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ARTICLE 1

TheEdi t ords Perspective

Title: Concept Note of International Seminar 2022
wi t h t h e Didastee Risk Findncing
Awareness towards Disaster and Climi
Change Resiliencg

Author s Tabassam Raza

Co-Authors:  Shaker Mamood MayoNisar Ahmed, Aamir
Shabbir, Muhammad Javed Akhtar, Anas Aslam,
Asim Rafique, Zohaib Asghar, Muzammel
Hassan, Rabiah Syed, Amber Khursheed, Syeda
Abroo Zainab Raza, Amber Fiaz

INTERNATIONAL SEMINAR

06 March 2022 | 1:30 - 4:30 PM

Venue: Department of City and Regional Planning
University of Engineering, Lahore, Pakistan

.

Taking off the 3rd International Research Colloquium of

our Partner School wi t h t he
Resiliency towards Risk Reduction in Changing Climate:
Promoting Financial, Il ndustri e

frequency and intensityf @isasters, both natural and marade,
are on the rise. Their impact on our own wming, livelihood,
and economy, including industries, is ewgereasing. Essentially,
the increasing impact of disasters on the numbecemmunities
affected and on emomic 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 ripkone areas due to
population pressure, environmental degradation, arulaitined
development intervgions(Hallegatte 2020)

Moreover, Climate Chang&C) 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 theLC risks might lie, wirch could trigger steep
losses. Thus, there is a serious need to strengthen our chances of
surviving disaster§CAP, 2019)

To deal with Disaster Risk Reduction (DRR), the United
Nations (UN) and member countries showed their concern by
formulating the Hygo Framework for Action (HFA) in 2005
which set goals to reduce disaster losses by 2015. The HFA states
that, AAt times of disasters, i mp
reduced if authorities, individuals and communities in hazard
prone areas are wegdrepared and ready to act and are equipped
with the knowledge and capacities for effective disaster
management 0. I n addition, 2015 wa
and Climate Change Adaptation (CCA) in the international level.
Following the end of the HFAthe Sendai Framework was
developed with seven targets through four priorities for action by
the year 2030 focusing on DRRJINISDR, UNDP, 2012
Further, in December 2015, a conference between 195 countries
was held in Paris, France which set goals for @anChange
came to be known as AThe Paris /
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 ActiglAEG-SDGs 2016)

At the regional level, the Association of Southeast Asian
Nations (ASEAN) has also issued joint declarations and
statements on working effectiyehgainst 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.

2 Busines Research JournalVolume XXV



It is to be noted that natural disasters are incngasi
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 victimto the economic and fiscal shocks caused by major
disasters such as Earthquake, Floods, etc. Indeed, risk financing
in termsof investmentvas considered to be one of the many forms
of risk actions that most of the countries, large companies and
business ’tities must take in consideration as it does not just only
protect damages, but also gives them an opportunity to initiate
involvement among locdlased and smadicale entrepreneurs in
the local community to be part of their value chain by allowing
themto 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
ard in protecting poor and vulnerable communities from the
financial and economic impacts of disasters. The Sovereign
di saster risk financing coul d
deliver more timely and effective disaster response. NDMA is also
consideing 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

Pakistands financi al prepal
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
maragement 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 plilanthropy plays a major role in Pakistan in times of
di sasters and has often compl
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Institutions are learning from those experiences and working to
improve their capacities.

Thus, the main objective of this International Seamiis
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 organizaodsits
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 aédadem
and business community to adopt sustainable Inclusive Financial
Mechanism by integrating the poor at the core of risk
management.

Specifically the above sagkminar aims to:

Seek fundamental awareness regarding Disaster Risk
Financing as an importanag of Disaster Risk Management Plan
and make it a policy priority.

Have knowledge about eground realities and challenges
faced by the institutional agencies and organizations regarding
disaster risk financing.

Provide knowledge on how to drive capitiwards
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 sertbe of
financial strategies and when to apply which strategy at what
stage.
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ARTICLE 2
Dissertation

Title: Operational and Financial Viability of
Solar Photovoltaic (PV) Systemof Cold
Storage Industry in Greater Manila Area:
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Solution
Author: Federico A. Figueroa, Jr.
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School Year: AY 20192020

Adviser: Prof. Dr. Tabassam Raza

1.1.Introduction

Organizations engaged in business desire efficienityein
cost of operations tanaximize profitability. One source of
expense that needed to be controlled is energy cost which the cold
storage business dhe Greater Manté Area is disadvantaged.
This is due to pwer providers continuously incréag energy
coss, especially the cold storage facility which uses much
electricity (Yoshimoto, 2019) Thereis a need therefore,to
remedy the constraint hysing an alternative energy sourte
solar PV system as a key to sustainable energy solution. It is
important to assess the operational and financial viability of the
contraptionas it will save cost.

Ensuring affordable, apendablgand 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 laereased
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 worldodés 1popu
billion people in 2050, and 11 billion in 21QDESA, 2017)

The worlds current energy source relies almost entirely
on the use of nerenewable energy sources such as oil, gas, coal
and uranium. However, fossil fisalhich are limitedare polluting
the environmentAccording toSolar Impulse Foundatiotthere
would be 40to 60 years of proven reserves of conventional oil.
Natural gas could be exploited for another 70 years. For coal, there
would be around two centuriesf reserves(Solar Impulse
Foundation, 2020)

There would benenergy crisis from the foreseeable end
of the cycle of oil, gas and coal, which, in addition, have been
producing a considerable increase in greenhouse gasésng
in global warming that drives climate change and harming the
environment and biodiversity. In recent years, many scientists
have raised their voiseto warn about climate change, caused
notably by the burning of oil and coal in order to producegne
(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 capacand
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 meet
todaydos demand of energy with
future generations to meet their own negRiskesh, 202Q)

Across the world, commonly applied renewable energy
solutions are solar, wind, hydrothermahdthetraditional biofuel
or biomass that are not in danger of being expired or depleted and
can be used over and over agdesides, they il¥ not cause any
harm to the environment arate available widely free of cost
(Ritchie, H. and Roser, M. (281

The Philippines following the course of transforming
progress toward sustainable developmedtdassed several laws
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among them ardRepublic Act (RA) Number 11285 known as an
Act Institutionalizing Energy Efficiency and Conservation,
Enhancing the Hicient 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 fromlanila Electric
Company Meralco)grid increased significantly for the past three
(3) years that consequently incredisabstantial cost in the overall
operation of the cold storage system with an annual spend of 50
million pesos as noted by KFC, eventually reducingoittom

line. Thus, the researcher proposes to investigate the Opetatio
and Financial Viability of glar PV System of Cold Storage
Industry in Greater Manila Area towards an alternative sustainable
energy solution that will eventually increase fhefitability of

the companies in the cold storage industry and strengthen their
competitive advantage.

To acheve the above objectives, this research aded
find out:

1. The perception of the solar PV Vendor andelt)
respondents on the operational viability of soRV system
referenced to production output, efficiency, product warranty,
performance warrantgnd degradation rate.

2. Thesignificant differencehat existsin the perception
of the solar PV Vendor andddr respondents on the operational
viability of solar PV system based on the abovementioned
variables.

3. The perception of the solar PVekdor and User
respondents on the financial viability of sol&V system
referenced to financial savings usiNgt Present ¥lue (NPV),
annual electricity consumption, electricity inflation rate,
investment cost, anepair and replacements.
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4. Thesignificantdifferencethat exists in the perception
of the solar PV Vendor and dgr 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 imivestment using B Period and ROI of
the cold storage industry respondents on the imgheation of the
solar PV system.

6. The significant relationshipthat exists between the
financial savings usingNPV of the cold storage industry
respondents and thmerceived operational viability of theolar
PV.

7. The significant relationshipthat exists between the
financial savings usingNPV of the cold storage industry
respondents and the perceived financial viability of thierSPV.

8. Thealternative sustaable energy solutiothatmaybe
advanced.

In this study, the researcher ligihe financial savings to
the use ofNPV and the attractiveness of investment using PB
Period, and ROI, determining for the cold storage industry in
Greater Manila Area the rent and projected electricity
consumption, inflation rate (IR), and the corresponding energy
cost both for the Mralcogrid and the grid tié solar PV system,
the commercial cordct options in the market fooksr PV system,
product and performance wartes, production estimat and
degradation rate of th@lar PV system, the schedule and cost of
replacement for the inverter, the annualmtenance cost of solar
PV system, the Discount @ (DR) in the cash inflow and
outflow, the selectedvendor andUser respondentsf solar PV
system in the Philippine Market, and the key reference indicators
that will be usd to assess the operational vidyilof solar PV
system.

The evaluation of the feasibility of this reseansias
significantly derived from theutput of financial and operational
viability study. A summary of researéh financial savingsvas
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tabulated using th&lPV and the attractiveness of investment
using PB Period and ROI while the operational viability of the
systemwasassessed by deterrmg the perception of the select
Vendor andJser respondents using reference key indicators of a
successful projeécrelated to support theokr PV system
requirements. The key reference indicatorsduige assess the
operational viabilieswerethe industy experience of th&endor
andUser respondents in thelar PV, the production output of the
solar PV, the efficieny and degradation rate of thelar PV, and

the product ad performance warranty of thelar 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 systemevelopmen{Wikipedia, 2020)

On the business environment, the researcher noted the
upcoming threat from the depletion of Malampaya Natural Gas
Reserves by 2020 to 2028hang, 2019)and thdmplementation
of Train Law that might significantlaffectelectricity 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 tbapan and Singapo(©plas,
2019) Also, the researcher recognizes the opportunity to adopt
technological advances in solar PV syst¢hat served as the key
component of this research and source for further reducing
electricity cost.

The output of foregoing viability study ahe financial
and operational aspeat solar PV system of cold storage industry
in the Greater Manila Area is an integral basis of the research
conclusion and recommendation that will beduse standrd for
all cold storages serving fast food businesses in the Philippines.

1.3. Statement of he Problem

Cold storageridustry consumption from &talco grid
increased significantly for the past three (3kags that
consequently increasesibstantial cost in ghoverall operations
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of the cold storage system with an annual spend of 50 million
pesos as noted by KFC, eventually reducingiitditability.

The research aims to determine the operational and
financial viability of solar PV system towards alternative
sustainable energy soluti@imcluding the performance ablar
PV. More particularly, iseekgo arswerthe following questions:

1. What is the perception of the solar PV Vendor and
User respondents on the operational viability of solar
PV system referencedto production output,
efficiency, product warranty, performance warranty,
and degradation rate?

2. What significant differencethat exists in the
perception of the solar PV Vendor andsdd
respondents on the operational viability of solar PV
system based ahe 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, investmdn cost, and repair and
replacements?

4. What significant differencethat exists in the
perception of the solar PV Vendor andsed
respondents on the financial viability of solav
system based on the abovementioned variables?

5. What are the financial savings using NPV and the
attractiveness of investment using P&iod and ROI
of the cold storage industry respondents on the
implementation of theddar PV system?

6. What significant relationshighat exists between the
financial savings usinthe NPV of the cold storage
industry respondents and the percdiv@erational
viability of the ®lar PV?

7. What significant relationshithat exists between the
financial savings usinthe NPV of the cold storage
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industry respondents and the peveel financial
viability of the ®lar 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 Viydeem
Theory which was cited in an article in thé&ournal of
Management Studi¢blovember 1988) entitledXh Appreciation
of Stafford Beer'sVi ab |l e 8ewpointe an dmanagerial
practice (Jackson, 1988)

The Viable Systeis Theory concerns cybernetic
processes in relation to the development (evolution) of dynamical
systemsViable Systemare considered to be living systems in the
sense thasystemsare complex and adaptive, can leand are
capable of maintaining an amomous existence, at least within
the confines of their constraints. These attributes involve the
maintenance of internal stability througiaptation to changing
environments. One can distinguish between two strahdsich
theory: formal systems and pdipally nonformal systers.
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 neiormal 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)
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Note Adapted from "Viable System Mode[Wikipedia, 2020)

In Brain of the Firm (p.163), Beer describes a triple
vector to characterize activity mSystem 1. The components are:
Actuality : "What we are managing to do now, with existing
resouces, under existing constraifitsCapability : "This is what
we could be doing (still right nopwith existing resources, under
existing constrimts, 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 knowo be feasible.Beer adds"It
would help a lot to fix these definitions clearly in the mifid.
System 4's job is essentially to realize potential. He then defines
Productivity as the ratio of actuality and capabilityatency as
the ratio of capabilityand potentialityPerformance 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 ifsxdings, 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 powe 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) requiréo achieve the
strategic objed¥e into a viable performance or output. The VSM
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emphasizea wellorganized program asbasis to study, record,

and analyze aspects of the transformation (change) process while
facilitating the identification of what actions to take to achieve the
desirel output of concluding the viability in the financial and
operational aspect of the study smtar 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 whigh 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 induses are commercial businesses,
companies sedb reduce electricity consumption that will reduce
costs to be able to gain better margins for profits. However,
business plasborder on economic environment which is aligning
with the legalgovernmental thrust that mandates companies and
individuals as wel 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 a#h) from the more severe natural disasters as
climate changes with the overuse of fossil fuels, the critical
depletion of the gas reservas Malampaya, the impact of the
TRAIN law, and the technological advancestie ®lar PV
system.

The business obg#ive 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 progressg 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 attrieeness 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
electricityc o s t and adds t dohe Cdmaeptubli r r
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 fingadoviability 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 cagloflo
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
warrantiesof solar PV.
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®* Pezarsonr
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*

Amn Altermative Sustainabls Enersy Solution

Figure 2. Conceptual Model

From the s t u dtlyrdugh the ifimadcialnagds
operational data presentédthe researcher would be able to
present critical information to enhance the logical decision
making of he cold storage industtyser respondent®\lso, the
researcherenvisagesthat both financial and the operational
viability components will provide the expected findings thudar
PV system will generate the necessary energy to run the cold
storage systeraffectively and efficietly and become standard
model to be adopted by the cold storage industry forfabd
service companies.
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1.6.Hypothesis of the Study

In conducting this study, the following null hypothesgere

stated:

1.

There is no statistical significant differenteat exists
betweenthe perception of the solar PV Vendor anset
respondents on the operational viability of soRYW
system based on production output.

There is no statistical significant differentieat exists
between the percépn of the solar PV Vendor andser
respondents on the operational viability of soRW
system based on efficiency.

There is no statistical significant differenteat exists
betweenthe perception of the solar PVexdor andJser
respondents on the operational viability of solar PV
system based on product warranty.

There is no statistical significant differenteat exists
betweerthe perception of the solar PV Vendor anset
respondents on the operational viability sblar PV
sygem based on performance warranty.

There is no statistical significant differenteat exists
betweenthe perception of the solar PV Vendor anset
respondents on the operational viability of solar PV
system based on degradation rate.

There is no statistal significant differencehat exists
betweenthe perception of the solar PV Vendor anset
respondents on thféancial viability of solar PV system
based on financial savings usiNngV.

There is no statistical significant differendeat exists
betweenrthe perception of the solar PV Vendor anset
respondents on théancial viability of solar PV system
based on annual electricity consumption.

Thereis no statistical significantlifference that exists
betweenthe perception of the solar PV Vendor adgser
respondents on thfenancial viability of solar PV system
based onheelectricity inflation rate.

There is no statisticalignificant difference that exists
betweenhe perception of the solar PV Vendor anset
respondents on thifenancial viability of solar PV system
based on investment cost.
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10.

11.

12

13.

14.

Thereis no statistical significantlifference that exists
betweenthe perception of the solar PV Vendor anset)
respondents on tHf@ancial viability of solar PV system
based on repairs and replacements.

There is no statistically significant relationshipatexists
between the financial savings using NPV on Power
Purchase Agreement (PPA) of the cold storage industry
respondents and their pereed operational viability on
solar PV.

. There is no statisticallgignificant relationshiphatexists

between the financial savings using NPV ©Outright
Purchase @QP) of the cold storage industry respondents
and the permived operational viability onogar PV.

There is no statistically significant relationshiyatexists
between the financial savings using NPV on Power
Purchase Agreement (PPA) of the cold storage industry
respondents and therpeived financial viability ondar

PV.

There is no statistically significant relationshiyatexists
between the financialasings using NPV orOutright
Purchase @P) of the cold storage industry respondents
and the peceived financial viability onaar PV.

1.7.0Objective of the Study

In conducting the study on the Operatiband Financial

Viability of solar PV System of Cold Stage Industry in Greater
Manila Area: An Alternative Sustainable Energy Solution, the
researcher aims to achieve the following objectives:

1. Tofind out the perception of the solar PV Vendor and
User respondents on the operational viability of solar
PV systen referenced to production output,
efficiency, product warranty, performance warranty,
and degradation rate.

2. To find out what significant differenddatexists in

the perception of thesolar PV Vendor and &ér
respondents on the operational viability ofas PV
system based on the abovementioned variables.

3. Tofind out the perception diie solar PV Vendor and

User respondents on the financial viability of solar
PV system referenced to financial savings using

18
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NPV, annual electricity consumption, electncit
inflation rate, investment cost, and repair and
replacements.

4. To find out what significant differenadatexistsin
the perception of the solar PV Vendor andet
respondents on the financial viability of solar PV
system based on the abovementionedades?

5. To find out the financial savings using NPV and the
attractiveness of investment using P&iodandROI
of the cold storage industry respondents on the
implementation of theolar PV system.

6. To find out what significant relationshighat exists
between the financial savings usifgPV of the cold
storage industry respondents and the perceived
operational viallity of the olar PV.

7. To find out what significant relationshighat exists
between the financial savings using NPV of the cold
storage industry respondents and the perceived
financial viability of thesolar 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 cbsg
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 greehouse gases pollutants. Greenhouse gases in balance
trap the excessive heat from
climate habitable to society. The use of PV system can have a
positive, indirect effect on the environment when solar energy
replaces or raates 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 ldwt to the
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war mi ng of the earthdés surface.
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 researchwill contribute to the progress and
realization of the government thrust on the promotion and
encouragement of the development and utilization of efficient
renewableznergy technologies and systémensure optimal use
and sustainability opursuamdoRAoOuUNt ry
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 willprovide the community where cold
storage operates a clean air by eliminating greenhouse gas
emissiols and or avoid the use of its diesel generator to
supplement energy coming from the grid. The increasing urban
sprawlin Bulacan, Cavite, and Rizal, and the transfer of factories
and plants away from Metro Manila to adjacent areas aisib
lead to increask environmental pdlition 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
occurrencein the near future.

1.8.4.To the Industry

This research will provide the model for coldrstge
industry serving fast food bugsiases and enable them to adopt
solar PV system ang¢ome to a decision to choosela 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 thessessment of the viability odlar
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 cpany to reduce
electricity consumption from Eralcogrid and lessen the use of a
more expensive electricity rate thus reducing electricity cost,
enhancehe company's image on corporate social responsibility
(CSR) by negating the effect of disproportioneaebon footprint
from fossil oil useby 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 Reseahers

This dissertation will benefit and help future researchers
conduct further studies about or related to the subject matter with
more valuable information, findingand analysis. The findings of
the studywill be used by the academicians in discussihg
subject matter particularly the application of financial and
operational output of the study. In addition, this papér serve
as a foundation for future research studies c@nsid the rapid
advancement ofadar PV technology. Particularly,ighpaperwill
beusel by other researchers as secondary.ddsd, thefindings
of the studywill be usal asareference to conduct parallel studies.

1.9.Scope and Delimitations of the Study

The studyis limited to the aspect of operational and
financial viability of the ®lar 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 researctks limited furtherto the @mmercial contract
options applied and available in the market fmar PV,
investment cost, productiomnd ®lar PV output estimates,
degradation ratef solar PV, and schedule and cost of replacement
of the inverter.
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The researclocuseson the Cold Sbrage Industry in
Greater Manila Area with select Vendor andgdd respondents
which expeiences wer@rovided with analysis for greater clarity
on the issue of Operational and Financial Viabititghe ®lar PV
system.

The limitationincludeshistoricalexperience of the solar
Vendbr and User respondents on thaas 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 oheé study ardimited to the select
Vendos and Wes of the solar PV system in the industry in
Greater Manila Area These are the top evido and User
respondents listed by Cold Chain Association of the Philippines
(CCAP, 2020)

In this research, the PearsoandTeststatisticst applies
the calculation using the éndor respondents' perceptioon
operational viability,the calculated NPV on d®ver Purchase
Agreement (PPA)rad Outright Purchase (ORgreement.

1.10. ResearchMethodology

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 essenltliafocuses on gathering and processing of data
so findings can be deduced abasis of conclusion and further
recommendation.

On financial viability, datawere gahered on the
perception of the solar PV Vendor anddd respondents on the
financial viablity of solar PV system referenced tbe financial
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savings usingNPV, annual electricity consumption, electricity
inflation rate, investment cost, and repair and replacements and
then assess the significant diface in the perception of the solar
PV Verdor and Wer 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 industye
obtained from the Ber respondents and consisf the financial
numbers before andftar the implementation of theokwr PV
system. The financial numbers consist of the historical records and
estimates of electricity consumption, electricity spends, and
power rates of th&Jser respondents in the cold storage industry.

The electricity consumption, spends and power rates
considerthe existing power supply fully connected toekélco
grid in comparison witlthe ®lar PV system. The commercial
contract option usedy the User respondentsvas noted in
gathering the financialata.Contract prices for the option ubim
the projectwere obtained from thdJser 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 paymémand end of term payment for the investment,
the power rate and the maintenance costs and schedules for eact
of the options.

On the operational viability,usvey questionnaires were
usedto gather data tdind out the perception of the solar PV
Vendor andJser respondents on the operational viability of solar
PV system referenced to production output, efficiency, product
warranty, performance warranty, and degradation rate. Then,
these datavereprocesedto find out the significant difference in
the perception of the solar PV Vendor andskr respondents on
the operational viability of solar PV system based on the
abovementioned variablessubsequently, the aforementioned
data and informatiorwere usal to find out the significant
relationship between thenfncial analysis of the cold storage
industry respondents and the perceived operationalityadifi the
solar PVand to find out the significant relationship between the
financial analysis of the cold storage industry respondents and the
perceived finacial viability of the slar 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 tme
operational andinancial viability of the ®lar PV Systenfor the
cold storage industry in Greater Manila Ase an alternative
energy slution and thespecific 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 prolflearmgus,
2020) The questions are fundameritefacilitating andgathering
of dataneededfor the analysis of the study. Furthermore, the
researchwas conducted under existing condit®with Survey
Questionnaires (SR) under the prevailing market sdoatvith
seleced Vendorand Userespondents representing an industry.

1.12.Research Locale

The research locale of this study is Gezdvanila Area
where the Vendor andddr respondents of the cold storage system
reside. Greater Manila Area is the contiguoubanization
surrounding Metro Manila. This builip zone includes Metro
Manila and the neighboring provinces of Bulacan to the north,
Cavite and Laguna to the south, and Rizal to the(@d&ipedia,
2020) Metro Manilg officially the National Capital Region
(NCR), is the seat of government and one of three defined
metropolitan areas in the Philippines. It is composedisteen
(16) cities: the city of Manila, Quezon City, Caloocan, Las Pifias,
Makati, Malabon, Mandalwng, Marikina, Muntinlupa, Navotas,
Parafiaque, Pasay, Pasig, San Juan, Taguig, and Valenzuela, as
well as the municipality of Pater@@/ikipedia, 2020)

1.13.Respondents of the Study

The respondents of the studyere four (4) sar PV
Vendors and two (3)Ysers of slar PV system of the cold storage
system in Greater Manila Are@he selected ¥ndor respondents
were Solar NRG, Upgrade Energy, Sasonbi Solar, and Sunfish
Solar, and the selected cold storddgerrespondents usingkr
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PV systemwere Koldstor Centre Philippines and Arctic Cold
Refrigeration.

The selecte&Wendorsand Users determine the number of
respondents interviewed and surveyed separately from each other.
The Vendor and Wer respondent&ere represented by éhtop
executives of the company includingetChief 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
sessionsonly one interviewee pé&fendor and otJser engage
the researcher in a question and answer exchamge.Vendor
and the Wer respondents are in the top list &AP. 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,-Bal, Makati

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

N PR

PHIBIPPIN

Figure 7. SasonbBolar, Stock Exchange Center, Ortigas Center,
Pasig

Note: Adapted from "Head Office'(Sasonbi Solar, 2019)
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Figure 8. Sunfish Solar, Burgundy Tower, Ortigas Center, Pasig

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

2019)

Purposive sampling or judgmental samplithgvrakas,
2008) wasusel to select éndorand Wser respondentfrom the
population of elar PV Vendorsand Uses of solar PV of cold
storageindustry in Greater Manila Area. The selectg@éndor
and Wser respondentsere recognized fullsize companies with
expertise in their own field of operation and arethe top list of
Cold Chain Association ahe Philippine{CCAP, 2020) CCAP
represents mainly cold storage operators and allied partners whose
main clients are large fast food businesses of the country. The
Vendor andUser respondents selected are indicative of the
reliable cross section of the populatiohsolar PV Vendorsand
cold storage&Jsers in Greater Manila Area.

1.14.Research Instrument

The research instruments thatre used to collect data and
information in the conduct of this studyere surveys. Self-
constucted survey questionnairegreused for determining the
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respondent & theopeeatiooad gndinarcial viability
of solar PV.

In  conducting surveys, selfconstructed survey
guestionnaires (SQyeredevelomdand distributed earlier to the
selectedVendor and Wer respondents. During an individual
interview with the Vendor and Wer respondents, follow up
guestions and or probegereraised to clarify their responses.

The researcher empleg 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
guestionnaireTable 4 shows the Fivieoint Likert Scale.

Tablel. Five-Point LikertScale

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 AlphaResearch
Gate, 2012)

1.15.Data Gathering Procedure

The important information contagdin Survey Questionnaires (S@gre
distributed to the seleetl Vendor and Eer respondents for reference and
guidance TheSQthat werecompleted by each of the selectéehdor and WQer
respondentsvere collected bthe researcheduring meetings and interviews,
thenclarified, collated, and tabulate@he resultsverepresented, interpreted,
explained, and analyzed using tables, tartl graphs ashe bases dindings
conclusionand recommendation.

Tables 9, Table 13, Table 14 and Table 18 show the
survey guestionnairam 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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Table2. Survey Questionnaire on Production Output

Strongly
Disagree

@)

11 Strongly
Production Agree
QOutput (5)

Agree | Moderately | Disagree
4 Agree (3) | (2)

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

Table3. Survey Questionnaire on Production Efficiency

Strongly
Disagree

@)

Strongly
Agree
®)

1.2
Efficiency

Agree | Moderately | Disagree
4 Agree 3) | (2)

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
®)

Agree
(4)

Moderately
Agree (3)

Disagree

@

Strongly
Disagree

@)

sellers and
users.

3. Less
manpower
effort is
needed to
make
storage and
distribution
efficient.

Source: Appendix C Survey Questionnaire

Table4. Survey Questionnaire on Product Warranty

1.3  Product
Warranty

Strongly
Agree
(5)

Agree
“4)

Moderately
Agree (3)

Disagree

@

Strongly
Disagree

@)

1. No
malfunction in
the solar PV
system is
experienced ag
guaranteed by
the vendors.

2. Effective
production of
electricity
from the solar
PV is seen as
commitment
by the vendors

3. No instance
of work

stoppage dug
Solar PV

System.

Source: Appendix C Survey Questionnaire

Busines Reserich Journal Volume XXV

31




Tableb.

Survey Questionnaire on Performance Warranty

1.4
Performance
Warranty

Strongly
Agree
)

Agree
(4)

Moderately
Agree (3)

Disagree

@

Strongly
Disagree

(€9)

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 ang
achieved as g
quality of Solar
PV.

Source: Appendix C Survey Questionnaire

Table6. Survey Questionnaire on Degradation Rate

é.ggradation ig?eng Y Agree | Moderately | Disagree S};%rg]]%ge
Rate 5) @ | Agee® | Q)

1. The solar PV,

will not

perform less
than what is
expected.

2. Downcast
state  should

not be
experierced.
3. It will
perform to a
greater
respectable
state of
function.

Source: Appendix C Survey Questionnaire

Table7. Survey Questionnaire on Financial Savings using NPV

32
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2.1 Financial
Savings using
Net Present
Value (NPV)

Strongly
Agree
©)

Agree
(4)

Moderately
Agree (3)

Disagree

@

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

Table8. Survey Questionnaire on Annual Electricity Consumption

2.2 Annual
Electricity
Consumption

Strongly
Agree
(©)]

Agree
(4)

Moderately
Agree (3)

Disagree

@

Strongly
Disagree

1)

1. Electricity
consumption
has been
assessed to b
lower in
overall cost.

2. Millions are
generated  ag
savings using
solar PV.

3. Savings
have been
utilized for
other worthy
investment in
the
organization.

Source: Appendix C Surveyuestionnaire
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Table9.

Survey Questionnaire on Electricity Inflation Rate

2.3 Electricity
Inflation Rate

Strongly
Agree
©)

Agree
(4)

Moderately
Agree (3)

Disagree

@

Strongly
Disagree

€))

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

Tablel0. Survey Questionnaire on Investment Cost

2.4
Investment
Cost

Strongly
Agree
5)

Agree
4

Moderately
Agree (3)

Disagree

@

Strongly
Disagree

€))

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 fo
development
of new
capabilities.

Source: Appendix C Survey Questionnaire
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Tablell. SurveyQuestionnaire on Repair and Replacements

gnsd Repairs ig:)enézly Agree | Moderately | Disagree g?;%g?g’e
Replacements | (5) ) Agree (3) | (2) )

1. While

replacement

parts are

always

available, they
are seldom
used.

2. Very minor
repairs
occurred;
almost  noneg
throughout the|
years.

3. Almost no
repair and the
need for
replacement
parts has bee
normal.

1.16.Validity and Reliability of Research Instrument

To ensure that the questions in the sunweyevalid and
reliable agheyrelate to theoperationaland fnancial viability of
solar PV system, that is, each question measures consistently what
it intends to measure, the researchedusgability statistics, the
Cronbach Alpha(Laerd Statistics , 208 Cr onbacho:
results should give a number from 0 to 1. If alpha is equals to O,
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 itemshia scale approaches infinity.
The gener al rule is that a Cr
good, .80 and above is better, and .90 and above i§Siesstics
Solution, 2020)

Cronbachdés al pha i shescaafigrut e
each scale item with the total score for each observation and then
comparing that to the variance for all individual item scores:

Busines Reserich Journal Volume XXV 35



L,k Zf—la.;i
a = (7)1 )

2
Oz

where k refers to the number of scale items

03' refers to the variance associated with item i

o2 refers to the variance associated with the observed total scores
Alternatively, Cronbach alpha can also be defined as,
kExe
v+ (k-1)c

a =

where k refers to the number of scale items
¢ refers to the average of all covariances between items
v refers to the average variance of each item

On Cronbach Alpha Calculation Part 1 Vendor Peroepti
on Operational Viability of Solar PV Systethe number of scale
items is five (5) consisting ofl.1 Production Output, 1.2
Efficiency, 1.3 Product Warranty, 1.4 Performance Warranty, and
1.5 Degradation Rate

The aim of variance of item scorés 0.16, and the sm
of variance of total responses scoge8.52.

Cronbach Alpha is calculated at8@. 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 vaiance of item scores)/(sum of variance of total
responses scores)

Table5 shows Cronbach Alph@alculation Part 1 Vendor
Perceptn of Operational Viability of 8lar PV System.
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Table12. Cronbach Alpha Calculation Part 1 Vend®erception of
Operational Viability of Solar Photovoltaic (PV) System

Upgra | Sason ' .
de bi Sunfis Total Varian

Energy | Solar h Solar ce

Parameter | Solar
S NRG

1.1
Production | 4.67 4.67 4.67 4.67 18.67 | -
Output

1.2

Efficiency
1.3 Product
Warranty
1.4

Performanc| 4.33 4.67 4.67 5.00 18.67 | 0.06
e Warranty
15

Degradatio | 4.33 4.67 4.67 5.00 18.67 | 0.06
n Rate
Total 22.67 | 23.67 23.33 | 24.67 | 94.33 | 0.16

4.67 5.00 4.67 5.00 19.33 | 0.03

4.67 4.67 4.67 5.00 19.00 | 0.02

weighted | s 53 | 473 | 467 |493 |472
Mean

Verbal _ Strongl Strong| Strongl | Strongl | Strongl
Interpretati | y Agree | Y y y

on Agree YAg Agree | Agree | Agree

Source Adapted from Appendix Al.

On Cronbach Alpha Calculation Part 1 User Perception o
Operational Viability of Solar P\&ystem,the number of scale
items is five (5) consisting ofL..1 Production Output, 1.2
Efficiency, 1.3 Product Warranty, 1.4 Performance Warranty, and
1.5 Degradation Rate

The aim of variance of item scorés 0.75, and thewsn
of variance of total responsessesis 3.36.

Cronbach Alpha is calculated at9@. with a verbal
interpretation as "Excellent".

The formula in computing the Cronbach Alpha

Number of scale items/(number of scale items
1) x (I-sum of variance of item scores)/(sum of
varianceof total responses scores)
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Tablel13. 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 ig?engly Agree | Agree

Source: Adapted from Appendix A2

On Cronbach Alpha Calculation Part 2 Vendor Perception
of Financial Viability of Solar PV Systenthe number of scale
items is five (5) consisting &.1 Financial Savings usingPV,

2.2 Annual Electricity Consumptign2.3 Electricity Inflation
Rate 2.4 Investment Cosand2.5 Repairs and Replacements

The sim of variance of item scorés 0.23, and thewsn
of variance of total responses scoge8.72.

Cronbach Alpha is calculated aB6.with a verbal
interpretation a "Good".

The formula in computing the Cronbach Alpha

Number of scale items/(number of scale items
1) x (1-sum of variance of itemscores)/(sum of variance of total
responses scores)

Tablel4. Cronbach Alpha Part ¥endor Perception of Financial Viability of
Solar PV System

Sola Uparad

r Pg Sasonb | Sunfis Varianc
Parameters e ; Total

NR i Solar | h Solar e

G Energy
2.1
Financial | 35 | 4 50 467 |500 |1850 |0.06
Savings
using  Net
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Sola

Upgrad Sasonb | Sunfis Varianc
Parameters e . Total
NR i Solar | h Solar e
Energy

Present
Value

2.2 Annual
Electricity
Consumptio
n

2.3
Electricity
Inflation
Rate

2.4
Investment | 4.33 | 5.00 4.50 4.67 18.50 0.06
Cost

4.33 | 4.50 4.40 5.00 18.23 | 0.07

4.33 | 4.67 4.67 4.67 18.33 | 0.02

2.5 Repairs
and

4.33 | 4.67 4.67 4.67 18.33 | 0.02
Replacemen
ts

21.6
Total 7 23.33 2290 | 24.00 | 91.90 | 0.23
weighted | 433 | 467 | 458 |4.80 | 4.60
Mean
Verbal | Agre | strongl Strongl | Strongl | Strongl
Interpretatio y y y

e y Agree

n Agree | Agree | 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) consisting2df
Financial Savings wusing B/, 2.2 Annual Electricity
Consumption2.3 Electricity Inflation Rate2.4 Investment Cost
and2.5 Repairs and Replacements

The aim of variance of item scorés 0.94, and thewn
of variance of total responses scoige4.00.

Cronbach Alpha is calculated at98. with a verbal
interpretation as "Excellent".

The formula in canputing the Cronbach Alpha is:
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Number of scale items/(number of scale items
1) x (1-sum of variance of itenscores)/(sum of variance of total
responses scores)

Table 8 shows Cronbach AlpRart 2 User Percépn of
Financial Viability of ®lar PV System

Tablel5. Cronbach Alpha Part 2 User Perception of Financial Viability of
Solar PV System

Parameters Koldstor | Arctic | Total | Variance
2.1 Financial Savings using N 4.33 4.00 833 | 003
Present Value
2.2 Ar_mual Electricity 4.67 4.00 867 | 011
Consumption
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 Replacementg 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

. Strongly
Verbal Interpretation 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 technigue® usel in
this study.

Weighted mearnwasusal to find out the perception of the
solar PV Vendor and &&r respondents on the operational viability
of solar PV system referencéd production output, efficiency,
product warranty, performance warranty, and degradalibis
weighted meamwas also usedtb find out the perception of the
solar PV Vendor and &kr respondents on the financial viability
of solarPV systemreferenced to the financial savings using the
NPV, annual electricity consumption, electricity inflation rate,
investmentost, and repair and replacements.

Likewise, weighted mean was used to calculate the
inflation rate in the next twentfjve (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 computad 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 aasimil
approach to arithmetic meanshdy 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 Anagative data x1
x2,x 3, é. X n -negdativhhweighisrwy2,w3 , é. wn c a
derived from the formula given below.

= _ Wiy + Wokg + ..... TWnpTny
wy t+we+..... Wy
Where:

T is the repeating value
w is the number of occurrences of & weight
T is the weighted mean

In the estimate of the annual electricity consumption, time
series analysivasadopted 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 ithe yintercept(Edwards, 2020)

. _ EnNE - E0Ey)

nEx?) - Cx)?
p - NEX) - Ex)Ey)
n(Zx?) - (Zx)?

Test statisticsf was usedo find out the significant
difference in he perception of the solar PV Vendor andet
respondents on the operational viability of solar Bystem
referenced to production output, efficiency, product warranty,
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performance warranty, and degradatrate In addition, to find
out the significant difference ime¢ perception of the solar PV
Vendor and Wer respondents on the financial viabilifysolar PV
system referenced to the financial savings usind\iP¥, annual
electricity consumption, electricity inflation rate, investment cost,
and repair and replacements.

Test statistics, is a statistical test that is used to compare
the means of twayroups. 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 anothefBevans, 2020)

Pearsom wasused to find out the significant relationship
between thefinancial analysis of the cold storage industry
respondents and the percalveperational viability of thedar
PV. Also,Pearsom wasto determine the significant relationship
between the financiabnalysis of the cold storage industry
respondents and the pengedl financial viability of theaar PV.

P e ar s i3 thédegree of association between two (2)
variables. It measures the linear relationship between two interval
or ratio level variables.

Pearson's squared is the coefficient of determination.

1.18.Financial Feasibility

The electricity cost savings of the two (23er respondents of
cold storages representing the cold storage industry in Greater
Manila Areawere calculated using the thregear historical cost
before the implementatiasf solar PV system in comparison with
the cost after the implementation tife ®lar PV system. In
particular, the power rag€in cost per kWhyerecalculated from
average (arithmetic mean) of the thyasar hstorical electricity
cost before the implementatiof solar PV andverecompared to
the power cost (in cost per kWh) after the implementadicsolar
PV system.
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The financial savings of the cold sige industry User
respondentsrothe implementation ahe ®lar PV systenwere
calculated using th8IPV. The industry standard lifespan of the
solarPV system is about 25 to 30 yeéBerg, 2018)

On NPV

NPV is computed by determining the current valuealbf
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 dise capital
budgeting and investment planning to analyze the profitability of
a projected investment or project.

The following formula is used to calculate NPV:

N - R
NP1 ; T
where:
R; = Net cash inflow-outflows during a single period ¢
i = Discount rate or return that could be earned in
alternative investments

t = Number of timer periods

A positive NPV indicates that the projected earnings
generated by a project or investméntpresent pesaexceeds the
anticipated costs, also ipresent 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 tidPV Rule, which dictates that only
investments with positive NPV vads should be considered
(Kenton, W, 2020)

On PB

PB period was calculated by determininghe cost of
investment divided by the annual cash flow. PB is the amount of
time to recover the cost of investment. The cash flow céereit
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 flowsare n
adjusted to include the time value of morfggnton, W, 202Q)

The shorter the PB, the more desirable the investment.

Figure 13 illustrates the formula for calculating the PB
period:

e N ™

1. When cash inflow of all year is equal,

v inflow: ren:
use the following formula: When cash inflows are uneven

. J . /

/ \ / ‘When cash inflows of each year is\

different, use the formula below,

Payback (PB) Period = E + B/C
Where:

Payback (PB) Period = Initial E = Year immediately preceding to

Investment / Annual Cash Inflow year of recovery
B = Amount left to be recovered

C = Cash inflow during the year of
final recovery

Note: Before using these values, find

\ / {he commulative cash inflows /

Figure 9. PB Period Formula

Note: Adapted from "Payback Period Formula(Verma,
2019)

On ROI

Formula for calculatinghe ROI,

__ Net Return on Investment ., 07
ROI = Cost of Investment % 100%
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ROI is calculated by subtracting the initial value of the
investment fran 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, itmeans 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 returngBeattie A. , 20).

1.19.Presentation, Analysis, and Interpretation of Data

This chapter presentise 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 pesentation of the results follows tbederas presented in
the statement of the problem and the objective of the study.

1.19.1.0n the perception of thesolar PV Vendor and User
respondents on the operational viability of solar PV
system referenced toproduction output, efficiency,
product warranty, performance warranty, and
degradation rate:

To answer this inquiry, Likert Scaleasused to collect
the datdfromtheSPV Vendor and User r e
of the operational viability of solar PV system referenced to
production output, efficiency, product warranty, performance
warranty, and degradation rate by requestingréspondents to
use the fivepoint Likert scale to specify their level of agrearhe
to a statement (1) Stronglyighgree; (2) Disagree; (3) Neither
agree nor disagree; (4) Agree; (5) Strongly agree.

ThePerception of the Two Groups of Respondents on the
Operational Viability of Solar PV System Referenced to
Production Outpuis shown inTable 19.
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Table16. Perception of the Two Groups of RespondentherDperational
Viability of SolarPV System Referenced to Production Output

Production Output SPV User SPV Vendor
P WM Vi WM | Vi

1. Solar PV system Stronal

generateselectricity at its| 4.50 Agree 5.00 A reegy

rated capacity. 9

2. Solar PV system outpy Stronal

will not be significantly| 4.50 Agree 5.00 gy
Agree

reduced.

3. A company has bette

conﬁdg_nce in its regula 4.00 Agree 4.00

electricity supply when Agree

solar PV system is iplace.

Average Weighted Mean | 4.33 Agree 4.67 Strongly
Agree

Standard Deviation 0.28868 | 0.57735

Source:Appendix Dland D2/endor and User Survey Results

Part 1 and 2

The results shown on the table yield an average weighted
mean of 4. 33
and "Strongly Agreebo
and Vendor respondents on theerational 1ability of solarPV
sygem referenced to Production Output.

and 4.

67

with a verb
respectively

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 signifitdy
reduced”, and " A company hastter 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 outputill not be significantly reduced".

SPV Vendor respondents affirta "Strongly Agree" on
the two (2) statementsSblar PV system generates electricity at
its rated capacity" and "Solar PV system output will not be
significantly reduced".The highest WM of5.0 with VI of
"Strongly Agree" are noted on the two (2) statemeStHar PV
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system generates electricity at its rated capacity” and "Solar PV
system output will not be significantly reduted

ThePerception of the Two Groups of Respondents on the
Operdional Viability of Solar PV System Referenced to
Efficiencyis shown inTable20.

Tablel7. Perception of the Two Groups of Respondents on the Operational
Viability of Solar PV System Referenced to Efficiency

Efficienc SPV User SPV Vendor
y WM [ Vi WM | VI
1. Consistent good
performaqce of_ solar P\. 450 Agree 500 Strongly
system with no increase i Agree
cost when power fluctuates
2. Electricity cost from
solar PV is less based ¢ Strongly Strongly
5.00 5.00
the overall assessment K Agree Agree

the Sellers and Users.
3. Less manpower effort i
needed to make storage a| 4.00 Agree 4.50 Agree
distribution efficient.

Strongly

Average Weighted Mean | 4.50 Agree 4.83 Agree

Standard Deviation 0.50000 0.28868
Source:Appendix D1 and D2/endor 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 v
and "Strongly Agreeod respectiyv
andVendor respondents on the operatioriability of solar PV
systemreferenced to Efficiency.

SPV User respondents asdert'Strongly Agree" on one
(1) statementElectricity cost from solar PV is less based on the
overall assgsment by the Sellers abders and affirmto "Agree”
on the two (2) statement&Consistent good performance of solar
PV system with no increase in cost when power flucttiated
"Less manpower effort is needed to make storage and distribution
efficient". The highest WM of 50 with VI of "Strongly Agree"

Busines Reserich Journal Volume XXV 47



is noted on one (13 t a t eHteetmcity cast from solar PV is
less based on the overall assaent by the Sellers and Users".

SPV Vendor respondents affirta "Strongly Agree" on
the two (2) statement€onsistent good pmrmance 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 lipe Sellers and &ers".The highest WM of 5.0 with
VI of "Strongly Agree" are noted on the two (2atEments
"Consistent good performance of solar PV system with no
increase in cost when power fluctuates” and "Electricity cost from
solar PV is less based tre overall assessment by the Sellers and

Users".

ThePerception of the Two Groups of Respondemtshe
Operational Viability of Solar PV System Referenced to Product
Warrantyis shown inTable21.

Table18. Perception of the Two Groups of Respondents on the Ggeal
Viability of Solar PV System Referenced to Product \Afatyr

SPV User SPV Vendor

Product Warranty WM Vi WM Vi
1. No malfunction in the sola Strongly
PV system is experienced { 4.50 Agree 5.00 Agree
guaranteed by the Vendors.
2. Effective production of
electr|0|tyfromthe_ solar PV ig 450 Agree 5.00 Strongly
seen as a commitmehy the Agree
Vendors.
3. No instance of work
stoppage due Solar P} 4.50 Agree 4.25 Agree
System.
Average Weighted Mean 4.50 Agree 4.75 itrongly

gree
Standard Deviation 0.0000 0.43301

Source:Appendix D1 and D2/endor andJser Survey Results

Part 1 and 2

The results shown on the table yield an average weighted
75 with a verhb

mean of 4.50

and 4.

and "Strongly

Agreeo

respectively
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and \Vendor respondents on the ogigwnal vability of solar PV
system referenced to Product Warranty.

SPV User respondents asdert'/Agree” on the three (3)
statementsNo malfunction in the solar PV system igexienced
as guaranteed by the exdors, "Effective production of
electricty from the solar PVis seen as a commitment by the
Vendor s o0, instamak of"worlNgioppage duela PV
System". The highest weighted meziv.50 with VI of "Agree"
are noted on all three (3) statements.

SPV Vendor respondents affirm to "Stronglgr&e" on
the two (2) statementNb malfunction in the solar PV system is
experienced as guaranteed by theendors" and "Effective
production of electricity from the solar PV seen as a
commitment by the ¥ndors".The highest WM of 5.0 with VI of
"Strondy Agree" are noted on the two (2) statemeniéo”
malfunction in the solar PV system ispexienced as guaranteed
by the \endors " and "Effective production of electricity from the
solar PVis seen as a commitment by thendors".

ThePerception of thevio Groups of Respondents on the
Operational Viability of Solar PV System Referenced to
Performance Warranig shown in Tabl2.

Table19. Perception of the Two Groups of RespondentherOperational
Viability of SolarPV System ReferenceaPerformancéVarranty

Performance Warranty SPV User SPV Vendor
WM VI WM VI

1. The guarantee yield @
electric power should bq 4.50 Agree 4.75 Strongly

.. Agree
sufficient.
2. It renders good overal Strongly
performance as 4.00 Agree 5.00 Agree
warrantycommitment.
3. Extended performanc
in production output of
electricity is expected an{ 4.50 Agree 4.25 Agree
achieved as a quality g
solar PV.
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Performance Warrant SPV User SPV Vendor
Y WM Vi WM | Vi
Average Weighted Mean 4.33 Agree 4.67 Strongly
Agree
Standard Deviation 0.28868 | 0.38188

Source: Appendix D1 and DZendor 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 verb
and "Strongly AgrpereeptionsefSRpVedlser i vel y
and Vendor respondents on the operational viabilityotdrsPV
system referenced to Performance Warranty.

SPV User respondents asgert'/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 expectd and achieved as a quality aflar PV".
The highest weighted mear 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 qualiylaf
PVo.

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 statemdifit renders good
overall performane as a warranty commitment”.

The Perception ahe Two Groups of Respondents on the
Operational Viability of Solar PV System Referenced to
Degradation Rate is shown Tal28.

50 Busines Research JournalVolume XXV



Table20. Perception of the Two Groups of Respondenthe Operational
Viability of SolarPV System Referenced to Degradation Rate

SPV User SPV Vendor
WM Vi WM VI

Degradation Rate

1. The solar PV will not

perform less than what il 4.50 Agree 5.00 Strongly
Agree

expected.

2. Downpast state should ng 450 Agree 475 Strongly

beexperienced. Agree

3. It will perform to a greatel

respectable state of function. 4.50 Agree 4.25 Agree

Strongly

Average Weighted Mean 4.50 Agree 4.67
verag '9 9 Agree

Standard Deviation 0.00000 0.38188
Source:Appendix D1 and D2/endor 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 v
and "Strongly Agreeodo respectiyv
and Vendor respondents the operational viability ofotar PV
system referenced to Degradation Rate.

SPV User respondents assert to "Agreethanthree (3)
statements"The lar PV will not perform less than what is
expectedo, fDowncast statdét s h
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 Vendorrespondents affirnto "Strongly Agree" on
the two (2) statement§The ®lar PV will not perform less than
what i s expected"” and iDown
e X per i e nassertdtdAgreed ondne (1) statement "It will
perform to a greater respectable state of functioftie highest
WM of 5.0 with VI of "Strongly Agree" is noted dhe statement
fiTthe olar PV will not perform less than what is expected".

TheContingency Table on Perception of the Two Groups
of Respondents on the Operational Viability of Solar PV System
is shown inTable24.
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Table21. Contingency Table on Perception of the T@rmups 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
Efficienc 450 | Agree 483 | Stongly
’ . ¢ ' Agree
Product Warranty 450 | Agree 4.75 Strongly
Agree
Performance Warranty 4.33 | Agree 4.67 Strongly
Agree
Degradation Rate 450 | Agree 4.67 Strongly
Agree

Source: Appendix D1 and D2/endor and User Survey Results
Part 1 and 2

The results on the parametearsed in the Perception of
the Two Groups of Respondents on the Operational Viability of
Solar PV system shown on the table w@reforesummarized as
SPV Userrespondents asserts 'tagree" on five (5) parameters
"Production Output”, "Efficiency”, "Prodic Warranty",
"Performance Warranty", and "Degradation Raffie highest
WM is 4.50 notedon the three (3)parametes " Ef f i ci ency
AProduct Warranty" and Vdddogr adat.
respondents affirm tdStrongly 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) paramétéroduct Warranty".

1.19.2.0n what significant difference exists inthe perception
of the lar 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 research inquiryt-gestwasused. At-test
is an inferential statistic used to determine if there is a significant
difference between the means of two groups-tést looks at the
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t-statistic, the-distribution values, and the degrees of freedom to
determine the statisticalgsiificance(Kenton & Westfall, 2020)

1.19.2.1.0n Production Output

Calculating a-test requires three key data valuds the
difference between the mean values from each data set (called the
mean difference)2) the standard deation of each group, an@)
the number of data values of each group.

Initially, the data were obtained from thendorand the
Userrespondentgerception rating on operational viability based
on Production Output.

The Vendor Perception Ratinggased on Production
Outputis presented in Table 25.

Table22. Vendor Perception Rating Based on Production Output

1.1 Production | Solar Upgrade | Sasonbi| Sunfish | Weighted

Output NRG Energy | Solar Solar Mean
1. Solar PV
systemgenerates 5 5 5 5 5.00

electricity at its
rated capacity.

2. Solar PV
system  output
will  not be|5 5 5 5 5.00
significantly
reduced.

3. Acompany has
better confidence
in its regular
electricity supply| 4 4 4 4 4.00
when solar PV
system is in

place.

Weighted Mean | 4.67 4.67 4.67 4.67 4.67
Standard 0.57735| 0.57735 | 0.57735| 0.57735| 0.57735
Deviation

Source: Appendix @ Survey Part 1 and 2 Results

The User Perception Rating Based on Production Output
presented imable26.
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Table23. User Perception Rating Based on Production Output

1.1 Production Output Koldstor | Arctic Weighted
Mean

1. Sp!ar PV system .generat 5 4 450

electricity at its rated capacity.

2_. S(_)_Iar PV system output will not h 5 4 450

significantlyreduced.

3. A company has better confidence

its regular electricity supply whe| 4 4 4.00

solar PV system is in place.

Weighted Mean 4.67 4.00 4.33

Standard Deviation 0.57735 | 0.00000| 0.28868

Source: Appendi2 Survey Part 1 and 2 Results

Determine thenumber of perception rating (nYhe
number of perception rating minus one ¢(hEmean of perception
rating (x bar), and the standard deviation (S) using TaB@le
Vendor Difference on Perception Rating Based on Production
Output and Mean ®ue and Table28 User Difference on
Perception Rating Based on Production Output and Mean Value.

The Vendor Difference on Perception Rating Based on
Production Output and Mean Valigpresented iffable27.

Table24. Vendor Dfference on Perception Rating 8zd on Production
Output andMean Value

Number of Mean  (x
Observed Rating (x) b X-X bar (x- x bar)*2
ar)
Data
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 Rating (x) ,t\)/laﬁ?n (x X-X bar (x- X bar)*2
Data

12 4.00 4.67 (0.67) 0.44

Sum 56.00 2.67

Source: Appendix Mt-Test Operational Viability Based on
Production Output

The number of pergion 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). e Tdalculated
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)
calculaed at eleven (11).He standard deviation islcalated at
0.492.

The UserDifference on Perception Rating Based on
Production Output and Mean Valisepresented iffable28.

Table25. User Difference on Perception Ratingsga on Production Output
andMean Value

Number of Observed Data (Rx?tmg EA ;r;:m x )t()a)t(r E)xa;r)’\z
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 4.33 133

Source: Appendix Mt-Test Operational Viability Based on
Production Output

The number of erception rating (n) is six (6henumber
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 peeption 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 standrd deviation is calculated at 0.27.

The formula for statistical test valige

2

—1
X — X

J{S; . SZ]
1, -

On Vendor:

I =

Number of perception rating nl
12.000

Number of perception ratingl n-1 11.000

Mean of the perception rating X bar
4.667

Standard Deation S1
0.492
On User:

Number of data on perception rating
n2 6.00

Number of data on perception rating
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 cdculated test value, tis 1.862

From Appendix Lt Distribution Critical Value Table at
Degrees of Feedom (df) of sixteen (16), and level of significance
alpha at 0.05, theCritical Value is derived at 2.120.

The statisticat-Test Value of 1.862 is lesant Critical
Value of 2.120, following the Decision Rule that if thdest
Value is less than (<) theCritical Value, then the resuiils to
reject the Null Hypothesis.

1.19.2.2.0n Efficiency

Calculating &-Test requires three key data valudd the
difference between the mean values from each data set (called the
mean difference)2) the standard deviation of each group, é)d
the number of data values of each group.

Initially, data were obtained from the Vendor and teerU
respondentgderceptio rating on operational viability based on
Efficiency.

The Vendor Perception Ratingased on Efficiencyis
shown in Table 29.

Table26. Vendor Perception Rating Based on Efficiency

Solar Upgrade | Sasonbi| Sunfish | Weighted

1.2 Efficiency NRG Energy | Solar Solar Mean
1. Consistent

good

performance of

solar PV system 5 5 5 5 5.00

with no increase
in cost when
power fluctuates.
2. Electricity cost
from solar PV is
less based on th
overall

assessment by th
sellers and users;

5 5 5 5 5.00
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Solar Upgrade | Sasonbi| Sunfish | Weighted

1.2 Efficiency NRG Energy | Solar Solar Mean

3. Less
manpower effort
is needed to mak(

storage and 4 5 4 5 4.50
distribution

efficient.

Weighted Mean | 4.67 5.00 4.67 5.00 4.83
Standard

0.57735| 0.00000 | 0.57735| 0.00000| 0.28868

Deviation

Source: Appendix I Survey Part 1 and 2 Results

The User Perception Rating Based on Efficiency is
presented in Tablg0.

Table27. User Perception Rating Based on Efficiency

Weighted

1.2 Efficiency Koldstor | Arctic Mean

1. Consistent good performance
solar PV system with no @nease in| 5 4 4.50
cost when power fluctuates.

2. Electricity cost from solar PV is les
based on the overall assessment by| 5 5 5.00
sellers and users.

3. Less manpower effort is needed

make storage and distributig 4 4 4.00
efficient.

WeightedMean 4.67 4.33 4.50
Standard Deviation 0.57735 | 0.57735| 0.50000

Source: Appendix R Survey Part 1 and 2 Results

Determine thenumber of perception rating (nYhe
number of perception rating minus one ¢(hEmean of perception
rating (x bar), and the standard deviation (S) using Talkle
Vendor Difference on Perception Rating Based on Efficiency and
Mean Value and Tabl82 User Difference on Perception Rating
Based on Efficiencand Mean Value.

The Vendor Difference on Perception Rating Based on
Efficiency and Mean Valuis presented in Table 31.
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Table28. Vendor Difference on Perception Rating Based on Efficiency and

Mean Value
Number of Mean  (x
Observed Rating (x) bar) x-X bar (x- x bar)2
Data
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 Nt-Test Operational Viability Based on

Efficiency

The number of perception rating (n) is twelve (1tRe
number of perception rating minus one (1) is eleven (hé&)nean
of perception rating (x bar) is 4.833 calculated by obtaining the
mean (average) of the perception rating (x).
standard deviation (S) is obtained by dividing the sum of squared
difference of perception rating and the rating medoutaied at
1.667 from the number of perception rating minuse di)

The calculated

calculated at eleven (11)h& standard deviation is calculated at
0.389.

The User Difference on Perception Rating Based on Efficiency
and Mean Valués presented iffable32.

Table29. User Difference on Perception Rating Based on Efficiency and Mean

Value
Number of Observed Data (Ff(r;ltmg kl\)A;?n (x )k;z;(r 8;),\2 X
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

Busines Reserich Journal Volume XXV

59



5 5 4.50 0.500 | 0.250
6 4 4.50 (0.500) | 0.250
Sum 4.500 1.500

Source: Appendix Nt-Test Operational Viability Based on
Efficiency

The number of erception rating (n) is six (6)henumber
of perception rating minus one (1) is five (5), theean 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 caledaat 1.50 from
the number of perception rating minoise (1) calculated at five
(5). The standard deviation is calculated at 0.30.

The formula for statistical test valige

X ~%
f = - -
S0 g}
., mn:
On Vendor,
Number of perception rating n
12.000
Number ofperception rating 1 n-1
11.000

Mean of the perception ratingx bar  4.833
Standard Deviation S1 0.389

On User:

Number of data on perception rating n
6.000
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Number ofdata on perception ratinrgl n-1
5.000

Meanof data on perception rating  x bar
4.500

Standard deviation of data on perception rating
S2 0.300

The calculated test value, tis 2.005

From Appendix Lt Distribution Critical Value Table at
Degrees of Feedom (df) of sixteen (16), and level ofrsficance
alpha at 0.05, theCritical Value is derived at 2.120.

The statisticat-Test Value of 2.005 is less thagritical
Value of 2.120, following the Decision Rule that if thdest
Value is less than (<) theCritical Value, then the resulails to
reject the Null Hypothesis.

1.19.2.3.0n Product Warranty

Calculating &-Test requires three key data valudd the
difference between the mean values from each data set (called the
mean difference)2) the standard deviation of each group, é)d
thenumber of data values of each group.

Initially, obtain he data from the Vendor and thesey
respondents theperception rating on operational viability based
on Product Warranty.

The Vendor Perception Rating Based on Product
Warrantyis shown inTable 33.

Table30. Vendor Perception Rating Based on Product Warranty

1.3 Product | Solar Upgrade | Sasonbi| Sunfish | Weighted
Warranty NRG Energy | Solar Solar Mean
1. No
malfunction  in
the solar PV
system is| 5 5 5 5 5.00
experienced  ag
guaranteed bthe
vendors.

Busines Reserich Journal Volume XXV 61



2. Effective
production of
electricity from
the solar PV is| 5 5 5 5 5.00
seen as €
commitment by
the vendors.

3. No instance of
work  stoppage

due solar PV 4 4 4 5 4.25
System.

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 D Survey Part 1 and 2 Results

The User Perception Rating Based on Product Warranty
is presented iffable34.

Table31. User Perception Rating Based on ProdWarranty

Weighted

1.3 Product Warranty Koldstor | Arctic
Mean

1. No malfunction in the solar P
system is experienced as guaranteeq 5 4 4.50
the vendors.

2. Effective production of electricity
from the solar PV is seen as |5 4 4.50
commitment by the vendors.

3. No instance of work stoppage d

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 R Survey Part 1 and 2 Results

Determine thenumber of perception rating (nYhe
number of perception rating minus one {hEmean of perception
rating (x bar), and the standard deviation (S) using T&ble
Vendor Difference on Perception Rating Based on Product
Warranty and Mean Value and Tal@® User Difference on
Perception Ratip Based on Product Warranty and Mean Value.

The Vendor Difference on Perception Rating Based on
Product Warranty and Mean Value is presented ifable35.
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Table32. Vendor Difference on Perception RatiBgsed on Product Warranty
an Mean Value

Number

of

Observed Rating (x) 't\)/l ean  (x X-X bar (x- x bar)”2
ar)

Data

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 Ot-Test Operational Viability Based on
Product Warranty

The number of pergaion rating (n) istwelve (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 diviglithe sum of squared
difference of perception rating and the rating mean calculated at
2.250 from the number of perception rating minus dhg
calculated at eleven (11)h& standard deviation is calculated at
0.452.

The User Difference on PerceptioRating Based on
Product Warranty and Mean Valigpresented iffable36.

Table33. User Difference on Perception RajilBased on Product
Warranty and Mean Value

Number of | Rating Mean (X | X-x (x- X
Observed Data (x) bar) bar ban)"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 Q-Test Operational Viability Based
on Product Warranty

Thenumber of grception rating (n) is six (6)henumber
of perception rating minus one (1) is five (5), the mean of
perception rating (x bai¥ 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 minose (1) calculated at five
(5). The standard deviation is calculated at 0.30.

The formula forstatistical test value,

On Vendor,

Number of perception rating
n 12.000

Number of perception ratingl 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 perceptioating

n 6.000
Number ofdata on perception ratindl n-1
5.000
Meanof data on perception rating X bar
4.500

Standard deviatin of data on perception ratin®
0.300

The calculated test value, tis 1.397

From Appendix Lt Distribution Critical Value Table at
Degrees of Feedom (df) of sixteen (16), and level of significance
alpha at 0.05, theCritical Value is derived at 2.120.

The statisticat-Test Value of 1.397 is less thagritical
Value of 2.120, following the Decision Rutlat if thet-Test
Value is less than (<) theCritical Value, then the resuiails to
reject the Null Hypothesis.

1.19.2.40n Performance Warranty

Calculating @-Testrequires three key data values: itig
difference between the mean values from each datéalled the
mean difference)2) the standard deviation of each group, é)d
the number of data values of each group.

Initially, obtain the data from the Vendor and thset)
respondents thererception rating on operational viability based
on Perbrmance Warranty.

The Vendor Perception Rating Based on Performance
Warrantyis presented iffable37.

Table34. Vendor Perception Rating Based on Performance Warranty

1.4 Performance | Solar Upgrade | Sasonbi| Sunfish | Weighted
Warranty NRG Energy | Solar Solar Mean
1.. The guarant.e( 4 5 5 5 475
yield of electric
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1.4 Performance | Solar Upgrade | Sasonbi| Sunfish | Weighted
Warranty NRG Energy | Solar Solar Mean
power should be

sufficient.

2. It renders gooc

overall

performance as ¢ 5 5 5 5 5.00
warranty

commitment.

3. Extended

performance in

production

output of

electricity is| 4 4 4 5 4.25
expected ano

achieved as ¢

quality of solar

PV.

Weighted Mean | 4.33 4.67 4.67 5.00 4.67
Standard 0.57735| 0.57735 | 0.57735| 0.00000| 0.38188
Deviation

Source: Appendix D Survey Part 1 and 2 Results

The User Perception Rating Based Brrformance Warrantig
presented imable38.

Table35. User Perception Rating Based on Performance Warranty

1.4 Performance Warranty Koldstor | Arctic ?\//Y:;gnhted
1.The guarantgg yield of electric pow 5 4 450
should be sufficient.

2. It renders good o_verall performan 4 4 4.00

as a warranty commitment.

3. Extended performance in producti

output of electricity is expected ar 5 4 4.50
achieved as a quality of solar PV.

Weighted Mean 4.67 4.00 4.33
Standard Deviation 0.57735 | 0.00000| 0.28868

Source: Appendix 2 Survey Part 1 and 2 Results

Determine thenumber of perception rating (nYhe
number of perception rating minus one ¢(hEmean of perception
rating (x bar), and the standard deviation (S) using T8Ble
Vendor Difference on Perception Rating Based on Performance
Warranty and Mean Value and Tabd® 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 Warrantynd Mean Valueis presented iffable39.

Table36. Vendor Difference on Perception Rating Based ondPerdince
Warranty and Meawalue

Number

of Observed | Rating (x) l’;/l ean  (x x-X bar (x- X bar)*2
ar)

Data

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 Pt-Test Operational Viability Based on
Performance Warranty

The number of perception ratir{g) is twelve (12)ithe
number of perception rating minus one (1) is eleven (11), the mean
of perceptionrating (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 fromthe number of perception rating minuseoi(l)
calculated at eleven (11)h& standard deviation is calculated at
0.515.

The User Difference on Perception Rating Based on
Performance Warranty and Mean Valsgresented iffable40.

Busines Reserich Journal Volume XXV 67



Table37. User Difference on Perception Rating Based on Performance
Warranty and Mean Value

Number of Observed Data (Ff(?tmg lg/laerz)an (x )l;a)t(r l(J);r)AZ X
1 5 4.50 0.500 | 0.250
2 450 0.500 | 0.250
4 4 4.50 (0.500) | 0.250
5 5 450 0.500 | 0.250
6 4 4.50 (0.500) | 0.250
Sum 4.500 1.500

Source: Appendix Pt-Test Operational Viability Based on
Performance Warranty

The number of grception rating (n) is six (6)henumber
of perception rating minus one (1) is five (5), thean 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 caledadt 1.50 from
the number of perception rating minose (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 percepoin 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 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 Lt Distribution Critical Value Table at
Degrees of Feedom (df) of sixteen (16), and level of significance
alpha at 0.05, theCritical Value is derived at 2.120.

The statisticat-Test Value of 0.433 is less thagritical
Value of 2.120, following the Decision Rule that if thdest
Value is less than (<) theCritical Value, then the resulails to
reject the Null Hypthesis.

1.19.2.5.0n Degradation Rate

Calculating @-Testrequires three key data values: itig
difference between the mean values from each data set (called the
mean difference)2) the standard deviation of each group, é)d
the number of data values edch group.

Initially, obtain the data from the Vendor and theelJ
respondents theperception rating on operational viability based
on Degradation Rate.

The Vendor Perception Rating Based on Degradation
Rateis presented iffable41.
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Table38. 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 i
expected.

5.00

2. Downcast state
should not be
experienced.

4.75

"3. It will
perform to a
greater
respectable statj
of function.

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 D Survey Part 1 and 2 Results

The User Perception Rating Based on Degradation Rate

is presented iable42.

Table39. User Perception Rating Based on Degradation Rate

1.5 Degradation Rate Koldstor | Arctic Weighted
Mean

1. The sol_arPV will not perform less 5 4 4.50

than what is expected.

2. D_owncast state should not 5 4 4.50

experienced.

3. Itwill perform to a greater respectal] 5 4 450

state of function.

Weighted Mean 5.00 4.00 4.50

Standard Deviation 0.00000 | 0.00000| 0.00000

Source: Appendix B Survey Part 1 and 2 Results

Determine the number of perception rating; (e

number of perception rating minus one ¢(hEmean of perception
rating (x bar), and the standard deviation (S) using TédBle
Vendor Differenceon Perception Rating Based on Degradation
Rate and Mean Value and TadkUser Difference on Perception

Rating Based on Degradation Ratel Mean Value.
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Table40. Vendor Difference on Perception Ratingsgd on Degradation Rate
andMean Value

Number of Observed | Rating Mean (x %-x bar (x- X
Data (x) bar) 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 Qt-Test Operational Viability Based on
Degradation Rate

The number of pergaion rating (n) istwelve (12);the
number of perception rating minus one (1) is eleven (11), the mean
of perception ratingx bar)is 4.667calculated by obtaining the
mean (average) of the perception rating (x). The calculated
standard deviation (S) is obtained by diviglithe sum of squared
differenceof perception rating and the rating mean calculated at
2.667 from the number of perception rating minus d¢hg
calculated at eleven (11)h& standrd

deviation is calculated &492.

The User Difference on Perceptionaihg Based on
Degradation Rate and Mean Valseresented able44.

Table41. User Difference on Perception Rating BasedDegradation Rate
and MeanValue

Number of Observed Data (Ff(?tmg E/l:r?n (x X-X bar g;r)/\zx
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 (Ff(?tmg E/Iaer?n (x X-X bar l(a);r)Azx
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 Qt-Test Operational Viability Based on
Degradation Rate

The number of grceptiorrating (n) is six (6)thenumber
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 calculateddstan
deviation (S) is obtainealy dividing the sum of squared difference
of perception rating and the rating mean calculated at 1.50 from
the number of perception rating minose (1) calculated at five
(5). The standard deviation is calculated at 0.30.

The formula for statistical testlueis:

On Vendor,

Number of perception rating n
12.000

Number of perception ratingl n-1 11.000

Mean of the perception rating X bar
4.667
Standard Deviation S1
0.492
OnUser:
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Number of data on perception rating n

6.000

Number of data on perception rating 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 Lt Distribution CriticalValue Table at
Degrees of Feedom (df) of sixteen (16), and level of significance
alpha at 0.05, theCritical Value is derived at 2.120.

The statisticat-Test Value of 0.888 is less thagritical
Value of 2.120, following the Decision Rule thattiife t-Test
Value is less than (<) theCritical Value, then the resuiails to
reject the Null Hypothesis

1.19.3.0n the perception ofthe slar PV Vendor and User
respondents on the financial viability of solar PV system
referenced to the financial savings usg NPV, annual
electricity consumption, electricity inflation rate,
investment cost, and repair and replacements

ThePerception of the Two Groups of Respondents on the
Financial Viability of Solar PV System Referenced t@\Nis
presented in Table 45.

Table 42. Perception of the Two Groups of Respondentthe Financial
Viability of Solar PV System Referenced to NPV

SPV User SPV Vendor
NPV WM VI WM VI
1. There wil be an Strongly

improvement in cash inflows. 4.50 Agree 5.00

2. Better investment plannin
will be achieved.

Agree

4.00 Agree 4.25 Agree
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3. Better profitability will be Strongly
achieved using solar PV. 4.00 Agree 4.75 Agree
Average Weighted Mean 4.17 Agree 4.67 Strongly
Agree
Standard Deviation 0.28868 0.38188

Source:Appendix D1 and D2/endor 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 verb
and "Strongly Agreeo r eSPpUserti vely
and Vendor respondents on the financial viability ofas PV
system referenced to NPV.

SPV User respondents asdert'/Agree” on the three (3)
statements There will be an improvement in cash inflows"
"Better investment planning will be achieve |, and "Bett
profitability will be achieved using solar PV'The highest
weighted mearof 4.50 with VI of "Agree" is noted on one (1)
statement.There will be an improvement in cash inflavs

SPV Vendor respondents affirm to "Strongly Agree" on
the two (2) statementsThere will be an improvement in cash
inflows" and "Better profability will be achieved usingoar
PV." The highest WM of 5.0 with VI of "Strongly Agree" is noted
on one ( 1)There twill bee anammptovenient in cash
inflows."

ThePerception of the Two Groups of Respondents on the
Financial Viability of Solar PV System Referenced to Annual
Electricity Consumptioris presented iffable46.

Table43. Perception of the Two Groups of Respondentthe Finanal
Viability of Solar PV System Referenced to Annual Electricity Consumption

Annual Electricity | SPV User SPV Vendor
Consumption WM VI WM VI

1. Electricity consumption ha|
been assessed to be lower| 4.50 Agree 5.00
overall cost.

Strongly
Agree

74 Busines Research JournalVolume XXV



2. Millions are generated a
savings using solar PV.

3. Savings have been utilizg
for other worthy investment irf 4.00 Agree 4.25 Agree
the organization.

Average Weighted Mean 4.37 Agree 4.67

Strongly

4.50 Agree 4.75 Agree

Strongly
Agree

Standardeviation 0.28868 0.38188

Source:Appendix D1 and D2/endor 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 v
and " St r omgpéctyelyfogthegperceptions of SPV User
and Vendor respondents on the financiability of solar PV
system referenced to Annual Electricity Consumption.

SPV User respondents asdert'/Agree” on the three (3)
statements "Electricity consumption haveen assessed toe
lower in overall cost, "Millions are generated as savingsing
solar PV"; and "Savings have been utilizédr other worthy
investment in the organizatidnThe highest weighted raa of
4,50 with VI of "Agree" arenoted on two (2) staments
"Electricity consumption has been assessed to be lower in overall
cost" and "Millionsare generated as savings usiagsPV."

SPV Vendor respondents affirm to "Strongly Agree" on
the two (2) statements"Electricity consumption has been
assesgto be lower in overall cost”, and "Milliorsse generated
as savings usingofar PV." The highest WM of 5.0 with VI of
"Strongly Agree" i s n &lecwidty o n
consumption has been assessed to be lower in overall cost

ThePerceptio of the Two Groups of Respondents on the
Financial Viability of Solar P\System Referenced to Electricity
Inflation Rateis shown inTable47.
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Table44. Perception of the Two Groups of Respondentthe Financial
Viability of Solar PV System Referenced to Electricity Inflation Rate

L. . SPV User SPV Vendor
Electricity Inflation Rate WM Vi WM Vi
1. Inflation rate on electricity
cost does not have_ muq 4 g Agree 5.00 Strongly
effect because of savings Agree
the solar PV system.
2. Increase in traditional cos Strongly Strongly
of electricity is offset by the 5.00 A 4.75 Agree
solar PV system. gree r
3. Company has lesse
worries over the fluctuatior| 4.50 Agree 4.00 Agree
of electricity cost.
Average Weighted Mean 4.67 Strongly 4.58 Strongly

Agree Agree

Standard Deviation 0.28868 0.54042

Source:Appendix D1 and D2/endor 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

AiStrongly Agreeo

on

t &nd Vepdor cept i

respondents on the financial viability oblar PV system
referenced to Electricity Inflation Rate.

SPV User respondents asgert'Strongly Agree'in one
(1) statementlihcrease in traditional &b of electricity is offset by
the solar PV system" araffirm to "Agree" on two (2) statements
"Inflation rate in electricity cost des not have much effect
because of savings in the solar PV system" and "Company has
lesser worries ovehefluctuation ofelectricity cost' The highest
weighted meamf 5.00 with VI of "Strongly Agree" is noteih
one (1) statement'Increase in traditional cost of electricity is
offset by the solar PV syste

SPV Vendor respondents affirm to "Strongly Agree" on
the two(2) statements'Inflation ratein electricity cost desnot
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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not ed on o n enflgtidnyateon edettreeity easttegs i
not have much effect because of savings in the solar PV system

The perception of tnTwo Groups of Respondents on the
Financial Viaility of Solar PV System Referenced to Investment
Costis presented ifable48.

Table45. Perception of the Two Groups of Respondentthe Financial
Viability of Solar PV System Referenced to Investment Cost

SPV User SPV Vendor

Investment Cost WM VI WM Vi
1. Investment cost is wel Stronal
within the development phasg 4.50 Agree 5.00 A A

gree
of the company.
2. 1t has be_en used to provic 450 Agree 4.75 Strongly
greater modifications. Agree

3. Solar PV has been used f
development of new 4.50 Agree 4.25 Agree
capabilities.

Average Weighted Mean 4.50 Agree 4.67

Strongly
Agree

Standard Deviation 0.00000 0.38188

Source:Appendix D1 and D2/endor and User Survey Results
Part 1 and 2

The results showin the tableyield an average weighted
mean of 4.50 and 4.67 with a v
and "Strongly Agree"respectively on the perceptions of SPV
Userand Vendor respondents on the financial viabilityadsPV
system referenced to InvestmentsCo

SPV User respondents assast "Agree” on three (3)
st at e mesiniest codt is well withithe development phase
of the company" " It has been used to provide greater
modifications”, and " Solar PV has been used for development of
new capabilitis." The highest weighted mean is 4.50 with VI of
"Agreeo are noted on the three
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SPV Vendor respondents affirm to "Strongly Agree" on
the two (2) statements'Investment cost is well withirthe

development phase of the company" and "It haen used to
provide greater modificatiods The highest WM of 5.0 with VI

of "Strongly Agree'is notedin two (2) statementsilnvestment
cost is well withinthedevelopment phase of the company” and "It
has been used to provide greater modificatlons

The perception of the Two Groups of Respondents on the
Financial Viability of Solar PV System Referenced to Repairs and

Replacements presented iifable49.

Table46. Perception of the Two Groups of Respondentthe Financial

Viability of Solar PV System Referenced to Repairs and Replacements

SPV User SPV Vendor
Repair and Replacements WM VI WM Vi
1. While replacement part Stronal
are always available, the 4.50 Agree 5.00 gl

Agree

are seldom used.
2. Very minor repairs Stronal
occurred; almost  non¢ 4.50 Agree 4.75 A reegy
throughout the years. 9
3. Almost no repair and th
need for replacement par] 4.00 Agree 4.00 Agree
has been normal.
Average Weighted Mean | 433 | Agree | 4.58 igroe“g'y
Standardeviation 0.28868 | 0.54042

Source:Appendix D1 and D2/endor and User Survey Results

Part 1 and 2

The results shown on the table yield an average weighted
58 with
and "Strongly Agree'"respectively on the perceptions of SPV

mean of 4. 3

User and Vendor respondents onfihancial viability of ®lar PV
systemreferenced to Repairs and Replacements.

3 an

d 4.

a

SPV User respondents asstt "Agree" on three (3)
statementsiiwhile replacement parts are alygeaavailable, they
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are seldom uséd"Very minor repairs occurred; almost none
throughout the yeatsand "Almost no repair anthe need for
replacement parts has been norin@he highest weighted mean
of 4.50 with VI of iAgree"is notedin two (2)statements"While
replacement parts are always availatiley areseldom used" and
"Very minor repairs occurred; almst none throughout the years."

SPV Vendor respondents affirm to "Strongly Agree" on
the two (2) statementsWhile replacement parts are always
avdlable, they ares el dom wused" and Ve
occurred; almost none throughout the yeartie highest WM of
5.0 with VI of "Strongly Agree" is noted on one (1) statement
fWhile replacement parts are always availabiley areseldom
used"

The Contingency Table on the Perception of the Two
Groups of Respondents on the Financial Viability of Solar PV
Systemis shown inTable50.

Table47. Contingency Table on the Perception of the Two Groups of
Respondents dihe FinancialViability of Solar PV System

Parameters SPV User SPV Vendor
WM VI WM VI
Strongly
Net Present Value 4.17 | Agree 4.67 Agree
Annual Electricity Strongly
Consumption 4.33 Agree 4.67 Agree
Electricity Inflation Rate | 4.67 itrongly 458 Strongly
gree Agree
Strongly
Investment Cost 4.50 Agree 4.67 Agree
. Strongly
Repairs And Replacemen| 4.33 Agree 458 Agree

Source:Appendix D1 and D2/endor 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 summarikedeforeas
SPV User respondents assert "Strongly Agree" on one (1)
parameter "Electrity 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 Raté' Whereas, SPV \Mfalor respondents
assertto "Strongly Agree" on five (5) parameters "Net Present
Val ue" , "Annual Electricity Consu
Rate", "Investment Cost", and "Repairs and Replacenierte
highest WMof 4.67 on the three (3) parametersetNPresent
Value", "Annual Electricity Consumption”, and "Investment
Cost"

1.19.4.0n what significant difference exists in the perception
of the lar PV Vendor and User respondents on the
financial viability of solar PV system referenced to
financial savings usng NPV, annual -electricity
consumption, electricity inflation rate, investment costs,
and repair and replacements

To answer this research inquiryf-dest was used. A
test is an inferential statistic used determine if there is a
significant diffeence between the means of two groups$-tést
looks at the-statistic, the-distribution values, and the degrees of
freedom to determine the statistical significangeenton &
Westfall, 2020)

1.19.4.1.0n Financial Savings using N®/

Calculating @-Testrequires three key data values: tig
difference between the mean values from each data set (called the
mean difference)2) the standard deviation of each group, é)d
the number of data values of each group.

Initially, obtain the data from the Vendor and thset)
respondents theperception rating ofinancialviability based on
theNPV.

The Vendor Perception Rating Based On NRY
presented iMable51.
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Table48. Vendor Perception Rating Based NPV

2.1 Calculated
Financial Solar Upgrade | Sasonbi| Sunfish | Weighted
Savings Based NRG Energy | Solar Solar Mean
On NPV

1. There will be
an improvement 5 5 5 5 5.00
in cash inflows.
2. Better
investment
planning will be
achieved.

3. Better
profitability  will
be achieved using
solar PV.
Weighted Mean | 4.33 4.67 4.67 5.00 4.67

Standard 0.57735| 0.57735 | 0.57735| 0.00000| 0.38188
Deviation

4 4 4 5 4.25

4 5 5 5 4.75

Source: Appendix D Survey Part 1 and 2 Results

The User Perception Rating Based on NBR\presented
in Table52.

Table49. User Perception Rating Based on NPV

2.1 Calculated Financial Savings . Weighted
Based On NPV Koldstor | Arctic Mean

1 There will be an improvement in ca 5 4 450
inflows.

2. Better investmenplanning will be 4 4 4.00
achieved.

3. _Better profitability will be achieveg 4 4 4.00
using solar PV.

Weighted Mean 4.33 4.00 4.17
Standard Deviation 0.57735 | 0.00000| 0.28868

Source: Appendix R Survey Part 1 and 2 Results

Determine the number operception rating(n); the
number of perception rating minus one (hgmean of perception
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rating (x bar), and the standard deviation (S) using TaBle
Vendor Difference on Perception Rating Base®@V and Mean

Value and Tabl&4 User Difference on Reeption Rating Based
onNPV and Mean Value.

The Vendor Difference on Perception Rating Based on
NPV and Mean Valués presented iffable53.

Table50. Vendor Difference on Perceptioratthg Based on NPV and Mean

Value
Number of . Mean (x X- X
Observed Data Rating (x) bar) O] e bar E)ar)’\z
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-Test Financial Viability Based on NPV

On Vendor:

The number of pergaion rating (n) is twelvg€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 tmof squared
difference of perception rating and the rating mean calculated at
2.667 from the number of perception rating minus d¢hg
calculated at eleven (11)h& standard deviation is calculated at
0.492.
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TheUser Difference on Perception Rating Bdon NPV

and Mean Valués presented ifable54.

Table51. User Difference on Perception Rating Based on
NPV and Mean Value

ggg‘;ﬁ; d DataOf Rating (x) Eger‘;‘n (x 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-Test Financial Viability Based on
NPV

On User:

The number of erception rating (n) is six (6)henumber
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 diffare
of perception rating and the rating mean calculated at 1.50 from
the number of perception rating minus one (1) catedlat five

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

The formula for statistical test valig

On Vendor:

12.000

Number & perception rating

Number of perception ratingl 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 ofdata on perception ratingl 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 calkulated test value, t is 0.888

From Appendix Lt Distribution Critical Value Table at
Degrees of Feedom (df) of sixtee(iL6), and level of significance
alpha at 0.05, theCritical Value is derived at 2.120.

The statisticat-Test Value of 0.888 is less thagritical
Value of 2.120, following the Decision Rule that if thdest
Value is less than (<) thteCritical Value, then the resuiails to
reject the Null Hypothesis.

1.19.4.2.0n Annual Electricity C onsumption

Calculating a-Testrequires three key data values: itig
difference between the mean values from each data set (called the
mean difference)2) the standat deviation of each group, a(®)
the number of data values of each group.

Initially, obtain the data from the Vendor and theelJ
respondentsperception rating orinancial viability based on
Annual Electricity Consumption.

The Vendor PerceptionRating Based on Annual
Electricity Consumptiorns presented ifable55.
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Table52. Vendor Perception Rating Based on Annual Electricity Consumption

2.2 Annual
Electricity
Consumption
1.  Electricity
consumption
has been
assessed to b
lower in overall
cost.

2. Millions are
generated a
savings using
solar PV.

3. Savings have
been utilized for
other  worthy
investment  in
the
organization.
Weighted Mean| 4.33 4.67 4.67 5.00 4.67

Standard 0.57735| 0.57735 | 0.57735 | 0.00000 | 0.38188
Deviation

Solar Upgrade | Sasonbi | Sunfish | Weighted
NRG Energy Solar Solar Mean

5 5 5 5 5.00

4 5 5 5 4.75

4 4 4 5 4.25

Source: Appendix D Survey Part 1 and 2 Results

The User Perception Rating Based on Annual Electricity
Consumptioris shown inTable56.

Table53. User Perception Rating Based on Annual Electricity Consumption

2.2 Annual Electricity Consumption | Koldstor | Arctic ?\//Y:;gnhted
1. Electricity consumption has beg
b 5 4 4.50

assessed to be lower in overall cost.
2._M|II|ons are generated as savin 5 4 450
using solar PV.
3. Savings have been utilized for oth

. ) o 4 4 4.00
worthy investment in the organization
Weighted Mean 4.67 4.00 4.33
Standard Deviation 0.57735 | 0.00000| 0.28868

Source: Appendix R Survey Part 1 and 2 Results

Determine the number foperception rating (n)ithe
number of perception rating minus one (hgmean of perception
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rating (x bar), and the standard deviation (S) using Talle
Vendor Difference on Perception Rating Based Annual
Electricity Consumptionand MeanValue and Tables8 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 Valigashown in
Table57.

Table54. Vendor Difference on Perception Rating Based onuahElectricity
Consumption and Mean Value

Number of Observed | Rating Mean (x %-x bar (x- X
Data (x) bar) ban"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 $-Test Financial Viability Based on Annual
Electricity Consumption

On Vendor:

The number of pergaion rating (n) is twelve (12khe
number of perception ray minus one (1) is eleven (11Hhe 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 mealoutated at
2.667 from the number of perception rating minuse da)
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calculated at eleven (11)h& standard deviation is calculated at
0.492.

The User Difference on Perception Rating Based on
Annual Electricity Consumption and Mean Valise shown in
Table 58.

Table55. User Difference on Perception RatiBgsed on Annual Electricity
Consumption and Mean Value

Number of Observed | Rating Mean (X %-x bar (x- X
Data (x) bar) 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 $-Test Financial Viability Based on Annual
Electricity Consumption

On User:

The number of grception rating (n) is sig6); thenumber
of perception rating minus ongfive (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 ofaeal difference
of perception rating and the rating mean calculated at 1.333 from
the number of perception rating minose (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 ofdata on perception ratingl 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, tis 1.862

From Appendix Lt Distribution Critical Value Tableat
Degrees of Feedom (df) of sixteen (16), and level of significance
alpha at 0.05, theCritical Value is derived at 2.120.

The statisticat-Test Value of 1.862 is less thagritical
Value of 2.120, following the Decision Rule that if th@est
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Value is less than (<) thieCritical Value, then the resuiils to
reject the Null Hypothesis.

1.19.4.3.0n Electricity Inflation R ate

Calculating a-Testrequires three key data values: {19
difference between the mean values from each data set (called the
mean difference)2) the standard deviation of each group, é)d
the number of data values of each group.

Initially, obtain the data from the Vendor and thset)
respondentsperception rating orfinancial viability based on
Electricity Inflation Rate

The Vendor Perception Rating Based on Electricity
Inflation Rateis presented ifable59.

Table56. Vendor Perception Rating Based on Electricity Inflation Rate

2.3 Electricity | Solar Upgrade | Sasonbi| Sunfish | Weighted
Inflation Rate NRG Energy | Solar Solar Mean

1. Inflation rate
on electricity cost
does not have
much effect| 5 5 5 5 5.00
because of
savings in the
solar PV system.
2. Increase in
traditional cost of

electricity is| 4 5 5 5 4.75
offset by the solar
PV system.

3. Company has
lesser worries|

over the| 4 4 4 4 4.00
fluctuation of

electricity cost.

Weighted Mean | 4.33 4.67 4.67 4.67 4.58
Standard 0.57735| 0.57735 | 0.57735 | 0.57735| 0.52042
Deviation

Source: Appendix D Survey Part 1 and 2 Results
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TheUser PerceptioRating Based on Electricity Inflation
Rateis presented in Table 60.

Table57. User Perception Rating Based on Electricity Inflation Rate

2.3 Electricity Inflation Rate Koldstor | Arctic Weighted
Mean

1. Inflation rate on electricitgost

does not have much effect becay 5 4 4.50

of savings in the solar PV systen

2. Increase in traditional cost (¢

electricity is offset by the solar PY 5 5 5.00

system.

3. Company has lesser worri

over the fluctuation of electricity 5 4 4.50

cost.

Weighted Mean 5.00 4.33 4.67

Standard Deviation 0.00000 | 0.57735 | 0.28868

Source: Appendix P Survey Part 1 and 2 Results

Determine thenumber of perception rating (nthe
number of perception rating minus one (hEmean of perception
rating (x bar), and the standard deviation (S) using Téafle
Vendor Difference on Perception Rating Based on Electricity
Inflation Rate and Mean Value and TabBUser Difference on
Perception Rating Based on Electricity Inflation Ratel Mean

Value.

The Vendor Difference on Perception Rating Based on
Electricity Inflation Rate and Mean Valug presented imable

61.

Table58. Vendor Difference on Perception Rating Basad=tectricity

Inflation Rateand Mean Value

Number of Observed | Rating Mean (x| b (x- X
Data (x) bar) x-xbar 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 | Rating Mean (x w-x bar (x- X
Data x) bar) 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 2917

Source: Appendix Tt-Test Financial Viability Based on
Electricity Inflation Rate

On Vendor:

The number of pergaion rating (n) is twelve (12khe
number of perception rating minase (1) is eleven (11dhe 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) @btained 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 dhg
calculated at eleven (11)h& standard deviation is calculated at
0.515.

The User Differeace on Perception Rating Based on
Electricity Inflation Rate and Mean Valus presented imable
62.

Table59. User Difference on Perception Rating Bdson Eletricity
Inflation Rate and Mean Value

Rating Mean X-X x- X
Number of Observed Data (x n

x) bar) bar bar)"2
1 5 4.50 | 0.500 | 0.250
2 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: AppendixtiTest FinanciaViability Based
on Electricity Inflation Rate

On User:

The number of grception rating (n) is six (6)henumber
of perception rating minus one (1) is five);(8he mean of
perception rating (x bar) is 4.50 calculated by obtaining the mean
(average) ofthe 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 minoise (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 ratingl n-1 11.000
Mean of the perception rating x bar  4.583
StandardDeviation S1 0.515
On User:
Number of data on perception rating 6.000
Number ofdata on perception ratirigl n-1 5.000

Mean of data on perception rating 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 Lt Distribution Critical Value Table at
Degrees of Feedom (df) of sixteen (16), and level of significance
alpha at 0.05, theCritical Value is derived at 2.120.

The statisticat-Test Value of 0.433 is less thagritical
Value of 2.120, following the Decision Rule that if thdest
Value is less than (<) theCritical Value, then the resuiils to
reject the Null Hypothesis.

1.19.4.40n Investment Cost

Calculatingat-Testrequireghree key data values: (the
difference between the mean values from each data set (called the
mean difference)2) the standard deviation of each group, é)d
the number of data values of each group.

Initially, obtain the data from #hVendor andhe User
respondentsperception rating orfinancial viability based on
Investment Cost.

TheVendor Perception Rating Based on Investment Cost
is shown inTable63.

Table60. Vendor Perception Rating Based on Investment Cost

2.4 Investment | Solar Upgrade | Sasonbi | Sunfish | Weighted
Cost NRG Energy Solar Solar Mean

1. Investment
cost is well
within the

5 5 5 5 5.00
development
phase of the
company.
2. It has been
used to provide 4 5 5 5 4.75

greater
modifications.
3. Solar PV has
been used foi 4 5 4 4 4.25
development of]
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