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Abstract

:

Energy is the main element for a modern lifestyle that must be considered in economically reliable and sustainable development dialogues. The financial performance of solar power projects has become the main issue, especially in developing countries such as Pakistan, where it has gained the special attention of government and regulatory authorities. The present study evaluates green technology strategies for the sustainable development of solar power projects in Pakistan. We examine the moderating role of cost and riskiness of the methods between the nexus of capital budgeting techniques and the financial performance of solar power projects. The analysis is performed on data collected from 44 respondents (chief financial officers and chief executive officers) by accompanying an inclusive questionnaire survey. Partial least squares structural equation modeling (PLS-SEM) is used to assess the formulated suppositions. The results reveal that green technology strategies positively impact the sustainable development of solar power projects. The profitability index is a good source of higher financial performance of the solar power projects. The results further demonstrate that the cost and riskiness of the methods significantly moderate the nexus of capital budgeting techniques and the financial performance of solar power projects. These findings provide a valuable manual for policymakers, government institutions, and regulators to select the appropriate green technology strategy to increase cleaner production and sustainable development of solar power projects.
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1. Introduction


Energy has secured its place as one of the core needs in modern life [1]. It plays a fundamental role in improving the standard of living and economic development of a country [2,3]. Modern life depends on reliable energy resources [4,5]. Proper energy supply plays a vital role in developing the economy [6]. One of the prime benefits of reliable energy sources is eliminating the need and usage of fossil fuel, i.e., coal, oil, and natural gas for electricity generation [7]. Besides, it is helpful for countries that do not have electricity access [8,9].



Recently, the energy demand has tremendously increased, and it is considered one of the world’s crucial problems [10]. Energy shortage seriously affects people’s lives, professional and non-professional activities [11]. The governments of developing countries are facilitating renewable energy expansion with policy strategies [12]. Similar to other developing countries, Pakistan requires massive energy to support its industry and large population [13]. The electricity gap between demand and supply has been uncontrolled in the past few years. The country faces the worst load shedding during the summer season, i.e., 10–12 h per day in urban areas and 16–18 h per day in rural areas [14]. Pakistan is considered an energy-deficient country [13]. In Pakistan, the available energy production sources are not enough to satisfy the country’s increasing energy demands. In the preceding years, the country’s power sector focused on generating energy from hydropower sources. Later, until 1994, the only electricity producer in the country was Water and Power Development Authority (WAPDA) [15]. Independent Power Producers (IPPs) joined the system later. The focus of IPPs was to produce energy from thermal power plants operated on conventional fossil fuels. After 1994, the energy policy of Pakistan was introduced. The Private Power and Infrastructure Board (PPIB) was established to support the IPPs to satisfy energy needs.



Presently, 67% of the energy demand in Pakistan is met with non-renewable resources, which are increasing at more than 10% annually, and the annual average growth rate of energy demand will be 8.35% by 2050 [16,17]. Pakistan is facing an energy crisis due to two main reasons: first, energy policy and energy structure are mainly dependent on conventional energy sources, which are expensive and always under pressure due to shortages [18,19]. Second, Pakistan’s renewable energy sector only participates in 0.3% of overall energy needs, which is negligible [20]. The country’s power production sources include natural gas (44%), oil (35.5%), hydropower (11%), coal (7%), nuclear (2%), and renewable energy (0.3%).



Severe energy crises have destructive impacts on the national economy of Pakistan [21]. Solar energy resources are considered powerful, effective, and accessible on the Earth compared to other alternative energy sources [22,23]. The international energy agency explored that worldwide solar capacity was 402 gigawatts (GW) at the end of 2020 [24]. Pakistan has a total estimated potential for solar energy of about 1600 GW, which can support the country’s energy needs if used effectively [25]. The sustainable development of solar energy projects requires analyzing renewable energy policy and policy instruments to attract foreign direct investment and implement green technology strategies. There is a lack of green technology strategy for the sustainable development of solar power projects with financial analysis. Financial planning for assessing financial performance and improvement in solar power generation is needed by green technology to develop solar power projects.



As a result, the PPIB attracts the investors who installed the thermal power plants. Different phases of energy policy were introduced at subsequent periods in the country, but unfortunately, they cannot achieve the proposed targets. The energy policy of 2000 failed because it could not satisfy the country’s energy needs at the desired prices. As a result, the Alternate Energy Development Board (AEDB) was formed in 2003 to formalize alternate and renewable energy (ARE). The AEDB aims to support the private energy producers in the country. The country’s first energy policy regarding renewable energy was introduced in 2006 [26]. The main objective of this policy was to convince IPPs to invest in renewable energy projects. In Pakistan, the first solar power project was introduced by the Pakistan Engineering Council (PEC) in 2010 with a capacity of 178 Kilowatt (kW) [27]. After that, the Punjab Government initiated Quaid-e-Azam Solar Power Project to meet the country’s increasing energy demand. This project generated 1000 Megawatt (MW) in the initial phase. Similarly, the government of Pakistanis is also planning to establish more solar power projects in other parts of the country [28]. Some solar power projects of Pakistan, along with project capacity, are presented in Table 1.



Numerous investigations have been conducted on the energy crisis [30,31,32,33,34,35,36,37,38,39], solar power project installation, and site selections [40]. Still, there is a lack of literature regarding energy project failures and sustainable development for solar energy projects with green technology strategy. There is also a lack of literature related to the impact of capital budgeting techniques on the performance of solar power projects by using green technology for sustainable development. Capital budgeting is a set of techniques used to analyze and decide a proposed investment in the new solar project or production line. Capital budgeting techniques are also known as analyzing and planning processes to determine the long-term investment of the industry and deciding strategies for new project investment, matching with expenditure and profit by considering critical factors such as capital return, the economic value of the project, availability of funds, accounting methods, and taxation. Solar firms also adopt traditional capital budgeting approaches, including internal rate of return, net present value, payback period, and profitability index. The financial performance of the energy projects can be assessed by applying these techniques. Financial performance is a subjective measure in which a solar firm can maintain the standards to use assets and generate revenue. The investor and analysts use the specific term to compare the same solar projects or firms as a general measure for the financial backbone of the firm at a particular time. Financial performance shows a snapshot of a solar project’s economic health and general well-being for investors and shareholders. A primary document is required to publish annually and reports the financial performance of the solar firm. A solar firm or project’s financial performance can be evaluated through financial statements, including cash flows, the income statement, and the balance sheet. The indicators of financial performance specify the economic position of the solar project.



Previous investigations regarding the energy sector in Pakistan have mainly pinpointed (i) energy gap between demand and supply, (ii) energy mix, (iii) evaluation of the country’s energy sector, (iv) the pros and cons of the introduction of renewable energy in the system, (v) future of energy sector, and (vi) renewable energy generation sources. Despite the long-standing interest of earlier researchers, specific gaps exist among all these studies, i.e., (i) there is a need to apply green technology strategy for the sustainable development of solar power projects through financial analysis using capital budgeting techniques, (ii) the lack of financial analysis of solar power projects discourage the investors and all type of investment, (iii) financial planning for assessment of the financial performance of solar power projects need to attract foreign direct investment, and (iv) enhancing and improving solar energy generation using green technology strategies for the sustainable development in Pakistan. The present study contributes to the existing research gaps by addressing the following questions: (i) examine the importance of green technology strategy for the sustainable development of solar power projects in Pakistan, (ii) highlight the importance of financial planning for the financial performance of solar power projects using capital budgeting techniques, and (iii) empirically investigate the moderating role of cost and riskiness of the methods on the sustainable development of solar power projects.



The remaining study is organized as follows: Section 2 provides a brief literature review. Section 3 deliberates research methodology. Section 4 discusses the data analysis and results of the study. Section 5 indicates the discussion and implication. Finally, Section 6 concludes the research and provides study limitations.




2. Literature Review


The corporate financial policy includes various pillars, and investment decision tends to be one of them. The vast body of investment decisions is evident from multiple aspects, which in financial policies. These policies usually address the capital budgeting techniques and their usage among investment decisions [14]. The establishment of capital budgeting indicates numerous factors influencing the specific areas of projects. Although different studies in developed economies are categorized, investment decisions are dominant over capital budgeting techniques. At the same time, interpreting solar energy technology in some other countries, various analyses were performed through statistical and financial means [41]. Hence, a green technology strategy for the sustainable development of solar power projects is a possible solution to assess the financial performance of solar power projects through capital budgeting techniques. These analyses have dominantly stated the assessments through proper objectives of financial planning and improvements depicted in Pakistan. Usually, financial planning is more dominant in the projects initiated for a better profitability index [42]. Therefore, the elements of financial planning have mainly improved in developing and developed countries [43]. Capital budgeting techniques can closely assess the sustainable development of solar power projects. The improvement adapted to specific conditions of capital budgeting is closely associated with projected investment decisions. While enumerating the dominance of investment decisions, particular structures of capital budgeting techniques were described. These structures include debt–equity and the cost of capital, linking its association with investment decisions. Reasonable, sustainable efforts are depicted in the projects while emphasizing financial crisis with appropriate management decision making, assessments, and strategic planning [44].



Solar power projects are the most highlighted innovation globally for energy production through different electrons and elements [45]. The creation of technology will widely link with the structures of capital budgeting. Additional parameters were especially more emphasized to enumerate the association of financial planning. The association is a clear indication of financial planning assessment over various projects. The presentation clarifies the association of financial risks connected with the numerous infrastructure projects. Therefore, applying net present value (NPV) with other capital budgeting techniques helps establish uncertain situations prevailing in mitigation strategies. Financial planning usually depends on cash flows primarily used for budgeting and forecasting [45]. Therefore, the assessments are more likely to be dominated by the factors of capital budgeting. The evaluation would not only help to capture the weak areas of performance but would also be beneficial for supporting the decision making process. Financial planning contains the complete process of assessment performed by many large companies and assessment agents. Usually, companies feel reluctant to have expert services essential in managing the financial planning for solar projects and others. This financial planning involves many factors that importantly assert a beneficial role for the capital budgeting techniques [46]. Although companies cannot grow without adequate financial planning and management of their cash flows and company profits, in this context, the roles for assessing financial planning are described with the fair election of elements that could control the economic efficacy of companies. It is a complete process of planning, forecasting, and reporting with comprehensive analysis. Therefore, financial planning of solar power projects for sustainable development is important with a green technology strategy.



Corporate financial planning inserts their overall aspects to assert their objectives and financial performance. These objectives are more related to financial planning as well as operational decision making. Therefore, the company’s progress is the view with the limelight aspects of plans and goals designed under the capital budgeting context [47]. Many obstacles were also grounded with the help of financial planning assessments that grow the company’s profits. Some critical issues were also eliminated with the economic evaluation and forecasting and considered an eye toward the company’s future. Financial planning includes income, investment, financial statements, expenses, taxes, and other financial affairs reviewed to strengthen capital budgeting [48]. Thus, the elements of financial planning declare some factors that significantly influence the financial performance of various projects and businesses. Economic performance and the sustainable development of solar power project is only possible with financial planning. The importance of corporate or solar project-related companies is only with capital budgeting and financial planning elements. These elements comprise NPV, internal rate of return (IRR), payback period (PBP), and profitability index (PI), with significant consideration of risk and cost toward financial performance. The initial investment in the project is required to be analyzed to place the effectiveness of financial planning. This comparative assessment helps to maintain the expenses and knock the doors of profits through net present value. The potential of investment is prevalent in the internal rate of return that assesses the profitability among businesses of various companies [49]. The investment could be a complete and extended channel for the assessment in capital budgeting for financial performance. Many projects are essential for the companies as well as the countries. Therefore, the companies primarily focused more upon the payback period for the sustainable development of the solar power projects.



The literature shows numerous studies conducted on the energy sector of Pakistan. For instance, [50] focused on the energy mix of the Pakistani power sector. The energy sector was proposed that the transition from dominant hydro energy to thermal dominant energy mix was not financially suitable for the country and resulted in debt enhancement [51]. The authors of [52] discussed those factors associated with the gap between energy supply and demand and found the best renewable energy sources in Pakistan. They concluded that the government must prioritize the energy sector and formulate multidimensional policies to control the energy crisis. The authors of [53] examined the present status and future of solar energy from the developing economies’ perspective. The study focused on the ongoing and upcoming renewable energy projects such as solar, wind, biogas, and hydropower. Research findings proposed changing the energy mix by giving more shares to solar energy in the system and by keeping in view the ongoing renewable energy projects, which will minimize the energy demand and supply gap with a green technology strategy. These outcomes support the sustainable development of renewable energy projects in Pakistan, and solar power projects were top rated.



Consequently, it is necessary to induce the appropriate measure of payback while executing proper financial assessment. The profitability index of the projects is more precisely crucial for the countries due to more investment towards other projects. Therefore, the formulated profitability index approach helps assert the business project’s significant performance [54]. All of the factors are related to the assessment of green technology for the sustainable development of solar power projects with financial planning while considering the capital budgeting eminence. There is a broad association of risk factors with financial planning. These risk factors are uncertain due to some strange events and other safety environments and issues.




3. Research Methodology


3.1. Formulation of Hypotheses


3.1.1. NPV Techniques and Financial Performance


To evaluate certain blamed conditions of inefficiencies, the establishment of NPV asserts dominance over investment decisions. The supremacy is necessary to analyze the durables prevailing in energy efficiencies and NPV techniques implications with durable investments. Investment decision making of solar energy projects faced several consequences because the NPV techniques dominate with the critical role. Among solar power projects in Pakistan, capital budgeting techniques have induced a favorable position with numerous methods. These methods indicate financial planning and state the NPV analysis with methodological clashes [55]. The present study examines NPV technique for assessing financial planning and attaining the higher financial performance of solar power projects in Pakistan. We have applied the NPV technique on selected solar power projects mentioned in Table 1 to mandate investment decisions and capital budgeting. This technique will help assess the time value of money concept and investment decision making for selected solar power projects. The sustainability of NPV techniques is to amalgamate the sustainability of large-scale energy supply. NPV occurs at the trade-off by maximizing sustainability between environmental burdening, economic profitability, and considering the time value of money concept, creating new jobs [56]. If the investors practice an NPV model, subsidies are close to zero due to corresponding implied. Investors expect subsidies, as shown in their opinions [57]. The sensitivity analysis was used to verify the main economic variables effect, such as levelized costs of electricity and NPV, which are highly sensitive to collector cost [10]. Investment decisions are elaborate with plenty of characteristics. These elements include lumpiness, flexible timings, uncertainty, and irreversibility. There is a broad association of investment decisions with NPV stating the implications of capital budgeting. Some facilities are the processes of decision making that develop with strategic decision making over energy resources. Therefore, implementing NPV over facilities maintenance has provided valid measures with explicit optimizations of the NPV life cycle [58]. In the renewable energy sector, solar power projects are important investment decisions taken by the innovative world. The conditions of boundaries for establishing solar power projects are inducing NPV with a multiannual growth over the capital rate of return [59]. These values enumerate the development of net present values through proper decisive capital budgeting techniques. Based on these arguments, we proposed the first hypothesis as follows:



Hypothesis 1 (H1).

There is a positive association between NPV and the financial performance of solar projects in Pakistan.






3.1.2. Internal Rate of Return and Financial Performance


Particular cash flow efficiencies were typically linked with every project. These cash flows explicitly assess the values of investments placed after proper implementations of capital budgeting techniques. In the development sites, the internal rate of return is analyzed with residual valuations to interpret profits and costs [60]. The study has applied the internal rate of return method for assessing a positive link of financial planning with the financial performance of the selected and currently working solar power project in Pakistan. We have used IRR technique to determine levelized cost and to assess higher profitability on investment, future profitability, and financial performance of the selected solar energy projects mentioned in Table 1. The IRR technique will help to determine the future profitability and energy performance of the chosen projects. The relationship between allowances of interests and profits is specific due to the proportionate schemes established in solar projects of Pakistan. Therefore, the internal rate of return tends to be an essential element in the project which states the importance among various other projects. Some rail projects were established in developing countries, and implementing internal rate of return with meta-analysis significantly evaluated positive results [61]. Future profitability (internal rate of return) depends on the evolution of installation costs, but it provides positive profitability in average condition [62]. Wave energy performance with IRR can calculate through methodology at different locations. Investors can determine the levelized cost of energy (LCOE) and IRR if economic terms are possible for floating wave energy farms [63]. In the case of solar energy, discounted cash flow with investment analysis over 25 years showed a payback period of over five years and an IRR of 23% [64]. These results are consistent with the development of solar projects initiated in Pakistan. This importance elaborates the significance of the project for individual investment and its association with economic conditions. The proper appraisal of capital budgeting techniques established various values which are beyond the limits of investment decisions. Therefore, in solar power projects, the establishment of capital budgeting techniques stated the favorable implication of the return’s internal rate. While distributing the rates of return with external and internal perspectives, the partial problems were more analyzed in the variances of economic issues [65]. These issues are more frequent with the issues of solar projects initiated in Pakistan for profitable concerns. Its parallel situation positively depicts the assessment of sites and its projections that could develop positive financial performance. We formulated the second hypothesis in light of these findings as follows:



Hypothesis 2 (H2).

There is a positive association between the internal rate of return and the financial performance of solar projects in Pakistan.






3.1.3. Payback Period and Financial Performance


Innovation in the project states the positive and negative consequences for a specific period. The time frame for every project displays the determination of the payback period, which is mandatory for investment decisions. The responsiveness of some methods was precisely linked with the features of climatic, payback period, reduction of heat, and construction of projects [66]. The study implies the payback period method to assess the financial performance, planning, investment decisions, and capital cost of selected and currently working solar power projects in Pakistan. PBP technique will help to evaluate the selected solar power projects with proper financial planning. It is among the principles of selection due to the induction of financial planning with capital budgeting techniques. Careful financial planning is required in every investment, which indicates the time value of money within a specific period for selected solar projects in this study. The inducement of technology has overcome various issues prevalent in the networks of irrigation projects for the recovery of energy [17]. The solar power system has an average payback period within the range of 2–20 years.



Still, the payback period, with an extensive range for photovoltaic systems, has been heavily influenced by incentives [63]. The cost–benefit analysis using a payback period can provide positive financial performance and financial superiority with low capital investment and increase the energy production of solar panels daily with fixed flat indicators [67]. Calculations of the discounted payback periods and the net present value of renewable energy projects include borrowed loans provided by the American and Ukrainian banks for developing renewable energy projects such as solar and wind energy [68]. This situation predicts the values of cash flows in a specific time frame with an association of investment paybacks. The investment decisions are placed in various projects, and the payback period is also estimated. The estimation requires particular years for the recovery of the amount invested in the project. Solar power is one of the highest projects that requires an economical amount and a better payback period within no time. The performance of tasks was based on technological inducements and reduction in the payback period in energy projects [69]. Therefore, the calculated payback time usually depicts the negative performance of systems that develop the assessments associated with solar projects. Thus, the exact implication of financial planning assessment establishes better improvement in the solar power project. The position indicates the simplicity of the payback period, which is favorable for investment decisions with optimistic capital budgeting. These arguments lead us to the formulation of the third hypothesis as follows:



Hypothesis 3 (H3).

There is a positive association between the payback period and the financial performance of solar projects in Pakistan.






3.1.4. Profitability Index and Financial Performance


Some solar power projects are usually established in developing countries to reduce the expenditures on energy production. Many countries with economic feasibility have admired the implication of the solar power project. In determining the profitability index, the initiatives of public and private partnerships are more focused on the duration of projects [70]. The study used the profitability index to assess the relationship with the financial performance of the selected and currently working solar power projects in the country. The time also states the profitability index for further assessment of the selected solar power projects. The profitability index technique will help determine the feasibility and performance of anew solar power project. The evaluations of financial planning over these projects have also noted positive results for reducing expenses and the profitability index. Storage of energy displays the power projects and their combined battery energy with the profitability of residential people [71]. Energy and economic analysis using financial techniques (NPV, DPP, and Profitability Index) emphasize the feasibility of installing solar water heaters and their performance. Hence, these economic techniques seem capable of estimating solar data using an adaptive neuro-fuzzy inference system (ANFIS), where costly equipment cannot install to measure solar energy data [72]. It helps in upbringing the livelihood of people but could also denote negative impacts on people’s lives. The induction of profitability index over the solar power projects has stated positive cash flows. The present values of the initial investment in the selected solar power projects have enumerated significant coverage of the amount invested. Although the positive implications of investment decisions list profitability index, this is also an indication of capital budgeting technique.



Solar power and onshore wind projects have gained much importance in China due to their positive profitability in renewable energy [73]. The economic evaluation of different solar rooftop system sizes using economic indicators of DPP, NPV, IRR, and PI with the monocrystalline module was investigated and identified that Thailand is suitable for installing solar rooftops. All solar rooftop sizes give the same PI of 2.57, DPP of 6.1 years, and IRR of 15% with a feed-in tariff scheme, but an extensive solar rooftop system is required to attain better economic satisfaction [74]. The PI has derived to use data from present solar photovoltaic power plants of possible different sites. The range of transmission line losses between 0.7% and 12.2% depend on its load and length to establish utility-scale power plants as an economic perspective [75]. It contributes potentially to the economic conditions of many countries and is beneficial for the solar projects of Pakistan. It is considered a financial tool in the solar power project that elaborates on whether to be rejected or accepted. We proposed the fourth hypothesis by keeping in view these findings as follows:



Hypothesis 4 (H4).

There is a positive association between profitability index and financial performance of solar projects in Pakistan.






3.1.5. Moderating Role of Cost and Riskiness of the Solar Project between NPV and Financial Performance


The elements of capital budgeting techniques depict the financial visibility of solar power projects. These techniques state the projection values and their evaluation linkage with positive and negative feedback toward the economy. The financial performance and growth of renewable energy are significantly related to an increment of solar power projects [76]. There is a clear picture depicted in developing countries such as Pakistan, where financial performance has gained improvement. Debt service coverage, payback period, internal rate of return, and net present values are eminent capital budgeting elements. The developing countries are geographically more critical for establishing solar energy performance [77]. The current position states the evaluation based on cost and dominance of the project, which describes the broader geographical region view. The moderating role of cost and riskiness will help identify cost and risk assessment of selected and currently working solar power projects in this study. These elements are linked significantly with investment decisions. Any investment could estimate these factors, stating its implications for the actual amount and its influence on the economy. Many projects were initiated after proper financial planning, and solar power is a positive indication of these factors. The organic acceptor plays a vital role in achieving the higher performance of solar cells by building blocks [78]. It is closely related to the solar energy and power projects that focus on electronic implications and capital budgeting associations. Renewable energy plans are dominantly playing a positive role toward the countries, but in Pakistan, the solar power project is commercially and financially viable. Cost and risk factors have connected with the selected and currently working solar Projects in the country. The association of cost and risk also depicts the benefits linked with the solar projects mentioned in Table 1.



Some factors played a role in delaying specific solar projects, but developing countries positively associate services with solar power projects. Reducing cost is a compulsory requirement to attain sustainability in energy projects to avoid risks [79]. The cost of equity and other capital budgeting methods overcomes the weaknesses prevailing in developing countries such as Pakistan [80]. It is upon the strategic views adopted with the implications of capital budgeting techniques. NPV and profitability index are jointly connected to establish a solar power project [81]. An evaluation is asserting to select some methods linked with capital budgeting and the environment. In Pakistan, the solar power project has benefited greatly from the economic conditions. These conditions are potential impacts with green technology of some elements of financial planning and close associations of improvement towards sustainable development for selected and currently working solar power projects mentioned in Table 1. In light of these arguments, we proposed the following hypotheses as follows:



Hypothesis 5 (H5).

The project’s cost and risk positively moderate the association between NPV and financial performance of solar projects in Pakistan.






3.1.6. Moderating Role of Cost and Riskiness of the Solar Project between IRR and Financial Performance


Capital budgeting techniques can describe the financial visibility through its components such as uncertainty of the cash flows, the quantification of risk, and characteristics for decision making in high-risk investments in selected and currently working solar power projects in Pakistan. The IRR and NPV are used as fundamental approaches to measuring financial feasibility for solar power projects mentioned in Table 1. The decoupled NPV is a method used in the renewable energy field to quantify and identify the source of risk that can affect the anticipated cash flows of energy-producing projects [82]. The purpose of quantifying financial risk associated with selected solar energy projects is to secure financing in this study. Quantitative risk assessment is required to calculate economic viability measures, including the levelized cost of electricity (LCOE), IRR, and varieties of values of ambiguous input parameters that can control the operating cost, capital cost, and energy revenue. The level of the parameters indicates equal values for LCOE and IRR despite all being different measures of economic viability [83]. The financial analysis expressed that IRR, PBP, and cost of solar plant capital of the polycrystalline silicon were more than amorphous silicon thin film. However, amorphous silicon thin film provides a low income besides 25 years than polycrystalline silicon [84]. The higher financial leverages can be selected for project finance of solar resources by choosing a rational threshold amount for conditional value-at-risk (CVaR). The debt service coverage ratio is used to facilitate decision making in determining the weight of project finance [85]. IRR is engaged in estimating the profitability of renewable energy projects. However, the IRR with profit-sharing ranges from 1.67% to 7.64%, and without profit-sharing, it ranges are from 4.49% to 9.50% [86]. These arguments lead us to the formulation of the six hypotheses as follows:



Hypothesis 6 (H6).

The project’s cost and risk positively moderate the association between the internal rate of return and the financial performance of solar projects in Pakistan.






3.1.7. Moderating Role of Cost and Riskiness of the Solar Project between PBP and Financial Performance


The investment in renewable energy is an essential part of the economic growth and development of the country through the PBP technique for selected and currently working solar power projects in Pakistan. Photovoltaics can cover the annual electricity demand with a PBP of less than seven years for residential buildings. The PBP ranges of the solar combi system are between 5.5 and 6.5 years at the time of conventional fuel oil heating boiler and, in the case of natural gas boiler, nine years [87]. The study assesses the influence of four factors, the NPV technique, MIRR, PBP technique, and PI, to enhance the performance of selected and currently working solar power projects in the country. Financial analyses indicated that all costs were incurred during the lifetime of the solar project [61]. The solar system has an average payback period within a range of 2–20 years, but incentives have heavily influenced the solar system through the extensive range of the payback period [88]. The best renewable energy option for Pakistan is solar energy in terms of operation and maintenance cost, life span, and energy price [14]. The instability of electricity, CO2 prices, and the high investment cost are not favorable to attract renewable energy investment. Conversely, promoting technological progress, maintaining the market’s stability, and increasing the level of subsidy are helping to inspire investment [89]. The risk-averse strategy can reduce the obtained profit of the risk-neutral strategy by increasing robustness value that increases the solar radiation’s ambiguity. The concentrating solar power operating profit in the risk-taker strategy will be 7% greater due to the increase in solar radiation than the risk-neutral case [90]. The lower percentiles are associated with the great uncertainties in the annual solar irradiation series that can assess risk for securing solar power projects with competitive financing. The direct normal solar irradiation is ~1.6%, with first percentile uncertainty and global horizontal solar irradiation being ~4% [91]. The solar power plant developers must assess site risk for advanced performance in arid locations and places with high annual irradiance levels. The airborne sand and dust with substantial quantities increase the risk of optical energy losses due to erosion damages, soiling, and extinction [92]. The arguments are associated and guide us to the formulation of the seven hypotheses as follows:



Hypothesis 7 (H7).

The project’s cost and riskiness positively moderate the association between the payback period and financial performance of the solar project in Pakistan.






3.1.8. Moderating Role of Cost and Riskiness of the Solar Project between PI and Financial Performance


Pakistan requires an economic analysis methodology to simplify renewable energy’s cost and profitability assessment, especially in this study’s photovoltaic systems. The study assessing the cost and riskiness of the method is a considerable moderator between the internal rate of return method and the financial performance of the selected and currently working solar power projects in the country. This system helps preserve the environment, reduce global warming, lower the production of greenhouse gases [93,94], and is economically suitable for investors. Renewable energies have the leading role in expressing alternative energy policies based on sustainability, independence, and security [95,96,97]. The economic parameters, including PBP, IRR, NPV, and PI, are calculated under 0–50% subsidy rates and support the financial viability of the solar plant [98]. The relationship of these parameters with financial performance of solar power projects is presenting in Figure 1. The range of the transmission line losses depends on the length and load between 0.7% and 12.2% of these lines. Based on numerous economic factors, the PI of potential utility-scale transmission line losses of solar photovoltaic is between −9.11% and 69.65% [75]. Profitability analysis of the solar photovoltaic project is required three financial instruments such as PI, IRR, and NPV [99]. In South Asia, economic and trade liberalization policies have been expected to perform an attractive role in the transition phenomenon of renewable energy [100]. The investor’s opinion with a profitability index of 1.36 is economically feasible for solar energy communities [101]. Financial, technical, political, and environmental risks are the explicit risk factors associated with installing solar projects [102]. In light of these arguments, we proposed eight hypotheses as follows:



Hypothesis 8 (H8).

The project’s cost and riskiness positively moderate the association between profitability index and financial performance of social tasks in Pakistan.





This research has used non-probability (purposive) sampling with a green technology strategy for sustainable development and for improving selected solar power projects using capital budgeting techniques (CBT) mentioned in Table 1. Current working solar power projects were selected as research with a green technology strategy for sustainable development to improve their service and quality financial performance using CBTs. Specific solar projects were adopted when the purposive sampling technique was employed to present our sample from Pakistan’s top management of solar power projects. To fulfill this purpose, the researchers surveyed from March to August (2021); when the fourth wave (Delta variant), a type of coronavirus (COVID-19), was at its peak in Pakistan [103,104,105,106], it was a high risk to approach relevant respondents. Questionnaires were sent using mobile applications.



Purposive sampling is suitable for theoretical generalization, especially when accessing the whole population [107]. The ongoing research goal is to examine the impact of capital budgeting techniques on financial performance and examine the moderating role of cost and riskiness of the methods among the nexus of capital budgeting techniques and financial performance of solar power projects in Pakistan. The following criteria were considered for the selection of respondents: (i) top-level professionals, i.e., (i.e., chief financial officers and chief executive officers; (ii) respondents should have professional experience in the relevant fields; (iii) qualification of the respondents should not be less than the bachelor’s level. The recruitment criteria show that the respondents have a heterogeneous background with diverse behaviors and cultures. In this context, the sample is rich enough, and the findings generated based on such a sample provide a fair representation of the respondents with heterogeneous features. The demographic profiles of respondents are listed in Table A1, Appendix A.





3.2. Sample and Procedure


We managed to contact 87 top management officers, such as CFOs and CEOs of solar power projects. Among these, 63 agreed to participate in the survey. After obtaining the consent of top management officers, the researchers provided opened and closed hand questionnaires to each officer via LinkedIn and WhatsApp. Lastly, 51 filled questionnaires were returned from the total sample size of the questionnaire survey. However, the researchers discarded 7 questionnaires due to unmatched and inadequate responses; the response rate was 69.84%. Finally, the sample resulted in 44 valid responses from top management officers for study analysis. The respondents collected personal data from the stock exchange of Pakistan’s official website and companies’ respective websites. The finding is generated based on a fair representation of the sample. The respondents’ demographic features include age and experience, education, and gender, which also indicate heterogeneous backgrounds of the respondents that provided the proper response in this study (see Table 1). The first section of the questionnaire covers the personal detail of the respondents, while the second section of the questionnaire is related to the features of solar power projects, such as quality, financial performance, project cost, and energy supply.




3.3. Instrument and Variables for Measurement


In this study, we have taken scale items from previous literature. Six items measured the construct NPV technique (NPVT). These items have been selected and modified from the study of [108]. Four items measured the internal rate of return (IRR), and these items have been adopted and modified from the study of [109]. Five items measured the payback period technique (PBPT). These items were adopted and modified from [110]. Six items measured the profitability index (PI), and the items have been taken and modified from the research [111]. Cost and riskiness of method (CRM) were selected as a moderating variable, measured by four items. These items were adopted and modified from the work of [14]. Finally, the financial performance of solar power projects (FPSPP) was taken as a dependent variable and measured by five items. These items have been adopted and modified from the study of [112]. A five-point Likert scale was employed to assess each item, as 1 specifies “strongly disagree” and 5 specifies “strongly agree”.





4. Data Analysis and Results


Our research employed the structural equation modeling (SEM) method for data analysis objectives [113]. The study adopted this method to analyze the relational dimensions because it is a component-focused method [114]. PLS-SEM has frequent usage and appropriateness, which is why the author adopted it in this study; the subsequent studies are evidence [115,116]. Structural equation modeling (SEM) is more advantageous than other methods of traditional statistical analysis. It is helpful for statistical analysis regarding efficiency, convenience, and accuracy [117,118]. SEM covers the problems of first-generation analysis, but it is a second-generation technique. SEM can assist in analyzing abundant variables at the same time because it is a multivariate analysis process. SEM is continuously popular in business research because it can simultaneously deal with complex and multiple relationships [119].



The inappropriate adoption of analytical methods can cause inaccurate conclusions; however, an appropriate statistical technique is most important for management and social science research [120]. Measurement and structural models are two-stage analysis approaches of PLS-SEM that include measurement results in two steps [121]. Reliability and validity tests or the assessment of the inner model was included in the measurement assessment model for selected and currently working solar power projects in this study. Hypotheses and relationships testing, or the evaluation of the outer model, formed a structural assessment model for selected solar projects. The present research used PLS 3.0 software for primary data analysis and examined the links among the understudy variables. Additionally, partial least square path modeling has higher statistical power than covariance-based structural equation modeling. PLS-SEM is more advantageous to intercept relationships among the variables.



In addition, the smart-PLS for variance-based structural equation modeling (SEM) uses the partial least squares (PLS) path modeling method to examine the nexus among the variables [122]. The purpose of smart-PLS is to hypothesize testing in the research, and the complex model research has adapted to it. The smart-PLS has two approaches: a measurement assessment model and a structural model for the analysis used in this study. The assessment measurement model includes the reliability and validity of the constructs checked with convergent and discriminant validity. The convergent validity related to the correlation among the items examined using the Chronbach Alpha, composite reliability (CR), and items loading. However, the discriminant validity is associated with the correlation among variables examined using Fornell Larcker, cross-loading, and Heterotrait–Monotrait ratio. In addition, the assessment of the measurement model includes the testing of hypotheses that were reviewed using path analysis—the analysis of the study discussed in the findings section.



The path analysis has shown the links among the variables in this study. The results revealed that capital budgeting techniques such as net present value, internal rate of return, payback period, and profitability index positively impact the selected and currently working solar power projects’ financial performance, and they accept H1, H2, H3, and H4. In addition, the findings also indicated that cost and riskiness of techniques significantly moderated among the nexus of internal rate of return, profitability index, and financial performance of the selected and working solar power projects mentioned in Table 1, and they accept H6 and H8. Finally, the findings section of the measurement model has first shown the nexus’s convergent validity among the selected solar power project items in this study. The figures show that the loadings and average variance extracted (AVE) values are higher than 0.50, while Alpha and CR values are more significant than 0.70. These values have indicated that convergent validity is the valid and high connection among the items. The results of the research also include the assessment of correlation among items named convergent validity. The figures highlighted that the factor loadings are more significant than 0.50, Alpha values are more than 0.70, AVE values are also higher than 0.50, and CR values are also greater than 0.70. These values have indicated a high correlation among items and valid convergent validity. The results are reported in Table 2.



4.1. Measurement Assessment Model


In the present research, measurement model evaluation was required to conduct reliability and validity tests for all the given constructs. The measurement model confirms the reliability and validity of the constructs and the factor loadings of all items approved by the model [123]. The measurement evaluation model is consistent on reliability tests (item reliability and internal consistency reliability) and validity tests (convergent validity and discriminant validity) [124]. Convergent validity has been measured over the AVE, internal consistency reliability has been measured over composite reliability (CR), and item reliability has been measured over outer loading in this study. All item loadings are well upstairs with the threshold value of 0.5 [125]; see Table 2. The analysis of the study verified that all of the averaged factor loadings were greater than 0.50, and each observation contributed to the constructed variable [126]. AVE exceeds the suggested value of 0.5. The composite reliability value for each standard exceeds the cut-off point of 0.7, which displays that the measurements are reliable [127]. The results of the current selected solar power projects designate that all the values of AVE are between 0.536 (cost and riskiness of methods) and 0.908 (internal rate of return method). CR values are between 0.820 (cost and riskiness of methods) and 0.975 (internal rate of return method). The values of all additional loadings are between 0.5 and 0.959.



All verified validity and reliability values in this measurement model are given below in Table 3, Table 4 and Table 5. All the factor loading values are more significant than 0.50; thus, the convergent validity of all items is valid in the measurement assessment model.



The findings of this research also include the assessment of correlation among variables named as discriminant validity. First, a conventional method of Fornell–Larcker and cross-loading were used to test the discriminant validity (see Table 3). These values indicated a low correlation among variables and verified the discriminant validity of the selected solar power projects. The bold values in Table 4 show that all factors have a strong relationship but weak relationships with other factors. The bold values of the cross-loadings table were compared with other factors row-wise to check discriminant validity. The cost and riskiness method (CRM) values are greater than row-wise other factors and show strong discriminant validity in this study and so on. The other left and right values are smaller compared to bold values in Table 4. The measurement assessment model is shown in Figure 2, which indicates the factor loading of the variables.



The Heterotrait–Monotrait ratio of correlations (HTMT) for discriminant validity measure is considered more suitable due to different researchers’ criticism on the criteria of Fornell-Larcker [128]. The value of discriminant validity confirms if it is less than 0.85 [129] or 0.90 [113]. All values are less than 0.90 in Table 5. The findings section has also shown the discriminant validity that is about the nexus among the variables. First, cross-loadings and Fornell Larcker are used to test the discriminant validity. The figures have shown that the values that indicated the nexus with the variable itself are higher than those with other variables. These values explored that discriminant validity is the valid and low connection among the variables. All values are highlighted in Table 5. Second, the latest method, such as the HTMT ratio, has been used to test the discriminant validity. The figures highlight that the figures of HTMT ratio are lower than 0.85. These values have indicated a low correlation among variables and valid discriminant validity (see Table 5).




4.2. Structural Assessment Model


The smart-PLS have two steps. First, the measurement model, and second, the structural assessment model. The second step was applied here, which checked the relationship between exogenous and endogenous variables. The different types of statistical values are presented by the structural assessment model including effect size (f2), t values, predictive relevance (Q2), coefficient of determination (R2), and path coefficient (β values). The PLS-SEM literature has provided the criteria to evaluate hypotheses and estimate the significance of path coefficients. The 5000 sub-samples were applied for bootstrapping process with a 5% significance level (one-tailed) to test the significance of the hypotheses [124]. Results indicate that H4 and H7 are not accepted. NPV (β = 0.222, t = 2.331 > 1.64, p < 0.05), NPV relationship (moderator), (β = 0.202, t = 3.441 > 1.64, p < 0.05), internal rate of return (β = −0.205, t = 2.552 > 1.64, p < 0.05), internal rate of return relationship (moderator), (β = 0.090, t = 1.660 > 1.64, p < 0.05), payback period, (β = 0.232, t = 2.303 > 1.64, p < 0.05), payback period relationship (moderator) (β = 0.119, t = 1.408 > 1.64, p < 0.05), profitability index, (β = −0.070, t = 0.639 > 1.64, p < 0.05), profitability index relationship (moderator) (β = 0.179, t = 2.681 > 1.64, p < 0.05) have a positive and significant impact on the performance of selected and currently working solar power projects mentioned in Table 1.



The R2 value for NPVT → FPSPP is 0.458, indicating that the model has substantial explanatory power for increasing the financial performance of solar power projects. However, the R2 value is not enough to be considered a suitable and effective method to assist a model [130]. Consequently, the predictive relevance measurement Q2 of the model is a suitable method. The value of Q2 is more sophisticated than zero, which was indicated by the latent exogenous standards with excessive predictive relevance [128]. The value of Q2 is 0.245, which shows the model has significant predictive relevance and suggests the financial performance of solar power projects is increasing through CBTs. The f2 has a typical value, including 0.02, 0.15, and 0.35, which indicate effects in three categories, small, medium, and large, respectively [129]. Thus, the value of f2 assumed that effect size differs from medium to large (see Table 6). Several kinds of statistical techniques are mentioned in Table 6. The structural assessment model is shown in Figure 3. The variables show a significant relationship in the model, the t values are more critical than 1.64, and the profitability index not positively impacts financial performance. The values of moderated variables have positive signs and show an entirely substantial relationship in the structural assessment model for solar projects in Pakistan.



Figure 4 shows the results of moderations. The green line defines the positive or negative relationship among moderated variables of selected solar power projects in this study. After intersecting, if the green line is higher than red and blue, it shows a positive relationship. However, Figure 4 shows the positive relationships among the moderate variables because the green line is upper than blue and red. In contrast, Figure 5 shows the negative relationships among the moderate variables because the green line is lower than blue and red. Figure 6 also shows the positive relationships among the moderate variables because the green line is upper to the blue and red line. Finally, Figure 7 shows the negative relationships among the moderate variables because the green line is lower than the blue and red line.





5. Discussion and Implications


The study examines how financial planning can be assessed through capital budgeting techniques such as net present value. The results reveal that the NPV technique has a significant and favorable influence on the financial performance of solar power projects. The projects have a high performance when the capital invested is under the NPV technique. These results are in line with the past study of [131]. In this regard, the research suggests that the NPV technique proves to be beneficial for the currently working solar power projects to attain higher financial performance.



Additionally, the study results have also indicated that the internal rate of return method for assessing financial planning has a positive link with the financial performance of the selected currently working solar power project in Pakistan. These results verify the results of a past study, highlighting the influences of the internal rate of return method on investment in different power projects [132]. The present study implies that the internal rate of return method helps the management attain higher profitability on investment in different selected and currently working solar power projects. Furthermore, the study results indicate that the payback period method (one of the capital budgeting techniques) positively affects the financial performance of selected and currently working solar power projects. The study also indicates that the payback period technique significantly impacts solar power projects and shows better financial performance if it adopts the selected and currently working solar power projects. These results agree with the study results of [133], which implies that applying the payback period technique for assessing financial planning while making investment decisions improves the financial performance of solar power projects. This study also aligns with past research that the investment based on periods can recover the investment cost and give a higher financial performance. Therefore, solar power projects have more investment and enjoy better financial performance; thus, there is a minor complication in the acquisition of solar projects in this case [134]. Consequently, investment is increasing, and the financial performance of the solar power projects is growing.



The study makes both theoretical and empirical implications. This literary work is significant as it contributes to economic literature. The study deals with the influence of four factors: the NPV technique, MIRR, PBP technique, and PI to enhance the performance of selected and currently working solar power projects in the country. This study adds in literature to introduce capital budgeting techniques to minimize the cost and risk in solar power projects. The present study has provided the guidelines to the top management of the private and government sector in renewable energy to adopt capital budgeting techniques for better financial planning to enhance the performance of solar power projects. The study carries great importance to the economists of an emerging economy such as Pakistan because the guidance of this study improves the performance of selected and currently working solar power projects. The best financial planning can reduce the cost and risk of solar projects and enhance the financial performance of solar power projects. Hence, capital budgeting techniques can improve the financial position of the solar power projects if appropriate financial planning is adopted in the projects.



The results indicate that the profitability index has a positive relationship with the financial performance of the selected and currently working solar power projects. The improvement in the profitability index of the investment in particular solar power projects brings higher investment in such projects and drives higher financial performance. The previous study has approved these results [135]. The capital budgeting technique, such as the profitability index, helps to make an investment considering the attainment of higher profitability on the investment in the future. The paper concludes that investment under the profitability index raises the performance level of solar power projects. The study results further reveal that the cost and riskiness of the capital budgeting method is not a perfect moderator between the NPV technique and the financial performance of the selected and currently working solar power project. The study suggests that the cost and riskiness of the NPV technique affect the financial performance of the selected and currently working solar power projects. These results comply with the study of [132], indicating that the cost and riskiness of the method affect both the NPV technique and the financial performance of the solar power projects and their mutual association. The study results have also indicated that the cost and riskiness of the method is a considerable moderator between the internal rate of return method and the financial performance of the selected and currently working solar power projects in the country. These results align with the past study of [76], which indicates that the cost and riskiness of the capital budgeting method, such as the internal rate of return method, affect the effectiveness of this method and the performance of solar power projects.



The study suggested that the NPV technique proves to be beneficial for selected and currently working solar power projects to attain higher financial performance. The internal rate of return method attains higher profitability, and assessing financial planning has positively linked the financial performance in selected and currently working solar power projects in Pakistan. The study results have indicated that the payback period method positively correlates with the financial performance of selected and currently working solar power projects. The profitability index is an effective technique that helps assess the investment’s profitability over different periods and allows the investors to make increased profits on the investment. The study analysis proves that the profitability index is a good source of the higher financial performance and payout of the selected and currently working solar power projects in Pakistan. The findings provide appreciated guidelines for the ministry of water and power, policymakers, government institutions, regulators, and top management of the alternative energy development board (AEDB) to adopt these capital budgeting techniques for selected and currently working solar power projects in the country. The competent authorities should consider NPV, PBP, IRR, and PI to reduce the cost and risk and enhance the performance of selected and currently working solar power projects in Pakistan.



These results also align with the past study, highlighting the cost occurrence and the riskiness involved in the internal rate of return. Still, this budgeting method improves the capital budgeting technique’s contribution to attaining the higher performance of solar power projects [78]. Our results have shown that the cost and riskiness of the method have not played a moderating role between the payback period technique and the performance of the solar power projects. These results are in line with the previous study of [131]. The study analyzes the influences of cost and riskiness on the effectiveness of the payback period method in power projects. It shows that the cost and riskiness of the technique prove to be a perfect moderator between the payback period method and the performance of the selected and currently working solar power projects in Pakistan. Furthermore, the results have revealed that the cost and riskiness of the process play a moderating role between the capital budgeting technique such as profitability index and the performance of selected and currently working solar power projects in the country. These results agree with the results of [136], which show that the cost and riskiness of the method affect both the profitability index and the performance of solar power projects. Thus, the financial performance is also affected by selected and currently working solar power projects in Pakistan.




6. Conclusions and Limitations


The present study examined capital budgeting techniques for assessing financial planning and attaining the higher financial performance of selected and currently working solar power projects in Pakistan. In this regard, we scrutinized four capital budgeting techniques, such as the NPV technique, MIRR, PBP technique, and PI, concerning the financial performance of the selected and currently working solar power projects in this study. The NVP of the capital budgeting technique analyzed the cash inflows and outflows; it helps make profitable investments in different projects. Under this capital budgeting method, the level of investment in solar power projects is rising, raising their performance level.



The assessment of the period that an entity takes to cover the investment cost is a simple capital budgeting technique because the lack of complications obtains popularity among the investors and raises the financial sources and financial performance of solar power projects. Similarly, the profitability index is one of the effective capital budgeting techniques that help to assess the investment’s profitability over different periods. It allows the investors to make a good choice, resulting in increased profits on the investment. The study analyzed that the profitability index is a good source of the higher financial performance of the selected and currently working solar power projects in Pakistan. Besides, the study examined the cost and risks by adopting particular capital budgeting techniques, including the NPV technique, MIRR, PBP technique, and PI, concerning the selected and currently working solar power projects. As a result, the influence and effectiveness of the NPV technique attained the higher financial performance of the selected and currently working solar power projects in Pakistan.



Thus, the study shows that these capital budgeting techniques positively correlate with capital investment, return on capital, and cost and risk for sustainable development of the selected and currently working solar energy projects in Pakistan. The study also examined that these techniques are the best way to assess capital investment, return on investment, and capital investment before investing in a solar energy project in Pakistan. The present study has proved that capital budgeting techniques are more significant and better for green technology, return on capital, financial management, to assess cost and riskiness, and capital cost investing in selected and currently working solar energy projects in Pakistan. The R2 value shown in Table 6 for NPV is 0.458, which indicates that the model has substantial explanatory power for increasing the financial performance of selected and currently working solar power projects in Pakistan. The value of Q2 is 0.245, which shows that the model has significant predictive relevance and suggests that the financial performance of selected and currently working solar power projects is increasing through CBTs. The variables show a meaningful relationship of a PBP of l in the model; the t values are more critical than (1.64), and the profitability index positively impacts financial performance. The importance of moderated variables has positive signs and shows an entirely substantial relationship in the structural assessment model for selected and currently working solar projects in Pakistan. The study has also disclosed that these techniques and their moderation adopted in this research have a positive and significant impact on the performance of selected solar energy projects in Pakistan.



Similarly, the study prompts introducing the cost and riskiness of the method as a moderator between the capital as mentioned-above budgeting techniques and the financial performance of the selected and currently working solar power projects. The study also proves which techniques are more profitable in different circumstances and improves the financial performance for sustainable development of selected and currently working solar power projects. Despite its theoretical and empirical implication, the current study has several limitations that future authors should recover. First, the study has analyzed the influences of four capital budgeting techniques such as the NPV technique, MIRR, PBP technique, and PI on the financial performance of selected and currently working solar power projects in Pakistan. At the same time, the other capital budgeting techniques, such as discounted payback period, modified internal rate of return, etc., and other economic factors affecting the financial performance of solar power projects have been completely neglected. Therefore, the authors in the future must also analyze the rest of the capital budgeting techniques and economic factors while replicating these study results.



Similarly, the study has kept the financial performance of selected and currently working solar power projects launched in Pakistan, a developing economy. Thus, the research is not equally valid in both developing and developed countries. Therefore, future authors must analyze the influences of capital budgeting techniques on the financial performance of solar power projects in developed economies.
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Table A1. List of questions and how respondents countered in the semi-structured interview.






Table A1. List of questions and how respondents countered in the semi-structured interview.





	
Part A: Demographic Characteristics of the Respondents




	
Characteristics

	
Options

	
Frequency

	
Percentage




	
Gender

	
Male

	
41

	
93.18




	

	
Female

	
3

	
6.81




	
Age

	
26–30 years

	
3

	
6.81




	

	
31–40

	
11

	
25




	

	
41–55

	
13

	
29.54




	

	
56–65

	
12

	
27.27




	

	
65 and above

	
5

	
11.36




	
Education of respondents

	
Bachelor

	

	
20.45




	

	
Master

	

	
52.27




	

	
MS/MPhil

	

	
27.27




	
Selected industry

	
Surgical sector

	
9

	
20.45




	

	
Cotton weaving

	
13

	
29.54




	

	
Cosmetic industry

	
12

	
27.27




	

	
Sports goods industry

	
10

	
22.72




	
Solar panel brand name adopted by the owners

	
Jinko Eagle 72 H.M. G2

	
13

	
29.54




	

	
Trina solar TSM

	
10

	
22.72




	

	
Sun power x22

	
9

	
20.45




	

	
Ja solar MR series

	
7

	
15.9




	

	
Hanwha Q cell Speak Duo

	
5

	
11.36




	
Job experience

	
1–5 years

	
7

	
15.9




	

	
6–10 years

	
11

	
25




	

	
11–15 years

	
9

	
20.45




	

	
More than 15 years

	
17

	
38.63




	
Part B: Influencing Factors of Sustainable Development of Solar Power Projects




	
Variables

	
Items

	
Questions

	
Percentage




	
Net present value technique

	
NPVT1

	
Solar energy projects are demanding capital budgeting planning

	
26.3




	

	
NPVT2

	
The net present value approach can assess the profitable project of solar energy

	
24.4




	

	
NPVT3

	
Capital budgeting techniques can support the development of solar energy

	
13.2




	

	
NPVT4

	
The net present value technique can determine the long-term investment and differences in cash flows for solar energy projects

	
11.5




	

	
NPVT5

	
Long-term business and financial planning are necessary for solar energy projects by using net present value

	
12.9




	

	
NPVT6

	
There is a need to use net present value technique to attract investors and foreign direct investment in a solar energy project

	
11.7




	
Internal rate of return method

	
IRRM1

	
The internal rate of return approach can assess the profitable project of solar energy

	
29.1




	

	
IRRM2

	
A firm can decide investment in a solar energy project with an internal rate of return

	
32.2




	

	
IRRM3

	
There is a need to adopt an internal rate of return to assess return on capital for a solar energy project

	
24.4




	

	
IRRM4

	
Solar energy projects require innovative and rational financial decisions by using an internal rate of return

	
14.3




	
Payback period technique

	
PBPT1

	
The payback period approach can assess the profitable project of solar energy

	
23.7




	

	
PBPT2

	
There is a need to assess the duration of capital return for solar energy systems

	
25.9




	

	
PBPT3

	
The payback period technique can assess the initial investment cost.

	
24.3




	

	
PBPT4

	
There is a need to boost up the solar energy project by using the payback period technique

	
13.3




	

	
PBPT5

	
The payback period approach is suitable for analyzing the solar energy project performance

	
12.8




	
Profitability index

	
PI1

	
The profitability index technique shows the relationship between payout and investment of the solar energy project

	
22.6




	

	
PI2

	
The profitability index provides the best estimation of the financial performance of the solar power projects

	
14.3




	

	
PI3

	
Solar energy projects need to calculate their performance using the profitability index

	
16.3




	

	
PI4

	
There is a need to indicate the relationship between investment of the project and payout of the project using the profitability index.

	
17.7




	

	
PI5

	
The profitability index is a suitable technique to assess solar energy projects

	
17.2




	

	
PI6

	
There is a need to know the suitable solar power project for investment using the profitability index

	
11.7




	
Cost and riskiness method

	
CRM1

	
The cost of capital budgeting technique influences the performance of solar energy projects

	
29.7




	

	
CRM2

	
The cost of the techniques influences its selection and rejection.

	
26.3




	

	
CRM3

	
There is a need to assess the risk and cost of the capital budgeting technique to minimize it

	
22.6




	

	
CRM4

	
The riskiness of the techniques influences its selection and rejection.

	
21.4




	
Financial performance of solar power project

	
FPSPP1

	
Financial performance is a subjective measure in which a solar firm can maintain the standards to use assets and generate revenue

	
29.1




	

	
FPSPP2

	
Financial planning for solar energy projects is necessary to assess financial performance

	
27.2




	

	
FPSPP3

	
There is a need to compare the same solar projects for their financial health through capital budgeting techniques

	
13.1




	

	
FPSPP4

	
The financial performance of the solar power project can be assessed through capital budgeting techniques

	
19.4




	

	
FPSPP5

	
There is a need to analyze the financial performance of the solar power project

	
11.2
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Figure 1. Conceptual framework. 






Figure 1. Conceptual framework.
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Figure 2. Measurement assessment model. 
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Figure 3. Structural assessment model. 
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Figure 4. IRRM*CRM. * asterisk shows the moderating relationship among the variables. 
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Figure 5. NPVT*CRM. * asterisk shows the moderating relationship among the variables. 
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Figure 6. PBPT*CRM. * asterisk shows the moderating relationship among the variables. 
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Figure 7. P.I. *CRM. * asterisk shows the moderating relationship among the variables. 
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Table 1. Current capacity-wise solar power projects in Pakistan [29].






Table 1. Current capacity-wise solar power projects in Pakistan [29].





	Sr. No
	Company
	Project Capacity (MW)
	Location





	1
	IPS Solar Park- IPS 22 Pvt. Ltd.
	50
	Nooriabad, Sindh



	2
	IPS Solar Park-JA 23 Pvt. Ltd.
	50
	Nooriabad, Sindh



	3
	IPS Solar Park-SB 24 Pvt. Ltd.
	50
	Nooriabad, Sindh



	4
	Siddiqsons Solar Ltd.
	50
	Kalar Kahar, Chakwal



	5
	ET Solar (Pvt.) Ltd.
	50
	Fateh Jang, Attock



	6
	ET Solar (Pvt.) Ltd.
	50
	Bahalwalnager, Punjab



	7
	ACT Solar Pvt. Ltd.
	50
	Thatta, Sindh



	8
	ET Solar Pvt. Ltd.
	25
	Dadu, Sindh



	9
	R.E Solar Pvt. Ltd.
	20
	Dadu, Sindh



	10
	R.E Solar Pvt. Ltd.
	20
	Dadu, Sindh



	11
	Janpur Energy Ltd.
	12
	Sultanabad Rahim Yar Khan



	12
	Lalpir Solar Ltd.
	12
	Mehmood Kot, Muzafar garh
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Table 2. Convergent validity analysis.






Table 2. Convergent validity analysis.













	Constructs
	Items
	Loadings
	Alpha
	CR
	AVE





	Cost and riskiness of methods
	CRM1
	0.886
	0.845
	0.820
	0.536



	
	CRM2
	0.669
	
	
	



	
	CRM3
	0.676
	
	
	



	
	CRM4
	0.675
	
	
	



	Financial performance of solar power project
	FPSPP1
	0.809
	0.889
	0.918
	0.692



	
	FPSPP2
	0.815
	
	
	



	
	FPSPP3
	0.855
	
	
	



	
	FPSPP4
	0.815
	
	
	



	
	FPSPP5
	0.864
	
	
	



	Internal rate of return method
	IRRM1
	0.958
	0.966
	0.975
	0.908



	
	IRRM2
	0.943
	
	
	



	
	IRRM3
	0.952
	
	
	



	
	IRRM4
	0.959
	
	
	



	Net present value

technique
	NPVT1
	0.912
	0.944
	0.956
	0.782



	
	NPVT2
	0.823
	
	
	



	
	NPVT3
	0.905
	
	
	



	
	NPVT4
	0.904
	
	
	



	
	NPVT5
	0.912
	
	
	



	
	NPVT6
	0.846
	
	
	



	Payback period technique
	PBPT1
	0.880
	0.909
	0.936
	0.785



	
	PBPT2
	0.879
	
	
	



	
	PBPT3
	0.888
	
	
	



	
	PBPT4
	0.896
	
	
	



	Profitability index
	PI1
	0.954
	0.959
	0.968
	0.834



	
	PI2
	0.828
	
	
	



	
	PI3
	0.952
	
	
	



	
	PI4
	0.955
	
	
	



	
	PI5
	0.827
	
	
	



	
	PI6
	0.954
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Table 3. Fornell–Larcker analysis.
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	Factors
	CRM
	FPSPP
	IRRM
	NPVT
	PBPT
	PI





	CRM
	0.732
	
	
	
	
	



	FPSPP
	0.325
	0.832
	
	
	
	



	IRRM
	0.346
	0.407
	0.953
	
	
	



	NPVT
	0.394
	0.506
	0.470
	0.884
	
	



	PBPT
	0.335
	0.371
	0.384
	0.385
	0.886
	



	PI
	0.400
	0.498
	0.486
	0.348
	0.362
	0.913







Notes: N = 44; NPV, net present value; IRR, internal rate of return; PBP, payback period; PI, profitability index; CRM, cost and riskiness of method; FPSPP, financial performance of solar power projects.
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Table 4. Cross-loadings.






Table 4. Cross-loadings.





	Items
	CRM
	FPSPP
	IRRM
	NPVT
	PBPT
	PI





	CRM1
	0.886
	0.378
	0.428
	0.458
	0.372
	0.469



	CRM2
	0.669
	0.090
	0.267
	0.134
	0.120
	0.105



	CRM3
	0.676
	0.099
	0.264
	0.081
	0.109
	0.102



	CRM4
	0.675
	0.071
	0.243
	0.113
	0.118
	0.096



	FPSPP1
	0.334
	0.809
	0.378
	0.473
	0.295
	0.493



	FPSPP2
	0.288
	0.815
	0.350
	0.455
	0.306
	0.403



	FPSPP3
	0.242
	0.855
	0.296
	0.369
	0.285
	0.398



	FPSPP4
	0.214
	0.815
	0.330
	0.392
	0.335
	0.359



	FPSPP5
	0.261
	0.864
	0.330
	0.402
	0.321
	0.403



	IRRM1
	0.713
	0.399
	0.958
	0.448
	0.338
	0.468



	IRRM2
	0.705
	0.360
	0.943
	0.444
	0.400
	0.450



	IRRM3
	0.718
	0.391
	0.952
	0.448
	0.386
	0.462



	IRRM4
	0.709
	0.401
	0.959
	0.453
	0.342
	0.471



	NPVT1
	0.331
	0.447
	0.391
	0.912
	0.340
	0.736



	NPVT2
	0.362
	0.465
	0.434
	0.823
	0.328
	0.776



	NPVT3
	0.356
	0.446
	0.445
	0.905
	0.345
	0.723



	NPVT4
	0.352
	0.452
	0.440
	0.904
	0.339
	0.731



	NPVT5
	0.327
	0.434
	0.381
	0.912
	0.336
	0.735



	NPVT6
	0.361
	0.438
	0.400
	0.846
	0.351
	0.794



	PBPT2
	0.314
	0.340
	0.322
	0.307
	0.880
	0.292



	PBPT3
	0.276
	0.339
	0.350
	0.351
	0.879
	0.342



	PBPT4
	0.290
	0.327
	0.330
	0.340
	0.888
	0.306



	PBPT5
	0.308
	0.305
	0.359
	0.369
	0.896
	0.345



	PI1
	0.367
	0.450
	0.450
	0.770
	0.315
	0.954



	PI2
	0.353
	0.463
	0.429
	0.775
	0.359
	0.828



	PI3
	0.368
	0.456
	0.452
	0.769
	0.317
	0.952



	PI4
	0.375
	0.444
	0.449
	0.774
	0.315
	0.955



	PI5
	0.352
	0.459
	0.430
	0.775
	0.360
	0.827



	PI6
	0.368
	0.449
	0.446
	0.772
	0.312
	0.954
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Table 5. Heterotrait–Monotrait ratio.
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	Variables
	CRM
	FPSPP
	IRRM
	NPVT
	PBPT
	PI





	CRM
	
	
	
	
	
	



	FPSPP
	0.220
	
	
	
	
	



	IRRM
	0.537
	0.436
	
	
	
	



	NPVT
	0.266
	0.548
	0.492
	
	
	



	PBPT
	0.249
	0.411
	0.411
	0.416
	
	



	PI
	0.259
	0.535
	0.504
	0.389
	0.388
	







Notes: N = 44; NPV, net present value; IRR, internal rate of return; PBP, payback period; PI, profitability index; CRM, cost and riskiness of method; FPSPP, financial performance of solar power projects.
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Table 6. Structural model results (hypotheses testing).
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	Hypotheses
	Relationships
	β
	S. D
	T-Statistics
	p-Value
	Supported
	R2
	Q2
	F2





	H1
	NPVT → FPSPP
	0.222
	0.207
	2.331
	0.011
	Yes
	0.458
	0.245
	0.096



	H2
	IRRM → FPSPP
	0.205
	0.201
	2.552
	0.006
	Yes
	
	0.241
	0.043



	H3
	PBPT → FPSPP
	0.232
	0.237
	2.303
	0.012
	Yes
	
	
	0.111



	H4
	PI → FPSPP
	0.070
	0.073
	0.639
	0.062
	Yes
	
	
	0.021



	H5
	NPVT * CRM → FPSPP
	0.202
	0.197
	3.441
	0.000
	Yes
	
	
	0.041



	H6
	IRRM * CRM → FPSPP
	0.090
	0.088
	1.660
	0.074
	Yes
	
	
	0.015



	H7
	PBPT * CRM → FPSPP
	0.119
	0.131
	1.408
	0.081
	No
	
	
	0.031



	H8
	PI * CRM → FPSPP
	0.216
	−0.209
	1.917
	0.029
	Yes
	0.481
	
	0.026







Notes: N = 44; NPV, net present value; IRR, internal rate of return; PBP, payback period; PI, profitability index; CRM, cost and riskiness of method; FPSPP, financial performance of solar power projects. *, asterisk shows the moderating relationship among the variables.



















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2021 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  sustainability-13-12997


  
    		
      sustainability-13-12997
    


  




  





media/file8.jpg
FPSPP.

05
04
03
02
01
00
ER
02
03
04
05

IRRM*CRM

a0 075 08 025 000 025 050

IRRM

— CRMat-1SD — CRMatMean — CRMat+1 SD

078

100






media/file11.png
FPSPP

0.4 4

0.3 1

0.1 7

0.0 -

-0.1 1

-0.2 1

-0.3 1

NPVT*CRM

e -
- o
e g
i

e i =
i o
i

-1.00

-0.75 -0.50 -0.25 0.00 0.25 0.50
MPVT

— CHEMat-1 50 — CEM at Mean — CREM at +1 5D

0.75

1.00






media/file6.jpg
e -{-hh}-





media/file13.png
FPSPP

0.3 -

0.2 1

0.1 -

0.0 -

-0.1 1

-0.2 4

-0.3 1

PEPT*CRM

__;_..--"""f— -
B
- e o

-1.00

0.00 0.25 0.50

PBPT

-0.75 -0.50 -0.25

— CEM at-1 50 — CEM at Mean — CREM at +1 5D

0.75

1.00






media/file10.jpg
FPSPP

04

LE

02

01

00

01

02

03

NPVT*CRM

mp= - =

——

100

075 08 025 000 025 080
NPVT

— CRMat-1 5D — CRM atMean — CRM at+1 SD

075

100






media/file7.png
TR T

cizgay 4T T3S VRIS gmomy e

\\\\x’

11k EdE
‘_ .
! ! 3.447 o4 nesl
& 1TTEN
116341
t.-—
IREM
H*CEM
I
FEET EM

c
22BE coape mmg7n ELED =228 g7z zggz  LTE

——— —g—_

RM*CRM
T






media/file12.jpg
FPSPP

03

02

01

00

01

02

03

PBPT*CRM

BT

075 0% 025 oo 02 0%
PBPT

— CRMat-1SD — CRMatMean — CRMat+1 SD

078

100






media/file9.png
FPSPP

0.5 1
0.4 -
0.3 1
0.2 1
0.1 A
0.0 1
-0.1 -
-0.2 4
-0.3 -
-0.4 -
-0.5 -

IRRM*CRM

—
-—___ L —
e
— —--.
e
- e

-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00

IRREM

— CREM at-1 50D — CEM at Mean — CREM at +1 5D






media/file14.jpg
FPSPP

04

03

02

o1

0o

01

02

03

04

PI*CRM

400 075 0% 025 000 025 080
Pl

— CRMat-15D — CRMatMean — CRMat +1 SD

075

100






media/file5.png
T

—
.

- )
5
)
2 %%
0865
NBVTRCRM 2%
Y664
3282
055
=355 4% 3208
plve o 2006
2§56
-l’
: .

e N -K-Ehi-





media/file15.png
FPSPP

0.4 -

0.3 -

0.2 1

0.1 -

0.0 -

-0.1 1

-0.2 1

-0.3 1

0.4 -

PI*CRM

e
-
---
e ] e
e . R —
-
-

-1.00

0.00 0.25 0.50

Pl

-0.75 -0.50 -0.25

— CREM at-1 50 — CEM at Mean — CREM at +1 5D

0.75

1.00






media/file3.png
Net presentvalue
technique

~—

Pay back period
technique

(e}

W
\
\






media/file0.png





media/file4.jpg
-k-a-\qr}-»-
=

'(‘#

o e e N e e





media/file2.jpg





