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Abstract 

The process towards sustainability is indeed very complicated, given the increasing need of the population for infrastructure 

to support human activities. The objective of the study is to analyze the influence of environmental factors and their awful 

effects on infrastructure projects with sustainable construction models in special economic zones. The methodology used 

are mixed methods, combination of quantitative and qualitative approaches with the total respondent are 80 persons. The 

respondents involved are divided by company/institution, company’s qualifications, and stakeholders. The first validity 

shows that all factors have a value above 0.5, by using Fornell Lacker Criterion, it is found that the CDV value met the 

requirements from all variables involved. The validation was calculated by a cross-loading method called discriminant 

validity. After validity, it is continued to obtain model fit value and the final model fit is 0.568 means good model. The 

NFI value released was 56.8%. It means that the declared model was good enough to be implemented within sustainability 

in SEZs. This result supported the previous research, which stated that a sustainable construction model using a multi-

criteria approach is a good model choice for the development of a sustainable construction model. 
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1. Introduction 

The challenge in operational strategy and construction management is environmental degradation. Environmental 

factors have become an important concern in the world of sustainable construction in the last 15 years [1]. Furthermore, 

industrial construction, namely infrastructure, can affect the improvement of the quality of human life. The increase in 

population led to an increase in construction, especially of infrastructure that supports the activities of the population. 

Zea Escamilla stated that the construction industry accounts for 35% of the total global carbon dioxide (CO2) emissions 

[2]. In practice, it was also found that the waste that is disposed of can produce 40–65% of total construction waste. 

Industrial construction has a series of supporting activities that can release 30% of harmful greenhouse gas emissions 

from the process, and the processing of construction materials has 18% of these uses. Alencar argues that development 

infrastructure must be able to change the mind-set of actors who originally focused on increasing user satisfaction but 

are more active towards environmental balance and social ethical responsibility [3]. This is what causes the threat of 

global warming to the environment and, especially, to humans. Therefore, ongoing studies on formulating 

environmentally friendly construction models and minimizing CO2 emissions need to be carried out effectively and 

efficiently. Sustainable development should be able to minimize environmental impacts in the form of global warming, 

ozone depletion, and various mixtures of air, water, and noise pollution. Figure 1 explains in detail the impacts of 

construction and its process. 
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Figure 1. The effects of construction industries in the world [4] 

Sustainable construction is planned to improve the quality of life, minimize pollution, and bring about potential 

changes in the function of buildings in the future. This shows that sustainable construction ensures development to meet 

needs without compromising the capabilities of future generations. Sustainability means that the construction industry 

can assist with proactive measures to meet the needs of present and future generations to conserve water, energy, and 

natural resources [4, 5]. This can be done through recycling processes, minimizing pollution and waste, and developing 

innovative designs to minimize the negative impact of the construction process on the environment [6]. This concept is 

very important to encourage construction industry stakeholders who have a strategic role in providing input and ideas 

in the design process to increase the efficiency of construction design as well as in the procurement and construction 

processes. 

During the sustainable development process, the environment is one of the most decisive factors in many developing 

countries [7]. Environmental factors are very important to ensure the impact that will occur after a construction building 

operates. This is also necessary to ensure the limitations that must be considered in construction [8]. Various solutions 

have been developed, such as careful planning with simulation beforehand [9], building regulations that accommodate 

environmental factors as an important part that must continue to be a determining factor for the success of development 

[10], using a more holistic approach [11, 12], and various other components that are critical factors in sustainable 

construction [13, 14]. Financing the implementation of environmental factors is a component that continues to be 

analyzed, and solutions are sought [15, 16]. This is intended so that environmental factors can remain a priority in the 

development of sustainable construction. In addition, the leadership component is also a determining factor in its 

implementation. Therefore, adequate assessment is needed to ensure that the critical success factors for sustainable 

construction can be implemented properly. However, of the various solutions that have been implemented, none of them 

specifically provides an adequate solution to the strategy for implementing environmental factors, especially in the 

development area of special economic zones with tourism specifications in developing countries. This is important 

because many developing countries focus on infrastructure development but pay less attention to environmental factors 

as an important part of sustainable construction development. The aim of the study is to analyze the influence of 

environmental factors and their awful effects on infrastructure projects with sustainable construction models in special 

economic zones. This research is focusing on building a strategy, particularly on the implementation of environmental 

factors. It was very important to use a sustainable construction model in the development of special economic zones. 

2. Materials and Method 

Environmental factors will influence many aspects of the construction industry. The methodology of this research is 

a collaboration of quantitative and qualitative methods called "mixed methods". It is a research design based on 

philosophical assumptions and the questionnaire. The methodology provides directions on how to analyze data using 

mixed approaches through several phases. They combined a single study with a series, whose central premise was used 

as a basis. This methodology produces more comprehensive facts when examining research problems. 

The research was started by mapping the probability factors using qualitative approaches and 80 respondents. It used 

to see the characteristics of the data and available factors in the field, filter the suitable model and justify the result for 

quantitative method. For instance, the quantitative method will be more observable and measurable. The researcher 

continued with the qualitative method to recap and analyze the whole set of data holistically, dynamically, and 

understandably. It is used to gain an understanding when building a strategy in line with the objectives as described in 

the Figure 2. 
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Figure 2. The flow Chart of the Research 

3. Results 

The results were collected and differed in several aspects, namely institution, qualification, and risk level. Over 80 

respondents have filled out the form, and the data has been collected. 

3.1. Distribution of Respondents by Institution/Company 

The distribution of respondents based on institution has been completed. It was found that 73.8% are private 

companies with international, national, and local scales. The remaining 12.5% are companies or government 

agencies, both national and local. The composition of the respondents also consisted of members of the public 

and academics from universities, which made up 8% and 3.75%, respectively. The full amount can be seen in 

Table 1. 

Table 1. Distribution of respondents by agency/company 

No Agencies/Companies Amount 

1 Government 10 

2 Private companies 59 

3 Public 8 

4 University 3 

Total  80 
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3.2. Distribution of Respondents by The Company Qualification 

The distribution of respondents by using the Company’s Qualification found more detail. The data found are 

described in the Table 2. 

Table 2. Distribution of respondents based on company qualifications 

No Company Qualifications Total 

1 Not Filling 17 

2 Small 1 

3 Intermediate 29 

4 Big 33 

Total  80 

The results from Table 2, show that 63 respondents are work and involved on the SEZs companies. It can be said 

that over 78.75% of the total respondent are concisely know about sustainability in the construction project. As can be 

seen In the Table 2, it is obtaining that 52.38% respondent are involved on the big company qualifications, while 46.03% 

are involved on the intermediate qualifications. The minority found that only 1 respondent was from small company 

qualifications in the SEZs. Over 21.25% of the total respondents are not identified, due to the qualification of the 

respondent are from community members, academics, and government. 

According to Liu et al. (2019) [17] the company’s qualification will reflected to the result of the project. It seems 

more suitable to declare as a finding in the special cases such as building construction and public space. Other than that, 

sustainable construction is a way for the construction industry to achieve sustainable development by considering social, 

economic, environmental, and cultural issues. To gain the four considerations, it comes from the company’s qualification 

[18]. It can be concluded that respondents who involved and worked for the companies could be qualified based on 

large, medium, and small categories. Subsequently, the Special Economic Zones (SEZs) campaign more sustainability 

in construction. This category was created to analyze the types of company’s qualifications involved in SEZs. 

3.3. Distribution of Respondents by Role as Stakeholders 

Table 3 shows that the distribution of respondent by role as stakeholders are mostly coming from contractors and 

consultants. The remaining respondents involved are from different role namely academician, investors, government, 

community, and owner. 

Table 3. Distribution of respondents by stakeholder 

No Stakeholder Amount 

1 Academics 2 

2 Investors 1 

3 Consultant 12 

4 Contractor 47 

5 Public 7 

6 Government 7 

7 Owner 4 

Total  80 

4. Discussion 

4.1. The Sustainable Construction Model Test Results 

The convergent validity test or Average Variance Extracted (AVE) was using to analyzed and calculated the model 

used. The AVE value is used to meet the measurement value of ≥ 0.5 for each variable. Table 4 is explained The AVE 

value test results. 

Table 4. The Value Average Variance Extracted 

Variable Cronbach’s Alpha rho_A Composite Reliability AVE 

X (LI) 0.895 0.918 0.922 0.702 

Y (SC) 0.831 0.832 0.887 0.664 
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The result shows that all factors have a value above 0.5. by using Fornell Lacker Criterion to calculated and do the 

validation. The determination of Discriminant Validity engaged the variables correlation. Table 5 described the validity 

calculation and the requirements is X (LI) > Y (SC). 

Table 5. Calculated Discriminant Validity by using Fornell Lacker Criterion 

Variable X (LI) Y (SC) 

X (LI) 0.838  

Y (SC) 0.481 0.815 

As can be seen on the Table 5, the X (LI) value was 0.838 which is greater than Y (SC) and classified as approved 

value to be implemented. It has been met the requirements. The validation discriminant using cross loading method was 

highlighted that the validity between the indicator values should be greater than other variables. 

The computing reliability involved composite and Cronbach's Alpha as can be seen in the Table 6. The reliability 

value should be greater than 0.7 for X and Y variables. 

Table 6. The value of Compute Reliability (Composite Reliability and Cronbach's Alpha) 

Variable Cronbach’s Alpha rho_A Composite Reliability AVE 

X (LI) 0.895 0.918 0.922 0.702 

Y (SC) 0.831 0.832 0.887 0.664 

The result show that all variables have met the requirements by having reliability value for X and Y is 0.922 and 

0.887, respectively. The value was greater than 0.7 and classified as reliable, so it can be said that the indicators is 

effectively use for evaluation. The model evaluation is carried out by calculating several indicators as follows: 

4.1.1. Inner Model Test (R-Square) 

The Inner Model Test (R-Square) is a value that is only owned by the Y variable (Sustainability Construction). This 

value shows how much the independent variable (X1) affects the dependent variable Y. The calculation results show 

that the value of Y = 0.457 x 100% = 45.7% is influenced by X, as can be seen in Table 7. 

Table 7. Inner Model Test Value (R-Square) 

 R Square R Square Adjusted 

Y (SC) 0.457 0.405 

4.1.2. Inner Model Test (Path Coefficients) 

The value that shows the direction or relationship on positive and negative variables called inner model test using 

path coefficients. It will show the direction of variable X to Y variables and continues. The value of acceptance must be 

0 and below. If there was a value 0 > Y > 1 then will classified as positive impact, whereas the Y value is in between -

1 to 0, categorised as negative. Table 8 shows the inner model test value using path coefficient. 

Table 8. The result of path coefficient on the Inner Model Test value 

Variable X (LI) Y (SC) 

X (LI)  -0.192 

Y (SC)   

As can be seen on the Table 8, the direction on the X (LI) variable has a NEGATIVE effect to Y (SC). It can be said 

that the indication will reflect negatively to sustainability. 

4.1.3. Inner Model Test (Significance T-STATISTIC) 

The Inner Model Test Evaluation (Significance T- STATISTIC) is the significant value of a variable. This value can 

be seen in the results of the T-STATISTIC calculation which described how significant the influence of the variable on 

the Y variable represented as a sustainable construction. The acceptance value is the significance level used alpha = 0.05 

or the T-Statistic value > 1.96 = SIGNIFICANT 

Table 9 shows that the opposite happens to factor X, namely the environment. It can be seen that the environment 

variable has a negative effect of -0.192 and only has a T-statistic value of 0.972, which means it is smaller than the 
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standard T-statistical significance of 1.96. Thus, environmental factors only have a negative and insignificant effect on 

sustainable construction. Both environmental variables only have a negative effect on sustainable construction. It is due 

to the SEZ development process with a sustainable construction approach still pays attention to the profitability value 

rather than pay attention to the environment. These results are in line with the previous study stated by El-Mahdy et al. 

(2022) that the use of sustainable construction materials can reduce production costs, due to efficiency and effectively 

utilizing widely available materials such as sand and salt [18]. The sustainable materials will fit into environmentally 

friendly materials. 

Meanwhile, more researchers focus on a broader issue, namely the sustainable construction model. It is proven that 

economic and environmental factors contributed to sustainable construction. It was found by Nasereddin & Price (2021) 

that the capital cost is strongly important in sustainable construction [19]. Their approach provides better benefits in 

terms of reducing operational costs. This model is well received in Jordan and is in line with the results obtained in this 

study. It shows that economic factors in the form of capital have an influence on the implementation of sustainable 

construction. 

Several studies have found that sustainable construction reduces disposal or waste. Liu et al. (2021) found that the 

BIM algorithm saved materials and provided solutions for sustainable construction. This model can reduce waste 

material by enabling savings on material cutting for roof cladding [20]. Thus, the economic factor has become one of 

the key factors in the successful implementation of sustainable construction. Other researchers have also shown that the 

use of excavated material, which is a stable mixture of soil, aggregate, and water consolidated with high-velocity 

projections rather than mechanical compaction, can be used to obtain structural and non-structural elements [21–24]. It 

proves that the waste indicator contributes to environmental factors in the implementation of sustainable construction. 

It also stated that sustainable construction is closely related to the professionalism, responsibility, performance, and 

experience of the project management team. The more professional the human resources involved, the greater the 

success of sustainable construction projects. 

It can be concluded that the economic factors, environmentally friendly materials, and policies are strongly support 

sustainability in the construction projects. 

Table 9. Model calculation results: Inner Model Test (Significance T-STATISTIC) 

 
Original 

Sample (0) 

Sample 

mean (M) 

Standard 

Deviation (STDEV) 

T Statistics 

(O/STDEV) 

P 

Values 

X(LI)·>Y[SC) -0.191 -0.160 0.197 0.972 0.331 

4.1.4. Inner Model Test Results (Predictive Relevance) 

By using blindfolding through the PLS system, predictive relevance to test the inner model can be analyzed. The 

predictive relevance has an acceptance rate value for X and Y variables greater than 0 and will be classified as a good 

model. As can be seen in Table 10, the predictive relevance value was greater than 0. It is found that PR value was 

0.237, means that the observation rate made was good model. 

Table 10. The result of predictive relevance or Inner Model Test Results 

Variable SSO SSE Q2 (=1-SSE/SSO) 

X (LI) 405.000 405.000  

Y (SC) 324.000 247.125 0.237 

4.1.5. Results of the Inner Model Test (Model Fit) 

The model fit test was used to see how fit or good the implemented model. To measure the model fit value, this study 

uses PLS tools that involve a saturated and estimated model. Table 11 describes the model fit test analysis. 

Table 11. Inner Model Test Value (Model Fit) 

 Saturated Model Estimated Model 

SRMR 0.092 0.092 

d_ULS 5.948 5.948 

d_G 3.595 3.595 

Chi_Square 1266.411 1266.411 

NFI 0.568 0.568 
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The results show that the Model Fit value is 0.568, which means that the model built is good. The NFI result obtained 

is 56.8% declared fit and can be implemented in the sustainable construction of SEZs. This result supported the previous 

research, which stated that a sustainable construction model using a multi-criteria approach is a good model choice for 

the development of a sustainable construction model [25, 26]. The implementation strategy has an internal aspect that 

can be utilized to seize and maximize the identified opportunities. The strategy developed in this study is also in 

accordance with previous studies that focused on the use of environmentally friendly materials, such as revising the 

concrete mix by using alternative substitutes for waste products, which will pave the way for reducing environmental 

problems, the harmful effects of waste due to improper disposal processes, appropriate, dependence on non-renewable 

substances, and the promotion of sustainable construction [7, 18, 26–28]. By developing a strategy for the use of 

environmentally friendly materials, the implementation of sustainable construction in the SEZ project results in a well-

controlled environmental impact. 

Furthermore, another step to describe strategies based on real social factors that can be implemented, the McFarlan 

Grid method [26], was used. It derives strategies based on four main values, namely, strategic values (S), key 

performance (K), high potential (H), and support (U). 

Table 12 shows that the strategies should be carried out immediately. The result obtained two strategies are being 

the key performance. They are the strategic values (S) and Key Performance (K). There are also two strategies remaining 

which is more potential to do but still can be postponed to the near future. It can be said that in the priority analysis were 

carried out, strategic values, Key Performance and support are main important thing to immediately conducted to reach 

the sustainability in construction. 

Table 12. Analysis of Priority Strategy on Environmental Factors 

 Strategy Priority 

Use of environmentally friendly materials in sustainable construction projects H 

Application of efficiency to material use and waste reduction S 

Spatial mapping in the context of investment according to land use by taking into account the carrying capacity of the environment S 

Utilization of open space for ecotourism and support for the environment K 

Increasing the company's ability to maintain the balance of the environmental ecosystem K 

Use of recycled materials to reduce environmental impact U 

Application of Health protocols and provision of health facilities in all development projects and tourist sites in the Likupang SEZ H 

Use of a disaster mitigation system to anticipate various natural disaster events S 

Increased promotion and international standard tourist attraction by taking into account environmental factors S 

Use of recycled materials in the construction of SEZ Likupang H 

5. Conclusion 

Sustainable construction is more comprehensive when it involves several aspects of daily life. After conducting 

research and a survey on the factors that affected sustainability in the Special Economic Zones (SEZs), it can be 

concluded that environmental factors used to be a key factor in various projects, particularly in developing countries. 

After validation, it is found that the implemented model is fit to a 0.568 value and classified as a good model with an 

NFI value of 56.8%. This result supported the previous research, which stated that a sustainable construction model 

using a multi-criteria approach is a good model choice for the development of a sustainable construction model. It can 

be said that the strategy for implementing environmental factors should be prioritized based on the efficiency of 

environmentally friendly materials, reducing waste, and effective investment. It also highlighted the use of disaster 

mitigation systems to anticipate various natural disasters and increase world attraction by focusing on environmental 

factors. 
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