean (M) 

Standard Deviation 

(SATEV) 

T StatistiGSP 

(|O/SATEV|) 
P Values 

OI -> AT-> EI 0.025 0.025 0.011 2.199 0.028 

OI -> PC -> EI 0.067 0.068 0.017 3.951 0.000 

OI -> SN -> EI 0.075 0.077 0.016 4.725 0.000 

AT-> -> FEB 0.056 0.055 0.023 2.473 0.014 

OI -> AT -> HIS -> FEB 0.010 0.011 0.005 2.116 0.035 

PC -> HIS -> FEB 0.133 0.133 0.023 5.744 0.000 

OI -> PC -> HIS -> FEB 0.028 0.028 0.007 3.874 0.000 

SN -> EI -> FEB 0.145 0.146 0.026 5.561 0.000 

OI -> SN -> EI -> FEB 0.031 0.032 0.008 4.055 0.000 

F -> TMP -> FEB 0.044 0.044 0.013 3.451 0.001 
Note: AT: energy-saving attitudes, SN: energy-saving subjective norms, PC: energy-saving perceived behavioral control, OI: organizational intervention, EI: 
energy-saving behavioral intention, CR: composite reliability, AVE: average variance extracted, FEB: Firm's energy-saving behavior (FEB), TMP: Top 

management support, F: Financial; EST: Energy-saving technology; GSP: Government support policy; SC: Social culture; C: Collaborative; CE: Competitive 

environment 

5. Analysis 
The research results have demonstrated the influential role 

of various factors through building a model based on the 

Theory of Planned Behavior (TPB) and Institutional Theory. 

of the 15 proposed hypotheses, 12 were accepted, and 3 were 

rejected. Below are the key discussions on the model's 

analytical results. 

5.1. Organizational Interventions Play an Initiating Role in 

Affecting Psychological Factors (Attitudes, Subjective 

Norms, Perceived Behavioral Control), which then Shape 

Intentions and Lead to Energy-Saving Behaviors in 

Industrial Enterprises 

The research results have revealed complex relationships, 

originating from organizational interventions to energy-saving 

behaviors through the mediating role of psychological factors. 

Organizational Intervention (OI) is shaped based on Lewin's 

(1951) theory of organizational change, which states that any 

organizational change must begin with purposeful 

intervention. This is the starting point for all changes in 

enterprises [71]. The research results show that organizational 

intervention has positive effects on attitudes (β = 0.185, p-value 

< 0.000), subjective norms (β = 0.216, p < 0.000), and 

perceived behavioral control (β = 0.210, p-value < 0.000). 

The research findings align with many previously 

published scientific works on the role of organizational 

intervention in energy-saving behavior in enterprises. 

Specifically, their study on the "Mediating effect of managers' 

environmental concern" demonstrated the direct impact of 

organizational intervention and indirect effects through 

managerial concern, confirming both the temporal stability of 

the relationship and the universal nature of organizational 

intervention's role [72]. Additionally, Liu et al. (2014), in "A 

survey study of energy saving activities", showed a 25-30% 

improvement in energy-saving behavior through intervention 

programs, with awareness training accounting for 15%, 

incentive systems at 10%, and management procedures 5% 

[17]. This provides an important quantitative basis for 

interventions and helps enterprises set specific targets. 
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Particularly, when comparing organizational intervention 

research results with [14], notable similarities and differences 

emerge. Both studies identify organizational intervention as a 

crucial initiating factor in promoting energy-saving behavior; 

however, their approaches differ significantly. While Xie et 

al.'s study delve into psychological mechanisms and the 

internalization process of organizational interventions among 

employees, our approach examines the issue from a broader 

organizational perspective, considering organizational 

intervention through its impact on attitudes, subjective norms, 

and perceived behavioral control while incorporating 

additional factors like financial and management support. 

Both results emphasize the role of psychological 

mechanisms in transmitting the impact of an organizational 

intervention to final behavior. However, Xie et al.'s research 

focuses on clarifying the transformation process from external 

intervention to employees' internal motivation while we 

develop and implement effective intervention strategies at the 

organizational level. This combination suggests that for 

organizational intervention to be truly effective, a 

comprehensive approach is needed, focusing both on building 

appropriate systems, policies, and procedures while 

considering psychological aspects and employee motivation 

[73]. Currently, in Vietnam, according to the Ministry of 

Industry and Trade's report (2023), energy costs account for 

20-40% of total production costs across many industries. 

Particularly in energy-intensive sectors like steel, cement, and 

textiles, implementing organizational intervention programs 

has helped reduce energy costs by 15-25% [74]. Thus, 

organizational intervention plays a major role in helping 

businesses promote energy-saving measures and efficient 

energy use. 

5.2. Energy-Saving Intention Plays a Crucial Role in 

Forming Energy-Saving Behaviors in Industrial Enterprises 

The relationship between Energy-saving Intention (EI) 

and Final Energy-saving Behavior (FEB), with an impact 

coefficient of β = 0.417, p-value = 0.000, reflects a positive and 

statistically significant effect. In practice, energy-saving 

intention plays the most important role in encouraging 

enterprises to implement energy-saving activities. These 

results align well with previous research by Zhang et al. (2013) 

in their study of small and medium-sized manufacturing 

enterprises in China, highlighting the role of two important 

factors: corporate culture and social interaction [75]. Notably, 

in industrial environments requiring high coordination, peer 

pressure is identified as an important transmission mechanism 

reinforcing the relationship between intention and behavior. 

Most notably, Liu and Zhang's (2018) research on industrial 

enterprises in China indicated that the stability of the intention-

behavior relationship depends on the intensity of 

organizational intervention programs and leadership 

commitment [22]. In a recent study, Carrus et al. (2021) 

emphasized the role of corporate culture in maintaining the 

stability of the relationship between energy-saving intentions 

and behaviors [76]. This consistency across studies confirms 

the universality of planned behavior theory in the context of 

enterprise energy savings. It provides a solid foundation for 

designing intervention programs focused on strengthening 

energy-saving intentions within organizations. 

This result is particularly significant in the context of 

Vietnam's implementation of the National Program on Energy 

Efficiency and Conservation 2019-2030, where Vietnamese 

industrial enterprises have the potential to save 20-30% of total 

energy consumption [77]. Currently, Vietnamese industrial 

enterprises face increasing pressure from energy costs due to 

continuous electricity price increases in recent years. Energy 

costs account for 20-40% of total production costs across many 

industries. Particularly, sectors like steel, cement, and 

chemicals have energy cost proportions reaching 35-40%. 

Additionally, environmental standard requirements in new-

generation free trade agreements like EVFTA and CPTPP are 

creating additional pressure on businesses to improve energy 

efficiency. Therefore, implementing energy-saving behaviors 

is both appropriate and effective. However, the gap between 

intention and actual behavior remains significant, and worker 

awareness is still low, especially in small and medium 

enterprises that are less bound by energy-saving regulations, 

leading to fewer implemented behaviors. Furthermore, 

investment in energy-saving equipment purchases is also a 

major barrier due to the weak financial capacity of small and 

medium enterprises. This raises an urgent need for 

synchronized solutions to narrow this gap. 

5.3. Direct Impacts from Internal and External Environment 

Our findings reveal significant positive effects from senior 

leadership support (β = 0.314, p < 0.001) and financial 

resources (β = 0.139, p < 0.001). This aligns with Zhang et al.'s 

2018 research on promoting corporate energy-saving 

behaviors, which examined institutional pressure, top 

management support, and financial constraints. Their work 

highlighted leadership's pivotal role in driving industrial 

energy conservation [22]. Leaders shape regulations, allocate 

resources, and motivate staff participation in energy-saving 

initiatives. They also create indirect effects through goal-

setting, strategy development, resource allocation, and 

fostering an energy-conscious culture. Top management 

backing remains crucial for successful energy conservation 

measures [58]. Our study specifically explores how senior 

management support mediates between financial factors and 

corporate energy-saving behaviors [78]. When funds are 

available, strong leadership can enhance the effectiveness of 

energy conservation investments. Companies with robust 

finances and excellent top-level guidance can implement both 

short-term projects and expand their scope over time [44]. 

Energy management performance comparisons show that 

businesses with strong leadership support achieve remarkable 

results - 25-30% reduction in energy consumption and 40% 

higher initiative success rates. Yet challenges persist: leaders' 

technical knowledge gaps, short-term profit pressures, 
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performance measurement difficulties, and organizational 

inertia. Solutions include comprehensive capacity building 

through energy management training, technology updates, 

expert networking, establishing energy-saving KPIs, and 

developing appropriate reward systems. 

In Vietnam's context, industrial enterprise development 

highlights the importance of these factors. The Ministry of 

Industry and Trade's 2023 report indicates that about 70% of 

industrial enterprises use technology 2-3 generations behind 

global standards, mainly due to financial and management 

constraints. SMEs particularly struggle with technology 

investment funding, with only 30% accessing bank loans. 

Leadership energy management capabilities remain limited - 

only 15% of businesses have dedicated energy management 

staff. This situation demands a holistic approach to enhance 

leadership capacity and financial resources. Additionally, key 

energy-consuming industrial enterprises demonstrate clear 

efficiency improvements when implementing ISO 50001 

energy management systems, which require top leadership 

commitment to energy conservation. 

The Financial Factor (F) directly impacts corporate 

energy-saving behavior with β = 0.077 and P-value = 0.001. 

Financial capacity is crucial for business survival and growth, 

enabling investments in energy-saving measures and high-

efficiency technology. This aligns with previous research 

showing financial constraints as the biggest barrier to energy 

conservation [79, 80]. Finance helps companies overcome 

initial capital investment and develop long-term strategies [78]. 

World Bank surveys indicate Vietnamese industrial enterprises 

need $10-12 billion for energy-efficient technology by 2030 

[81], yet only 30% can access such loans. Main barriers include 

high interest rates, lack of collateral, and complex bank 

approval processes. The Vietnam Environmental Protection 

Fund meets only 5% of energy-saving project capital needs, 

suggesting the need for green bonds, credit guarantee funds, 

and expanded state interest support programs. Government 

Support Policy (GSP) shows a modest positive impact (β = 

0.086, P-value = 0.019), reflecting the gap between policy and 

implementation. Despite key legislation like the Energy 

Efficiency Law and National Target Program 2019-2030, 

effectiveness remains limited, mainly focusing on key energy 

consumers. Monitoring systems primarily focus on statistics 

and encouragement rather than strict oversight.Cooperation 

relationships, socio-cultural factors, and energy-saving 

technology did not directly impact energy-saving behavior. 

While some companies have adopted ISO 50001 and ESCO 

models, collaboration remains limited due to competition 

concerns and high investment costs. Vietnamese business 

culture typically prioritizes short-term profits over 

sustainability [82]. Social awareness about energy 

conservation has not deeply penetrated the business 

community [83]. Technology's lack of direct impact may stem 

from high initial costs and unclear short-term benefits [84, 85]. 

Many Vietnamese companies, especially smaller ones, hesitate 

to invest in new technologies due to financial risks and 

technical knowledge gaps [86].  

6. Conclusion 
The study uses the exploratory factor analysis method and 

SEM linear regression equation analysis. Smart-PLS and 

SPSS software are used to perform the analysis. The proposed 

research model is developed based on TPB theory combined 

with institutional theory (Institutional theory). 13 influencing 

factors have been considered in the following direction: 1) a 

group of factors related to promoting the construction of an 

energy-saving culture in enterprises; 2) a group of factors 

related to institutions and regulations to promote energy 

saving in enterprises; 3) a group of influencing factors coming 

from outside the business. The analysis results show that 

Subjective Benchmark Factors (SN), Behavioral Control (PC) 

and Energy-Saving Attitude (AT) are significant positive 

predictive factors for Energy-Saving Intention (EI). 

Organizational Interventions (OIs) have a positive impact on 

subjective standards, behavior control, and attitudes. In 

particular, the Financial Factor (F1) plays an important role, 

not only directly affecting energy-saving behavior (FEB) but 

also significantly affecting the management factor (TMP). 

However, cultural factors (SC), TMP, and Cooperation (C) did 

not show a significant influence on energy-saving behavior. 

Based on the research results, we propose energy-saving 

measures at different levels to promote the implementation of 

energy-saving in Vietnamese industrial enterprises. The 

research results have demonstrated the influential role of 

various factors through building a model based on the Theory 

of Planned Behavior (TPB) and Institutional Theory. Of the 

15 proposed hypotheses, 12 were accepted, and 3 were 

rejected. Model's analytical results give three energy saving: 

Organizational interventions play an initiating role in affecting 

psychological factors (attitudes, subjective norms, perceived 

behavioral control), which then shape intentions and lead to 

energy-saving behaviors in industrial enterprises; Energy-

saving intention plays a crucial role in forming energy-saving 

behaviors in industrial enterprises; Direct Impacts from 

Internal and External Environment. 
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