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ABSTRACT:  

This study investigates the impact of cost and return on investment in renewable energy 

sources on investor preferences and decision-making. Using Structural Equation Modeling 

(SEM), a structural model was developed to examine these relationships based on various 

indicators. Primary data from investors and prospective investors in renewable energy sector 

were collected for items representing latent variables, and the analysis confirmed the 

robustness of the findings. The results revealed that both cost and return on investment 

significantly influence investment evaluation metrics, highlighting the critical role of 

financial factors in renewable energy investment decisions. The findings suggest that cost 

and return are major drivers in investment decisions, with small investors particularly 

influenced by financial risks and opportunities. To stimulate investment, it is recommended 

that attractive financial packages, government support, and incentives be provided to enhance 

investor confidence and promote greater participation in renewable energy investments. 
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INTRODUCTION 

Renewable energy is becoming the primary source of power in nations worldwide, regardless 

of economic level. Despite its high initial cost, these energies cause little environmental 

impact. Renewable energy sources (RES) have the potential to deliver zero or near-zero 

emissions of air pollutants and greenhouse gases, making them suitable for meeting 

residential energy needs (Qazi et al., 2019). Promoting the use of renewable energy requires 

legislative changes and public opinion research (Bayulgen & Benegal, 2019).  

Analysing public opinion on renewable energy is vital for shaping policy. RE investment is 

the focus of a more recent surge of reform (Pueyo, 2018). Renewable energy has become a 

critical component of the global agenda for sustainable development as nations endeavour to 
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reduce their carbon footprints and achieve climate objectives (Harasheh et al., 2024). The 

public and private sectors have both expressed interest in the exponential growth of 

renewable energy investment. Investors are acknowledging the potential of renewable energy 

as a profitable avenue for long-term financial returns. This sector provides a wide range of 

opportunities. 

SDG investment have positive social and environmental consequences, including renewable 

energy projects, pure water initiatives, and affordable housing alternatives. These funds can 

facilitate the acceleration of progress toward the SDGs by designating financing to specific 

sectors (Zhan & SantosPaulino, 2021).  Given the growing global emphasis on sustainability, 

organizations that integrate sustainable practices into their operations may experience 

superior outcomes in the long term (Pizzi et al., 2021). As a result, these funds can contribute 

to the profitability and expansion of businesses.  

Tailing the release of the Intergovernmental Panel on Climate Change (IPCC) (IPCC, 2014) 

and the historic Paris accord (UNFCCC, 2015), the worldwide mitigating and adaptation 

initiatives have attracted impetus (Kul et al., 2020). REI has grown steadily to help the 

economies depend more on low-carbon energy sources. 

BENEFITS OF RE INVESTMENTS 

A substantial increase in the demand for energy is necessary for the dynamic development of 

national economies (Cai et al., 2022). The global economy's demand is no longer met by 

conventional energy resources, such as oil, natural gas, and carbon (Rosales-Calderon & 

Arantes, 2019) due to rapid increase in energy intensity in numerous industries. Another issue 

is the increasing contamination of the environment and the climate change that is caused by 

conventional energy sources (Zawalińska et al., 2020).  

Currently, the provision of energy is one of the most critical objectives of developing 

countries, as there is a direct correlation between economic development and energy supply 

(Z. Liu, 2017b) Consequently, developing nations, including China and India, have been the 

most significant contributors to the emission of greenhouse gases (Z. Liu, 2017a) 

Renewable energy is a viable substitute for fossil fuels due to its environmental sustainability 

and its availability in the majority of the globe (Balakrishnan et al., 2020). Although these 

sources are capable of generating electricity, they are not frequently employed. The majority 

of the world continues to rely on fossil fuels to generate energy, while only a handful of 

countries, including the United States, Germany, and China, have made substantial 

investments.  

Therefore, the primary benefits of renewable energy alternatives are the reduction of 

dependence on foreign countries for energy supply and the development of sustainable 

energy production (F. Liu et al., 2020).  

RENEWABLE ENERGY AS PART OF SUSTAINABLE ENERGY GOALS  

Sustainable development is foundation of a strategy to move towards a progressive future 

keeping in mind not to constraint with the needs of the future generations. One of the most 

important indicators for sustainable development is energy usage (Gyamfi et al., 2018). 
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Providing everyone with access to energy services, guaranteeing energy supply to meet rising 

demand, and reducing energy's role to climate change are the three main energy concerns 

facing the world today.  

 

INVESTORS ATTITUDE TOWARDS RENEWABLE ENERGY INVESTMENTS 

Renewable energy sources are recognized as environmentally favourable. An additional 

benefit of this energy source is that it enhances the energy independence of nations. 

Considering these favourable features, nations are formulating many approaches to augment 

their investments in renewable energy. Within this particular framework, the states provide 

the following incentives: tax reductions and loans with low interest rates. As this would 

provide a cost benefit to investors, it will be feasible to attract these investments. 

It is essential to do a thorough cost-benefit analysis of the planned investment.  An inherent 

drawback of investments in renewable energy is the substantial initial cost (Nathaniel & 

Khan, 2020). Another crucial aspect of this process is the progressive augmentation of 

technical investments by firms. By adopting this approach, accelerated implementation of 

contemporary advancements in renewable energy investments will be feasible. Therefore, it 

will be feasible to decrease the exorbitant initial capital expenditure. 

There are many factors that impact the success of these investments. The primary rationale 

for this is that these investors shall efficiently use their resources. The first step in this 

procedure is to accurately identify the elements that influence the effectiveness of 

investments in renewable energy (Q. Wang et al., 2020). The balanced scorecard approach 

suggest that the performance of firms is influenced by four distinct dimensions: finance, 

customer, internal process, and learning and development thereby including both financial 

and non-financial measures simultaneously. Technological advancements have a direct 

impact on renewable energy. The energy industry's instruments and equipment are evolving 

as a result of technological advancements (Tang & Dinçer, 2019). The new technology 

improves energy efficiency and reduces expenses in the process. The IEA (2019) has reported 

a 17% increase in investment in renewable energy, which is a positive sign for environmental 

sustainability and technological innovation and also cost reductions and technical 

improvements. 

RENEWABLE ENERGY INVESTMENTS RISING TRENDS 

The UAE is a top innovator in RER projects and renewable energy conversion in the Middle 

East.  

Climate change is causing increasing temperatures, sea levels, and severe weather events, 

highlighting the need for urgent action (Adetomi Adewnmi et al., 2023). This calls for a shift 

away from traditional energy models towards more sustainable alternatives. Renewable 

energy technology' fast developments and promise to change energy production serve as the 

foundation for this investigation.  

REVIEW OF LITERATURE 
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(Baumli & Jamasb, 2020) The research sought to accurately determine the financial and 

nonfinancial indicators that impacted investment decisions. The primary issue faced by 

investors was the degree of confidence in the effectiveness of laws. Primary options 

considered were the enhancement of local capabilities and the use of policy instruments 

designed to address institutional inflexibilities. The findings indicated that more than only 

financial reasons influenced the challenges of private energy investment in Africa.  

(Oluoch et al., 2020) This research focuses on a national survey of 1020 Kenyan respondents 

to provide an evaluation of popular knowledge, acceptability, and attitude toward renewable 

energy. This research emphasizes how important it is for politicians to abandon conventional 

methods that prioritize supplying Kenya's energy needs at the expense of public opinion. 

Thus, it is essential to look into public acceptability, understanding, and attitudes toward 

renewable energy in order to get the knowledge required to formulate policies that work.  

(Lagerkvist et al., 2020) A study involving 559 private investors in Sweden found that 

sustainability strategies and environmental focus were more important than other fund 

characteristics. Negative affect related to Sustainable and Responsible Investment (SRI) 

contributed to variance heterogeneity, while experience in fund savings, positive product 

involvement, and positive affect were not significant. The study found that latent behavioural 

characteristics of investors are strong predictors of latent class membership, distinguishing 

nontrivial investor sub-groups. Sociodemographic characteristics were not supported. The 

results can help identify market segments for equity fund offerings, including those related to 

SRI, to meet demand among private investors.  

(Bortolotti, 2020) This study adopted the adaptive conjoint analysis (ACA) method for 

investigating the policy preferences of 41 European investors engaged with different 

investment firms. The findings demonstrated how the characteristics of investors, such as the 

kind of institution they worked for and the quantity of assets they handled, impacted their 

preferences over several aspects of e-mobility policies. This research also showed that 

investors' policy decisions were impacted by behavioral factors. These behavioral 

characteristics specifically included investors' pre-existing beliefs about the COVID-19 

pandemic and the consequences of climate change. This research provided an analysis of 

investor behavior with the goal of assisting policymakers in developing more potent 

regulatory instruments to promote investments in electric mobility both during and after the 

COVID-19 crisis.  

(Yee et al., 2022) The study explores the intention of Malaysian investors to invest in 

renewable energy using the theory of planned behavior (TPB). A survey conducted in three 

major states revealed that investors' intentions are influenced by attitude, subjective norm, 

perceived behavioral control, and regulatory framework evaluation. Risk aversion did not 

affect investors' intentions. The evaluation of regulatory framework was found to be the most 

important determinant, contradicting previous studies that focused on investment behaviors 

or proenvironmental intentions. The study also examined the indirect effects of TPB on 

investors' intentions through regulatory framework evaluation. The results suggest that 

attitude and perceived behavioral control indirectly influence investors' intentions, while 
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subjective norms do not. The study offers practical implications for policymakers to improve 

renewable energy investments.  

(Vardopoulos et al., 2023) The guiding factor of this research is examining the relationship 

between homeowners' views on the resale value of green or sustainable buildings and their 

interest in installing renewable energy sources and energy efficiency upgrades to their own 

houses. One hundred and eighty-five adults residing in the Paphos urban complex on the 

island of Cyprus were polled. The participants were chosen at random and, with respect to 

age, and income, they were reflective of the community at large. They were asked about their 

views on energy efficiency, renewable energy, and the value of green buildings in the market. 

Statistical approaches such as Cronbach's α coefficient, descriptive statistics, factor analysis, 

and the nonparametric Friedman test were used to examine the acquired data. Coding and 

analysis were carried out using the Statistical Package for the Social Sciences (SPSS). A total 

of 64% of households expressed interest in putting money into renewable energy sources, 

while 72% expressed interest in ways to reduce energy consumption. Furthermore, 

homeowners' perceptions of the market value of green buildings are favorably correlated with 

their moderate interest level (58%) in investing in renewable energy sources. Also, green 

buildings are more valuable to homeowners with greater incomes and education levels, and 

these same homeowners are more likely to invest in renewable energy and value energy 

efficiency measures. This research sheds light on the link between homeowners' views of the 

market value of green buildings and their interest in investing in renewable energy sources 

and energy efficiency measures. It also offers insights into the variables that motivate this 

investment.  

(Petrovich & Kubli, 2023) This research uses a choice experiment to look at how small and 

medium-sized enterprises (SMEs) in four European nations feel about buying energy from 

local sources and renewable energy sources. Decisions made by 823 make up the sample. 

The research concludes that energy communities may maximize their potential if their 

business models are tailored to the needs of corporate users. According to the findings, small 

and medium-sized enterprises (SMEs) see power suppliers favorably as possible sources of 

energy community solutions. It is suggested that when the European policy directive is 

implemented at the national level, the power companies' potential contributions to energy 

community creation and management be considered.   

(Wagenaar, 2024) The ambition of this research is to examine the factors that determine 

investor preference for sustainable investing strategies and to assess the impact of financial 

sacrifice upon such preferences. A binary logistic regression analysis reveals that the 

variables of political preference and anticipated return have a favorable impact on an 

investor's choice for sustainable investment within the study group. Conversely, investing 

expertise has a negative effect on this preference. (Xuan et al., 2024) By using data collected 

from ASEAN nations specifically, the elements that contribute to the use of renewable energy 

sources during the fifth technological revolution have been studied. An ARDL 

(autoregressive distributed lag) method is used in the research. The study also makes use of 

random panel data and unconstrained fixed data. Combining econometric modelling with 

machine learning methods, the study examines data covering the two-decade period from 

2000 to 2022. Renewable energy use in these nations is greatly influenced by public 
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knowledge, government policy, and technology progress, according to preliminary data. For 

stakeholders and legislators interested in harnessing technology advances for sustainable 

energy development, the empirical findings provide valuable insights.  

METHODOLOGICAL FRAMEWORK 

Acquisition of Data 

Data collection for the study was done from the investors and prospective investors of 

renewable energy instruments which included business owners in the field of mining, 

engineering, petroleum products, wood and wood products, stone industry and other factory 

owners in the state of Rajasthan. The data was collected by filling schedules personally. 

Schedules were filled by 400 respondents out of which 379 were selected after data 

screening. The data collected was put to analysis in IBM SPSS AMOS software. 

 

DATA ANALYSIS TECHNIQUE 

Structure equation modelling (SEM) technique was adopted to test the model. In SEM 

measurement model is created to confirm the variability and reliability of the data set used 

for analysis. Then the hypothesis formulation is done to test the impact of independent 

variables on dependent variables by formulation of structural model In the current paper the 

following hypothesis was formed and the structural model was created as shown in Figure 1. 

Null Hypothesis H0: Cost of renewable energy and return on investment does not affect 

the choice of investment of Investors in renewable energy sector.  

 Alternative Hypothesis H2: Cost of renewable energy and return on investment affect 

the choice of investment of Investors in renewable energy sector.  

   

Figure 1: structural model of Hypothesis under Analysis 

In the structural model in Figure 1 the independent variable being Cost of renewable energy 

and return on investment and the dependent variable being Choice of investment of investors 

and renewable energy has been shown in ovals and connected through arrow pointing from 

the independent variable to dependent variable. Both these variables are the main latent 

variables or constructs under study on the basis of which hypothesis have been formulated. 

The latent constructs are studied using certain items. These items are basically the questions 
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asked from respondents during data collection indicating the preferences of respondents 

relative to latent variables. These indicators or items have been shown in rectangles in the 

structure model shown in figure 1. Items or indicators and dependent variable are also 

marked with respective error terms indicated by circle with arrows pointing towards each 

item and denoted by ―e‖. Covariances between error terms are drawn with arc arrows 

wherever necessary to achieve model fit. 

After the formulation of structural model, the regression weights or factor loadings, standard 

error, critical ratio and p value for each path has been calculated and shown in table 1. This 

table presents the results of a Structural Equation Modelling (SEM) analysis, which is 

employed to examine the relationships between variables in the context of investors' 

decisions to invest in renewable energy. Specifically, it appears to assess the influence of 

factors such as the cost of renewable energy and return on investment on investors’ choices 

regarding renewable energy, as well as their evaluation criteria (e.g., CRERI and CIIRES 

factors). Here’s a more detailed explanation of the analysis: 

 

OVERVIEW OF THE MODEL 

The model examines the paths of influence between two primary latent variables: 

1. Cost of Renewable Energy and Return on Investment: This construct represents 

the financial aspects of renewable energy, including both the initial investment costs 

and expected returns over time. 

2. Choice of Investment of Investors in Renewable Energy: This latent variable 

captures the decision-making process of investors, where higher values represent a 

greater likelihood of choosing renewable energy projects for investment. 

3. CRERI and CIIRES: These are secondary constructs or indicators or items to 

measure above latent constructs indicated by (CRERI)’s for Cost of Renewable 

Energy and Return on Investment and (CIIRES)’s for Choice of Investment of 

Investors in Renewable Energy. These factors act as mediators, reflecting how the 

primary variables influence investment choices. 

The SEM framework allows for the estimation of direct and indirect relationships between 

these constructs, providing insights into how cost and return on investment influence investor 

behaviour and choice evaluation criteria. 

To obtain the model fit 11 model fit indices and their associated values from a Structural 

Equation Modelling (SEM) analysis has been calculated and a depicted in table 2 which 

shows obtained value as well as standard or ideal value of each index. These indices are used 

to assess how well the proposed model fits the observed data Complete description of indices 

is as follows: 

1. Chi-Square Value (χ²) 

The Chi-square statistic tests the null hypothesis that the model fits the data perfectly. A 

smaller chi-square value indicates a better fit. However, chi-square is sensitive to sample 
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size, and it tends to be significant in large samples even when the model is a good fit. 

Byrne, B. M. (2016). 

2. Degrees of Freedom (df) 

Degrees of freedom (df) indicate the number of independent pieces of information available 

to estimate the parameters in the model. It is important to understand that the larger the 

degrees of freedom, the more reliable the model estimation. 

There is no "ideal" value for degrees of freedom, but it should be sufficiently large relative to 

the number of parameters estimated. A low df (relative to the number of parameters) can 

indicate that the model is overfitted, which may make it harder to generalize. 

3. CMIN/DF (Chi-Square Divided by Degrees of Freedom) 

This ratio is a normalized version of the chi-square statistic. It is used to adjust for the 

degrees of freedom and is less affected by sample size than chi-square alone. The CMIN/DF 

value provides a measure of the relative size of the chi-square statistic compared to the 

number of degrees of freedom. 

Kline, R. B. (2015). 

 

4. P-Value (Associated with Chi-Square Test) 

 The P-value is determined from the Chi-Square distribution 

The p-value for the chi-square test evaluates whether the observed data significantly deviates 

from the expected model. A p-value less than 0.05 generally indicates that the model does 

not fit the data well. However, due to the sensitivity of the chi-square test in large samples, 

researchers often rely on other fit indices. 

5. Goodness of Fit Index (GFI) 

The GFI indicates the proportion of variance in the observed data that is explained by the 

model. It is an overall measure of fit, with higher values indicating better fit. 

A GFI value close to 1.0 is desirable. A value of 0.90 or higher is considered acceptable, and 

values below 0.80 suggest poor fit. Jöreskog, K. G., & Sörbom, D. (1993). 

6. Relative Fit Index (RFI) 

The RFI compares the model's fit to a baseline (null) model. Higher values suggest a better 

relative fit to the null model. A value above 0.90 indicates a good fit. 

7. Normed Fit Index (NFI) 

The NFI compares the fit of the proposed model to the baseline model (no relationships 

between variables). It measures the reduction in chi-square as a proportion of the baseline 

chi-square. A value greater than 0.90 indicates a good fit. Values approaching 1.0 suggest a 

very good fit. 

8. Incremental Fit Index (IFI) 
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The IFI is similar to the NFI but adjusts for the degrees of freedom in the model. It measures 

how much better the model fits compared to the null model. A value above 0.90 indicates a 

good fit, and values closer to 1.0 are even better. 

9. Comparative Fit Index (CFI) 

The CFI is one of the most widely used fit indices. It compares the fit of the proposed model 

to the fit of the null model and adjusts for sample size. A CFI value above 0.90 indicates an 

acceptable fit, with values closer to 1.0 indicating excellent fit. 

10. Root Mean Square Residual (RMR) 

The RMR represents the average of the residuals (the difference between observed and 

expected values). A lower RMR indicates a better fit. RMR values closer to 0 indicate a 

better fit. However, the ideal cutoff varies, but generally, values below 0.05 suggest a good 

fit. 

11. Root Mean Square Error of Approximation (RMSEA) 

The RMSEA assesses how well the model approximates the population covariance matrix. It 

is particularly sensitive to model complexity and the number of parameters. A value below 

0.06 is generally considered a good fit. Values between 0.06 and 0.08 are acceptable, while 

values greater than 0.10 suggest poor fit. 

All these techniques are utilized to collectively achieve Model fit and establish the 

relationship to be tested in hypothesis under study. 

ANALYSIS AND INTERPRETATION OF RESULTS 

Table 1 Regression Weights: 

 Path   Standard  

Estimate  

S.E.  C.R.  P  

Choice of investment 

of Investors in 

renewable energy  

<---  Cost of renewable 

energy and return on 

investment  
.725 

 

.087 

 

10.844 

 

*** 

CRERI5  <---  Cost of renewable 

energy and return on 

investment  
.709 

   

CRERI4  <---  Cost of renewable 

energy and return on 

investment  
.830 

 

.102 

 

12.757 

 

*** 
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CRERI3  <---  Cost of renewable 

energy and return on 

investment  
.720 

 

.101 

 

11.323 

 

*** 

CRERI2  <---  Cost of renewable 

energy and return on 

investment  
.811 

 

.099 

 

12.880 

 

*** 

CRERI1  <---  Cost of renewable 

energy and return on 

investment  
.705 

 

.097 

 

11.542 

 

*** 

CIIRES1  <---  Choice of investment of 

Investors in renewable 

energy  
.833 

   

CIIRES2  <---  Choice of investment of 

Investors in renewable 

energy  
.802 

 

.056 

 

17.880 

 

*** 

CIIRES3  <---  Choice of investment of 

Investors in renewable 

energy  
.777 

 

.060 

 

16.639 

 

*** 

CIIRES4  <---  Choice of investment of 

Investors in renewable 

energy  
.859 

 

.059 

 

19.295 

 

*** 

CIIRES5  <---  Choice of investment of 

Investors in renewable 

energy  
.656 

 

.062 

 

13.671 

 

*** 

  

Table1 depicts a hypothetical structural equation model that shows cases of interdependence 

between two variables, namely the Cost of renewable energy and return on investment and 

Choice of investment of Investors in renewable energy. In the present model, the independent 

variable is the Cost of renewable energy and return on investment, whereas the dependent 

variable is the Choice of investment of Investors in renewable energy. Using the relationship 

between these factors with investor preferences in a regression model test, a hypothesis was 

tested. This displayed an intensive positive correlation of the cost and return on investment 

with the choice of investment, and the standardized estimate was 0.725. The C.R of 10.844 

and a highly significant p-value of less than 0.001 underlined the statistical significance of 
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this effect. This means that renewable energy projects that offer attractive returns and 

favourable cost structures can attract preference from investors.  

The factor loadings for indicators (CRERI1 to CRERI5) of cost and return on investment and 

Choice of investment of Investors in renewable energy (CIIRES1 to CIIRES5) were all 

substantial and statistically significant, which enhances the validity of the measures used to 

test the relationship. A high factor loading of 0.830 for CRERI4 and 0.859 for CIIRES4 

signifies that renewable energy investors value the economic aspects viz upfront costs and 

expected returns with great significance. Overall, it verifies that the alternative hypothesis is 

valid and that cost of renewable energy and expected return on investment plays a 

significantly prominent role in this sector while choosing investor preferences. More capacity 

projects are mainly more alluring to investors as these tend to have more favourable 

economies of scale and higher returns.  

However, may vary for smaller investors looking at residential or smaller-scale renewable 

energy installations. To these investors, higher up-front costs may present an obstacle despite 

long-run advantages. Therefore, special targeted solutions in the form of subsidies, low-cost 

financing, or incentives to small-capacity projects become very important in luring smaller 

investors, who at times focus more on affordability and manageable size of investment. By 

lowering the initial financial barriers, such measures can make renewable energy investments 

more attractive to small individual investors and investors at smaller scales. Thus, From the 

above findings; the null hypothesis, H0 is rejected, while the alternative hypothesis, H1 is 

accepted.   

INTERPRETATION AND IMPLICATIONS 

Impact of Cost and Return on Investment: 

The cost of renewable energy and return on investment emerges as a critical determinant of 

investor choice in renewable energy. This finding aligns with economic theory suggesting 

that investment decisions are heavily influenced by expected financial returns and the 

perceived risk associated with costs. The substantial influence of this construct implies that 

financial metrics remain a primary driver for investors in the renewable energy sector. 

Investor Evaluation Criteria (CRERI): 

The CRERI factors likely represent specific investment criteria or evaluation metrics (e.g., 

sustainability, long-term returns, or project feasibility) that investors use to assess renewable 

energy projects. The strong influence of cost and return on investment on these criteria 

underscores the importance of financial considerations in shaping investors' perceptions and 

evaluations of renewable energy opportunities. 

Investor Sentiment and Choice (CIIRES): 

The CIIRES factors, which might reflect investor sentiment, risk tolerance, or additional 

qualitative criteria, are significantly impacted by the investors' choice of renewable energy 

investments. This suggests that as investors choose to engage in renewable energy, their 

evaluation of projects becomes more aligned with specific investment metrics, possibly 

reflecting a shift toward more informed or confidence-based investment decisions. 
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Statistical Significance: 

The high C.R. values and low p-values across all paths confirm that the relationships in this 

model are robust and reliable. The fact that all the p-values are marked as "*" suggests that 

the evidence supporting these relationships is very strong, and the results can be generalized 

with a high degree of confidence. 

MODEL FIT ANALYSIS 

Table 2 Model fit summary 

Variable  Obtained Value  Standard Value 

Chi-square value(χ
2
)  58.739  >0.05 

Degrees of freedom (df)  30  Higher the better 

CMIN/DF  1.958  1-3 

P value  0.001  >0.05 

GFI  0.970  >0.90 

RFI  0.960  >0.90 

NFI  0.973  >0.90 

IFI  0.987  >0.90 

CFI  0.987  >0.90 

RMR  0.031  <0.05 

RMSEA  0.050  <0.06 
  

The quality of fit was acceptable representation of the sample data (χ
2
 = 58.739), NFI 

(Normed Fit Index) =0.973; IFI (Incremental fit index) = 0.987, GFI (Goodness of Fit) = 

0.970, RFI (Relative Fit Index) = 0.960 and CFI (Comparative Fit Index) =0.987 which is 

much larger than the 0.90. Similarly, RMR (Root Mean Square Residuals) =0.033 and 

RMSEA (Root mean square error of approximation) = 0.031 values are lower the 0.080 

critical value. Results indicated a good fit for the model presented including RMSEA of 

0.050, RMR of 0.031, GFI of 0.970, and CFI of 0.987.  

All the indices are briefly described as below: 

1. Chi-Square Value (χ²): 58.739 

 Interpretation: The Chi-Square value tests the null hypothesis that the model 

perfectly fits the data. A larger chi-square value suggests a poor fit, as it indicates a 

large discrepancy between the observed and predicted data. However, chi-square is 

sensitive to sample size, meaning that with large samples, chi-square values are often 

significant even when the model fits well. 

 Insight: In this case, 58.739 is the chi-square statistic, but its significance must be 

evaluated in combination with the degrees of freedom and other fit indices. Given that 

chi-square values are affected by sample size, it is often not the sole criterion for 

determining model fit. 

2. Degrees of Freedom (df): 30 
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 Interpretation: The degrees of freedom (df) represent the number of independent 

values that can vary in the model. It is the difference between the number of data 

points (observed variables) and the number of estimated parameters in the model. A 

model with fewer parameters will tend to have a higher degree of freedom, allowing 

more flexibility. 

 Insight: A df of 30 suggests a moderately complex model with several free 

parameters. This is typical for a model with multiple latent and observed variables, 

where the degrees of freedom allow enough flexibility to model the relationships but 

do not overfit the data. 

3. CMIN/DF (Chi-Square Divided by Degrees of Freedom): 1.958 

 Interpretation: The CMIN/DF ratio is a normalized version of the chi-square 

statistic. This ratio adjusts the chi-square value by dividing it by the degrees of 

freedom. It helps to provide a more balanced measure of fit, which is less sensitive to 

sample size than chi-square alone. 

 Insight: A CMIN/DF value of 1.958 indicates a very good fit. In SEM, a CMIN/DF 

value between 1.0 and 3.0 is generally considered acceptable. Since the value is 

below 3.0, this suggests that the model fits the data well and the chi-square statistic is 

appropriately adjusted for the complexity of the model. 

4. P-value: 0.001 

 Interpretation: The p-value tests the null hypothesis that the model perfectly fits the 

data. A p-value of 0.001 indicates that the chi-square test is statistically significant, 

suggesting that there is a significant discrepancy between the observed and expected 

data. However, as mentioned earlier, the p-value is sensitive to large sample sizes, and 

it often becomes significant in SEM analyses with large sample sizes even when the 

model fits well. 

 Insight: While the p-value is statistically significant (less than 0.05), this is typical in 

SEM with larger samples, and it does not necessarily indicate that the model is poorly 

fitting. Other fit indices should be considered to assess the model's quality. 

 

5. Goodness of Fit Index (GFI): 0.970 

 Interpretation: The GFI measures the proportion of variance in the data that is 

explained by the model. It ranges from 0 to 1, where 1 indicates perfect fit and 0 

indicates no fit. Values closer to 1.0 suggest a good fit. 

 Insight: A GFI of 0.970 indicates a very good fit, as values above 0.90 are considered 

acceptable, with 0.95 or higher being very good. This suggests that the model 

explains 97% of the variance in the observed data, reflecting that the model captures 

the relationships well. 

6. Relative Fit Index (RFI): 0.960 
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 Interpretation: The RFI compares the fit of the proposed model to a baseline model, 

where the baseline model assumes no relationships between the variables (a "null 

model"). It ranges from 0 to 1, where values closer to 1.0 indicate better fit. 

 Insight: An RFI of 0.960 indicates a very good fit. Typically, values above 0.90 

suggest an acceptable fit, so this value indicates that the model fits well relative to the 

null model. 

7. Normed Fit Index (NFI): 0.973 

 Interpretation: The NFI also compares the fit of the proposed model to the null 

model. Like the RFI, it measures the proportionate improvement in fit from the null 

model to the fitted model. Values above 0.90 suggest an acceptable model fit, while 

values closer to 1.0 indicate a better fit. 

 Insight: The NFI of 0.973 is excellent, suggesting that the proposed model 

significantly improves on the null model, with the model fitting well based on the 

standard criteria. 

8. Incremental Fit Index (IFI): 0.987 

 Interpretation: The IFI is an index that compares the proposed model's fit to that of 

the null model, adjusting for the number of parameters. It generally provides an 

accurate measure of model fit. Values greater than 0.90 indicate good fit, with values 

approaching 1.0 indicating an excellent fit. 

 Insight: The IFI of 0.987 indicates an outstanding fit, showing that the model 

explains a large proportion of the variation in the data compared to the baseline 

model. 

9. Comparative Fit Index (CFI): 0.987 

 Interpretation: The CFI is one of the most commonly used fit indices. It compares 

the fit of the proposed model to the fit of the null model, adjusting for sample size. 

Values greater than 0.90 indicate good fit, and values closer to 1.0 suggest an 

excellent fit. 

 Insight: A CFI of 0.987 is excellent, suggesting that the proposed model has a very 

high degree of fit, making it one of the strongest indicators of a good model fit. 

 

10. Root Mean Square Residual (RMR): 0.031 

 Interpretation: The RMR is a measure of the average difference between the 

observed and predicted values. A smaller RMR indicates a better fit, as it means that 

the model’s residuals (the differences between the model’s predictions and the 

observed data) are small. 

 Insight: An RMR of 0.031 is quite good. A value of 0.05 or lower is considered an 

indicator of a good fit. This suggests that the model’s residuals are small and that the 

model fits the data well. 
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11. Root Mean Square Error of Approximation (RMSEA): 0.050 

 Interpretation: The RMSEA measures the fit of the model per degree of freedom, 

penalizing the model for complexity. Lower values of RMSEA indicate a better fit. 

The value is typically interpreted as: 

o RMSEA ≤ 0.05: Excellent fit 

o 0.05 < RMSEA ≤ 0.08: Acceptable fit 

o 0.08 < RMSEA ≤ 0.10: Mediocre fit 

o RMSEA > 0.10: Poor fit 

 Insight: The RMSEA of 0.050 indicates an excellent fit, as it is below the threshold 

of 0.06 that typically signifies good fit. This suggests that the model fits the data well, 

taking into account its complexity. 

CONCLUSION AND RECOMMENDATION: 

The primary objective of this study was to analyse the effect of cost and return on investment 

in renewable energy sources on investor preferences and choices. SEM analysis was 

employed to develop a structural model assessing these relationships based on various 

indicators. Responses were collected for items representing latent variables, and subsequent 

analyses confirmed the robustness of the findings, as presented in the tables above. 

This Structural Equation Modeling (SEM) analysis provided valuable insights into the 

decision-making process of investors in renewable energy markets. The findings indicated 

that both financial considerations—specifically, cost and return on investment—significantly 

influence investment evaluation metrics. The high statistical significance of these 

relationships underscored the importance of financial factors in renewable energy investment 

decisions. These insights hold practical implications for policymakers, energy providers, and 

financial analysts aiming to promote investment in this sector. 

The fit indices collectively suggest that the model is a good fit for the data, with values such 

as the Comparative Fit Index (CFI) of 0.987, Incremental Fit Index (IFI) of 0.987, and Root 

Mean Square Error of Approximation (RMSEA) of 0.050 indicating strong support for the 

hypothesized relationships in the model. These indices confirm that the relationships between 

the variables in the model are well-represented by the proposed structure. This further 

confirms the acceptance of the alternate hypothesis, thereby establishing a strong relationship 

between the cost and return of renewable energy sources and investors' choices to invest in 

renewable energy technologies. Cost and return emerge as major drivers in making such 

investment decisions. 

The study highlighted a strong likelihood of investor participation when reasonable costs and 

attractive returns are available, in the form of cost savings and potential earnings. Cost and 

return levels may vary based on the size of the investor, with small investors being 

particularly influenced by financial risks and available opportunities. To encourage 

investment, attractive financial packages, government support, and incentives should be 
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provided. These measures could enhance investor confidence and drive greater participation 

in renewable energy investments. 
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