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ARTICLE 1  

The Editorôs Perspective  

 

Title:  Concept Note of International Seminar 2022 

with the theme: ñDisaster Risk Financing 

Awareness towards Disaster and Climate 

Change Resiliencyò 

Author s: Tabassam Raza 

Co-Authors:  Shaker Mamood Mayo, Nisar Ahmed, Aamir 

Shabbir, Muhammad Javed Akhtar, Anas Aslam, 

Asim Rafique, Zohaib Asghar, Muzammel 

Hassan, Rabiah Syed, Amber Khursheed, Syeda 

Abroo Zainab Raza, Amber Fiaz 

 

Taking off the 3rd International Research Colloquium of 

our Partner School with the theme: ñBusiness Management 

Resiliency towards Risk Reduction in Changing Climate: 

Promoting Financial, Industrial, and Environmental Safetyò. The 

frequency and intensity of disasters, both natural and man-made, 

are on the rise. Their impact on our own well-being, livelihood, 

and economy, including industries, is ever-increasing. Essentially, 

the increasing impact of disasters on the numbers of communities 

affected and on economic and material loss is logically explained 
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by the increasing levels of vulnerability of people, caused by 

poverty, having to settle in marginal risk-prone areas due to 

population pressure, environmental degradation, and ill-planned 

development interventions (Hallegatte, 2020). 

Moreover, Climate Change (CC) is emerging as a threat 

to the stability of the financial system. The finance industry could 

be forced into making rapid adjustments if they do not gradually 

expose where their CC risks might lie, which could trigger steep 

losses. Thus, there is a serious need to strengthen our chances of 

surviving disasters (CAP, 2019). 

To deal with Disaster Risk Reduction (DRR), the United 

Nations (UN) and member countries showed their concern by 

formulating the Hyogo Framework for Action (HFA) in 2005 

which set goals to reduce disaster losses by 2015. The HFA states 

that, ñAt times of disasters, impacts and losses can be substantially 

reduced if authorities, individuals and communities in hazard-

prone areas are well prepared and ready to act and are equipped 

with the knowledge and capacities for effective disaster 

managementò. In addition, 2015 was an important year for DRR 

and Climate Change Adaptation (CCA) in the international level. 

Following the end of the HFA, the Sendai Framework was 

developed with seven targets through four priorities for action by 

the year 2030 focusing on DRR (UNISDR, UNDP, 2012). 

Further, in December 2015, a conference between 195 countries 

was held in Paris, France which set goals for Climate Change 

came to be known as ñThe Paris Agreementò. In addition, in 

September 2015 at the UN Sustainable Development Summit, a 

final document for the Sustainable Development Goals (SDGs) 

was developed, which lists 169 targets over 17 goals, each with its 

own indicators to measure compliance. The 13th SDG in 

particular focuses on Climate Action (IAEG-SDGs, 2016). 

At the regional level, the Association of Southeast Asian 

Nations (ASEAN) has also issued joint declarations and 

statements on working effectively against Climate Change and for 

DRR. This includes adopting a protocol or legal instrument to 

understand more about Climate Change and DRR issues and to 

engage in joint efforts to address these issues. 
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It is to be noted that natural disasters are increasing in 

their frequency and magnitude due to climate change and 

unprecedented urban and technological growth; generating 

significant fiscal risk and creating major budget volatility 

especially for developing countries like Pakistan. Pakistan has 

been victim to the economic and fiscal shocks caused by major 

disasters such as Earthquake, Floods, etc. Indeed, risk financing 

in terms of investment was considered to be one of the many forms 

of risk actions that most of the countries, large companies and 

business entities must take in consideration as it does not just only 

protect damages, but also gives them an opportunity to initiate 

involvement among local-based and small-scale entrepreneurs in 

the local community to be part of their value chain by allowing 

them to be their suppliers, producers, shareholders, employees, 

and even as consumers that can be both sustainable and equitable 

(WB, 2015). 

Indeed, Disaster Risk Financing (DRF) is a critical 

component in strengthening the resilience of developing countries 

and in protecting poor and vulnerable communities from the 

financial and economic impacts of disasters. The Sovereign 

disaster risk financing could strengthen governmentôs capacity to 

deliver more timely and effective disaster response. NDMA is also 

considering mechanisms to enhance financial preparedness of 

other stakeholders, looking towards creating policy frameworks 

and guidelines based on which, the private sector and other 

stakeholders could start developing alternative disaster risk 

financing solutions. 

Pakistanôs financial preparedness is improving but could 

be further strengthened. Prior to the severe earthquake in 2005, 

which took roughly 85,000 lives, there was little recognition 

within government of a need for an institutionalized disaster risk 

management system in Pakistan, including financial arrangements 

for potential disaster response. While the country was still 

struggling with the establishment of appropriate institutions, 

major floods in 2010 stretched public resources yet further. 

Private philanthropy plays a major role in Pakistan in times of 

disasters and has often complemented governmentôs response. 
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Institutions are learning from those experiences and working to 

improve their capacities. 

Thus, the main objective of this International Seminar is 

to contribute to make our society resilient by providing a stage in 

disaster risk financing. It also aims to foster closer ties among 

diversified participants and provide an avenue to share thoughts 

and exchange of ideas on how business organizations and its 

members can contribute more meaningfully to resolve disaster-

related challenges faced and opportunities gained by Public 

Private Partnership. Further, it is the intention of this seminar to 

encourage governments and private sector including academia 

and business community to adopt sustainable Inclusive Financial 

Mechanism by integrating the poor at the core of risk 

management. 

Specifically the above said seminar aims to: 

Seek fundamental awareness regarding Disaster Risk 

Financing as an important part of Disaster Risk Management Plan 

and make it a policy priority.  

Have knowledge about on-ground realities and challenges 

faced by the institutional agencies and organizations regarding 

disaster risk financing. 

Provide knowledge on how to drive capital towards 

sustainable climate change 

Raise awareness and thereby understanding of the impact 

of disaster on economic stability of a nation. 

In this regard, we have invited distinguished speakers and 

top-notch resource persons to help us get a better sense of the 

financial strategies and when to apply which strategy at what 

stage. 
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ARTICLE 2  

Dissertation 

Title:  Operational and Financial Viability o f 

Solar Photovoltaic (PV) System of Cold 

Storage Industry in Greater Manila Area: 

An Alternative Sustainable Energy 

Solution 

Author:  Federico A. Figueroa, Jr. 

Degree:  Doctor in Business Administration 

School Year:  AY 2019-2020 

Adviser:  Prof. Dr. Tabassam Raza 

 

1.1. Introduction  

Organizations engaged in business desire efficiency in the 

cost of operations to maximize profitability. One source of 

expense that needed to be controlled is energy cost which the cold 

storage business of the Greater Manila Area is disadvantaged. 

This is due to power providers continuously increasing energy 

costs, especially the cold storage facility which uses much 

electricity (Yoshimoto, 2019). There is a need, therefore, to 

remedy the constraint by using an alternative energy source, the 

solar PV system as a key to sustainable energy solution. It is 

important; to assess the operational and financial viability of the 

contraption as it will save cost. 

Ensuring affordable, dependable, and sustainable energy 

for all that meets environmental goals has become vital to the 

development and energy policy making of most nations in the 

world (ESCAP, 2019). 

Over the last two centuries, energy needs have increased 

significantly, particularly because of the growing industry and 

transportation sectors. Furthermore, energy demands are and will 

be amplified by the economic boom of growing areas and by the 
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demographic, the worldôs population should reach nearly 10 

billion people in 2050, and 11 billion in 2100 (DESA, 2017). 

The world's current energy source relies almost entirely 

on the use of non-renewable energy sources such as oil, gas, coal, 

and uranium. However, fossil fuels which are limited are polluting 

the environment. According to Solar Impulse Foundation, there 

would be 40 to 60 years of proven reserves of conventional oil.  

Natural gas could be exploited for another 70 years. For coal, there 

would be around two centuries of reserves (Solar Impulse 

Foundation, 2020).  

There would be an energy crisis from the foreseeable end 

of the cycle of oil, gas and coal, which, in addition, have been 

producing a considerable increase in greenhouse gases resulting 

in global warming that drives climate change and harming the 

environment and biodiversity. In recent years, many scientists 

have raised their voices to warn about climate change, caused 

notably by the burning of oil and coal in order to produce energy 

(Union of Concerned Scientists, 2018). 

Transitions toward a more sustainable future are possible 

with clear, effective, and targeted goals that move investments and 

political will towards science, knowledge, social capacity, and 

technological capabilities for sustainable development. As such 

renewable energy technologies, play key roles in these transitions 

(Whiteacre, P. (2017). 

Renewable energy is a form of energy that meets our 

todayôs demand of energy without compromising the ability of 

future generations to meet their own needs (Rinkesh, 2020).  

Across the world, commonly applied renewable energy 

solutions are solar, wind, hydrothermal, and the traditional biofuel 

or biomass that are not in danger of being expired or depleted and 

can be used over and over again. Besides, they will not cause any 

harm to the environment and are available widely free of cost 

(Ritchie, H. and Roser, M. (2018). 

The Philippines following the course of transforming 

progress toward sustainable development had passed several laws; 
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among them are: Republic Act (RA) Number 11285 known as an 

Act Institutionalizing Energy Efficiency and Conservation, 

Enhancing the Efficient Use of Energy, and Granting Incentives 

to Energy Efficiency and Conservation Projects, and Republic Act 

(RA) Number 9513 An Act Promoting the Development, 

Utilization, and Commercialization of Renewable Energy 

Resources and for Other Purposes. 

1.2. Background of the Study 

Cold Storage Industry consumption from Manila Electric 

Company (Meralco) grid increased significantly for the past three 

(3) years that consequently increased substantial cost in the overall 

operation of the cold storage system with an annual spend of 50 

million pesos as noted by KFC, eventually reducing its bottom 

line. Thus, the researcher proposes to investigate the Operational 

and Financial Viability of solar PV System of Cold Storage 

Industry in Greater Manila Area towards an alternative sustainable 

energy solution that will eventually increase the profitability of 

the companies in the cold storage industry and strengthen their 

competitive advantage. 

To achieve the above objectives, this research needs to 

find out:   

1. The perception of the solar PV Vendor and User 

respondents on the operational viability of solar PV system 

referenced to production output, efficiency, product warranty, 

performance warranty, and degradation rate.  

2. The significant difference that exists in the perception 

of the solar PV Vendor and User respondents on the operational 

viability of solar PV system based on the abovementioned 

variables.  

3. The perception of the solar PV Vendor and User 

respondents on the financial viability of solar PV system 

referenced to financial savings using Net Present Value (NPV), 

annual electricity consumption, electricity inflation rate, 

investment cost, and repair and replacements.  
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4. The significant difference that exists in the perception 

of the solar PV Vendor and User respondents on the financial 

viability of solar PV system based on the abovementioned 

variables.  

5. The financial savings using Net Present Value (NPV) 

and the attractiveness of investment using PB Period and ROI of 

the cold storage industry respondents on the implementation of the 

solar PV system.  

6. The significant relationship that exists between the 

financial savings using NPV of the cold storage industry 

respondents and the perceived operational viability of the solar 

PV.  

7. The significant relationship that exists between the 

financial savings using NPV of the cold storage industry 

respondents and the perceived financial viability of the Solar PV. 

8. The alternative sustainable energy solution that may be 

advanced. 

 In this study, the researcher limits the financial savings to 

the use of NPV and the attractiveness of investment using PB 

Period, and ROI, determining for the cold storage industry in 

Greater Manila Area the recent and projected electricity 

consumption, inflation rate (IR), and the corresponding energy 

cost both for the Meralco grid and the grid tied solar PV system, 

the commercial contract options in the market for solar PV system, 

product and performance warranties, production estimate, and 

degradation rate of the solar PV system, the schedule and cost of 

replacement for the inverter, the annual maintenance cost of solar 

PV system, the Discount Rate (DR) in the cash inflow and 

outflow, the selected  Vendor and  User respondents of solar PV 

system in the Philippine Market, and the key reference indicators 

that will be used to assess the operational viability of solar PV 

system.  

 The evaluation of the feasibility of this research was 

significantly derived from the output of financial and operational 

viability study. A summary of research in financial savings was 
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tabulated using the NPV and the attractiveness of investment 

using PB Period and ROI while the operational viability of the 

system was assessed by determining the perception of the select 

Vendor and User respondents using reference key indicators of a 

successful project related to support the solar PV system 

requirements. The key reference indicators used to assess the 

operational viabilities were the industry experience of the Vendor 

and User respondents in the solar PV, the production output of the 

solar PV, the efficiency and degradation rate of the solar PV, and 

the product and performance warranty of the solar PV.  

 Operational viability is the measure of how well a 

proposed system solves the problems and takes advantage of the 

opportunities identified during scope definition and how it 

satisfies the requirements identified in the requirements analysis 

phase of system development (Wikipedia, 2020).  

On the business environment, the researcher noted the 

upcoming threat from the depletion of Malampaya Natural Gas 

Reserves by 2020 to 2024 (Chang, 2019), and the implementation 

of Train Law that might significantly affect electricity cost to run 

a cold storage facility. As of 2019, the Philippines surprisingly has 

the third highest average electricity rate in Asia reaching about 10 

pesos per kilowatt (kWh) next to Japan and Singapore (Oplas, 

2019).  Also, the researcher recognizes the opportunity to adopt 

technological advances in solar PV systems that served as the key 

component of this research and source for further reducing 

electricity cost.  

The output of foregoing viability study on the financial 

and operational aspect of solar PV system of cold storage industry 

in the Greater Manila Area is an integral basis of the research 

conclusion and recommendation that will be used as standard for 

all cold storages serving fast food businesses in the Philippines. 

1.3. Statement of the Problem 

 Cold storage industry consumption from Meralco grid 

increased significantly for the past three (3) years that 

consequently increased substantial cost in the overall operations 



Business Research Journal ï Volume XXV 11 

 

of the cold storage system with an annual spend of 50 million 

pesos as noted by KFC, eventually reducing its profitability. 

 The research aims to determine the operational and 

financial viability of solar PV system towards alternative 

sustainable energy solutions including the performance of solar 

PV. More particularly, it seeks to answer the following questions: 

1. What is the perception of the solar PV Vendor and 

User respondents on the operational viability of solar 

PV system referenced to production output, 

efficiency, product warranty, performance warranty, 

and degradation rate? 

 

2. What significant difference that exists in the 

perception of the solar PV Vendor and User 

respondents on the operational viability of solar PV 

system based on the abovementioned variables? 

3. What is the perception of the solar PV Vendor and 

User respondents on the financial viability of solar 

PV system referenced to financial savings using 

NPV, annual electricity consumption, electricity 

inflation rate, investment cost, and repair and 

replacements? 

 

4. What significant difference that exists in the 

perception of the solar PV Vendor and User 

respondents on the financial viability of solar PV 

system based on the abovementioned variables? 

 

5. What are the financial savings using NPV and the 

attractiveness of investment using PB Period and ROI 

of the cold storage industry respondents on the 

implementation of the solar PV system?  

 

6. What significant relationship that exists between the 

financial savings using the NPV of the cold storage 

industry respondents and the perceived operational 

viability of the solar PV? 

 

7. What significant relationship that exists between the 

financial savings using the NPV of the cold storage 
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industry respondents and the perceived financial 

viability of the solar PV? 

 

8. Based on the results of the study, what alternative 

sustainable energy solution may be advanced? 

 

1.4. Theoretical Framework 

The theoretical framework in this research uses the Viable System 

Theory which was cited in an article in the Journal of 

Management Studies (November 1988) entitled "An Appreciation 

of Stafford Beer's Viable Systemò viewpoint on managerial 

practice  (Jackson, 1988). 

 The Viable Systems Theory concerns cybernetic 

processes in relation to the development (evolution) of dynamical 

systems. Viable Systems are considered to be living systems in the 

sense that systems are complex and adaptive, can learn, and are 

capable of maintaining an autonomous existence, at least within 

the confines of their constraints. These attributes involve the 

maintenance of internal stability through adaptation to changing 

environments. One can distinguish between two strands of such 

theory: formal systems and principally non-formal systems. 

Formal viable system theory is normally referred to as viability 

theory and provides a mathematical approach to explore the 

dynamics of complex systems set within the context of control 

theory. In contrast, principally non-formal viable system theory is 

concerned with descriptive approaches to the study of viability 

through the processes of control and communication, through 

these theories may have mathematical descriptions associated 

with them (Wordisk, 1994). The Viable System Model (VSM) is 

illustrated in Figure 1. 
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Figure 1. The Viable System Model (VSM) 

Note: Adapted from "Viable System Model", (Wikipedia, 2020). 

 

 In Brain of the Firm (p. 163), Beer describes a triple 

vector to characterize activity in a System 1. The components are: 

Actuality : "What we are managing to do now, with existing 

resources, under existing constraints;", Capability : "This is what 

we could be doing (still right now) with existing resources, under 

existing constraints, if we really worked at it;" and Potentiality: 

"This is what we ought to be doing by developing our resources 

and removing constraints, although still operating within the 

bounds of what is already known to be feasible." Beer adds, "It 

would help a lot to fix these definitions clearly in the mind. " 

System 4's job is essentially to realize potential. He then defines 

Productivity  as the ratio of actuality and capability; Latency as 

the ratio of capability and potentiality; Performance as the ratio 

of actuality and potentiality, and also the product of latency and 

productivity (Wikipedia, 2020). 

 

 The Viable System Model (VSM) guides the direction of 

the research and its findings, which in turn guides the researcher 

to search for alternative sustainable energy sources by scanning, 

skimming, detailing the environment exploring for threats that 

affect electricity cost and opportunities in alternative renewable 

energy of power supply to run the cold storage to achieve the 

objective of reducing dependency on the existing power supply 

and thus decrease electricity cost. The VSM model points out the 

identification of the program (tactical) required to achieve the 

strategic objective into a viable performance or output. The VSM 
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emphasizes a well-organized program as a basis to study, record, 

and analyze aspects of the transformation (change) process while 

facilitating the identification of what actions to take to achieve the 

desired output of concluding the viability in the financial and 

operational aspect of the study on solar PV (Klosterman, 1978).  

 

1.5. Conceptual Framework 

The conceptual framework of the study illustrates the 

interrelationships among the variables in this research. It includes 

the basis of the research problem which is a mix of the strategic 

plan and objective of the cold storage industry to minimize 

electricity consumption from the existing power supply towards a 

sustainable natural energy solution and also considering the 

business environment affecting electricity consumption and cost.  

As cold storage industries are commercial businesses, 

companies seek to reduce electricity consumption that will reduce 

costs to be able to gain better margins for profits. However, 

business plans border on economic environment which is aligning 

with the legal-governmental thrust that mandates companies and 

individuals as well to reduce not only the consumption of 

electricity but also, shift from traditional fossil fuels to renewable 

energy due to a combination of beneficial economic and financial 

considerations. These include the need to protect the Philippines 

(and planet earth) from the more severe natural disasters as 

climate changes with the overuse of fossil fuels, the critical 

depletion of the gas reserves in Malampaya, the impact of the 

TRAIN law, and the technological advances in the solar PV 

system.  

The business objective has to be realistic by being attuned 

with the changing business environment.  In this manner, there is 

a dynamic relationship between the two.  As the business objective 

and the business environment comprise the starting factors to 

consider progressing the research to adopt solar PV for the cold 

storage industry and their cold storage system.  The business 

environment also includes not only the factor on threat but also 

opportunity such as technology advances in solar energy.  This 
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presents the attractiveness to buy and use solar PV technology. 

First, it is free. Second, it is clean energy without the unwanted 

pollution effects of coal and oil.  Third, as the increasing trend of 

studies on solar PV illustrate the evidence that it can reduce 

electricity cost and adds to the firmôs savings. The Conceptual 

Model is illustrated in Figure 2. 

In this manner, investigating the feasibility of the solar PV 

system will need a conclusive research on the financial and 

operational viability of the system. The financial viability mainly 

focuses on the cash flow analysis using NPV, and the 

attractiveness of investment using PB and ROI as financial tools. 

Also, considering the commercial contracts, electricity 

consumption, power rate, and spend to calculate the cash flow of 

the contract options. The operational viability basis is the industry 

experience of selected Vendor and User respondents, the 

production output of solar PV system, the efficiency and 

degradation rate of solar PV, the product and performance 

warranties of solar PV. 
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Figure 2. Conceptual Model 

 

From the studyôs findings ï through the financial and 

operational data presented ï the researcher would be able to 

present critical information to enhance the logical decision-

making of the cold storage industry User respondents. Also, the 

researcher envisages that both financial and the operational 

viability components will provide the expected findings that solar 

PV system will generate the necessary energy to run the cold 

storage system effectively and efficiently and become a standard 

model to be adopted by the cold storage industry for the food 

service companies.  
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1.6. Hypothesis of the Study 

In conducting this study, the following null hypotheses were 

stated: 

1. There is no statistical significant difference that exists 

between the perception of the solar PV Vendor and User 

respondents on the operational viability of solar PV 

system based on production output. 

2. There is no statistical significant difference that exists 

between the perception of the solar PV Vendor and User 

respondents on the operational viability of solar PV 

system based on efficiency. 

3. There is no statistical significant difference that exists 

between the perception of the solar PV Vendor and User 

respondents on the operational viability of solar PV 

system based on product warranty. 

4. There is no statistical significant difference that exists 

between the perception of the solar PV Vendor and User 

respondents on the operational viability of solar PV 

system based on performance warranty. 

5. There is no statistical significant difference that exists 

between the perception of the solar PV Vendor and User 

respondents on the operational viability of solar PV 

system based on degradation rate. 

6. There is no statistical significant difference that exists 

between the perception of the solar PV Vendor and User 

respondents on the financial viability of solar PV system 

based on financial savings using NPV. 

7. There is no statistical significant difference that exists 

between the perception of the solar PV Vendor and User 

respondents on the financial viability of solar PV system 

based on annual electricity consumption. 

8. There is no statistical significant difference that exists 

between the perception of the solar PV Vendor and User 

respondents on the financial viability of solar PV system 

based on the electricity inflation rate. 

9. There is no statistical significant difference that exists 

between the perception of the solar PV Vendor and User 

respondents on the financial viability of solar PV system 

based on investment cost. 
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10. There is no statistical significant difference that exists 

between the perception of the solar PV Vendor and User 

respondents on the financial viability of solar PV system 

based on repairs and replacements. 

11. There is no statistically significant relationship that exists 

between the financial savings using NPV on Power 

Purchase Agreement (PPA) of the cold storage industry 

respondents and their perceived operational viability on 

solar PV. 

12. There is no statistically significant relationship that exists 

between the financial savings using NPV on Outright 

Purchase (OP) of the cold storage industry respondents 

and the perceived operational viability on solar PV. 

13. There is no statistically significant relationship that exists 

between the financial savings using NPV on Power 

Purchase Agreement (PPA) of the cold storage industry 

respondents and the perceived financial viability on solar 

PV. 

14. There is no statistically significant relationship that exists 

between the financial savings using NPV on Outright 

Purchase (OP) of the cold storage industry respondents 

and the perceived financial viability on solar PV. 

 

1.7. Objective of the Study 

In conducting the study on the Operational and Financial 

Viability of solar PV System of Cold Storage Industry in Greater 

Manila Area: An Alternative Sustainable Energy Solution, the 

researcher aims to achieve the following objectives: 

1. To find out the perception of the solar PV Vendor and 

User respondents on the operational viability of solar 

PV system referenced to production output, 

efficiency, product warranty, performance warranty, 

and degradation rate. 

2. To find out what significant difference that exists in 

the perception of the solar PV Vendor and User 

respondents on the operational viability of solar PV 

system based on the abovementioned variables. 

3. To find out the perception of the solar PV Vendor and 

User respondents on the financial viability of solar 

PV system referenced to financial savings using 
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NPV, annual electricity consumption, electricity 

inflation rate, investment cost, and repair and 

replacements. 

4. To find out what significant difference that exists in 

the perception of the solar PV Vendor and User 

respondents on the financial viability of solar PV 

system based on the abovementioned variables? 

5. To find out the financial savings using NPV and the 

attractiveness of investment using PB Period and ROI 

of the cold storage industry respondents on the 

implementation of the solar PV system.  

6. To find out what significant relationship that exists 

between the financial savings using NPV of the cold 

storage industry respondents and the perceived 

operational viability of the solar PV. 

7. To find out what significant relationship that exists 

between the financial savings using NPV of the cold 

storage industry respondents and the perceived 

financial viability of the solar PV. 

8. To find out based on the results of the study, what 

alternative sustainable energy solution may be 

advanced. 

 

1.8. Significance of the Study 

This research can prove beneficial to a range of sectors. 

These are the following:  

1.8.1. To the Society 

This research on solar PV system will contribute to the 

benefit of society by reducing air pollution, water pollution, and 

other greenhouse gases pollutants. Greenhouse gases in balance 

trap the excessive heat from the sun enough to keep the earthôs 

climate habitable to society. The use of PV system can have a 

positive, indirect effect on the environment when solar energy 

replaces or reduces the use of other energy sources that have larger 

and disastrous effects on the environment, thus saving the planet 

earth towards its own destruction. 

Fossil fuels such as coal and oil are the sources of 

chemical substances such as carbon dioxide that lead to the 
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warming of the earthôs surface.  On the other hand, the use of 

natural energy or renewable do not do so.  Hence, the world has 

chosen to lower the use of fossil fuels and to increase the 

renewable. 

1.8.2. To the Government 

This research will contribute to the progress and 

realization of the government thrust on the promotion and 

encouragement of the development and utilization of efficient 

renewable energy technologies and system to ensure optimal use 

and sustainability of the countryôs energy sources pursuant to RA 

Act Number 11285 known as An Act Institutionalizing Energy 

Efficiency and Conservation, Enhancing the Efficient Use of 

Energy, and Granting Incentives to Energy Efficiency and 

Conservation Projects and RA Act No. 9513, An Act Promoting 

the Development, Utilization and Commercialization of 

Renewable Energy Resources and for Other Purposes 

1.8.3. To the Community 

This research will provide the community where cold 

storage operates a clean air by eliminating greenhouse gas 

emissions and/ or avoid the use of its diesel generator to 

supplement energy coming from the grid. The increasing urban 

sprawl in Bulacan, Cavite, and Rizal, and the transfer of factories 

and plants away from Metro Manila to adjacent areas will also 

lead to increased environmental pollution if fossil fuels will 

remain as the main source of energy and electricity. The use of 

renewable energy, with its clean air attraction, will minimize such 

occurrences in the near future. 

1.8.4. To the Industry 

This research will provide the model for cold storage 

industry serving fast food businesses and enable them to adopt 

solar PV system and come to a decision to choose solar PV 

solution as an alternative to supply electricity demand to run cold 

storage and become a standard of sustainable energy solution. 

Thus, it is important that the assessment of the viability of solar 

PV systems be studied and examined so that businesses will have 
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the confidence to use such energy sources for their profitability 

motives. 

1.8.5. To the Company 

This research will enable the company to reduce 

electricity consumption from Meralco grid and lessen the use of a 

more expensive electricity rate thus reducing electricity cost, 

enhance the company's image on corporate social responsibility 

(CSR) by negating the effect of disproportionate carbon footprint 

from fossil oil use by the Independent Power Producers (IPP), and 

support government thrust on the promotion and encouragement 

of the development and utilization of efficient renewable energy 

technologies. 

1.8.6. To the Academe and future Researchers 

This dissertation will benefit and help future researchers 

conduct further studies about or related to the subject matter with 

more valuable information, findings, and analysis. The findings of 

the study will be used by the academicians in discussing the 

subject matter particularly the application of financial and 

operational output of the study. In addition, this paper will  serve 

as a foundation for future research studies considering the rapid 

advancement of solar PV technology. Particularly, this paper will 

be used by other researchers as secondary data. Also, the findings 

of the study will be used as a reference to conduct parallel studies. 

1.9. Scope and Delimitations of the Study 

 The study is limited to the aspect of operational and 

financial viability of the solar PV system of the Cold Storage 

Industry in Greater Manila Area by calculating the financial 

savings in terms of the NPV and the desirability of an investment 

by computing the PB Period and ROI. 

 The research is limited further to the commercial contract 

options applied and available in the market for solar PV, 

investment cost, production and solar PV output estimates, 

degradation rate of solar PV, and schedule and cost of replacement 

of the inverter. 
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 The research focuses on the Cold Storage Industry in 

Greater Manila Area with select Vendor and User respondents 

which experiences were provided with analysis for greater clarity 

on the issue of Operational and Financial Viability of the solar PV 

system. 

 The limitation includes historical experiences of the solar 

Vendor and User respondents on the solar PV system in the 

industry as reference to production output, degradation rate, 

product and performance warranty of the system, and consistency 

of operational viability. 

 The respondents of the study are limited to the select 

Vendors and Users of the solar PV system in the industry in 

Greater Manila Area. These are the top Vendor and User 

respondents listed by Cold Chain Association of the Philippines 

(CCAP, 2020).  

 In this research, the Pearson r  and Test statistics t applies 

the calculation using the Vendor respondents' perception on 

operational viability, the calculated NPV on Power Purchase 

Agreement (PPA) and Outright Purchase (OP) Agreement. 

 

1.10.  Research Methodology 

This chapter presents the scientific approach of the 

research study and the method of systematically solving the 

research problem. It involves the process adopted to study the 

problem and the essential logic behind the variables investigated. 

The method includes Research Design, Research Locale, 

Respondents of the Study, Population and Sampling, Research 

Instrument, Validity and Reliability of Research Instrument, Data 

Gathering Procedure, and Statistical Treatment of Data. The 

research essentially focuses on gathering and processing of data 

so findings can be deduced as a basis of conclusion and further 

recommendation.  

On financial viability, data were gathered on the 

perception of the solar PV Vendor and User respondents on the 

financial viability of solar PV system referenced to the financial 
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savings using NPV, annual electricity consumption, electricity 

inflation rate, investment cost, and repair and replacements and 

then assess the significant difference in the perception of the solar 

PV Vendor and User respondents on the financial viability of solar 

PV system based on the referenced variables. The data for the 

calculation of financial analysis of the cold storage industry were 

obtained from the User respondents and consists of the financial 

numbers before and after the implementation of the solar PV 

system. The financial numbers consist of the historical records and 

estimates of electricity consumption, electricity spends, and 

power rates of the User respondents in the cold storage industry.  

The electricity consumption, spends and power rates 

consider the existing power supply fully connected to Meralco 

grid in comparison with the solar PV system. The commercial 

contract option used by the User respondents was noted in 

gathering the financial data. Contract prices for the option used in 

the project were obtained from the User respondents providing 

details on sizes of the system per kilowatt (kW) peak, annual 

production estimates of the system, the contract option prices, the 

schedule of payment and end of term payment for the investment, 

the power rate and the maintenance costs and schedules for each 

of the options. 

On the operational viability, survey questionnaires were 

used to gather data to find out the perception of the solar PV 

Vendor and User respondents on the operational viability of solar 

PV system referenced to production output, efficiency, product 

warranty, performance warranty, and degradation rate. Then, 

these data were processed to find out the significant difference in 

the perception of the solar PV Vendor and User respondents on 

the operational viability of solar PV system based on the 

abovementioned variables. Subsequently, the aforementioned 

data and information were used to find out the significant 

relationship between the financial analysis of the cold storage 

industry respondents and the perceived operational viability of the 

solar PV and to find out the significant relationship between the 

financial analysis of the cold storage industry respondents and the 

perceived financial viability of the solar PV. 
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From the result of the research, an alternative sustainable 

energy solution may be advanced. 

1.11. Research Design 

The preceding statement of the problem on the 

operational and financial viability of the solar PV System for the 

cold storage industry in Greater Manila Area, an alternative 

energy solution and  the specific research questions identified and 

specifically listed in this study substantiate the use of the 

Descriptive Research  particularly answering questions about the 

"how, what, when, and where" of the research problem (Formplus, 

2020). The questions are fundamental in facilitating and gathering 

of data needed for the analysis of the study.  Furthermore, the 

research was conducted under existing conditions with Survey 

Questionnaires (SR) under the prevailing market situation with 

selected Vendor and User respondents representing an industry. 

1.12. Research Locale 

The research locale of this study is Greater Manila Area 

where the Vendor and User respondents of the cold storage system 

reside. Greater Manila Area is the contiguous urbanization 

surrounding Metro Manila. This built-up zone includes Metro 

Manila and the neighboring  provinces of Bulacan to the north, 

Cavite and Laguna to the south, and Rizal to the east (Wikipedia, 

2020). Metro Manila, officially the National Capital Region 

(NCR), is the seat of government and one of three defined 

metropolitan areas in the Philippines. It is composed of  sixteen 

(16 ) cities: the city of Manila, Quezon City, Caloocan, Las Piñas, 

Makati, Malabon, Mandaluyong, Marikina, Muntinlupa, Navotas, 

Parañaque, Pasay, Pasig, San Juan, Taguig, and Valenzuela, as 

well as the municipality of Pateros (Wikipedia, 2020). 

1.13. Respondents of the Study 

The respondents of the study were four (4) solar PV 

Vendors and two (2) Users of solar PV system of the cold storage 

system in Greater Manila Area. The selected Vendor respondents 

were Solar NRG, Upgrade Energy, Sasonbi Solar, and Sunfish 

Solar, and the selected cold storage User respondents using solar 
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PV system were Koldstor Centre Philippines and Arctic Cold 

Refrigeration. 

The selected Vendors and Users determine the number of 

respondents interviewed and surveyed separately from each other.  

The Vendor and User respondents were represented by the top 

executives of the company including the Chief Executive Officer, 

the President or the Vice President, and or the top manager of the 

company who were tasked and authorized to enter into 

negotiations with the customer or clients. In the interview 

sessions, only one interviewee per Vendor and or User   engaged 

the researcher in a question and answer exchange.  The Vendor 

and the User respondents are in the top list of CCAP. Figures 5 to 

Figure 6 show the cold storage facilities of the User respondents 

and Figures 7 to Figure 10 present the location of the offices of 

the Vendor respondents. 

 

Figure 3. Koldstor Centre Philippines, Imus Cavite 

    Note: Adapted from "Cold Storage Facility", (Koldstor 

Centre Philippines, 2019). 
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Figure 4 Arctic Cold Refrigeration, Mercedes Avenue Pasig City 

 Note: Adapted from "Cold Storage Facility", (Arctic Cold 

Refrigeration, 2016). 

 Figure 5. Solar NRG, Emerald Avenue, San Antonio, Pasig City 

         Note: Adapted from "Head Office", (Solar NRG, 

2021).  
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Figure 6. Upgrade Energy, LRI Business Plaza, Bel-Air, Makati 

            Note: Adapted from "Head Office", (Upgrade Energy, 2019). 

 

              Figure 7. Sasonbi Solar, Stock Exchange Center, Ortigas Center, 

Pasig 

             Note: Adapted from "Head Office", (Sasonbi Solar, 2019). 



28 Business Research Journal ï Volume XXV 

 

 

 

 Figure 8. Sunfish Solar, Burgundy Tower, Ortigas Center, Pasig 

 Note: Adapted from "Head Office", (Sunfish Solar, 

2019). 

Purposive sampling or judgmental sampling (Lavrakas, 

2008)  was used to select Vendor and User respondents  from the 

population of  solar PV Vendors and Users of solar PV of cold 

storage industry in Greater Manila Area.  The selected  Vendor 

and User respondents were  recognized full-size companies with 

expertise in their own field of operation and are on the top list of 

Cold Chain Association of the Philippines (CCAP, 2020). CCAP 

represents mainly cold storage operators and allied partners whose 

main clients are large fast food businesses of the country. The 

Vendor and User respondents selected are indicative of the 

reliable cross section of the population of solar PV Vendors and 

cold storage Users in Greater Manila Area.  

 

1.14. Research Instrument 

The research instruments that were used to collect data and 

information in the conduct of this study were surveys. Self-

constructed survey questionnaires were used for determining the 
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respondentôs perception of the operational and financial viability 

of solar PV. 

 In conducting surveys, self-constructed survey 

questionnaires (SQ) were developed and distributed earlier to the 

selected Vendor and User respondents. During an individual 

interview with the Vendor and User respondents, follow up 

questions and or probes were raised to clarify their responses.   

 The researcher employed the five-point Likert Scale 

allowing the respondents to express the extent of their agreement 

or disagreement about a particular statement or item in a survey 

questionnaire. Table 4 shows the Five-Point Likert Scale. 

  

 Table 1. Five-Point Likert Scale 

Weight/Scale Mean/Range Verbal Interpretation  

5 4.51 - 5.00 Strongly Agree 

4 3.51 - 4.50 Agree 

3 2.51 - 3.50 Moderately Agree 

2 1.51 - 2.50 Slightly Agree 

1 1.00 - 1.50 Disagree 

  

 Source:  Adapted from "Cronbach Alpha", (Research 

Gate, 2012).  

1.15. Data Gathering Procedure 

The important information contained in Survey Questionnaires (SQ) were 

distributed to the selected Vendor and User respondents for reference and 

guidance. The SQ that were completed by each of the selected Vendor and User 

respondents were collected by the researcher during meetings and interviews, 

then clarified, collated, and tabulated. The results were presented, interpreted, 

explained, and analyzed using tables, text, and graphs as the bases of findings, 

conclusion, and recommendation. 

 Tables 9, Table 13, Table 14 and Table 18 show the 

survey questionnaires on part 1 Operational Viability of Solar PV 

system and the survey questionnaires on part 2 Financial Viability 

of Solar PV system, respectively. 
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Table 2. Survey Questionnaire on Production Output 

1.1 

Production 

Output  

Strongly 

Agree 

(5) 

Agree 

(4) 

Moderately 

Agree (3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

1. Solar PV 

system 
generates 

electricity at 

its rated 

capacity. 

     

2. Solar PV 

system output 
will not be 

significantly 

reduced. 

     

3. A company 

has better 

confidence in 
its regular 

electricity 

supply when 

solar PV 
system is in 

place. 

     

Source: Appendix C Survey Questionnaire 

Table 3. Survey Questionnaire on Production Efficiency 

1.2 

Efficiency 

Strongly 

Agree 

(5) 

Agree 

(4) 

Moderately 

Agree (3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

1. 

Consistent 

good 
performance 

of solar PV 

system with 

no increase 
in cost when 

power 

fluctuates. 

     

2. Electricity 

cost from 

solar PV is 
less based 

on the 

overall 

assessment 
by the 
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1.2 

Efficiency 

Strongly 

Agree 

(5) 

Agree 

(4) 

Moderately 

Agree (3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

sellers and 

users. 

3. Less 

manpower 
effort is 

needed to 

make 

storage and 
distribution 

efficient. 

     

 Source: Appendix C Survey Questionnaire 

Table 4. Survey Questionnaire on Product Warranty 

1.3 Product 

Warranty  

Strongly 

Agree 

(5) 

Agree 

(4) 

Moderately 

Agree (3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

1. No 

malfunction in 

the solar PV 

system is 
experienced as 

guaranteed by 

the vendors. 

     

2. Effective 

production of 

electricity 

from the solar 

PV is seen as a 

commitment 

by the vendors. 

     

3. No instance 

of work 
stoppage due 

Solar PV 

System. 

     

 Source: Appendix C Survey Questionnaire 
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Table 5. Survey Questionnaire on Performance Warranty 

1.4 

Performance 

Warranty  

Strongly 

Agree 

(5) 

Agree 

(4) 

Moderately 

Agree (3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

1. The 

guarantee yield 
of electric 

power should 

be sufficient. 

     

2. It renders 

good overall 

performance as 
a warranty 

commitment. 

     

3. Extended 

performance in 

production 

output of 
electricity is 

expected and 

achieved as a 

quality of Solar 
PV. 

     

 Source: Appendix C Survey Questionnaire 

Table 6. Survey Questionnaire on Degradation Rate 

1.5 

Degradation 

Rate 

Strongly 

Agree 

(5) 

Agree 

(4) 

Moderately 

Agree (3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

1. The solar PV 

will not 

perform less 

than what is 
expected. 

     

2. Downcast 
state should 

not be 

experienced. 

     

3. It will 

perform to a 

greater 
respectable 

state of 

function. 

     

Source: Appendix C Survey Questionnaire 

Table 7. Survey Questionnaire on Financial Savings using NPV 
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2.1 Financial 

Savings using 

Net Present 

Value  (NPV) 

Strongly 

Agree 

(5) 

Agree 

(4) 

Moderately 

Agree (3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

1. There will 
be an 

improvement 

in cash 

inflows. 

     

2. Better 

investment 
planning will 

be achieved. 

     

3.Better 

profitability 

will be 

achieved using 
solar PV. 

     

 Source: Appendix C Survey Questionnaire 

Table 8. Survey Questionnaire on Annual Electricity Consumption 

2.2 Annual 

Electricity 

Consumption 

Strongly 

Agree 

(5) 

Agree 

(4) 

Moderately 

Agree (3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

1. Electricity 
consumption 

has been 

assessed  to be 

lower in 

overall cost. 

     

2. Millions are 
generated as 

savings using 

solar PV. 

     

3. Savings 

have been 

utilized for 

other worthy 

investment in 

the 

organization. 

     

Source: Appendix C Survey Questionnaire 
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Table 9. Survey Questionnaire on Electricity Inflation Rate 

2.3 Electricity 

Inflation Rate 

Strongly 

Agree 

(5) 

Agree 

(4) 

Moderately 

Agree (3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

1. Inflation rate 

on electricity 
cost does not 

have much 

effect because 

of savings in 
the solar PV 

system. 

     

2. Increase in 

traditional cost 

of electricity is 

offset by the 
solar PV 

system. 

     

3. Company 

has lesser 

worries over 

the fluctuation 
of electricity 

cost. 

     

Source: Appendix C Survey Questionnaire 

 

Table 10. Survey Questionnaire on Investment Cost 

2.4 

Investment 

Cost 

Strongly 

Agree 

(5) 

Agree 

(4) 

Moderately 

Agree (3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

1. Investment 

cost is well 

within the 

development 
phase of the 

company. 

     

2. It has been 

used to provide 

greater 

modifications. 

     

3. Solar PV has 

been used for 
development 

of new 

capabilities. 

     

Source: Appendix C Survey Questionnaire 
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Table 11. Survey Questionnaire on Repair and Replacements 

2.5 Repairs 

and 

Replacements 

Strongly 

Agree 

(5) 

Agree 

(4) 

Moderately 

Agree (3) 

Disagree 

(2) 

Strongly 

Disagree 

(1) 

1. While 

replacement 
parts are 

always 

available, they 

are seldom 
used. 

     

2. Very minor 
repairs 

occurred; 

almost none 

throughout the 
years. 

     

3. Almost no 
repair and the 

need for 

replacement 

parts has been 
normal. 

     

 

1.16. Validity and Reliability of Research Instrument 

To ensure that the questions in the survey were valid and 

reliable as they relate to the operational and financial viability of 

solar PV system, that is, each question measures consistently what 

it intends to measure, the researcher used reliability statistics, the 

Cronbach Alpha (Laerd Statistics , 2018). Cronbachôs alpha 

results should give a number from 0 to 1. If alpha is equals to 0, 

all of the scale items are entirely independent from one another 

that is not correlated. If alpha = 1, all the items have high 

covariance as the number of items in the scale approaches infinity. 

The general rule is that a Cronbachôs alpha of .70 and above is 

good, .80 and above is better, and .90 and above is best (Statistics 

Solution, 2020). 

Cronbachôs alpha is computed by correlating the score for 

each scale item with the total score for each observation and then 

comparing that to the variance for all individual item scores: 
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Alternatively, Cronbach alpha can also be defined as,  

 

 On Cronbach Alpha Calculation Part 1 Vendor Perception 

on Operational Viability of Solar PV System, the number of scale 

items is five (5) consisting of 1.1 Production Output, 1.2 

Efficiency, 1.3 Product Warranty, 1.4 Performance Warranty, and 

1.5 Degradation Rate.  

 The sum of variance of item scores is 0.16, and the sum 

of variance of total responses scores is 0.52. 

 Cronbach Alpha is calculated at 0.87 with a verbal 

interpretation as "Good".  

 The formula in computing the Cronbach Alpha is: 

  Number of scale items/(number of scale items - 

1) x (1-sum of variance of item  scores)/(sum of variance of total 

responses scores). 

 Table 5 shows Cronbach Alpha Calculation Part 1 Vendor 

Perception of Operational Viability of Solar PV System. 
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Table 12. Cronbach Alpha Calculation Part 1 Vendor Perception of 

Operational Viability of Solar     Photovoltaic (PV) System 

Parameter

s 

Solar 

NRG 

Upgra

de 

Energy 

Sason

bi 

Solar 

Sunfis

h Solar 
Total 

Varian

ce 

1.1 
Production 

Output 

4.67 4.67 4.67 4.67 18.67 - 

1.2 

Efficiency 
4.67 5.00 4.67 5.00 19.33 0.03 

1.3 Product 

Warranty 
4.67 4.67 4.67 5.00 19.00 0.02 

1.4 

Performanc

e Warranty 

4.33 4.67 4.67 5.00 18.67 0.06 

1.5 

Degradatio

n Rate 

4.33 4.67 4.67 5.00 18.67 0.06 

Total 22.67 23.67 23.33 24.67 94.33 0.16 

Weighted 

Mean 
4.53 4.73 4.67 4.93 4.72  

Verbal 

Interpretati

on 

Strongl

y 

Agree 

Strongl

y Agree 

Strongl

y 

Agree 

Strongl

y 

Agree 

Strongl

y 

Agree 

 

    

Source: Adapted from Appendix A1. 

 On Cronbach Alpha Calculation Part 1 User Perception of 

Operational Viability of Solar PV System, the number of scale 

items is five (5) consisting of 1.1 Production Output, 1.2 

Efficiency, 1.3 Product Warranty, 1.4 Performance Warranty, and 

1.5 Degradation Rate.  

 The sum of variance of item scores is 0.75, and the sum 

of variance of total responses scores is 3.36. 

Cronbach Alpha is calculated at 0.97 with a verbal 

interpretation as "Excellent".  

 The formula in computing the Cronbach Alpha 

is:  

  Number of scale items/(number of scale items - 

1) x (1-sum of variance of item    scores)/(sum of 

variance of total responses scores) 



38 Business Research Journal ï Volume XXV 

 

Table 13. Cronbach Alpha Part 1 User Perception of Operational Viability of 

Solar PV System 

Parameters Koldstor Arctic  Total Variance 

1.1 Production Output 4.67 4.00 8.67 0.11 

1.2 Efficiency 4.67 4.33 9.00 0.03 

1.3 Product Warranty 5.00 4.00 9.00 0.25 

1.4 Performance Warranty 4.67 4.00 8.67 0.11 

1.5 Degradation Rate 5.00 4.00 9.00 0.25 

Total 24.00 20.33 44.33 0.75 

Weighted Mean 4.80 4.07 4.43  

Verbal Interpretation 
Strongly 

Agree 
Agree Agree  

 Source: Adapted from Appendix A2 

 On Cronbach Alpha Calculation Part 2 Vendor Perception 

of Financial Viability of Solar PV System, the number of scale 

items is five (5) consisting of 2.1 Financial Savings using NPV, 

2.2 Annual Electricity Consumption, 2.3 Electricity Inflation 

Rate, 2.4 Investment Cost, and 2.5 Repairs and Replacements. 

 The sum of variance of item scores is 0.23, and the sum 

of variance of total responses scores is 0.72. 

 Cronbach Alpha is calculated at 0.85 with a verbal 

interpretation as "Good".  

 The formula in computing the Cronbach Alpha 

is:  

  Number of scale items/(number of scale items - 

1) x (1-sum of variance of item   scores)/(sum of variance of total 

responses scores) 

 

Table 14. Cronbach Alpha Part 2 Vendor Perception of Financial Viability of 

Solar PV System 

Parameters 

Sola

r 

NR

G 

Upgrad

e 

Energy 

Sasonb

i Solar 

Sunfis

h Solar 
Total 

Varianc

e 

2.1 
Financial 

Savings 

using Net 

4.33 4.50 4.67 5.00 18.50 0.06 
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Parameters 

Sola

r 

NR

G 

Upgrad

e 

Energy 

Sasonb

i Solar 

Sunfis

h Solar 
Total 

Varianc

e 

Present 
Value 

2.2 Annual 
Electricity 

Consumptio

n 

4.33 4.50 4.40 5.00 18.23 0.07 

2.3 

Electricity 

Inflation 
Rate 

4.33 4.67 4.67 4.67 18.33 0.02 

2.4 
Investment 

Cost 

4.33 5.00 4.50 4.67 18.50 0.06 

2.5 Repairs 

and 

Replacemen

ts 

4.33 4.67 4.67 4.67 18.33 0.02 

Total 
21.6

7 
23.33 22.90 24.00 91.90 0.23 

Weighted 

Mean 
4.33 4.67 4.58 4.80 4.60  

Verbal 

Interpretatio
n 

Agre

e 

Strongl

y Agree 

Strongl

y 
Agree 

Strongl

y 
Agree 

Strongl

y 
Agree 

 

Source: Adapted from Appendix B1 

 On Cronbach Alpha Calculation Part 2 User Perception 

on Financial Viability of Solar PV System,  

 The number of scale items is five (5) consisting of 2.1 

Financial Savings using NPV, 2.2 Annual Electricity 

Consumption, 2.3 Electricity Inflation Rate, 2.4 Investment Cost, 

and 2.5 Repairs and Replacements. 

 The sum of variance of item scores is 0.94, and the sum 

of variance of total responses scores is 4.00. 

 Cronbach Alpha is calculated at 0.95 with a verbal 

interpretation as "Excellent".  

 The formula in computing the Cronbach Alpha is: 
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  Number of scale items/(number of scale items - 

1) x (1-sum of variance of item  scores)/(sum of variance of total 

responses scores) 

 Table 8 shows Cronbach Alpha Part 2 User Perception of 

Financial Viability of Solar PV System. 

Table 15. Cronbach Alpha Part 2 User Perception of Financial Viability of 

Solar PV System 

Parameters Koldstor Arctic  Total Variance 

2.1 Financial Savings using Net 

Present Value 
4.33 4.00 8.33 0.03 

2.2 Annual Electricity 

Consumption 
4.67 4.00 8.67 0.11 

2.3 Electricity Inflation Rate 5.00 4.33 9.33 0.11 

2.4 Investment Cost 5.00 4.00 9.00 0.25 

2.5 Repairs and Replacements 5.00 3.67 8.67 0.44 

Total 24.00 20.00 44.00 0.94 

Weighted Mean 4.80 4.00 4.40  

Verbal Interpretation 
Strongly 
Agree 

Agree Agree  

 Source: Adapted from Appendix B2 

 

1.17. Statistical Treatment of Data 

To present, interpret, and analyze the data gathered by the 

researcher, certain statistical tools and techniques were used in 

this study.  

 Weighted mean was used to find out the perception of the 

solar PV Vendor and User respondents on the operational viability 

of solar PV system referenced to production output, efficiency, 

product warranty, performance warranty, and degradation. This 

weighted mean was also used to find out the perception of the 

solar PV Vendor and User respondents on the financial viability 

of solar PV system referenced to the financial savings using the 

NPV, annual electricity consumption, electricity inflation rate, 

investment cost, and repair and replacements. 

 Likewise, weighted mean was used to calculate the 

inflation rate in the next twenty-five (25) years based on the results 

of survey parts 3 and 4 of the Vendor and User respondents. 
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 Weighted mean is an average computed by giving 

different weights to some of the individual values. If all the 

weights are equal, then the weighted mean is the same as the 

arithmetic mean. Weighted means generally behave in a similar 

approach to arithmetic means. They do have a few counter-

instinctive properties. Data elements with a high weight contribute 

more to the weighted mean than the elements with a low weight 

(BYJU'S, 2020). 

 Formula of Weighted Mean: 

 The Weighted Mean for given set of non-negative data x1, 

x2, x3,é.xn with non-negative weights w1, w2, w3,é.wn can be 

derived from the formula given below. 

 

  Where: 

  

 In the estimate of the annual electricity consumption, time 

series analysis was adopted using the linear regression equation. 

The equation has the form Y= a + bX, where Y is the dependent 

variable (or the annual electricity consumption), X is the 

independent variable (or time t  in number of years), b is the slope 

of the line and a is the y-intercept (Edwards, 2020). 

   

 Test statistics, t   was used to find out the significant 

difference in the perception of the solar PV Vendor and User 

respondents on the operational viability of solar PV system 

referenced to production output, efficiency, product warranty, 
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performance warranty, and degradation rate. In addition, to find 

out the significant difference in the perception of the solar PV 

Vendor and User respondents on the financial viability of solar PV 

system referenced to the financial savings using the NPV, annual 

electricity consumption, electricity inflation rate, investment cost, 

and repair and replacements. 

Test statistics, t is a statistical test that is used to compare 

the means of two groups. It is used in hypothesis testing to 

determine whether a process or treatment actually has an effect on 

the population of interest, or whether two groups are different 

from one another (Bevans, 2020). 

 Pearson r  was used to find out the significant relationship 

between the financial analysis of the cold storage industry 

respondents and the perceived operational viability of the solar 

PV. Also, Pearson r  was to determine the significant relationship 

between the financial analysis of the cold storage industry 

respondents and the perceived financial viability of the solar PV. 

Pearsonôs r  is the degree of association between two (2) 

variables. It measures the linear relationship between two interval 

or ratio level variables. 

 Pearson's r  squared is the coefficient of determination. 

 

1.18. Financial Feasibility 

The electricity cost savings of the two (2) User respondents of 

cold storages representing the cold storage industry in Greater 

Manila Area were calculated using the three-year historical cost 

before the implementation of solar PV system in comparison with 

the cost after the implementation of the solar PV system. In 

particular, the power rates (in cost per kWh) were calculated from 

average (arithmetic mean) of the three-year historical electricity 

cost before the implementation of solar PV and were compared to 

the power cost (in cost per kWh) after the implementation of solar 

PV system. 
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The financial savings of the cold storage industry User 

respondents on the implementation of the solar PV system were 

calculated using the NPV. The industry standard lifespan of the 

solar PV system is about 25 to 30 years (Berg, 2018). 

On NPV 

NPV is computed by determining the current value of all 

future cash flows generated by the system, including the initial 

capital investment (if any in the contract). It is the difference 

between the present value of cash inflows and the present value of 

cash outflows over a period of time.  NPV is used in capital 

budgeting and investment planning to analyze the profitability of 

a projected investment or project. 

 

A positive NPV indicates that the projected earnings 

generated by a project or investment- in present peso- exceeds the 

anticipated costs, also in present peso. It is assumed that an 

investment with a positive NPV will be profitable, and an 

investment with a negative NPV will result in a net loss. This 

concept is the basis for the NPV Rule, which dictates that only 

investments with positive NPV values should be considered 

(Kenton, W, 2020) 

On PB 

PB period was calculated by determining the cost of 

investment divided by the annual cash flow. PB is the amount of 

time to recover the cost of investment. The cash flow can either 

be discounted or undiscounted. A discounted PB gives the number 
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of years it takes to break even from undertaking the initial 

expenditure by discounting future cash flows and recognizing the 

time value of money.  In the undiscounted PB, cash flows are not 

adjusted to include the time value of money (Kenton, W, 2020). 

The shorter the PB, the more desirable the investment.  

 

 Figure 13 illustrates the formula for calculating the PB 

period:   

 

    Figure 9. PB Period Formula 

    Note: Adapted from " Payback Period Formula", (Verma, 

2019). 

  

On ROI  

 Formula for calculating the ROI, 
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ROI is calculated by subtracting the initial value of the 

investment from the final value of the investment (which equals 

the net return), then dividing this new number (the net return) by 

the cost of the investment, and, finally, multiplying it by 100. 

First, ROI is typically expressed as a percentage because it is 

intuitively easier to understand (as opposed to when expressed as 

a ratio). Second, the ROI calculation includes the net return in the 

numerator because returns from an investment can be either 

positive or negative. When ROI calculations yield a positive 

figure, it means that net returns are favorable (total returns exceed 

total costs). Alternatively, when ROI calculations yield a negative 

figure, it means that net returns are not favorable (total costs 

exceed total returns) (Beattie A. , 2020).    

1.19. Presentation, Analysis, and Interpretation of Data 

This chapter presents the data gathered from the results of 

the survey that were distributed to the SPV User and Vendor 

respondents of the cold storage industry in Greater Manila Area. 

The presentation of the results follows the order as presented in 

the statement of the problem and the objective of the study.  

1.19.1. On the perception of the solar PV Vendor and User 

respondents on the operational viability of solar PV 

system referenced to production output, efficiency, 

product warranty, performance warranty, and 

degradation rate: 

To answer this inquiry, Likert Scale was used to collect 

the data from the SPV Vendor and User respondentsô perception 

of the operational viability of solar PV system referenced to 

production output, efficiency, product warranty, performance 

warranty, and degradation rate by requesting the respondents to 

use the five-point Likert scale to specify their level of agreement 

to a statement (1) Strongly disagree; (2) Disagree; (3) Neither 

agree nor disagree; (4) Agree; (5) Strongly agree.  

The Perception of the Two Groups of Respondents on the 

Operational Viability of Solar PV System Referenced to 

Production Output is shown in Table 19. 
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  Table 16. Perception of the Two Groups of Respondents on the Operational 

Viability of Solar PV System Referenced to Production Output 

Production Output  
SPV User SPV Vendor 

WM  VI  WM  VI  

1. Solar PV system 

generates electricity at its 

rated capacity. 

4.50 Agree 5.00 
Strongly 

Agree 

2. Solar PV system output 

will not be significantly 

reduced. 

4.50 Agree 5.00 
Strongly 

Agree 

3. A company has better 

confidence in its regular 

electricity supply when 

solar PV system is in place. 

4.00 Agree 4.00 
 

Agree 

Average Weighted Mean 4.33 Agree 4.67 
Strongly 

Agree 

Standard Deviation 0.28868 0.57735   

  Source: Appendix D1and D2 Vendor and User Survey Results 

Part 1 and 2 

The results shown on the table yield an average weighted 

mean of 4.33 and 4.67 with a verbal interpretation (VI) of ñAgreeò 

and "Strongly Agreeò respectively on the perceptions of SPV User 

and Vendor respondents on the operational viability of solar PV 

system referenced to Production Output. 

 SPV User respondents assert to "Agree" on the three (3) 

statements: "Solar PV system generates electricity at its rated 

capacity", " Solar PV system output will not be significantly 

reduced", and " A company has better confidence in its regular 

electricity supply when solar PV system is in place". The highest 

WM of 4.5 with VI of "Agree" are noted on the two (2) statements 

"Solar PV system generates electricity at its rated capacity", and 

"Solar PV system output will not be significantly reduced". 

 SPV Vendor respondents affirm to "Strongly Agree" on 

the two (2) statements "Solar PV system generates electricity at 

its rated capacity" and "Solar PV system output will not be 

significantly reduced". The highest WM of 5.0 with VI of 

"Strongly Agree" are noted on the two (2) statements "Solar PV 
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system generates electricity at its rated capacity" and "Solar PV 

system output will not be significantly reduced". 

 The Perception of the Two Groups of Respondents on the 

Operational Viability of Solar PV System Referenced to 

Efficiency is shown in Table 20. 

 Table 17. Perception of the Two Groups of Respondents on the Operational 

Viability of  Solar PV System Referenced to Efficiency 

Efficiency 
SPV User SPV Vendor 

WM  VI  WM  VI  

1. Consistent good 

performance of solar PV 

system with no increase in 

cost when power fluctuates. 

4.50 Agree 5.00 
Strongly 

Agree 

2. Electricity cost from 

solar PV is less based on 

the overall assessment by 

the Sellers and Users. 

5.00 
Strongly 

Agree 
5.00 

Strongly 

Agree 

3. Less manpower effort is 

needed to make storage and 

distribution efficient. 

4.00 Agree 4.50 Agree 

Average Weighted Mean 4.50 Agree 4.83 
Strongly 

Agree 

Standard Deviation 0.50000 0.28868 

  Source: Appendix D1 and D2 Vendor and User Survey Results 

Part 1 and 2 

 The results shown on the table yield an average weighted 

mean of 4.50 and 4.83 with a verbal interpretation (VI) of ñAgreeò 

and "Strongly Agreeò respectively on the perceptions of SPV User 

and Vendor respondents on the operational viability of solar PV 

system referenced to Efficiency. 

 SPV User respondents assert to "Strongly Agree" on one 

(1) statement "Electricity cost from solar PV is less based on the 

overall assessment by the Sellers and Users" and affirm to "Agree" 

on the two (2) statements- "Consistent good performance of solar 

PV system with no increase in cost when power fluctuates" and 

"Less manpower effort is needed to make storage and distribution 

efficient".   The highest WM of 5.00 with VI of "Strongly Agree" 
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is noted on one (1) statement ñElectricity cost from solar PV is 

less based on the overall assessment by the Sellers and Users". 

 SPV Vendor respondents affirm to "Strongly Agree" on 

the two (2) statements "Consistent good performance of solar PV 

system with no increase in cost when power fluctuates" and 

"Electricity cost from solar PV is less based on the overall 

assessment by the Sellers and Users". The highest WM of 5.0 with 

VI of "Strongly Agree" are noted on the two (2) statements 

"Consistent good performance of solar PV system with no 

increase in cost when power fluctuates" and "Electricity cost from 

solar PV is less based on the overall assessment by the Sellers and 

Users". 

 The Perception of the Two Groups of Respondents on the 

Operational Viability of Solar PV System Referenced to Product 

Warranty is shown in Table 21. 

 Table 18. Perception of the Two Groups of Respondents on the Operational 

Viability of  Solar PV System Referenced to Product Warranty 

Product Warranty  
SPV User SPV Vendor 

WM  VI  WM  VI  

1. No malfunction in the solar 
PV system is experienced as 

guaranteed by the Vendors. 

4.50 Agree 5.00 
Strongly 
Agree 

2. Effective production of 

electricity from the solar PV is 

seen as a commitment by the 

Vendors. 

4.50 Agree 5.00 
Strongly 

Agree 

3. No instance of work 

stoppage due Solar PV 
System. 

4.50 Agree 4.25 Agree 

Average Weighted Mean 4.50 Agree 4.75 
Strongly 

Agree 

Standard Deviation 0.0000 0.43301 

 

  Source: Appendix D1 and D2 Vendor and User Survey Results 

Part 1 and 2 

The results shown on the table yield an average weighted 

mean of 4.50 and 4.75 with a verbal interpretation (VI) of ñAgreeò 

and "Strongly Agreeò respectively on the perceptions of SPV User 
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and Vendor respondents on the operational viability of solar PV 

system referenced to Product Warranty. 

 SPV User respondents assert to "Agree" on the three (3) 

statements "No malfunction in the solar PV system is experienced 

as guaranteed by the Vendors", "Effective production of 

electricity from the solar PV is seen as a commitment by the 

Vendorsò, and " No instance of work stoppage due solar PV 

System". The highest weighted mean of 4.50 with VI of "Agree" 

are noted on all three (3) statements. 

 SPV Vendor respondents affirm to "Strongly Agree" on 

the two (2) statements "No malfunction in the solar PV system is 

experienced as guaranteed by the Vendors" and "Effective 

production of electricity from the solar PV is seen as a 

commitment by the Vendors". The highest WM of 5.0 with VI of 

"Strongly Agree" are noted on the two (2) statements "No 

malfunction in the solar PV system is experienced as guaranteed 

by the Vendors " and "Effective production of electricity from the 

solar PV is seen as a commitment by the Vendors". 

  The Perception of the Two Groups of Respondents on the 

Operational Viability of Solar PV System Referenced to 

Performance Warranty is shown in Table 22. 

Table 19. Perception of the Two Groups of Respondents on the Operational 

Viability of  Solar PV System Referenced to Performance Warranty 

Performance Warranty 
SPV User SPV Vendor 

WM  VI  WM  VI  

1. The guarantee yield of 

electric power should be 

sufficient. 

4.50 Agree 4.75 
Strongly 

Agree 

2. It renders good overall 

performance as a 

warranty commitment. 

4.00 Agree 5.00 
Strongly 

Agree 

3. Extended performance 

in production output of 

electricity is expected and 

achieved as a quality of 

solar PV. 

4.50 Agree 4.25 Agree 
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Performance Warranty 
SPV User SPV Vendor 

WM  VI  WM  VI  

Average Weighted Mean 4.33 Agree 4.67 
Strongly 

Agree 

Standard Deviation 0.28868 0.38188   

 

Source: Appendix D1 and D2 Vendor and User Survey Results 

Part 1 and 2 

The results shown on the table yield an average weighted 

mean of 4.33 and 4.67 with a verbal interpretation (VI) of ñAgreeò 

and "Strongly Agreeò respectively on the perceptions of SPV User 

and Vendor respondents on the operational viability of solar PV 

system referenced to Performance Warranty. 

 SPV User respondents assert to "Agree" on the three (3) 

statements "The guarantee yield of electric power should be 

sufficient", "It renders good overall performance as a warranty 

commitment", and "Extended performance in production output 

of electricity is expected and achieved as a quality of solar PV". 

The highest weighted mean of 4.50 with VI of "Agree" are noted 

on the two (2) statements "The guarantee yield of electric power 

should be sufficient" and "Extended performance in production 

output of electricity is expected and achieved as a quality of solar 

PVò. 

 SPV Vendor respondents affirm to "Strongly Agree" on 

the two (2) statements- "The guarantee yield of electric power 

should be sufficient" and " It renders good overall performance as 

a warranty commitment.".  The highest WM of 5.0 with VI of 

"Strongly Agree" is noted on the statement ñIt renders good 

overall performance as a warranty commitment". 

 The Perception of the Two Groups of Respondents on the 

Operational Viability of Solar PV System Referenced to 

Degradation Rate is shown Table 23. 
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 Table 20. Perception of the Two Groups of Respondents on the Operational 

Viability of Solar PV System Referenced to Degradation Rate 

Degradation Rate 
SPV User SPV Vendor 

WM  VI  WM  VI  

1. The solar PV will not 

perform less than what is 

expected. 

4.50 Agree 5.00 
Strongly 

Agree 

2. Downcast state should not 

be experienced. 
4.50 Agree 4.75 

Strongly 

Agree 

3. It will perform to a greater 

respectable state of function. 
4.50 Agree 4.25 Agree 

Average Weighted Mean 4.50 Agree 4.67 
Strongly 

Agree 

Standard Deviation 0.00000 0.38188 

  Source: Appendix D1 and D2 Vendor and User Survey Results 

Part 1 and 2 

 The results shown on the table yield an average weighted 

mean of 4.50 and 4.67 with a verbal interpretation (VI) of ñAgreeò 

and "Strongly Agreeò respectively on the perceptions of SPV User 

and Vendor respondents on the operational viability of solar PV 

system referenced to Degradation Rate. 

 SPV User respondents assert to "Agree" on the three (3) 

statements- "The solar PV will not perform less than what is 

expectedò, ñDowncast state should not be experiencedò, and "It 

will perform to a greater respectable state of function".  The 

highest weighted mean of 4.50 with VI of "Agree" are noted on 

the three (3) statements.  

 SPV Vendor respondents affirm to "Strongly Agree" on 

the two (2) statements- "The solar PV will not perform less than 

what is expected" and ñDowncast state should not be 

experiencedò, and assert to "Agree" on one (1) statement "It will 

perform to a greater respectable state of function".  The highest 

WM of 5.0 with VI of "Strongly Agree" is noted on the statement 

ñThe solar PV will not perform less than what is expected". 

 The Contingency Table on Perception of the Two Groups 

of Respondents on the Operational Viability of Solar PV System 

is shown in Table 24. 
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Table 21. Contingency Table on Perception of the Two Groups of Respondents 

on the  Operational Viability Of Solar PV System 

Parameters 
SPV User SPV Vendor 

WM  VI  WM  VI  

Production Output 4.33 Agree 4.67 
Strongly 

Agree 

Efficiency 4.50 Agree 4.83 
Strongly 

Agree 

Product Warranty 4.50 Agree 4.75 
Strongly 

Agree 

Performance Warranty 4.33 Agree 4.67 
Strongly 

Agree 

Degradation Rate 4.50 Agree 4.67 
Strongly 

Agree 

Source: Appendix D1 and D2 Vendor and User Survey Results 

Part 1 and 2 

 The results on the parameters used in the Perception of 

the Two Groups of Respondents on the Operational Viability of 

Solar PV system shown on the table are therefore summarized as 

SPV User respondents asserts to "Agree" on five (5) parameters 

"Production Output", "Efficiency", "Product Warranty", 

"Performance Warranty", and "Degradation Rate". The highest 

WM is 4.50 noted on the three (3) parameters "Efficiencyò, 

ñProduct Warranty" and "Degradation Rate", while SPV Vendor 

respondents affirm to "Strongly Agree" on five (5) parameters 

""Production Output", "Efficiency", "Product Warranty", 

"Performance Warranty", and "Degradation Rate".  The highest 

WM is 4.75 noted on one (1) parameter "Product Warranty". 

1.19.2. On what significant difference exists in the perception 

of the solar PV Vendor and User respondents on the 

operational viabil ity of solar PV system referenced to 

production output, efficiency, product warranty, 

performance warranty, and degradation rate: 

 

To answer this research inquiry, a t-test was used. A t-test 

is an inferential statistic used to determine if there is a significant 

difference between the means of two groups. A t-test looks at the 
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t-statistic, the t-distribution values, and the degrees of freedom to 

determine the statistical significance (Kenton & Westfall, 2020) 

1.19.2.1. On Production Output  

 Calculating a t-test requires three key data values: (1) the 

difference between the mean values from each data set (called the 

mean difference), (2) the standard deviation of each group, and (3) 

the number of data values of each group.  

 Initially, the data were obtained from the Vendor and the 

User respondents' perception rating on operational viability based 

on Production Output.  

 The Vendor Perception Rating Based on Production 

Output is presented in Table 25. 

 Table 22. Vendor Perception Rating Based on Production Output 

1.1 Production 

Output  

Solar 

NRG 

Upgrade 

Energy 

Sasonbi 

Solar 

Sunfish 

Solar 

Weighted 

Mean 

1. Solar PV 

system generates 

electricity at its 
rated capacity. 

5 5 5 5 5.00 

2. Solar PV 
system output 

will not be 

significantly 

reduced. 

5 5 5 5 5.00 

3. A company has 

better confidence 
in its regular 

electricity supply 

when solar PV 

system is in 
place. 

4 4 4 4 4.00 

Weighted Mean 4.67 4.67 4.67 4.67 4.67 

Standard 

Deviation 
0.57735 0.57735 0.57735 0.57735 0.57735 

  Source: Appendix D1 Survey Part 1 and 2 Results 

 

The User Perception Rating Based on Production Output is 

presented in Table 26. 
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 Table 23. User Perception Rating Based on Production Output 

1.1 Production Output Koldstor Arctic  
Weighted 

Mean 

1. Solar PV system generates 

electricity at its rated capacity. 
5 4 4.50 

2. Solar PV system output will not be 

significantly reduced. 
5 4 4.50 

3. A company has better confidence in 

its regular electricity supply when 

solar PV system is in place. 

4 4 4.00 

Weighted Mean 4.67 4.00 4.33 

Standard Deviation 0.57735 0.00000 0.28868 

 

 Source: Appendix D2 Survey Part 1 and 2 Results 

 Determine the number of perception rating (n); the 

number of perception rating minus one (1), the mean of perception 

rating (x bar), and the standard deviation (S) using Table 27 

Vendor Difference on Perception Rating Based on Production 

Output and Mean Value and Table 28 User Difference on 

Perception Rating Based on Production Output and Mean Value.  

 The Vendor Difference on Perception Rating Based on 

Production Output and Mean Value is presented in Table 27.  

 

 Table 24. Vendor Difference on Perception Rating Based on Production 

Output and Mean Value 

 

Number of 

Observed 

Data 

Rating (x) 
Mean (x 

bar) 
x-x bar (x- x bar)^2 

1 5.00 4.67 0.33 0.11 

2 5.00 4.67 0.33 0.11 

3 4.00 4.67 (0.67) 0.44 

4 5.00 4.67 0.33 0.11 

5 5.00 4.67 0.33 0.11 

6 4.00 4.67 (0.67) 0.44 

7 5.00 4.67 0.33 0.11 

8 5.00 4.67 0.33 0.11 

9 4.00 4.67 (0.67) 0.44 

10 5.00 4.67 0.33 0.11 

11 5.00 4.67 0.33 0.11 
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Number of 

Observed 

Data 

Rating (x) 
Mean (x 

bar) 
x-x bar (x- x bar)^2  

12 4.00 4.67 (0.67) 0.44 

Sum 56.00   2.67 

 

 Source: Appendix M t-Test Operational Viability Based on 

Production Output 

 The number of perception rating (n) is twelve (12); the 

number of perception rating minus one (1) is eleven (11), the mean 

of perception rating (x bar) is 4.667 calculated by obtaining the 

mean (average) of the perception rating (x).  The calculated 

standard deviation (S) is obtained by dividing the sum of squared 

difference of perception rating and the rating mean calculated at 

2.67 from the number of perception rating minus one (1) 

calculated at eleven (11). The standard deviation is calculated at 

0.492.  

 The User Difference on Perception Rating Based on 

Production Output and Mean Value is presented in Table 28. 

Table 25 . User Difference on Perception Rating Based on Production Output 

and Mean Value 

 

Number of Observed Data 
Rating 

(x) 

Mean (x 

bar) 

x-x 

bar 

(x- x 

bar)^2 

1 5.00 4.33 0.67 0.44 

2 5.00 4.33 0.67 0.44 

3 4.00 4.33 (0.33) 0.11 

4 4.00 4.33 (0.33) 0.11 

5 4.00 4.33 (0.33) 0.11 

6 4.00 4.33 (0.33) 0.11 

Sum 4.33   1.33 

 

Source: Appendix M t-Test Operational Viability Based on 

Production Output 

 The number of perception rating (n) is six (6); the number 

of perception rating minus one (1) is five (5), the mean of 

perception rating (x bar) is 4.33 calculated by obtaining the mean 
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(average) of the perception rating (x). The calculated standard 

deviation (S) is obtained by dividing the sum of squared difference 

of perception rating and the rating mean calculated at 1.33 from 

the number of perception rating minus one (1) calculated at five 

(5). The standard deviation is calculated at 0.27. 

 

 The formula for statistical test value is:   

          

  

 On Vendor: 

 Number of perception rating  n1  

12.000  

 Number of perception rating - 1 n-1  11.000  

 Mean of the perception rating  x bar  

4.667  

 Standard Deviation   S1  

0.492 

 

  On User: 

 Number of data on perception rating  

 n2  6.00  

 Number of data on perception rating - 1 

 n-1  5.00  

 Mean of data on perception rating  

 x bar  4.33  
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 Standard deviation of data on perception rating

 S2  0.267 

 The calculated test value, t is 1.862 

 From Appendix L, t Distribution Critical Value Table at 

Degrees of Freedom (df) of sixteen (16), and level of significance 

alpha at 0.05, the t Critical Value is derived at 2.120.  

 The statistical t-Test Value of 1.862 is less than t Critical 

Value of 2.120, following the Decision Rule that if the t-Test 

Value is less than (<) the t Critical Value, then the result fails to 

reject the Null Hypothesis.  

1.19.2.2. On Efficiency 

 Calculating a t-Test requires three key data values: (1) the 

difference between the mean values from each data set (called the 

mean difference), (2) the standard deviation of each group, and (3) 

the number of data values of each group.  

 Initially, data were obtained from the Vendor and the User 

respondents' perception rating on operational viability based on 

Efficiency.  

 The Vendor Perception Rating Based on Efficiency is 

shown in Table 29. 

Table 26. Vendor Perception Rating Based on Efficiency 

1.2 Efficiency 
Solar 

NRG 

Upgrade 

Energy 

Sasonbi 

Solar 

Sunfish 

Solar 

Weighted 

Mean 

1. Consistent 

good 

performance of 
solar PV system 

with no increase 

in cost when 

power fluctuates. 

5 5 5 5 5.00 

2. Electricity cost 

from solar PV is 
less based on the 

overall 

assessment by the 

sellers and users. 

5 5 5 5 5.00 
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1.2 Efficiency 
Solar 

NRG 

Upgrade 

Energy 

Sasonbi 

Solar 

Sunfish 

Solar 

Weighted 

Mean 

3. Less 

manpower effort 

is needed to make 
storage and 

distribution 

efficient. 

4 5 4 5 4.50 

Weighted Mean 4.67 5.00 4.67 5.00 4.83 

Standard 

Deviation 
0.57735 0.00000 0.57735 0.00000 0.28868 

 

 Source: Appendix D1 Survey Part 1 and 2 Results 

 

The User Perception Rating Based on Efficiency is 

presented in Table 30. 

Table 27. User Perception Rating Based on Efficiency 

1.2 Efficiency Koldstor Arctic  
Weighted 

Mean 

1. Consistent good performance of 

solar PV system with no increase in 

cost when power fluctuates. 

5 4 4.50 

2. Electricity cost from solar PV is less 

based on the overall assessment by the 
sellers and users. 

5 5 5.00 

3. Less manpower effort is needed to 

make storage and distribution 

efficient. 

4 4 4.00 

Weighted Mean 4.67 4.33 4.50 

Standard Deviation 0.57735 0.57735 0.50000 

 

 Source: Appendix D2 Survey Part 1 and 2 Results 

 Determine the number of perception rating (n); the 

number of perception rating minus one (1), the mean of perception 

rating (x bar), and the standard deviation (S) using Table 31 

Vendor Difference on Perception Rating Based on Efficiency and 

Mean Value and Table 32 User Difference on Perception Rating 

Based on Efficiency and Mean Value.  

 The Vendor Difference on Perception Rating Based on 

Efficiency and Mean Value is presented in Table 31.  
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Table 28. Vendor Difference on Perception Rating Based on Efficiency and 

Mean Value 

Number of 

Observed 

Data 

Rating (x) 
Mean (x 

bar) 
x-x bar (x- x bar)^2  

1 5 4.833 0.167 0.028 

2 5 4.833 0.167 0.028 

3 4 4.833 (0.833) 0.694 

4 5 4.833 0.167 0.028 

5 5 4.833 0.167 0.028 

6 5 4.833 0.167 0.028 

7 5 4.833 0.167 0.028 

8 5 4.833 0.167 0.028 

9 4 4.833 (0.833) 0.694 

10 5 4.833 0.167 0.028 

11 5 4.833 0.167 0.028 

12 5 4.833 0.167 0.028 

Sum 58.000   1.667 

 

Source: Appendix N t-Test Operational Viability Based on 

Efficiency 

 The number of perception rating (n) is twelve (12); the 

number of perception rating minus one (1) is eleven (11), the mean 

of perception rating (x bar) is 4.833 calculated by obtaining the 

mean (average) of the perception rating (x).  The calculated 

standard deviation (S) is obtained by dividing the sum of squared 

difference of perception rating and the rating mean calculated at 

1.667 from the number of perception rating minus one (1) 

calculated at eleven (11). The standard deviation is calculated at 

0.389.  

The User Difference on Perception Rating Based on Efficiency 

and Mean Value is presented in Table 32. 

Table 29. User Difference on Perception Rating Based on Efficiency and Mean 

Value 

Number of Observed Data 
Rating 

(x) 

Mean (x 

bar) 

x-x 

bar 

(x- x 

bar)^2 

1 5 4.50 0.500 0.250 

2 5 4.50 0.500 0.250 

3 4 4.50 (0.500) 0.250 

4 4 4.50 (0.500) 0.250 
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5 5 4.50 0.500 0.250 

6 4 4.50 (0.500) 0.250 

Sum 4.500   1.500 

 

Source: Appendix N t-Test Operational Viability Based on 

Efficiency 

 The number of perception rating (n) is six (6); the number 

of perception rating minus one (1) is five (5), the mean of 

perception rating (x bar) is 4.50 calculated by obtaining the mean 

(average) of the perception rating (x). The calculated standard 

deviation (S) is obtained by dividing the sum of squared difference 

of perception rating and the rating mean calculated at 1.50 from 

the number of perception rating minus one (1) calculated at five 

(5). The standard deviation is calculated at 0.30. 

 The formula for statistical test value is:   

   

 

  On Vendor, 

 Number of perception rating  n  

12.000  

 Number of perception rating - 1  n-1  

11.000  

 Mean of the perception rating x bar  4.833  

 Standard Deviation  S1  0.389 

  

 On User: 

 Number of data on perception rating n  

6.000  
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 Number of data on perception rating - 1 n-1  

5.000  

 Mean of data on perception rating x bar  

4.500  

 Standard deviation of data on perception rating

 S2  0.300 

 The calculated test value, t is 2.005 

 From Appendix L, t Distribution Critical Value Table at 

Degrees of Freedom (df) of sixteen (16), and level of significance 

alpha at 0.05, the t Critical Value is derived at 2.120.  

 The statistical t-Test Value of 2.005 is less than t Critical 

Value of 2.120, following the Decision Rule that if the t-Test 

Value is less than (<) the t Critical Value, then the result fails to 

reject the Null Hypothesis.  

1.19.2.3. On Product Warranty  

 Calculating a t-Test requires three key data values: (1) the 

difference between the mean values from each data set (called the 

mean difference), (2) the standard deviation of each group, and (3) 

the number of data values of each group.  

 Initially, obtain the data from the Vendor and the User 

respondents their perception rating on operational viability based 

on Product Warranty.  

  The Vendor Perception Rating Based on Product 

Warranty is shown in Table 33. 

Table 30. Vendor Perception Rating Based on Product Warranty 

1.3 Product 

Warranty  

Solar 

NRG 

Upgrade 

Energy 

Sasonbi 

Solar 

Sunfish 

Solar 

Weighted 

Mean 

1. No 

malfunction in 

the solar PV 
system is 

experienced as 

guaranteed by the 

vendors. 

5 5 5 5 5.00 
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2. Effective 

production of 

electricity from 
the solar PV is 

seen as a 

commitment by 

the vendors. 

5 5 5 5 5.00 

3. No instance of 

work stoppage 
due solar PV 

System. 

4 4 4 5 4.25 

Weighted Mean 4.67 4.67 4.67 5.00 4.75 

Standard 
Deviation 

0.57735 0.57735 0.57735 0.00000 0.43301 

 

Source: Appendix D1 Survey Part 1 and 2 Results 

 The User Perception Rating Based on Product Warranty 

is presented in Table 34. 

 Table 31. User Perception Rating Based on Product Warranty 

1.3 Product Warranty Koldstor Arctic  
Weighted 

Mean 

1. No malfunction in the solar PV 

system is experienced as guaranteed by 

the vendors. 

5 4 4.50 

2. Effective production of electricity 

from the solar PV is seen as a 

commitment by the vendors. 

5 4 4.50 

3. No instance of work stoppage due 

solar PV System. 
5 4 4.50 

Weighted Mean 5.00 4.00 4.50 

Standard Deviation 0.00000 0.00000 0.00000 

 

 Source: Appendix D2 Survey Part 1 and 2 Results 

Determine the number of perception rating (n); the 

number of perception rating minus one (1), the mean of perception 

rating (x bar), and the standard deviation (S) using Table 35 

Vendor Difference on Perception Rating Based on Product 

Warranty and Mean Value and Table 36 User Difference on 

Perception Rating Based on Product Warranty and Mean Value. 

 The Vendor Difference on Perception Rating Based on 

Product Warranty and Mean Value is presented in Table 35. 
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Table 32. Vendor Difference on Perception Rating Based on Product Warranty 

an Mean Value 

 

Number of 

Observed 

Data 

Rating (x) 
Mean (x 

bar) 
x-x bar (x- x bar)^2  

1 5 4.750 0.250 0.063 

2 5 4.750 0.250 0.063 

3 4 4.750 (0.750) 0.563 

4 5 4.750 0.250 0.063 

5 5 4.750 0.250 0.063 

6 4 4.750 (0.750) 0.563 

7 5 4.750 0.250 0.063 

8 5 4.750 0.250 0.063 

9 4 4.750 (0.750) 0.563 

10 5 4.750 0.250 0.063 

11 5 4.750 0.250 0.063 

12 5 4.750 0.250 0.063 

Sum 57.000   2.250 

 

 Source: Appendix O t-Test Operational Viability Based on 

Product Warranty 

 The number of perception rating (n) is twelve (12); the 

number of perception rating minus one (1) is eleven (11), the mean 

of perception rating (x bar) is 4.750 calculated by obtaining the 

mean (average) of the perception rating (x).  The calculated 

standard deviation (S) is obtained by dividing the sum of squared 

difference of perception rating and the rating mean calculated at 

2.250 from the number of perception rating minus one (1) 

calculated at eleven (11). The standard deviation is calculated at 

0.452. 

 The User Difference on Perception Rating Based on 

Product Warranty and Mean Value is presented in Table 36.   

         Table 33. User Difference on Perception Rating Based on Product 

Warranty   and Mean Value 

Number of 

Observed Data 

Rating 

(x) 

Mean (x 

bar) 

x-x 

bar 

(x- x 

bar)^2 
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1 5 4.50 0.500 0.250 

2 5 4.50 0.500 0.250 

3 4 4.50 (0.500) 0.250 

4 4 4.50 (0.500) 0.250 

5 5 4.50 0.500 0.250 

6 4 4.50 (0.500) 0.250 

Sum 4.500   1.500 

 

 Source: Appendix O t-Test Operational Viability Based 

on Product Warranty 

 The number of perception rating (n) is six (6); the number 

of perception rating minus one (1) is five (5), the mean of 

perception rating (x bar)  is 4.50 calculated by obtaining the mean 

(average) of the perception rating (x). The calculated standard 

deviation (S) is obtained by dividing the sum of squared difference 

of perception rating and the rating mean calculated at 1.50 from 

the number of perception rating minus one (1) calculated at five 

(5). The standard deviation is calculated at 0.30. 

 The formula for statistical test value, 

      

  

 On Vendor, 

 Number of perception rating  

 n  12.000  

 Number of perception rating - 1  n-1  

11.000  

 Mean of the perception rating  

 x bar  4.750  

 Standard Deviation   

 S  0.452 
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 On User: 

  Number of data on perception rating  

 n  6.000  

  Number of data on perception rating - 1 n-1  

5.000  

 Mean of data on perception rating  x bar  

4.500   

 Standard deviation of data on perception rating   S  

0.300 

 The calculated test value, t is 1.397 

 From Appendix L, t Distribution Critical Value Table at 

Degrees of Freedom (df) of sixteen (16), and level of significance 

alpha at 0.05, the t Critical Value is derived at 2.120.  

 The statistical t-Test Value of 1.397 is less than t Critical 

Value of 2.120, following the Decision Rule that if the t-Test 

Value is less than (<) the t Critical Value, then the result fails to 

reject the Null Hypothesis.  

1.19.2.4. On Performance Warranty 

 Calculating a t-Test requires three key data values: (1) the 

difference between the mean values from each data set (called the 

mean difference), (2) the standard deviation of each group, and (3) 

the number of data values of each group.  

 Initially, obtain the data from the Vendor and the User 

respondents their perception rating on operational viability based 

on Performance Warranty.  

 The Vendor Perception Rating Based on Performance 

Warranty is presented in Table 37. 

 Table 34. Vendor Perception Rating Based on Performance Warranty 

1.4 Performance 

Warranty  

Solar 

NRG 

Upgrade 

Energy 

Sasonbi 

Solar 

Sunfish 

Solar 

Weighted 

Mean 

1. The guarantee 

yield of electric 
4 5 5 5 4.75 
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1.4 Performance 

Warranty  

Solar 

NRG 

Upgrade 

Energy 

Sasonbi 

Solar 

Sunfish 

Solar 

Weighted 

Mean 

power should be 

sufficient. 

2. It renders good 

overall 

performance as a 
warranty 

commitment. 

5 5 5 5 5.00 

3. Extended 

performance in 

production 

output of 
electricity is 

expected and 

achieved as a 

quality of solar 
PV. 

4 4 4 5 4.25 

Weighted Mean 4.33 4.67 4.67 5.00 4.67 

Standard 

Deviation 
0.57735 0.57735 0.57735 0.00000 0.38188 

 Source: Appendix D1 Survey Part 1 and 2 Results 

  

The User Perception Rating Based on Performance Warranty is 

presented in Table 38. 

  Table 35. User Perception Rating Based on Performance Warranty 

1.4 Performance Warranty Koldstor Arctic  
Weighted 

Mean 

1.The guarantee yield of electric power 

should be sufficient. 
5 4 4.50 

2. It renders good overall performance 

as a warranty commitment. 
4 4 4.00 

3. Extended performance in production 

output of electricity is expected and 

achieved as a quality of solar PV. 

5 4 4.50 

Weighted Mean 4.67 4.00 4.33 

Standard Deviation 0.57735 0.00000 0.28868 

   Source: Appendix D2 Survey Part 1 and 2 Results 

Determine the number of perception rating (n); the 

number of perception rating minus one (1), the mean of perception 

rating (x bar), and the standard deviation (S) using Table 39 

Vendor Difference on Perception Rating Based on Performance 

Warranty and Mean Value and Table 40 User Difference on 
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Perception Rating Based on Performance Warranty and Mean 

Value.   

The Vendor Difference on Perception Rating Based on 

Performance Warranty and Mean Value   is presented in Table 39. 

 

Table 36. Vendor Difference on Perception Rating Based on Performance 

Warranty and Mean Value 

     Number 

of Observed 

Data 

Rating (x) 
Mean (x 

bar) 
x-x bar (x- x bar)^2  

1 4 4.583 (0.583) 0.340 

2 5 4.583 0.417 0.174 

3 4 4.583 (0.583) 0.340 

4 5 4.583 0.417 0.174 

5 5 4.583 0.417 0.174 

6 4 4.583 (0.583) 0.340 

7 5 4.583 0.417 0.174 

8 5 4.583 0.417 0.174 

9 4 4.583 (0.583) 0.340 

10 5 4.583 0.417 0.174 

11 5 4.583 0.417 0.174 

12 4 4.583 (0.583) 0.340 

Sum 55.000   2.917 

 

Source: Appendix P t-Test Operational Viability Based on 

Performance Warranty 

 The number of perception rating (n) is twelve (12); the 

number of perception rating minus one (1) is eleven (11), the mean 

of perception rating (x bar) is 4.583 calculated by obtaining the 

mean (average) of the perception rating (x).  The calculated 

standard deviation (S) is obtained by dividing the sum of squared 

difference of perception rating and the rating mean calculated at 

2.917 from the number of perception rating minus one (1) 

calculated at eleven (11). The standard deviation is calculated at 

0.515.  

 The User Difference on Perception Rating Based on 

Performance Warranty and Mean Value is presented in Table 40. 
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Table 37. User Difference on Perception Rating Based on Performance 

Warranty and        Mean Value 

             

  

Number of Observed Data 
Rating 

(x) 

Mean (x 

bar) 

x-x 

bar 

(x- x 

bar)^2 

1 5 4.50 0.500 0.250 

2 5 4.50 0.500 0.250 

4 4 4.50 (0.500) 0.250 

5 5 4.50 0.500 0.250 

6 4 4.50 (0.500) 0.250 

Sum 4.500   1.500 

  

Source: Appendix P t-Test Operational Viability Based on 

Performance Warranty 

 The number of perception rating (n) is six (6); the number 

of perception rating minus one (1) is five (5), the mean of 

perception rating (x bar) is 4.50 calculated by obtaining the mean 

(average) of the perception rating (x). The calculated standard 

deviation (S) is obtained by dividing the sum of squared difference 

of perception rating and the rating mean calculated at 1.50 from 

the number of perception rating minus one (1) calculated at five 

(5). The standard deviation is calculated at 0.30. 

 The formula for statistical test value, 

     

   

 On Vendor, 

  Number of perception rating  n  

12.000  

  Number of perception rating - 1 n-1  11.000  
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  Mean of the perception rating  x bar  

4.583  

  Standard Deviation   S1  

0.515 

 On User: 

  Number of data on perception rating n  

6.000  

  Number of data on perception rating - 1 n-1  

5.000  

  Mean of data on perception rating x bar  

4.500  

  Standard deviation of data on perception rating

 S2  0.300 

  The calculated test value, t  is 0.433 

 From Appendix L, t Distribution Critical Value Table at 

Degrees of Freedom (df) of sixteen (16), and level of significance 

alpha at 0.05, the t Critical Value is derived at 2.120.  

 The statistical t-Test Value of 0.433 is less than t Critical 

Value of 2.120, following the Decision Rule that if the t-Test 

Value is less than (<) the t Critical Value, then the result fails to 

reject the Null Hypothesis.  

1.19.2.5. On Degradation Rate 

 Calculating a t-Test requires three key data values: (1) the 

difference between the mean values from each data set (called the 

mean difference), (2) the standard deviation of each group, and (3) 

the number of data values of each group.  

 Initially, obtain the data from the Vendor and the User 

respondents their perception rating on operational viability based 

on Degradation Rate.  

 The Vendor Perception Rating Based on Degradation 

Rate is presented in Table 41. 
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Table 38. Vendor Perception Rating Based on Degradation Rate 

1.4 Performance 

Warranty  

Solar 

NRG 

Upgrade 

Energy 

Sasonbi 

Solar 

Sunfish 

Solar 

Weighted 

Mean 

1. The solar PV 

will not perform 

less than what is 
expected. 

5 5 5 5 5.00 

2. Downcast state 
should not be 

experienced. 

4 5 5 5 4.75 

"3. It will 

perform to a 

greater 

respectable state 
of function. 

4 4 4 5 4.25 

Weighted Mean 4.33 4.67 4.67 5.00 4.67 

Standard 

Deviation 
0.57735 0.57735 0.57735 0.00000 0.38188 

 

Source: Appendix D1 Survey Part 1 and 2 Results 

 The User Perception Rating Based on Degradation Rate 

is presented in Table 42. 

Table 39. User Perception Rating Based on Degradation Rate 

1.5 Degradation Rate Koldstor Arctic  
Weighted 

Mean 

1. The solar PV will not perform less 

than what is expected. 
5 4 4.50 

2. Downcast state should not be 

experienced. 
5 4 4.50 

3. It will perform to a greater respectable 

state of function. 
5 4 4.50 

Weighted Mean 5.00 4.00 4.50 

Standard Deviation 0.00000 0.00000 0.00000 

 

Source: Appendix D2 Survey Part 1 and 2 Results 

 Determine the number of perception rating (n); the 

number of perception rating minus one (1), the mean of perception 

rating (x bar), and the standard deviation (S) using Table 43 

Vendor Difference on Perception Rating Based on Degradation 

Rate and Mean Value and Table 44 User Difference on Perception 

Rating Based on Degradation Rate and Mean Value.    
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Table 40. Vendor Difference on Perception Rating Based on Degradation Rate 

and Mean Value 

    

Number of Observed 

Data 

Rating 

(x) 

Mean (x 

bar) 
x-x bar 

(x- x 

bar)^2 

1 5 4.667 0.333 0.111 

2 4 4.667 (0.667) 0.444 

3 4 4.667 (0.667) 0.444 

4 5 4.667 0.333 0.111 

5 5 4.667 0.333 0.111 

6 4 4.667 (0.667) 0.444 

7 5 4.667 0.333 0.111 

8 5 4.667 0.333 0.111 

9 4 4.667 (0.667) 0.444 

10 5 4.667 0.333 0.111 

11 5 4.667 0.333 0.111 

12 5 4.667 0.333 0.111 

Sum 56.000   2.667 

 

Source: Appendix Q t-Test Operational Viability Based on 

Degradation Rate 

 The number of perception rating (n) is twelve (12); the 

number of perception rating minus one (1) is eleven (11), the mean 

of perception rating (x bar) is 4.667 calculated by obtaining the 

mean (average) of the perception rating (x).  The calculated 

standard deviation (S) is obtained by dividing the sum of squared 

difference of perception rating and the rating mean calculated at 

2.667 from the number of perception rating minus one (1) 

calculated at eleven (11). The standard  

deviation is calculated at 0.492.  

 The User Difference on Perception Rating Based on 

Degradation Rate and Mean Value is presented Table 44.  

Table 41. User Difference on Perception Rating Based on Degradation Rate 

and Mean Value 

Number of Observed Data 
Rating 

(x) 

Mean (x 

bar) 
x-x bar 

(x- x 

bar)^2 

1 5 4.50 0.500 0.250 

2 5 4.50 0.500 0.250 

3 4 4.50 (0.500) 0.250 
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Number of Observed Data 
Rating 

(x) 

Mean (x 

bar) 
x-x bar 

(x- x 

bar)^2 

4 4 4.50 (0.500) 0.250 

5 5 4.50 0.500 0.250 

6 4 4.50 (0.500) 0.250 

Sum 4.500   1.500 

 

Source: Appendix Q t-Test Operational Viability Based on 

Degradation Rate 

 The number of perception rating (n) is six (6); the number 

of perception rating minus one (1) is five (5), the mean of 

perception rating (x bar) is 4.50 calculated by obtaining the mean 

(average) of the perception rating (x). The calculated standard 

deviation (S) is obtained by dividing the sum of squared difference 

of perception rating and the rating mean calculated at 1.50 from 

the number of perception rating minus one (1) calculated at five 

(5). The standard deviation is calculated at 0.30. 

 The formula for statistical test value is: 

      

  

 On Vendor, 

  Number of perception rating  n  

12.000  

  Number of perception rating - 1 n-1  11.000  

  Mean of the perception rating  x bar  

4.667  

  Standard Deviation   S1  

0.492  

 

 On User: 
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  Number of data on perception rating n  

6.000  

  Number of data on perception rating - 1 n-1  

5.000  

  Mean of data on perception rating x bar  

4.500  

  Standard deviation of data on perception rating

 S2  0.300 

 The calculated test value, t is 0.888 

 From Appendix L, t Distribution Critical Value Table at 

Degrees of Freedom (df) of sixteen (16), and level of significance 

alpha at 0.05, the t Critical Value is derived at 2.120.  

 The statistical t-Test Value of 0.888 is less than t Critical 

Value of 2.120, following the Decision Rule that if the t-Test 

Value is less than (<) the t Critical Value, then the result fails to 

reject the Null Hypothesis.  

1.19.3. On the perception of the solar PV Vendor and User 

respondents on the financial viability of solar PV system 

referenced to the financial savings using NPV, annual 

electricity consumption, electricity inflation rate, 

investment cost, and repair and replacements: 

 The Perception of the Two Groups of Respondents on the 

Financial Viability of Solar PV System Referenced to NPV is 

presented in Table 45. 

Table 42. Perception of the Two Groups of Respondents on the Financial 

Viability of  Solar PV System Referenced to NPV 

 

NPV 
SPV User SPV Vendor 

WM  VI  WM  VI  

1. There will be an 
improvement in cash inflows. 

4.50 Agree 5.00 
Strongly 
Agree 

2. Better investment planning 
will be achieved. 

4.00 Agree 4.25 Agree 
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3. Better profitability will be 

achieved using solar PV. 
4.00 Agree 4.75 

Strongly 

Agree 

Average Weighted Mean 4.17 Agree 4.67 
Strongly 

Agree 

Standard Deviation 0.28868 0.38188 

 

 Source: Appendix D1 and D2 Vendor and User Survey Results 

Part 1 and 2 

 The results shown on the table yield an average weighted 

mean of 4.17 and 4.67 with a verbal interpretation (VI) of ñAgreeò 

and "Strongly Agreeò respectively on the perceptions of SPV User 

and Vendor respondents on the financial viability of solar PV 

system referenced to NPV. 

 SPV User respondents assert to "Agree" on the three (3) 

statements "There will be an improvement in cash inflows", 

"Better investment planning will be achievedò, and "Better 

profitability will be achieved using solar PV". The highest 

weighted mean of 4.50 with VI of "Agree" is noted on one (1) 

statement." There will be an improvement in cash inflows." 

 SPV Vendor respondents affirm to "Strongly Agree" on 

the two (2) statements "There will be an improvement in cash 

inflows" and "Better profitability will be achieved using solar 

PV." The highest WM of 5.0 with VI of "Strongly Agree" is noted 

on one (1) statement ñThere will be an improvement in cash 

inflows." 

 The Perception of the Two Groups of Respondents on the 

Financial Viability of Solar PV System Referenced to Annual 

Electricity Consumption is presented in Table 46. 

Table 43. Perception of the Two Groups of Respondents on the Financial 

Viability of Solar PV  System Referenced to Annual Electricity Consumption 

 

Annual Electricity 

Consumption 

SPV User SPV Vendor 

WM  VI  WM  VI  

1. Electricity consumption has 

been assessed  to be lower in 
overall cost. 

4.50 Agree 5.00 
Strongly 

Agree 
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2. Millions are generated as 

savings using solar PV. 
4.50 Agree 4.75 

Strongly 

Agree 

3. Savings have been utilized 

for other worthy investment in 

the organization. 

4.00 Agree 4.25 Agree 

Average Weighted Mean 4.37 Agree 4.67 
Strongly 

Agree 

Standard Deviation 0.28868 0.38188 

 

Source: Appendix D1 and D2 Vendor and User Survey Results 

Part 1 and 2 

 The results shown on the table yield an average weighted 

mean of 4.37 and 4.67 with a verbal interpretation (VI) of ñAgreeò 

and "Strongly Agreeò respectively on the perceptions of SPV User 

and Vendor respondents on the financial viability of solar PV 

system referenced to Annual Electricity Consumption. 

 SPV User respondents assert to "Agree" on the three (3) 

statements: "Electricity consumption has been assessed to be 

lower in overall cost," "Millions are generated as savings using 

solar PV"; and "Savings have been utilized for other worthy 

investment in the organization." The highest weighted mean of 

4.50 with VI of "Agree" are noted on two (2) statements: 

"Electricity consumption has been assessed to be lower in overall 

cost" and "Millions are generated as savings using solar PV." 

 SPV Vendor respondents affirm to "Strongly Agree" on 

the two (2) statements: "Electricity consumption has been 

assessed to be lower in overall cost", and "Millions are generated 

as savings using solar PV."  The highest WM of 5.0 with VI of 

"Strongly Agree" is noted on one (1) statement ñElectricity 

consumption has been assessed to be lower in overall cost." 

 The Perception of the Two Groups of Respondents on the 

Financial Viability of Solar PV System Referenced to Electricity 

Inflation Rate is shown in Table 47. 
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 Table 44. Perception of the Two Groups of Respondents on the Financial 

Viability of  Solar PV System Referenced to Electricity Inflation Rate 

Electricity Inflation Rate  
SPV User SPV Vendor 

WM  VI  WM  VI  

1. Inflation rate on electricity 

cost does not have much 

effect because of savings in 

the solar PV system. 

4.50 Agree 5.00 
Strongly 

Agree 

2. Increase in traditional cost 

of electricity is offset by the 
solar PV system. 

5.00 
Strongly 

Agree 
4.75 

Strongly 

Agree 

3. Company has lesser 
worries over the fluctuation 

of electricity cost. 

4.50 Agree 4.00 Agree 

Average Weighted Mean 4.67 
Strongly 

Agree 
4.58 

Strongly 

Agree 

Standard Deviation 0.28868 0.54042 

 

  Source: Appendix D1 and D2 Vendor and User Survey Results 

Part 1 and 2 

 The results shown on the table yield an average weighted 

mean of 4.67 and 4.58 with a verbal interpretation (VI) of 

ñStrongly Agreeò on the perceptions of SPV User and Vendor 

respondents on the financial viability of solar PV system 

referenced to Electricity Inflation Rate. 

 SPV User respondents assert to "Strongly Agree" in one 

(1) statement "Increase in traditional cost of electricity is offset by 

the solar PV system" and affirm to "Agree" on two (2) statements 

"Inflation rate in electricity cost does not have much effect 

because of savings in the solar PV system" and "Company has 

lesser worries over the fluctuation of electricity cost."  The highest 

weighted mean of 5.00 with VI of "Strongly Agree" is noted in 

one (1) statement- "Increase in traditional cost of electricity is 

offset by the solar PV system." 

 SPV Vendor respondents affirm to "Strongly Agree" on 

the two (2) statements: "Inflation rate in electricity cost does not 

have much effect because of savings in the solar PV system" and 

"Increase in traditional cost of electricity is offset by the solar PV 

system." The highest WM of 5.0 with VI of "Strongly Agree" is 
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noted on one (1) statement ñInflation rate on electricity cost does 

not have much effect because of savings in the solar PV system."  

 The perception of the Two Groups of Respondents on the 

Financial Viability of Solar PV System Referenced to Investment 

Cost is presented in Table 48. 

 Table 45. Perception of the Two Groups of Respondents on the Financial 

Viability of Solar PV System Referenced to Investment Cost 

 

 

Investment Cost 

 

SPV User SPV Vendor 

WM  VI  WM  VI  

1. Investment cost is well 

within the development phase 

of the company. 

4.50 Agree 5.00 
Strongly 

Agree 

2. It has been used to provide 

greater modifications. 
4.50 Agree 4.75 

Strongly 

Agree 

3. Solar PV has been used for 

development of new 

capabilities. 

4.50 Agree 4.25 Agree 

Average Weighted Mean 4.50 Agree 4.67 
Strongly 
Agree 

Standard Deviation 0.00000 0.38188 

  

  Source: Appendix D1 and D2 Vendor and User Survey Results 

Part 1 and 2 

 The results shown in the table yield an average weighted 

mean of 4.50 and 4.67 with a verbal interpretation (VI) of ñAgreeò 

and "Strongly Agree", respectively, on the perceptions of SPV 

User and Vendor respondents on the financial viability of solar PV 

system referenced to Investment Cost. 

 SPV User respondents assert to "Agree" on three (3) 

statements ñInvestment cost is well within the development phase 

of the company", " It has been used to provide greater 

modifications", and " Solar PV has been used for development of 

new capabilities." The highest weighted mean is 4.50 with VI of 

"Agreeò are noted on the three (3) statements. 
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 SPV Vendor respondents affirm to "Strongly Agree" on 

the two (2) statements- "Investment cost is well within the 

development phase of the company" and "It has been used to 

provide greater modifications."  The highest WM of 5.0 with VI 

of "Strongly Agree" is noted in two (2) statements- ñInvestment 

cost is well within the development phase of the company" and "It 

has been used to provide greater modifications." 

 The perception of the Two Groups of Respondents on the 

Financial Viability of Solar PV System Referenced to Repairs and 

Replacements is presented in Table 49. 

  Table 46. Perception of the Two Groups of Respondents on the Financial 

Viability of Solar PV System Referenced to Repairs and Replacements 

 

Repair and Replacements 

SPV User SPV Vendor 

WM  VI  WM  VI  

1. While replacement parts 
are always available, they 

are seldom used. 

4.50 Agree 5.00 
Strongly 
Agree 

2. Very minor repairs 

occurred; almost none 

throughout the years. 

4.50 Agree 4.75 
Strongly 

Agree 

3. Almost no repair and the 

need for replacement parts 

has been normal. 

4.00 Agree 4.00 Agree 

Average Weighted Mean 4.33 Agree 4.58 
Strongly 

Agree 

Standard Deviation 0.28868 0.54042   

 

  Source: Appendix D1 and D2 Vendor and User Survey Results 

Part 1 and 2 

 The results shown on the table yield an average weighted 

mean of 4.33 and 4.58 with a verbal interpretation (VI) of ñAgreeò 

and "Strongly Agree", respectively, on the perceptions of SPV 

User and Vendor respondents on the financial viability of solar PV 

system referenced to Repairs and Replacements. 

 SPV User respondents assert to "Agree" on three (3) 

statements: ñWhile replacement parts are always available, they 
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are seldom used", "Very minor repairs occurred; almost none 

throughout the years" and "Almost no repair and the need for 

replacement parts has been normal." The highest weighted mean 

of 4.50 with VI of ñAgree" is noted in two (2) statements- "While 

replacement parts are always available, they are seldom used" and 

"Very minor repairs occurred; almost none throughout the years." 

 SPV Vendor respondents affirm to "Strongly Agree" on 

the two (2) statements "While replacement parts are always 

available, they are seldom used" and ñVery minor repairs 

occurred; almost none throughout the years." The highest WM of 

5.0 with VI of "Strongly Agree" is noted on one (1) statement: 

ñWhile replacement parts are always available, they are seldom 

used." 

 The Contingency Table on the Perception of the Two 

Groups of Respondents on the Financial Viability of Solar PV 

System is shown in Table 50. 

Table 47. Contingency Table on the Perception of the Two Groups of 

Respondents on the Financial Viability of Solar PV System 

 

Parameters 
SPV User SPV Vendor 

WM  VI  WM  VI  

Net Present Value 4.17 Agree 4.67 
Strongly 
Agree 

Annual Electricity 
Consumption 

4.33 Agree 4.67 
Strongly 
Agree 

Electricity Inflation Rate 4.67 
Strongly 
Agree 

4.58 
Strongly 
Agree 

Investment Cost 4.50 Agree 4.67 
Strongly 
Agree 

Repairs And Replacement 4.33 Agree 4.58 
Strongly 
Agree 

 

Source: Appendix D1 and D2 Vendor and User Survey Results 

Part 1 and 2 

 

 The results on the parameters used in the Perception of 

the Two Groups of Respondents on the Financial Viability of 
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Solar PV system shown on the table are summarized, therefore, as 

SPV User respondents assert "Strongly Agree" on one (1) 

parameter "Electricity Inflation Rate" and affirm to "Agree" on the 

four (4) parameters "Net Present Value", "Annual Electricity 

Consumption", "Investment Cost", and "Repairs and 

Replacements." The highest WM of 4.67 on parameter 

"Electricity Inflation Rate." Whereas, SPV Vendor respondents 

assert to "Strongly Agree" on five (5) parameters "Net Present 

Value", "Annual Electricity Consumptionò, ñElectricity Inflation 

Rate", "Investment Cost", and "Repairs and Replacements." The 

highest WM of 4.67 on the three (3) parameters "Net Present 

Value", "Annual Electricity Consumption", and "Investment 

Cost." 

1.19.4. On what significant difference exists in the perception 

of the solar PV Vendor and User respondents on the 

financial viability of solar  PV system referenced to 

financial savings using NPV, annual electricity 

consumption, electricity inflation rate, investment costs, 

and repair and replacements: 

 To answer this research inquiry, a t-Test was used. A t-

test is an inferential statistic used to determine if there is a 

significant difference between the means of two groups. A t-test 

looks at the t-statistic, the t-distribution values, and the degrees of 

freedom to determine the statistical significance (Kenton & 

Westfall, 2020) 

1.19.4.1. On Financial Savings using NPV  

 Calculating a t-Test requires three key data values: (1) the 

difference between the mean values from each data set (called the 

mean difference), (2) the standard deviation of each group, and (3) 

the number of data values of each group.  

 Initially, obtain the data from the Vendor and the User 

respondents their perception rating on financial viability based on 

the NPV.  

 The Vendor Perception Rating Based On NPV is 

presented in Table 51. 
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Table 48. Vendor Perception Rating Based on NPV 

2.1 Calculated 

Financial 

Savings Based 

On NPV 

Solar 

NRG 

Upgrade 

Energy 

Sasonbi 

Solar 

Sunfish 

Solar 

Weighted 

Mean 

1. There will be 
an improvement 

in cash inflows. 

5 5 5 5 5.00 

2. Better 

investment 

planning will be 

achieved. 

4 4 4 5 4.25 

3. Better 

profitability will 
be achieved using 

solar PV. 

4 5 5 5 4.75 

Weighted Mean 4.33 4.67 4.67 5.00 4.67 

Standard 
Deviation 

0.57735 0.57735 0.57735 0.00000 0.38188 

 

Source: Appendix D1 Survey Part 1 and 2 Results 

  

 The User Perception Rating Based on NPV is presented 

in Table 52. 

Table 49. User Perception Rating Based on NPV 

2.1 Calculated Financial Savings 

Based On NPV 
Koldstor Arctic  

Weighted 

Mean 

1. There will be an improvement in cash 

inflows. 
5 4 4.50 

2. Better investment planning will be 

achieved. 
4 4 4.00 

3. Better profitability will be achieved 

using solar PV. 
4 4 4.00 

Weighted Mean 4.33 4.00 4.17 

Standard Deviation 0.57735 0.00000 0.28868 

 

Source: Appendix D2 Survey Part 1 and 2 Results 

 

 Determine the number of perception rating (n); the 

number of perception rating minus one (1), the mean of perception 
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rating (x bar), and the standard deviation (S) using Table 53 

Vendor Difference on Perception Rating Based on NPV and Mean 

Value and Table 54 User Difference on Perception Rating Based 

on NPV and Mean Value.   

 The Vendor Difference on Perception Rating Based on 

NPV and Mean Value is presented in Table 53. 

     Table 50. Vendor Difference on Perception Rating Based on NPV and Mean 

Value 

 

Number of 

Observed Data 
Rating (x) 

Mean (x 

bar) 
x-x bar 

(x- x 

bar)^2 

1 5 4.667 0.333 0.111 

2 4 4.667 (0.667) 0.444 

3 4 4.667 (0.667) 0.444 

4 5 4.667 0.333 0.111 

5 4 4.667 (0.667) 0.444 

6 5 4.667 0.333 0.111 

7 5 4.667 0.333 0.111 

8 4 4.667 (0.667) 0.444 

9 5 4.667 0.333 0.111 

10 5 4.667 0.333 0.111 

11 5 4.667 0.333 0.111 

12 5 4.667 0.333 0.111 

Sum 56.000   2.667 

      

      Source: Appendix R t-Test Financial Viability Based on NPV  

 

On Vendor: 

 The number of perception rating (n) is twelve (12); the 

number of perception rating minus one (1) is eleven (11), the mean 

of perception rating (x bar) is 4.667 calculated by obtaining the 

mean (average) of the perception rating (x).  The calculated 

standard deviation (S) is obtained by dividing the sum of squared 

difference of perception rating and the rating mean calculated at 

2.667 from the number of perception rating minus one (1) 

calculated at eleven (11). The standard deviation is calculated at 

0.492. 
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 The User Difference on Perception Rating Based on NPV 

and Mean Value is presented in Table 54.  

 Table 51. User Difference on Perception Rating Based on 

NPV and Mean Value 

Number of 

Observed Data 
Rating (x) 

Mean (x 

bar) 
x-x bar (x- x bar)^2 

1 5 4.50 0.500 0.250 

2 5 4.50 0.500 0.250 

3 4 4.50 (0.500) 0.250 

4 4 4.50 (0.500) 0.250 

5 5 4.50 0.500 0.250 

6 4 4.50 (0.500) 0.250 

Sum 4.500   1.500 

 

 Source: Appendix R t-Test Financial Viability Based on 

NPV 

 On User: 

 The number of perception rating (n) is six (6); the number 

of perception rating minus one (1) is five (5), the mean of 

perception rating (x bar) is 4.50 calculated by obtaining the mean 

(average) of the perception rating (x). The calculated standard 

deviation (S) is obtained by dividing the sum of squared difference 

of perception rating and the rating mean calculated at 1.50 from 

the number of perception rating minus one (1) calculated at five 

(5). The standard deviation is calculated at 0.30. 

 The formula for statistical test value is,    

 

 On Vendor: 

  Number of perception rating  n  

12.000  

  Number of perception rating - 1 n-1  11.000  
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  Mean of the perception rating  x bar  

4.667  

  Standard Deviation   S1  

0.492 

 On User: 

  Number of data on perception rating n  

6.000  

  Number of data on perception rating - 1 n-1  

5.000  

  Mean of data on perception rating x bar  

4.500  

  Standard deviation of data on perception rating

 S2  0.300 

  The calculated test value, t is 0.888 

 From Appendix L, t Distribution Critical Value Table at 

Degrees of Freedom (df) of sixteen (16), and level of significance 

alpha at 0.05, the t Critical Value is derived at 2.120.  

 The statistical t-Test Value of 0.888 is less than t Critical 

Value of 2.120, following the Decision Rule that if the t-Test 

Value is less than (<) the t Critical Value, then the result fails to 

reject the Null Hypothesis.  

1.19.4.2. On Annual Electricity C onsumption  

 Calculating a t-Test requires three key data values: (1) the 

difference between the mean values from each data set (called the 

mean difference), (2) the standard deviation of each group, and (3) 

the number of data values of each group.  

 Initially, obtain the data from the Vendor and the User 

respondents' perception rating on financial viability based on 

Annual Electricity Consumption.  

 The Vendor Perception Rating Based on Annual 

Electricity Consumption is presented in Table 55. 
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 Table 52. Vendor Perception Rating Based on Annual Electricity Consumption 

2.2 Annual 

Electricity 

Consumption 

Solar 

NRG 

Upgrade 

Energy 

Sasonbi 

Solar 

Sunfish 

Solar 

Weighted 

Mean 

1. Electricity 

consumption 
has been 

assessed  to be 

lower in overall 

cost. 

5 5 5 5 5.00 

2. Millions are 

generated as 
savings using 

solar PV. 

4 5 5 5 4.75 

3. Savings have 

been utilized for 

other worthy 

investment in 
the 

organization. 

4 4 4 5 4.25 

Weighted Mean 4.33 4.67 4.67 5.00 4.67 

Standard 
Deviation 

0.57735 0.57735 0.57735 0.00000 0.38188 

 

 Source: Appendix D1 Survey Part 1 and 2 Results 

 The User Perception Rating Based on Annual Electricity 

Consumption is shown in Table 56. 

 Table 53. User Perception Rating Based on Annual Electricity Consumption 

2.2 Annual Electricity Consumption Koldstor Arctic  
Weighted 

Mean 

1. Electricity consumption has been 

assessed  to be lower in overall cost. 
5 4 4.50 

2. Millions are generated as savings 

using solar PV. 
5 4 4.50 

3. Savings have been utilized for other 

worthy investment in the organization. 
4 4 4.00 

Weighted Mean 4.67 4.00 4.33 

Standard Deviation 0.57735 0.00000 0.28868 

 

  Source: Appendix D2 Survey Part 1 and 2 Results 

 Determine the number of perception rating (n); the 

number of perception rating minus one (1), the mean of perception 
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rating (x bar), and the standard deviation (S) using Table 57 

Vendor Difference on Perception Rating Based on Annual 

Electricity Consumption and Mean Value and Table 58 User 

Difference on Perception Rating Based on Annual Electricity 

Consumption and Mean Value.   

 The Vendor Difference on Perception Rating Based on 

Annual Electricity Consumption and Mean Value is shown in 

Table 57. 

Table 54. Vendor Difference on Perception Rating Based on Annual Electricity 

Consumption and Mean Value 

 

Number of Observed 

Data 

Rating 

(x) 

Mean (x 

bar) 
x-x bar 

(x- x 

bar)^2 

1 5 4.667 0.333 0.111 

2 4 4.667 (0.667) 0.444 

3 4 4.667 (0.667) 0.444 

4 5 4.667 0.333 0.111 

5 5 4.667 0.333 0.111 

6 4 4.667 (0.667) 0.444 

7 5 4.667 0.333 0.111 

8 5 4.667 0.333 0.111 

9 4 4.667 (0.667) 0.444 

10 5 4.667 0.333 0.111 

11 5 4.667 0.333 0.111 

12 5 4.667 0.333 0.111 

Sum 56.000   2.667 

 

 Source: Appendix S t-Test Financial Viability Based on Annual 

Electricity Consumption  

 On Vendor: 

 The number of perception rating (n) is twelve (12); the 

number of perception rating minus one (1) is eleven (11); the mean 

of perception rating (x bar) is 4.667 calculated by obtaining the 

mean (average) of the perception rating (x).  The calculated 

standard deviation (S) is obtained by dividing the sum of squared 

difference of perception rating and the rating mean calculated at 

2.667 from the number of perception rating minus one (1) 
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calculated at eleven (11). The standard deviation is calculated at 

0.492.  

 The User Difference on Perception Rating Based on 

Annual Electricity Consumption and Mean Value is shown in 

Table 58. 

Table 55. User Difference on Perception Rating Based on Annual Electricity 

Consumption and Mean Value 

 

Number of Observed 

Data 

Rating 

(x) 

Mean (x 

bar) 
x-x bar 

(x- x 

bar)^2 

1 5 4.33 0.667 0.444 

2 5 4.33 0.667 0.444 

3 4 4.33 (0.333) 0.111 

4 4 4.33 (0.333) 0.111 

5 4 4.33 (0.333) 0.111 

6 4 4.33 (0.333) 0.111 

Sum 4.333   1.333 

  

 Source: Appendix S t-Test Financial Viability Based on Annual 

Electricity Consumption 

 On User: 

 The number of perception rating (n) is six (6); the number 

of perception rating minus one is five (5), the mean of perception 

rating (x bar)  is 4.33 calculated by obtaining the mean 

(average) of the perception rating (x). The calculated standard 

deviation (S) is obtained by dividing the sum of squared difference 

of perception rating and the rating mean calculated at 1.333 from 

the number of perception rating minus one (1) calculated at five 

(5). The standard deviation is calculated at 0.267. 

 The formula for statistical test value,   
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 On Vendor: 

  Number of perception rating  n  

12.000  

  Number of perception rating  - 1 n-1  

11.000  

  Mean of the perception rating  x bar  

4.667  

  Standard Deviation   S1  

0.492 

 On User: 

  Number of data on perception rating n  

6.000  

  Number of data on perception rating - 1 n-1  

5.000  

  Mean of data on perception rating x bar  

4.333  

  Standard deviation of data on perception rating

 S2  0.267 

  The calculated test value, t is 1.862 

 From Appendix L, t Distribution Critical Value Table at 

Degrees of Freedom (df) of sixteen (16), and level of significance 

alpha at 0.05, the t Critical Value is derived at 2.120.  

 The statistical t-Test Value of 1.862 is less than t Critical 

Value of 2.120, following the Decision Rule that if the t-Test 



Business Research Journal ï Volume XXV 89 

 

Value is less than (<) the t Critical Value, then the result fails to 

reject the Null Hypothesis.  

1.19.4.3. On Electricity Inflation R ate  

 Calculating a t-Test requires three key data values: (1) the 

difference between the mean values from each data set (called the 

mean difference), (2) the standard deviation of each group, and (3) 

the number of data values of each group.  

 Initially, obtain the data from the Vendor and the User 

respondents' perception rating on financial viability based on 

Electricity Inflation Rate.  

 The Vendor Perception Rating Based on Electricity 

Inflation Rate is presented in Table 59.  

Table 56. Vendor Perception Rating Based on Electricity Inflation Rate 

2.3 Electricity 

Inflation Rate 

Solar 

NRG 

Upgrade 

Energy 

Sasonbi 

Solar 

Sunfish 

Solar 

Weighted 

Mean 

1. Inflation rate 

on electricity cost 

does not have 
much effect 

because of 

savings in the 

solar PV system. 

5 5 5 5 5.00 

2. Increase in 

traditional cost of 
electricity is 

offset by the solar 

PV system. 

4 5 5 5 4.75 

3. Company has 

lesser worries 

over the 
fluctuation of 

electricity cost. 

4 4 4 4 4.00 

Weighted Mean 4.33 4.67 4.67 4.67 4.58 

Standard 
Deviation 

0.57735 0.57735 0.57735 0.57735 0.52042 

 

Source: Appendix D1 Survey Part 1 and 2 Results 
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The User Perception Rating Based on Electricity Inflation 

Rate is presented in Table 60. 

Table 57. User Perception Rating Based on Electricity Inflation Rate 

2.3 Electricity Inflation Rate Koldstor Arctic  
Weighted 

Mean 

1. Inflation rate on electricity cost 
does not have much effect because 

of savings in the solar PV system. 

5 4 4.50 

2. Increase in traditional cost of 

electricity is offset by the solar PV 

system. 

5 5 5.00 

3. Company has lesser worries 

over the fluctuation of electricity 

cost. 

5 4 4.50 

Weighted Mean 5.00 4.33 4.67 

Standard Deviation 0.00000 0.57735 0.28868 

 

Source: Appendix D2 Survey Part 1 and 2 Results 

 Determine the number of perception rating (n); the 

number of perception rating minus one (1), the mean of perception 

rating (x bar), and the standard deviation (S) using Table 61 

Vendor Difference on Perception Rating Based on Electricity 

Inflation Rate and Mean Value and Table 62 User Difference on 

Perception Rating Based on Electricity Inflation Rate and Mean 

Value.   

 The Vendor Difference on Perception Rating Based on 

Electricity Inflation Rate and Mean Value is presented in Table 

61. 

 Table 58. Vendor Difference on Perception Rating Based on Electricity 

Inflation Rate and Mean Value 

 

Number of Observed 

Data 

Rating 

(x) 

Mean (x 

bar) 
x-x bar 

(x- x 

bar)^2 

1 5 4.583 0.417 0.174 

2 4 4.583 (0.583) 0.340 

3 4 4.583 (0.583) 0.340 

4 5 4.583 0.417 0.174 

5 5 4.583 0.417 0.174 

6 4 4.583 (0.583) 0.340 
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Number of Observed 

Data 

Rating 

(x) 

Mean (x 

bar) 
x-x bar 

(x- x 

bar)^2 

7 5 4.583 0.417 0.174 

8 5 4.583 0.417 0.174 

9 4 4.583 (0.583) 0.340 

10 5 4.583 0.417 0.174 

11 5 4.583 0.417 0.174 

12 4 4.583 (0.583) 0.340 

Sum 55.000   2.917 

 

 Source: Appendix T t-Test Financial Viability Based on 

Electricity Inflation Rate 

 

 On Vendor: 

 The number of perception rating (n) is twelve (12); the 

number of perception rating minus one (1) is eleven (11); the mean 

of perception rating (x bar) is 4.583 calculated by obtaining the 

mean (average) of the perception rating (x).  The calculated 

standard deviation (S) is obtained by dividing the sum of squared 

difference of perception rating and the rating mean calculated at 

2.917 from the number of perception rating minus one (1) 

calculated at eleven (11). The standard deviation is calculated at 

0.515.  

 The User Difference on Perception Rating Based on 

Electricity Inflation Rate and Mean Value is presented in Table 

62. 

       Table 59. User Difference on Perception Rating Based on Electricity 

Inflation  Rate and Mean Value 

Number of Observed Data 
Rating 

(x) 

Mean 

(x 

bar) 

x-x 

bar 

(x- x 

bar)^2 

1 5 4.50 0.500 0.250 

2 5 4.50 0.500 0.250 

3 4 4.50 (0.500) 0.250 

4 4 4.50 (0.500) 0.250 

5 5 4.50 0.500 0.250 

6 4 4.50 (0.500) 0.250 

Sum 4.500   1.500 
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        Source: Source: Appendix T t-Test Financial Viability Based 

on Electricity Inflation Rate 

 

 On User: 

 The number of perception rating (n) is six (6); the number 

of perception rating minus one (1) is five (5); the mean of 

perception rating (x bar) is 4.50 calculated by obtaining the mean 

(average) of the perception rating (x). The calculated standard 

deviation (S) is obtained by dividing the sum of squared difference 

of perception rating and the rating mean calculated at 1.500 from 

the number of perception rating minus one (1) calculated at five 

(5). The standard deviation is calculated at 0.300. 

 The formula for statistical test value,   

  

     

  

 On Vendor: 

  Number of perception rating n  12.000  

  Number of perception rating - 1 n-1  11.000  

  Mean of the perception rating x bar  4.583  

  Standard Deviation  S1  0.515 

 On User: 

  Number of data on perception rating n  6.000  

  Number of data on perception rating ï 1 n-1  5.000  

  Mean of data on perception rating x bar  4.500  
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  Standard deviation of data on perception rating

 S2  0.300 

  The calculated test value, t  is 0.433 

 From Appendix L, t Distribution Critical Value Table at 

Degrees of Freedom (df) of sixteen (16), and level of significance 

alpha at 0.05, the t Critical Value is derived at 2.120.  

 The statistical t-Test Value of 0.433 is less than t Critical 

Value of 2.120, following the Decision Rule that if the t-Test 

Value is less than (<) the t Critical Value, then the result fails to 

reject the Null Hypothesis.  

1.19.4.4. On Investment Cost 

 Calculating a t-Test requires three key data values: (1) the 

difference between the mean values from each data set (called the 

mean difference), (2) the standard deviation of each group, and (3) 

the number of data values of each group.  

 Initially, obtain the data from the Vendor and the User 

respondents' perception rating on financial viability based on 

Investment Cost. 

 The Vendor Perception Rating Based on Investment Cost 

is shown in Table 63. 

 Table 60. Vendor Perception Rating Based on Investment Cost 

2.4 Investment 

Cost 

Solar 

NRG 

Upgrade 

Energy 

Sasonbi 

Solar 

Sunfish 

Solar 

Weighted 

Mean 

1. Investment 

cost is well 

within the 
development 

phase of the 

company. 

5 5 5 5 5.00 

2. It has been 

used to provide 

greater 
modifications. 

4 5 5 5 4.75 

3. Solar PV has 
been used for 

development of 

4 5 4 4 4.25 


























































































































































































































































