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Incorporating economic, social, and environmental considerations into policymaking and 

corporate practices is essential for achieving sustainable development, which is 

multidimensional. This study looks into how statistical software tool like SPSS can be used to 

test and model the processes of long-term growth in a number of different areas. The study looks 

at big datasets from a lot of different industries and regions to find out how they measure 

important sustainability indicators like carbon emissions, resource efficiency, and 

socioeconomic equity. This is done by using complex quantitative methods to look at the data. 

Integrating classic and modern statistical software is made novel in this study; which makes 

easier to simulate complicated sustainability patterns and gives policymakers and companies 

information they can put into practice. Using data mining, AI-enhanced features, and machine 

learning algorithms in these tools, the research finds links between sustainability factors and the 

success of different sustainability initiatives that were not known before. Even though these 

software tools have a lot of potential, the study points out some limitations like the data quality, 

complexity to judge the long-term benefits of sustainability and to make sure that different 

measurement frameworks used in different regions and industries. The findings demonstrate 

that businesses may enhance their long-term profitability and environmental impact by 

incorporating sustainable development objectives into their operations. Additionally, the 

research highlights the importance of using data to inform decision-making in the creation of 

sustainable policies. Using SPSS has several benefits, such as improving predictive capacities, 

processing massive information accurately, and providing a thorough study of sustainable 

development initiatives. This study adds to theoretical and practical knowledge by providing a 

data-driven strategy for achieving global sustainability objectives. 

Keywords: Sustainable Development, SPSS, Emerging Software Tool, Quantitative Analysis, 

Data-Driven Decision Making 

 

1.INTRODUCTION 

A carbon footprint is the amount of carbon dioxide (CO2) emissions produced by a person, business, location, or 

product. While the phrase itself is founded in ecological foot-printing, the standard definition is that the carbon 

footprint refers to the amount of gaseous emissions (such as CO2) that are connected to climate change and are 

caused by human activities like production and consumption [1]. As part of the Sustainable Development Goals 

(SDGs), technologies and innovations like Industry 4.0 are being used to create sustainable industries. These include 

using clean energy in developed as well as green along with reverse logistics. These industries will help the world's 

economies grow in the future. This work look at how sustainable technologies could be used in logistics and 

manufacturing in line with the SDGs. More specifically, it will look at how these technologies could work with 

developments in Industry 4.0 and renewable energy programs [2]. 

Since less comprehensive studies have been conducted on emissions as well as sustainable development viewpoints, 

it is difficult to get a better understanding. This study did a full bibliometric, social network, visual, statistical analysis 
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of all 2,392 documents in the Web of Science Core Collection (WoSCC) to learn more about current issues, the 

structure of knowledge, and upcoming trends in this field [3]. Studies were done to find out what the current state of 

sustainable building methods is, the problems that come with using them, and how well they have been integrated 

into professional practice. The study's methodology used qualitative and quantitative approaches to examine the 

stated goal. Researchers used survey data to inform a descriptive analysis, which formed the basis of the quantitative 

strategy [4]. 

Adoption of digital technologies (DTs) requires careful attention of several elements. These include involving 

stakeholders, allocating resources wisely, mitigating risks, as well as confirming that assets along with 

implementation assistance are available. In the context of digital transformations, research looks at the sustainable 

adoption of innovative DTs. This work used the Statistical Package for the Social Sciences (SPSS) software (Version 

27) to analyse data gathered from 760 stakeholders via a questionnaire survey. [5]. This study uses the instrumental 

variable method, more specifically the structure equation model (SEM), to find out how the circular economy of a 

green supply chain affects the use of resources and the environment in the China area. [6]. 

Another study's goal is to evaluate the technologies' impact on sustainability objectives, such as reduced costs and 

waste, improved energy efficiency, and optimal use of resources. Using the Resource-Based View (RBV) as well as 

Stakeholder Theory, this paper comes up with a way to explain how smart technologies can help achieve sustainability 

goals [7]. A theory builds on the main ideas of the Technology-Organization-Environment (TOE) paradigm by 

including a sociocultural predictor. This work mined the conventional ideas and prior literature for eighteen essential 

characteristics. The researcher ensured the questionnaire was legitimate by using adequate validation procedures. 

This study tests the model using two-stage analytical approaches, namely SEM and artificial neural networks (ANN) 

[8]. To work with these limitations the proposed work gives the following contribution:  

• To better analyze and simulate sustainability trends, the research integrates SPSS with state-of-the-art software 

technologies. 

• This study is discovering hidden relationships in sustainability data via the use of data mining, machine learning, 

and AI features.  

• This work contributes to long-term financial and environmental consequences by offering practical insights into 

how to incorporate sustainability into business operations.  

• Assist governments and companies in improving their sustainability practices by focusing on important 

sustainability measures such as resource efficiency, socioeconomic equity, and carbon emissions.  

• To make better, more effective policy decisions and implement sustainable development initiatives, data 

analytics is also done. 

The rest work structure is stated here. Some related works on sustainable development with the use of SPSS is 

reviewed in section 2. Section 3 discusses the proposed technique details. Section 4 includes details on the research 

findings, along with some limitations of the current study. Section 5 concludes the research, followed by the 

references. 

2.LITERATURE REVIEW 

Fu et al. [9] made the quantitative assessment of the SDGs at different scales that include spatial planning that is still 

in its early stages, yet they serve as a guide for global governance. Major Function Oriented Zone (MFOZ) planning 

emerges in China as a model that focuses on ecosystem services to promote sustainable development. This research 

examines the implementation of the SDGs within the MFOZ framework using MFOZ planning, the emphasis is on 

288 cities. Next, the research uses cluster analysis to observe the different forms of zoning in relation to the state of 

SDG implementation. On this basis, it designs target strategies after investigating the SDGs' impact elements in light 

of socioeconomic and environmental aspects, as well as ecosystem services.  

Sualeh Khattak et al. [10] investigated the role of managerial competences in sustainable development strategies via 

resource management. The competencies in question include financial literacy, digital literacy as well as business 

experience. Upper echelon (UE) theory serves as the foundation for the study. A total of 297 managerial teams from 

Pakistani SMEs (small along with medium-sized enterprises) filled out the survey, which is used to gather empirical 

data. Structural equation modeling in Smart partial least squares (PLS) supports the assumptions. The results 

demonstrate that managers who are both financially and technologically savvy significantly aid SMEs' sustainable 

development strategies. On sustainable development strategies, however, experienced managers do not place much 
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emphasis. Resource management partially mediates the connection among sustainable development strategies along 

with digital as well as financial literacy. 

Zou et al. [11] discussed about a quantitative technique that carefully examine and assess the elements of creative 

tourism. Tourists that visited the 10 towns in the province in the spring and summer of 2023 are the main subject of 

the investigation. A Likert-scale questionnaire with responses ranging from "very good" to "very poor" was used for 

data gathering. A researcher-made questionnaire that was verified by specialists from the University of Kurdistan 

was used in conjunction with a semi-structured questionnaire that was generated via qualitative interviews for the 

study. Using Cronbach's alpha coefficient, the reliability score of the qualitative questionnaire was 93%. Through in-

depth interviews and reading, parts and markers of creative tourism were found to help with the creation of a 

quantitative questionnaire. 

Lozano Paredes et al. [12] described the adoption of sustainable technologies and democratic cooperative 

involvement. This however, led to the elements of social justice and agricultural sustainability emerging as the most 

important. Although these dimensions are important for well-being, they do not guarantee it on their own. For 

example, market incentives did not reach statistical significance, which might be due to the influence of contextual 

variables that were not included in the research. Improving the socioeconomic and political circumstances of the 

most disadvantaged producers is the goal of this research, which adds to the current literature and suggests ways that 

Fairtrade programs in Peru can be put into action to foster more sustainable and equitable agricultural development.  

Nguyen et al. [13] applied this research within the context of Vietnam, looking at how economic restructuring has 

affected the development of a circular economy in agriculture and green growth. The quantitative research approach 

employs the SPSS and Analysis of Moment Structures (AMOS)-based data processing. Distributed in the Southern, 

Central, and Northern regions of Vietnam, the survey scale includes 538 samples of people, families, and agricultural 

organizations and cooperatives. The research results have made important scientific contributions by showing how 

both links in the production and consumption of agricultural products and how efficiently capital is mobilized and 

used play a middle role in the relationship between how economic restructuring affects the growth of a circular 

economy in agriculture. 

Abdullahia et al. [14] discussed that how much interest from governments across the globe in preparing their students 

for the workforce of the future, a clearer definition of "21st century skills" is necessary before any effective policies or 

pedagogical approaches. The relationships between sustainable development (SD) and entrepreneurial skills (ES) 

were the focus of this research. The moderator variable also includes Education Quality Management (EQM). The 

research employed a survey with a standardized questionnaire to collect quantitative data. Public university faculty 

and undergraduates in Kwara State, Nigeria, were the target demographic. The data was analyzed using SPSS and 

Smart PLS 3.0. EQM, however, does not influence the relationship between financial literacy and SD. 

Chaiya et al. [15] implemented an effort to reduce carbon emissions as well as improve adaptive capabilities in 

Thailand. This research delves deeply into the governance structures along with processes supporting greenhouse 

gas emissions trading inside community forests. This study examines the origins of sustainable strategies in the Thai 

setting and how community viewpoints interact with greenhouse gas emissions trading systems, all with the goal of 

building long-term climate resilience. In the context of trading systems for greenhouse gases, it also carefully looks 

at the elements that affect how resilient communities are and how they respond to climate change. Utilizing a 

quantitative methodology, 383 individuals were polled via a semi-structured questionnaire. Then the collected data 

was analyzed using statistical techniques like paired t-tests, multiple regressions as well as ANOVA. Table 1 shows 

the existing review. 

Table 1: Existing Review 

Papers and 

Authors 

Method Advantages Limitations 

Fu et al. [9] SDGs Ecosystem services enable 

sustainable development. 

This study does not modify 

spatial planning strategies 

or examine SDG variances 

between time periods. 
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Nguyen et al. 

[13] 

SPSS and AMOS The topic of discussion is 

the development of a 

circular economy. 

This particular study does 

not use the regional and 

global circumstances of 

other nations. 

Chaiya et al. 

[15] 

greenhouse gas 

emissions trading as 

well as sustainable  

environmental 

development 

The goal is to lessen the 

impact of anthropogenic 

greenhouse gas emissions 

while capitalizing on 

communal forest resources. 

Minimize data use. 

 

3. PROPOSED METHODOLOGY 

Using statistical software like SPSS, this study models and evaluates the dynamics of sustainable development in a 

robust and multifaceted way. To find out how different companies and areas handle sustainability, the approach 

combines some existing statistical methods with cutting-edge developing technologies, including data mining, AI-

enhanced features, and machine learning (ML) algorithms. Figure 1 shows the proposed flow diagram. 

3.1. Research Framework and Objectives 

The study aims to look at the changes in sustainable development across different areas by focusing on important 

factors like carbon emissions, resource efficiency, and socioeconomic fairness. Better decision-making and 

sustainable policies for the future may be achieved by analyzing the effects of data-driven techniques that integrate 

social, economic, and environmental aspects. In order to handle massive datasets and simulate intricate interactions 

among sustainability metrics, the study's approach uses SPSS. 

 

Figure 1: Proposed Process Flow 

3.2. Data Collection 

The collection and processing of relevant datasets from different sectors and areas are crucial to the success of this 

research. Information for this study came from a wide variety of sources, such as industry reports, sustainability 
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indexes, and databases maintained by third parties with expertise in environmental and socioeconomic issues. Table 

2 displays the data collection overview. 

Table 2: Data Collection Overview 

Data Source Industry/Region Sustainability 

Indicators 

Data 

Period 

Frequency 

World Bank Global Carbon Emissions 2010-2020 Annual 

UN SDG Database Global/Regional Resource Efficiency 2015-2020 Annual 

Industry Reports Manufacturing, Energy Socioeconomic 

Equity 

2015-2020 Quarterly 

National Environment Agency USA, EU, China Carbon Emissions, 

Efficiency 

2018-2020 Annual 

 

The datasets are cleaned and put into a structured format to prepare them for processing by SPSS and new ML 

models. Missing values were imputed using the Expectation-Maximization (EM) technique, and boxplots were used 

to identify and address outliers. In probabilistic models, the EM method is a powerful tool for parameter estimation, 

especially in cases when data is inadequate or absent. The Expectation (E) and Maximization (M) phases are the two 

primary iterative operations. Finding the greatest probability estimates of a model's parameters in the absence of full 

or missing data is the goal of the method. By repeatedly estimating missing values and improving model parameters, 

the EM method aims to maximize the probability of the observed data (X) given an incomplete dataset. The E-stage, 

estimate the missing data using the observed data as well as the existing model parameter estimations. Assuming a 

distribution for the missing data, calculate the expected value of the whole log-likelihood [16]. The E-step calculates 

the posterior distribution of the missing data, 𝑍, given the observed data 𝑋 along with current parameter estimates 

𝜃(𝑡) as in equation (1). 

                                          𝑄(𝜃|𝜃(𝑡)) = Ε𝑍[𝑙𝑜𝑔𝑝(𝑋, 𝑍|𝜃)|𝑋, 𝜃(𝑡)]                                        (1) 

Where  𝑄(𝜃|𝜃(𝑡))  is the expected complete log-likelihood at iteration 𝑡 and 𝑝(𝑋, 𝑍|𝜃) is the joint likelihood of both 

observed data 𝑋 and missing data 𝑍, with the observed data 𝑋  as well as current parameter estimates  𝜃(𝑡). In the M-

Step, it updates the parameter estimates by maximizing the expected log-likelihood function that is derived in the E-

step. This is done by finding the parameter values that maximize  𝑄(𝜃|𝜃(𝑡)) as in equation (2). 

                                                        𝜃(𝑡+1) = 𝑎𝑟𝑔 max
𝜃

𝑄(𝜃|𝜃(𝑡))                                         (2) 

Parameters change when the difference in parameter values between repetitions is less than a certain threshold; this 

is achieved by alternating between the E-step along with the M-step in the process. Some datasets may be lacking 

values for specific sustainability-related variables, such as resource efficiency or carbon emissions. By estimating 

these missing values from the observed data's connections, the EM method keeps the analysis robust and unbiased. 

The z-score is a statistical metric that shows how one value compares to the average of another set of numbers. The 

standard deviation provides the distance among an individual data point as well as the dataset mean. People often 

use Z-scores to standardize data for cross-scale comparisons or to identify outliers. The z-score of a data point 𝑋𝑖 in 

a dataset is calculated using the following equation (3): 

                                                                 𝑧𝑖 =
𝑋𝑖−𝜇

𝜎
                                                              (3) 

Where  𝑋𝑖 refers value of the data point, 𝜇 refers mean of the dataset, 𝜎 refers standard deviation of the dataset and 

𝑧𝑖 refers z-score of the data point 𝑋𝑖. If Z > 0, it means the data point is above the dataset mean (positive deviation); 

if Z < 0, it means the data point is below the dataset mean (negative deviation); and if Z > 3 or Z < -3, it means the 

data point is precisely at the dataset mean. This often regard numbers this far off the mean as outliers because they 

are unusual in a normal distribution. 

3.3. Data Analysis Framework 

Combining SPSS's statistical skills with developing ML technologies, the research explored the sustainability 

dynamics and correlations across important variables. There were three main parts to the analysis: 
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1. Descriptive Analysis: This study first examines basic trends, distributions, and correlations between 

sustainability metrics in the datasets. This analysis used the descriptive statistics module of SPSS for this 

purpose. 

2. Inferential Analysis: To comprehend the connections between sustainability indicators and business 

results, this  research use regression testing and hypothesis modeling. During this stage, time series analysis, 

logistic regression, and ordinary least squares (OLS) regression were among the numerous regression models 

used. 

3. Advanced Predictive Modeling: This wok used methods based on ML and artificial intelligence to model 

complex relationships and forecast sustainability trends. Support Vector Machines (SVMs), decision trees 

along with random forests were among the methods used. During this phase, it used Python (via the SPSS 

connection) and R for data mining and predictive analytics. 

3.4. Statistical Tools and Techniques 

3.4.1. SPSS for Descriptive and Inferential Analysis 

This study used SPSS, to carry out the descriptive and inferential statistical analyses. To evaluate trends and 

summarize important sustainability indicators, descriptive statistics, including mean, frequency distributions, 

median as well as standard deviation were calculated. The standard deviation and mean are in equations (4) and (5). 

                                                             𝜇 =
1

𝑛
∑ 𝑋𝑖

𝑛
𝑖=1                                                              (4) 

                                                       𝜎 = √
1

𝑛−1
∑ (𝑋𝑖 − 𝜇)2𝑛

𝑖=1                                                  (5) 

Where 𝜇 denotes mean of the variable, 𝜎 refers standard deviation, 𝑛 refers number of data points and  𝑋𝑖  refers data 

point value.  The purpose of the regression study was to study the effects on long-term profitability and environmental 

consequences of carbon emissions, resource efficiency, and socioeconomic equality and find out how these factors 

relate to one another. 

3.4.2. Machine Learning Algorithms 

This study used more sophisticated ML models to represent intricate, non-linear correlations among sustainability 

factors after conducting preliminary research using SPSS. For finding previously unseen patterns and providing 

predictions about future trends, these algorithms were very helpful. 

• Random Forests: A supervised ensemble learning method was used to predict what would happen with 

sustainability by combining the results of several decision trees. The algorithm's assistance makes it easier 

to identify the most important factors influencing sustainability results as in equation (6). 

                                                       𝑌 = ∑
1

𝑇
𝑓𝑡(𝑋)𝑇

𝑡=1                                                  (6) 

Where 𝑌 is the prediction output, 𝑇  is the number of trees in the forest and  𝑓𝑡(𝑋)  is the prediction of tree 𝑡 

with given input 𝑋. 

• Support Vector Machines: A supervised learning model uses historical data to classify sustainability 

solutions as "successful" or "unsuccessful," maximizing the hyperplane between these classes in equation (7) 

and (8). 

                                                             𝑚𝑖𝑛
1

2
‖𝜔‖2                                                     (7) 

                                                          𝑦𝑖(𝜔. 𝑥𝑖 + 𝑏) ≥ 1, ∀𝑖                                                     (8) 

Where  𝜔  is the weight vector, 𝑥𝑖  is the input features, 𝑦𝑖  is the output label and  𝑏  is the bias term. 

3.4.3. AI-Enhanced Features 

Natural language processing (NLP) was used to examine textual data from industry reports and policy papers, 

including AI-based characteristics in the study. It used sentiment analysis along with topic modeling to understand 

the similarities as well as differences in sustainability practices across industries and geographies [17]. 
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4. RESULTS 

This section, present the results of analysis of sustainable development indicators using SPSS software. The study 

focused on key sustainability metrics such as carbon emissions, resource efficiency, and socioeconomic equity across 

diverse industries and regions. By using SPSS's descriptive and inferential tools, this study was able to find useful 

information that helps make business operations and policymaking more sustainable. The following analysis presents 

the results in the form of descriptive statistics, correlation analysis, and regression modeling, offering a 

comprehensive view of the dynamics of sustainability. 

4.1. Descriptive Statistics 

This study first subjected the main sustainability indicators—carbon emissions, resource efficiency, and 

socioeconomic equity—to descriptive statistics calculations in SPSS. These indicators aimed to discover broad trends 

and patterns by examining this data across various areas and sectors. This study can find a summary of the descriptive 

statistics, including the mean, median, maximum, minimum values along with standard deviation for these 

important sustainability indicators as in Table 3. 

Table 3: Descriptive Statistics for Sustainability Indicators (2015–2020) 

Indicator Mean Median Std. 

Deviation 

Minimum Maximum Skewness Kurtosis 

Carbon Emissions 

(tons) 

150.3 120.5 45.7 50 250 0.75 2.15 

Resource Efficiency 

(%) 

75.5 78.0 10.2 55 95 -0.12 -0.68 

Socioeconomic 

Equity (index) 

0.67 0.70 0.14 0.35 1.00 -0.45 1.12 

With a standard deviation of 45.7 tons, the average annual carbon emissions across industries and geographies are 

150.3 tons. A little right-skewed distribution, as shown by the positive skewness of 0.75, may imply that a few areas 

or businesses produce disproportionately large levels of carbon emissions. The standard deviation of the mean 

resource efficiency is 10.2%, and it stands at 75.5%. The distribution seems to be very symmetrical, with a negative 

skewness of 0.12 suggesting that resource efficiency is often rather consistent across sectors or locations. There is a 

standard variation of 0.14 from the mean socioeconomic equity score of 0.67. While a small number of outliers have 

lower values, the negative skewness of -0.45 indicates that the majority of locations or industries have somewhat 

higher equity ratings. 

4.2. Correlation Analysis 

The next step is to use SPSS to conduct a correlation study, which allowed to look for connections between the 

sustainability metrics. One way to learn about the possible synergies between various sustainability initiatives is to 

do a correlation analysis, which identifies the most strongly connected variables. Table 4 shows the correlation matrix 

of sustainability indicators. 

Table 4: Correlation Matrix of Sustainability Indicators 

Indicator Carbon Emissions Resource Efficiency Socioeconomic Equity 

Carbon Emissions 1.00 -0.45 -0.38 

Resource Efficiency -0.45 1.00 0.60 

Socioeconomic Equity -0.38 0.60 1.00 

Industries or areas with more carbon emissions are likely to make less efficient use of resources, according to a 

negative correlation between the two variables (-0.45). The positive correlation between resource efficiency and 

socioeconomic equality (r=0.60) suggests that areas or sectors with better resource efficiency often have higher 

socioeconomic equity ratings. This discovery has significant implications for sustainability initiatives since it implies 

that these efforts may lead to gains in both the environment and society. There is a weak negative correlation (-0.38) 
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between carbon emissions and socioeconomic equality. This means that areas or industries with more socioeconomic 

equality may have lower carbon emissions. 

4.3. Regression Analysis 

This research used a multiple regression analysis to find out more about the links among sustainability metrics as 

well as how they affect longevity, both in terms of making money and protecting the environment. With resource 

efficiency and social equality as guiding principles, this set out to forecast carbon emissions. The following equation 

(9) presents the regression model: 

𝐶𝑎𝑟𝑏𝑜𝑛 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 = 𝛽0 + 𝛽1(𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦) + 𝛽2(𝑆𝑜𝑐𝑖𝑜𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝐸𝑞𝑢𝑖𝑡𝑦) + 𝜖  

                                                                                                                                               (9) 

Where  𝛽0 is the intercept, 𝛽1 𝑎𝑛𝑑 𝛽2 is the coefficients for resource efficiency and socioeconomic equity and 𝜖  is the 

error term. Table 5 displays the multiple regression results for carbon emissions prediction. 

Table 5: Multiple Regression Results for Carbon Emissions Prediction 

Predictor B Std. Error Beta t-value p-value 

Constant 175.3 12.5 - 14.03 0.000 

Resource Efficiency -0.45 0.12 -0.38 -3.75 0.002 

Socioeconomic Equity -0.32 0.14 -0.29 -2.29 0.026 

 

Economic equality (B = -0.32, p = 0.026) as well as resource efficiency (B = -0.45, p = 0.002) are two significant 

variables that predict carbon emissions, according to the regression analysis. More equitable socioeconomic 

conditions or more efficient resource use often correlate with reduced carbon emissions. It is based on the idea that 

policies for sustainable development that take into account both social and environmental factors are good, since the 

negative coefficients show that lowering carbon emissions can be done by making better use of resources and making 

sure that everyone has the same opportunities. With an R^2 value of 0.62, the model provides a relatively good fit, 

explaining 62% of the variation in carbon emissions. This used SPSS to create many graphs that graphically depict 

the interrelationships of sustainability metrics. 

 

Figure 2: Scatter Plot of Carbon Emissions vs. Resource Efficiency 

Figure 2 displays the scatter plot it shows a negative link between carbon emissions and resource efficiency. The 

regression analysis and correlation model both show that carbon emissions tend to go down as resource efficiency 

goes up. 
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Figure 3: Bar Chart of Socioeconomic Equity by Industry 

Figure 3 displays bar chart compares socioeconomic equality scores across several sectors. Since resource efficiency 

and socioeconomic equality are linked in a good way, it stands to reason that industries with more socioeconomic 

equality have more balanced and long-term growth strategies. 

 

Figure 4: Predicted Carbon Emissions Based on Resource Efficiency and Socioeconomic Equity 

Figure 4 displays three-dimensional surface graphic shows predicted carbon emissions estimates for various mixes 

of resource efficiency and socioeconomic fairness. The plot backs up the regression results, so it's clear that both more 

efficient use of resources and fairness in the economy lead to lower expected carbon emissions. 

4.4. Model Evaluation 

This study used various assessment measures to gauge the performance of the ML models. The model is accurate by 

measuring the percentage of times its predictions come true. Metrics like F1-score, precision as well as recall were 
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used to assess the model's capacity to determine if sustainability was successful or not for classification models like 

SVM. Table 6 shows the model evaluation metrics. 

Table 6: Model Evaluation Metrics 

Model Type Accuracy Precision Recall F1-Score 

Random Forest 0.92 0.91 0.93 0.92 

Support Vector Machine 0.89 0.88 0.91 0.89 

4.5. Interpretation of Results 

The findings of investigation using SPSS reveal several important insights into the dynamics of sustainable 

development. Organizations or areas that implement measures to better use their resources often have lower carbon 

emissions, according to the negative correlation between the two variables (r = -0.45). This discovery is in line with 

the increasing amount of research that shows how efficient use of resources may lessen negative effects on the 

environment. Enhancing environmental sustainability may also have social advantages, since there is a positive 

correlation between resource efficiency as well as socioeconomic fairness (r = 0.60). The idea that sustainable 

development includes environmental, social, and economic factors is backed up by the fact that areas or industries 

that use resources more efficiently tend to have more fair social and economic conditions. Businesses and politicians 

may benefit from the insights provided by the substantial correlations between sustainability metrics and carbon 

emissions. One way to advance sustainable development objectives is to enhance resource efficiency while 

simultaneously promoting social fairness. This will lead to improved environmental consequences. 

5. CONCLUSION 

In order to predict and assess sustainability trends across many sectors and locations, this research investigated the 

integration of sophisticated statistical tools, such as SPSS, with developing software technologies. To evaluate the 

efficacy of different approaches to fostering sustainable development, this study zeroed in on critical sustainability 

variables like carbon emissions, resource efficiency, and socioeconomic justice. Providing policymakers and 

corporations with relevant insights has been made possible through the use of SPSS and other developing software 

tools, such as machine learning algorithms and features boosted by artificial intelligence. Integrating sustainability 

objectives into corporate operations improves environmental outcomes, leads to long-term profitability, and 

enhances social equality, according to the analysis's primary conclusions. Using quantitative approaches like data 

mining and regression models, this have uncovered previously unknown correlations between variables; these 

findings may influence corporate and governmental choices in the future that aim to make the world a better, more 

sustainable place. In spite of the strong results, the research also brought attention to a number of obstacles. Problems 

with data quality, assessing sustainability benefits over the long term, and coordinating different measurement 

frameworks across sectors are all examples of such obstacles. These restrictions highlight the need for constant 

improvement in data collection, standardization, and modeling methodologies. 

REFERENCES 

[1] Karim, Prof, A. N. Mustafizul, Sazid Hasan, and Tasviul Ibn Kamal. "Assessing Carbon Emission Of A Local Food 

Industry: A Quantitative Analysis." AN Mustafizul and Hasan, Sazid and Kamal, Tasviul Ibn, Assessing Carbon 

Emission Of A Local Food Industry: A Quantitative Analysis (October 7, 2024) (2024). 

[2] Richnák, Patrik, and Helena Fidlerová. "Impact and Potential of Sustainable Development Goals in Dimension 

of the Technological Revolution Industry 4.0 within the Analysis of Industrial Enterprises." Energies 15, no. 10 

(2022): 3697. 

[3] Mehmood, Khalid, Xuchun Qiu, and Muhammad Mohsin Abrar. "Unearthing research trends in emissions and 

sustainable development: Potential implications for future directions." Gondwana Research 119 (2023): 227-

245. 

[4] Jaradat, Haytham, Omar Adeeb Mohammad Alshboul, Islam Mohammed Obeidat, and Mohammad Kamal 

Zoubi. "Green building, carbon emission, and environmental sustainability of construction industry in Jordan: 

Awareness, actions and barriers." Ain Shams Engineering Journal 15, no. 2 (2024): 102441. 

[5] Alojail, Mohammed, and Surbhi Bhatia Khan. "Impact of digital transformation toward sustainable 

development." Sustainability 15, no. 20 (2023): 14697. 



312  

 

J INFORM SYSTEMS ENG, 10(12s) 

[6] Gao, Jing Qi, Ding Li, Guang Hui Qiao, Qiao Ran Jia, Shi Ru Li, and Han Lin Gao. "Circular economy strategies 

in supply chains, enhancing resource efficiency and sustainable development goals." Environmental Science and 

Pollution Research 31, no. 6 (2024): 8751-8767. 

[7] Lawal, Yusuf Adedayo, Jermaine Ayotunde Sanwoolu, Omowunmi Temitope Adebayo, and Olawale Ibrahim 

Olateju. "Enhancing Sustainability in Project Management through Smart Technology Integration: A Case Study 

Approach to Green Building Projects." Dutch Journal of Finance and Management 7, no. 2 (2024). 

[8] Hiran, Kamal Kant, and Manish Dadhich. "Predicting the core determinants of cloud-edge computing adoption 

(CECA) for sustainable development in the higher education institutions of Africa: A high order SEM-ANN 

analytical approach." Technological Forecasting and Social Change 199 (2024): 122979. 

[9] Fu, Hongpeng, Jiao Liu, Xiaotian Dong, Zhenlin Chen, and Min He. "Evaluating the Sustainable Development 

Goals within Spatial Planning for Decision-Making: A Major Function-Oriented Zone Planning Strategy in 

China." Land 13, no. 3 (2024): 390. 

[10] Sualeh Khattak, Muhammad, Qiang Wu, Maqsood Ahmad, and Rizwan Ullah. "The role of managerial 

competencies in managing resources for sustainable development strategy in SMEs." Social Responsibility 

Journal (2024). 

[11] Zou, Fuxia, Atefeh Ahmadi Dehrashid, Mehmet Akif Cifci, Emrah Arslan, and Nina Khalighi. "Exploring the 

dynamics of creative tourism: A tourist-centric perspective to achieve economic sustainable development." 

Journal of Mountain Science (2025): 1-18. 

[12] Lozano Paredes, Dina Lucila, Hiromi Okada Saavedra, Julio Ricardo Moscoso Cuaresma, Carlos Alberto 

Azabache Moran, Katherine Norma del Pilar Yesquén Delgado, Mirella Esther Diaz Cruz, Vania Lucia Salazar 

Seminario, Jhosep Pastor Pinto, and Tarek Amer Layseca. "Fairtrade in Peru: Challenges and Opportunities for 

Sustainable and Equitable Agricultural Development." Sustainability 17, no. 2 (2025): 486. 

[13] Nguyen, Thi Hai Yen, Thi Minh Phuong Nguyen, Cong Giap Truong, Duc Tai Do, Thi Thu Phuong Ha, and 

Nguyen Quang Thanh. "The impact of economic restructuring on the development of circular economy in 

agriculture and green growth." Multidisciplinary Science Journal 7, no. 4 (2025): 2025225-2025225. 

[14] Abdullahia, Nimota Jibola Kadir. "Entrepreneurship Skills and Sustainable Development: The Moderator Effect 

of Education Quality Management." Journal of Sustainable 2, no. 1 (2025): 8-22. 

[15] Chaiya, Chitralada. "Empowering Climate Resilience: A People-Centered Exploration of Thailand's Greenhouse 

Gas Emissions Trading and Sustainable Environmental Development through Climate Risk Management in 

Community Forests." Heliyon (2025). 

[16] Li, Qianqian, Mou Sun, and Zuoyu Yan. "Bayesian expectation maximization-maximization for robust 

estimation in proton exchange membrane fuel cells: A comparative study." Alexandria Engineering Journal 107 

(2024): 390-405. 

[17] Yahya, Abdulsamad E., Atef Gharbi, Wael MS Yafooz, and Arafat Al-Dhaqm. "A novel hybrid deep learning 

model for detecting and classifying non-functional requirements of mobile apps issues." Electronics 12, no. 5 

(2023): 1258. 


