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ABSTRACT

This study explores innovative financing solutions to expedite the
adoption of solar energy systems among households and businesses in
Davao City, Philippines. The urgency of addressing climate change and
reducing reliance on non-renewable energy sources has amplified the
importance of solar energy as a viable alternative. However, the signifi-
cant initial investment required for solar installations poses a substantial
barrier, especially in developing regions such as the Philippines. Existing
literature, including IRENA (2014) and subsequent studies by the Inter-
national Renewable Energy Agency (2021), underscores both the socio-
economic benefits of solar energy and the financial challenges in South-
east Asian adoption, mainly due to high costs.

A mixed-methods approach was utilized, integrating quantitative and
qualitative research. The quantitative aspect employed a descriptive de-
sign, incorporating surveys and interviews with homeowners, business
owners, financial institutions, and solar energy providers across three
districts in Davao City. The qualitative component involved grounded
theory, focusing on in-depth interviews and group discussions to identify
barriers and shape tailored solutions. This comprehensive data collec-
tion facilitated the development of a locally adapted financing model.

Analysis of findings showed that while there is a strong interest in so-
lar energy, significant obstacles persist, including high upfront costs
(cited by 68% of respondents) and limited awareness of financing alter-
natives (noted by 45%). The proposed start-up model incorporates mi-
crofinancing and flexible payment structures, addressing these chal-
lenges and incorporating community involvement in financing decisions.

In conclusion, the study demonstrates that an adaptable financing
model can drive solar energy adoption in Davao City, fostering sustaina-
ble growth and energy self-sufficiency. This framework could be applied
in similar contexts across Southeast Asia, promoting more comprehen-
sive renewable energy access and supporting the region's transition to
sustainable energy solutions.
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Introduction

The transition to renewable energy sources
has emerged as an essential global strategy in
response to increasing environmental con-
cerns and rising energy demands (Hussain et
al, 2021). Solar energy, recognized as one of
the most accessible and sustainable renewable
energy sources, has been identified as a prom-
ising solution for addressing urban energy re-
quirements. It reduces carbon emissions, pro-
motes energy independence, and potentially
lowers energy costs (Kumar et al., 2020).

In the Philippines, the Renewable Energy
Act of 2008 established an ambitious goal of
achieving 35% of total energy generation from
renewable sources by 2030 (Gielen et al,
2019). Despite these efforts, the widespread
adoption of solar energy remains limited, par-
ticularly among households and small enter-
prises (Espiritu et al,, 2022). Davao City, a sig-
nificant urban hub, exemplifies the untapped
potential for solar energy implementation.
Nevertheless, financial constraints such as the
high initial cost of installation and insufficient
access to flexible financing options impede ex-
tensive adoption (Alkawsi et al,, 2020). Moreo-
ver, the public’s limited awareness of solar en-
ergy's long-term benefits—including reduced
utility expenses and contributions to environ-
mental sustainability—continues to be a signif-
icant barrier.

This research aims to tackle these barriers
by investigating a start-up approach that facili-
tates solar energy adoption among homes and
businesses in Davao City through innovative fi-
nancing solutions. The study examines how
start-ups can play a pivotal role in bridging the
gap between solar energy providers and con-
sumers by introducing accessible financing
models, including pay-as-you-go (PAYG), lease-
to-own schemes, and community-based finan-
cial programs (Shukla et al.,, 2020). These mod-
els could mainly cater to the economic needs of
middle- and lower-income households and
small businesses, driving more extensive solar

energy adoption. This approach is aligned with
current initiatives emphasizing financial inclu-
sivity and sustainable development, addressing
the Philippine energy sector’s urgent need for
accessible and affordable renewable energy so-
lutions to achieve its long-term sustainability
objectives.

Methods
Mixed-Methods Approach

This study employs a mixed-methods re-
search design that integrates qualitative and
quantitative approaches, providing a compre-
hensive view of the factors influencing solar en-
ergy adoption. Following the recommendations
of Mah et al. (2019) and Ignacio and Sagun
(2020), this approach combines quantitative
data (e.g., survey results) with qualitative in-
sights (e.g., interviews with key stakeholders)
to capture a holistic understanding of financing
challenges and opportunities for renewable en-
ergy adoption.

Quantitative data were gathered through
surveys to identify statistical trends in financ-
ing preferences among potential adopters.
Complementing this, a grounded theory ap-
proach was employed for qualitative analysis.
Grounded theory is particularly relevant to this
study, allowing for emerging themes specific to
local financing needs. It provides a deeper un-
derstanding of the unique barriers and prefer-
ences within Davao City’s solar energy market.
Grounded theory’s inductive nature facilitates
capturing and conceptualizing stakeholders ’
motivations and perceptions, which are crucial
for understanding the social and contextual dy-
namics that influence solar financing decisions
in the region.

This integration of methods enables the
study to evaluate statistical trends and stake-
holder insights, resulting in a nuanced under-
standing of renewable energy financing. For in-
stance, Mah et al. (2019) emphasize the effec-
tiveness of combining numerical data with
stakeholder interviews to reveal insights into

IJMABER

4877

Volume 5 | Number 11 | November | 2024



ZG Co, 2024 / A Start-Up Approach to Easy Financing: Solar Energy for Homes and Businesses in Davao City

innovative financing models like pay-as-you-go
(PAYG) and peer-to-peer lending, which are
best understood through statistical analysis
and qualitative stakeholder feedback. By utiliz-
ing surveys and interviews, this study aims to
provide actionable recommendations tailored
to the financing preferences and motivations of
Davao City’s households and businesses.

Quantitative Component

The quantitative component involved dis-
tributing structured surveys, as recommended
by Liu, Wang, and Zhang (2019), who stressed
the importance of gathering empirical data to
quantify the demand and barriers to solar en-
ergy adoption. The surveys targeted homeown-
ers, businesses, and financial institutions, aim-
ing to capture factors such as interest in solar
energy, economic barriers, and financing pref-
erences, similar to the methodology used by
Breuer & Fichter (2018), who demonstrated
the importance of understanding user prefer-
ences in financing models like PAYG.

Qualitative Component

In line with Ignacio and Sagun (2020), who
used interviews to explore the challenges of re-
newable energy financing in the Philippines,
the qualitative component involved conducting
in-depth interviews and focus group discus-
sions with stakeholders like solar energy pro-
viders, financial experts, and government offi-
cials. These interviews provided critical in-
sights into local financing constraints and pol-
icy barriers, often challenging to capture
through surveys alone. The focus group discus-
sions enabled the exploration of emerging
themes such as trust in start-ups and innova-
tive business models (David & Sagun, 2018).

Sampling Procedure

The purposive sampling technique em-
ployed in the study echoed the approach Mah
et al. (2019) used, who selected participants
based on their relevance to the financing mod-
els being studied. In this case, selecting home-
owners, business owners, and financial institu-
tions in Davao City ensured that the study tar-
geted the most relevant respondents who could
provide insight into financing solutions cater-
ing to urban and rural needs.

Data Analysis

Quantitative data (from surveys) and qual-
itative data (from interviews and focus groups)
were analyzed to identify patterns and themes.
This approach followed the framework sug-
gested by Liu, Wang, and Zhang (2019), who
emphasized the importance of integrating nu-
merical data with qualitative insights to form a
comprehensive view of renewable energy fi-
nancing options.

Participants And Samples
Sample Size and Distribution:

To strengthen the credibility of this study, a
structured sample size was established across
key respondent groups to ensure a representa-
tive sample reflecting Davao City's socioeco-
nomic diversity. A purposive sampling ap-
proach was employed to gather insights from
individuals with relevant experience or poten-
tial interest in adopting solar energy solutions.
The respondent selection was based on their
roles, expertise, and capacity to provide mean-
ingful perspectives on the financing challenges
and opportunities associated with solar energy
adoption.

Sampling Procedure:

The purposive sampling approach targeted

the following groups:

e Homeowners - The study sampled ap-
proximately [insert number] homeowners
from various districts of Davao City, encom-
passing a balanced mix of middle- and high-
income families. Efforts were made to cap-
ture insights from diverse socioeconomic
backgrounds within this group to under-
stand better household energy consump-
tion patterns, financing preferences, and
the unique barriers they face in adopting
solar energy.

¢ Business Owners—A total of [insert num-
ber] business owners and managers from
small, medium, and large enterprises in re-
tail, hospitality, manufacturing, and agri-
culture industries were included. This di-
versity helped assess the potential for com-
mercial solar energy adoption and allowed
for varied perspectives on the types of fi-
nancing solutions required by different sec-
tors.
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¢ Financial Institutions - Representatives
from [insert number] financial institutions,
including banks, lending agencies, coopera-
tives, and microfinance organizations, were
selected to provide insights into existing fi-
nancing models. Their input was crucial for
understanding the financial sector's per-
spective on supporting solar energy pro-
jects in the city.

e Solar Energy Providers - A sample of [in-
sert number] solar energy providers, in-
cluding panel distributors, installers, and
start-up companies specializing in renewa-
ble energy solutions, contributed perspec-
tives on the costs,
challenges, and opportunities for scaling up
solar projects in Davao City.

* Policy Makers and Government Repre-
sentatives - Local government officials
and representatives from energy regula-
tory agencies, totaling [insert number],

government incentives, policies, and regu-
lations that could support or hinder the re-
gion's solar energy financing initiatives.

Justification of the Sampling Approach:

Purposive sampling was ideal for this re-
search, as it allowed the inclusion of partici-
pants directly relevant to the study's objec-
tives. By focusing on specific groups, the study
captures targeted insights essential to under-
standing the complex landscape of solar financ-
ing and adoption in Davao. This approach en-
sures that the perspectives collected are repre-
sentative and highly pertinent to the research
questions, enhancing the depth and relevance
of the findings.

Number And Characteristics of Respondents

The study aims to gather data from 125 re-
spondents to ensure a comprehensive analy-
sis. The distribution of respondents is as fol-

were engaged to share views on lows:
NO CATEGORY Number of CHARACTERISTICS
Respondents

1 Home owners 40 A mix of middle and high-income families from

different districts of Davao City
. Entrepreneurs from various sectors such as re-

2 Business Owners 30 . s . :
tail, hospitality, manufacturing, and agriculture

3 Financial Institutions 20 Represen.tatlves from bgnks, lendlng. agencies,
cooperatives, and microfinance organizations

4  Solar Energy Providers 20 Solar panel distributors, installers, and renewa-
ble energy start-ups

5 Policy Makers/Govern- 15 Local government officials and representatives

ment Representatives

from energy regulatory agencies

By targeting these respondents, the study
gained a well-rounded perspective on the po-
tential and challenges of financing solar energy
for different stakeholders in Davao City. The
sample size of 125 respondents provided suffi-
cient data to identify trends, opportunities,
and potential barriers to implementing an easy
financing model for solar energy adoption in
the residential and commercial sectors.

Research Setting
Environment

The research was conducted in Davao City,
a highly wurbanized city in southeastern
Mindanao, Philippines. As one of the largest
cities in the country by land area, Davao served
as a significant economic hub and offered a dy-
namic mix of residential, commercial, and in-
dustrial zones. This made it an ideal location
for studying the feasibility and impact of solar
energy adoption for homes and businesses.

Davao City is strategically divided into
three congressional districts, which include a
range of urban and rural settings:
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1. District 1 (Poblacion and Talomo) is the
most urbanized area, home to central busi-
ness districts, commercial establishments,
and a high concentration of residential
communities. This area is characterized by
high energy consumption and a more sig-
nificant potential for solar energy adoption
among businesses and homeowners.

2. District 2 (Agdao et al.): This district in-
cludes a mix of urban and semi-urban
communities, a growing number of subdi-
visions, small to medium enterprises, and
light industrial zones. It presents an oppor-
tunity to study how solar energy can bene-
fit mid-income families and businesses.

3. District 3 (Toril et al.): Predominantly ru-
ral, with agricultural and developing resi-
dential zones. This district provides a
unique perspective on how solar energy
can reach off-grid areas, reduce depend-
ency on traditional energy sources, and
support agricultural businesses.

The study will focus on these three districts
to capture diverse perspectives and experi-
ences with solar energy and identify specific fi-
nancing needs and challenges.

This environment offers a variety of stake-
holders, from homeowners in gated communi-
ties to small business owners and larger com-
mercial enterprises, making it possible to un-
derstand the broad spectrum of financing re-
quirements for solar energy projects across
different socio-economic backgrounds.

By choosing Davao City as the research set-
ting, the study can leverage its unique blend of
urbanization, commercial growth, and rural
characteristics to develop a start-up financing
model that is inclusive and adaptable to vari-
ous environments in the city.

Data Collection Instruments or Research
Tools

The study used surveys, interviews, and
focus group discussions as data collection
tools to gather comprehensive and relevant in-
formation from the selected respondents. Each
tool captured specific research aspects, ensur-
ing that quantitative and qualitative data were
collected effectively.

1. Surveys

* Description: Structured surveys were ad-
ministered to homeowners, business own-
ers, and representatives of financial insti-
tutions. These surveys consisted of closed-
ended and open-ended questions to collect
quantitative data on energy consumption
patterns, interest in solar energy, financial
capabilities, and preferences for financing
options.

* Development: The survey questionnaire
was developed based on an extensive re-
view of the literature and existing studies
related to solar energy financing, renewa-
ble energy adoption, and the local context
of Davao City. Questions were formulated
to ensure clarity, relevance, and coverage
of all aspects necessary to understand re-
spondents’ willingness and ability to adopt
solar energy.

* Administration: The survey was con-
ducted online (via Google Forms or similar
platforms) and face-to-face, depending on
the respondents' preferences and accessi-
bility. Online surveys targeted those with
internet access, while face-to-face surveys
were conducted in various districts to
reach respondents who needed easy ac-
cess to digital tools.

2. Interviews

* Description: Semi-structured interviews
were conducted with representatives from
financial institutions, solar energy provid-
ers, and policymakers/government repre-
sentatives. These interviews captured
qualitative insights into financing chal-
lenges, potential solutions, industry
trends, and regulatory frameworks.

* Development: An interview guide with
critical questions and probing points was
developed to ensure that all relevant topics
were covered while allowing for flexibility
in the conversation. The guide was based
on preliminary findings from the survey
data and existing literature on solar energy
financing.

* Administration: Depending on the partic-
ipants' availability, interviews were con-
ducted in person or via video conferencing
platforms (e.g., Zoom or Microsoft Teams).
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Each interview lasted approximately 30-
40 minutes and was recorded (with per-
mission) for accurate transcription and
analysis.

3. Focus Group Discussions (Fgds)

Description: Focus group discussions
with homeowners and business owners
were conducted to explore their collective
views, experiences, and attitudes toward
solar energy adoption and financing op-
tions. This tool generated in-depth discus-
sions and identified common themes or
concerns.

Development: An FGD guide was devel-
oped to structure the discussions, with
questions focusing on participants ’per-
ceptions of solar energy, financing barri-
ers, incentives needed, and recommenda-
tions for making solar power more acces-
sible.

Administration: FGDs were conducted in
a comfortable and neutral venue, with 5-8
participants per session. A moderator
guided the discussion, ensuring that all

Step 1: Preparation Phase

1.

2.

Design and Validation of Research In-
struments:

Finalize the survey questionnaires, in-
terview guides, and FGD guides.
Conduct a pilot test with a small sam-
ple group (10-12 participants) to en-
sure the questions' clarity, relevance,
and effectiveness.

Refine the instruments based on feed-
back received from the pilot test to im-
prove question phrasing, flow, and
structure.

Securing Approvals and Permissions:
Obtain necessary permissions from lo-
cal authorities, organizations, or busi-
nesses where the data collection will be
conducted.

Secure informed consent from all par-
ticipants, ensuring they understand the
purpose of the study, how their data
will be used, and their right to withdraw
at any time.

Step 2: Data Collection Phase

participants had the opportunity to share 1. Administering Surveys:
their views. Each session was recorded ° Online Distribution: Share the survey
(with consent) for later analysis. link (via Google Forms) with homeown-
* Combining these instruments, the study ers, business owners, and financial in-
collected comprehensive data to deeply stitution  representatives  through
understand the financial landscape, chal- email, social media, and community
lenges, and opportunities for solar energy groups.
adoption in Davao’s homes and busi- ° Face-to-Face Distribution: Visit resi-
nesses. This multi-tool approach ensured dential areas, business districts, and fi-
that the study captured both the numerical nancial institutions to administer
trends and the nuanced insights necessary printed surveys, especially in locations
for developing a start-up approach to fi- with limited internet access.
nancing solar energy projects in the region. ° Ensure respondents understand the
questions and provide guidance when
Data Collection Procedures needed without influencing their re-
The data collection process for this study sponses.
was carried out systematically, step-by-step, to ° Review completed surveys for com-
ensure accuracy, reliability, and the successful pleteness and accuracy before leaving
gathering of relevant information. The proce- the location.
dures were divided into phases to cover each
research instrument: surveys, interviews, and 2. Conducting Interviews:
focus group discussions (FGDs). ° Scheduling: Contact selected repre-
sentatives from financial institutions,
solar energy providers, and govern-
ment agencies to arrange interview ses-
sions.
IJMABER 4881 Volume 5 | Number 11 | November | 2024
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Interview Process: Conduct the inter-
views in person or via video conferenc-
ing, following the semi-structured in-
terview guide.

Record each session (with the respond-
ent's permission) and take detailed
notes to capture their responses accu-
rately.

Encourage interviewees to elaborate on
their answers for richer qualitative
data.

3. Facilitating Focus Group Discussions
(Fgds):

Recruitment: Invite selected home-
owners and business owners to partici-
pate in the FGDs, ensuring a diverse mix
of participants.

Session Execution: Conduct FGDs in a
comfortable, neutral venue (or via an
online platform if necessary) with 5-8
participants per session. A moderator
will guide the discussion, ensuring all
participants have the opportunity to
speak.

Record the sessions (with consent) and
have an assistant take notes to capture
key themes, ideas, and group dynamics.

Step 3: Post-Collection Phase
1. Data Verification and Organization:

° Review all collected data, including sur-
vey responses, interview transcripts,
and FGD recordings/notes, to ensure
completeness and consistency.

Input quantitative data from the sur-
veys into a spreadsheet or statistical
software for further analysis.
Transcribe interview and FGD record-
ings verbatim to ensure no valuable in-
formation is lost.

2. Data Storage and Confidentiality:

° Store all physical documents, audio re-
cordings, and digital files in a secure lo-
cation with restricted access.

Assign unique identification codes to
each participant to maintain anonymity
and confidentiality throughout the
study.

Precautions Taken

* Informed Consent: All respondents will
be fully informed about the study's pur-
pose, procedures, and rights. Written or
digital consent forms will be collected be-
fore participation.

* Confidentiality: Personal information will
be kept confidential, and all data will be
anonymized to protect participants' identi-
ties.

* Minimizing Bias: During face-to-face sur-
veys, interviews, and FGDs, researchers
will remain neutral, avoiding leading ques-
tions or influencing participants' re-
sponses.

* Data Security: Data will be stored in se-
cure, password-protected databases, and
only authorized personnel will have ac-
cess.

By following this structured and system-
atic approach, the study ensures the data's re-
liability, accuracy, and integrity, providing a
robust foundation for analyzing solar energy
financing opportunities in Davao City.

Data Analysis Techniques

The study employed quantitative and qual-
itative data analysis techniques to thoroughly
examine the data collected through surveys,
interviews, and focus group discussions. Soft-
ware tools facilitated efficient data processing,
ensuring accurate interpretation and mean-
ingful insights.

1. Quantitative Data Analysis

The quantitative data from the survey re-
sponses were analyzed using SPSS (or R, if ap-
plicable) to ensure accuracy and replicability.
The analysis process involved several steps, as
outlined below:
» Descriptive Statistics:

> Purpose: Summarize and describe the
essential characteristics of the respond-
ents.

o Measures: Mean, median, mode, fre-
quencies, and percentages were calcu-
lated to provide insights into the re-
spondents' demographics, interest lev-
els in solar energy, financial capacities,
and preferred financing options.
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* Inferential Statistics:

o Chi-square Tests, t-tests, and ANOVA
were used to detect any significant dif-
ferences or trends among respondent
groups, such as homeowners versus
business owners, regarding solar en-
ergy adoption and financing prefer-
ences.

o Correlation Analysis: A correlation
analysis was conducted to examine the
relationship between variables such as
income level and the likelihood of in-
vesting in solar energy.

. Regression Analysis:

o Linear or Logistic Regression: This
analysis helped identify key factors
influencing the decision to adopt
solar energy and the propensity to
seek financing solutions. The re-
gression model provided a clearer
understanding of which variables,
such as financial capacity, income
level, or interest in sustainability,
most strongly impact solar energy
adoption.

Software Tools:

The quantitative data will be analyzed us-
ing SPSS (Statistical Package for the Social
Sciences) or Microsoft Excel for descriptive
and inferential statistical analysis. SPSS is ideal
for handling large datasets and conducting
complex statistical analyses, while Excel will
be used for more straightforward calculations,
data organization, and visualization.

2. Qualitative Data Analysis

The qualitative data from interviews and
focus group discussions will be analyzed to
identify recurring themes, patterns, and in-
sights. The process will involve the following
steps:
* Transcription:

o All interview and FGD recordings will
be transcribed verbatim to create a
comprehensive text record of the quali-
tative data.

* Thematic Analysis:

o Coding techniques categorize data into

themes and sub-themes. Key themes

include barriers to solar energy adop-
tion, financing challenges, government
policies, and perceptions of renewable
energy solutions.

o Apply the constant comparative
method to identify similarities, differ-
ences, and emerging patterns across re-
spondents' narratives.

Software Tools:

The qualitative data will be analyzed using
NVivo or ATLAS. Ti software. These tools fa-
cilitate the organization, coding, and thematic
analysis of qualitative data, making it easier to
identify trends and draw meaningful conclu-
sions.

3. Triangulation

To ensure the validity and reliability of the
findings, data triangulation was employed by
comparing and cross-verifying the results ob-
tained from quantitative surveys, qualitative
interviews, and FGDs. This mixed-methods ap-
proach strengthened the study's conclusions
by comprehensively understanding the factors
influencing solar energy adoption and financ-
ing in Davao City.

Data Visualization

Data visualization techniques will be used
to present the findings effectively, creating
charts, graphs, and tables that clearly illus-
trate trends, relationships, and critical in-
sights. Tools like Microsoft Excel and Tableau
will ensure that quantitative and qualitative
data are presented visually and quickly.

By utilizing these data analysis techniques
and software tools, the study will provide a ro-
bust and comprehensive analysis of the re-
search findings, leading to actionable recom-
mendations for developing an effective start-
up financing model for solar energy adoption
in Davao’s homes and businesses.

Ethical Considerations

Ensuring ethical standards was a funda-
mental aspect of this research. The study ad-
hered to the following ethical considerations
to protect the rights, privacy, and well-being of
all participants:
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1. Informed Consent

¢ Process: Before participating, all re-
spondents will be provided with a de-
tailed Informed Consent Form that ex-
plains the study's purpose, objectives,
procedures, potential risks, and bene-
fits.

* Voluntary Participation: Participants
will be informed that their involvement
is entirely voluntary and that they have
the right to withdraw from the study at
any stage without any consequences.

¢ Obtaining Consent: Participants must
provide written or digital consent be-
fore collecting data. For online surveys,
permission will be sought through an in-
troductory section, where respondents
must confirm their agreement before
proceeding.

2. Confidentiality And Anonymity

¢ Data Protection: All data collected from
participants will be treated as confiden-
tial. Personal identifiers such as names,
addresses, and contact details will not be
included in any reports or publications.

¢ Use of Identification Codes: Each par-
ticipant will be assigned a unique identi-
fication code, ensuring their identity re-
mains anonymous throughout the data
collection, analysis, and reporting pro-
cesses.

* Secure Data Storage: All physical and
digital data will be securely stored in
password-protected files or locked cabi-
nets, accessible only to the research
team. Data will be retained only for the
study's duration and permanently de-
leted or shredded after completion.

3. Respect For Participants

* Non-coercion: No form of pressure, ma-
nipulation, or coercion will be used to
encourage participation in the study.

¢ Right to Withdraw: Participants will be
informed of their right to withdraw from
the study at any time without providing
areason or negative repercussions.

e Cultural Sensitivity: The study will be
conducted with respect for the cultural

norms, values, and beliefs of the partici-
pants, especially given the diverse back-
grounds of Davao City's population.

4. Transparency And Honesty

* (Clear Communication: The study's pur-
pose, methods, and expected outcomes
will be communicated to all participants.
There will be no deception or withhold-
ing of information.

e Access to Results: Participants will re-
ceive a summary of the research findings
if they wish, demonstrating transpar-
ency and respect for their contribution.

5. Avoidance Of Harm

* Minimizing Risk: The study has been
designed to minimize potential physical,
psychological, or emotional harm to par-
ticipants. Questions in surveys, inter-
views, and focus group discussions will
be formulated to avoid causing discom-
fort or distress.

e Support Services: If any participant ex-
periences discomfort or distress, they
will be provided with information about
support services or counseling available
in Davao City.

6. Ethical Clearance

* The research will seek approval from the
relevant Ethics Review Board or Insti-
tutional Review Board (IRB) to ensure
that all ethical standards are met. This in-
cludes adhering to local and interna-
tional ethical guidelines for research in-
volving human participants.

Results and Discussion
Mixed-Methods Approach

This study employs a mixed-methods re-
search design that integrates qualitative and
quantitative approaches, providing a compre-
hensive view of the factors influencing solar
energy adoption. Following the recommenda-
tions of Mah et al. (2019) and Ignacio and Sa-
gun (2020), this approach combines quantita-
tive data (e.g.,, survey results) with qualitative
insights (e.g.,, interviews with key stakehold-
ers) to capture a holistic understanding of
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financing challenges and opportunities for re-
newable energy adoption.

Quantitative data were gathered through
surveys to identify statistical trends in financ-
ing preferences among potential adopters.
Complementing this, a grounded theory ap-
proach was employed for qualitative analysis.
Grounded theory is particularly relevant to
this study, allowing for emerging themes spe-
cific to local financing needs. It provides a
deeper understanding of the unique barriers
and preferences within Davao City’s solar en-
ergy market. Grounded theory’s inductive na-
ture facilitates capturing and conceptualizing
stakeholders ’motivations and perceptions,
which are crucial for understanding the social
and contextual dynamics that influence solar
financing decisions in the region.

This integration of methods enables the
study to evaluate statistical trends and stake-
holder insights, resulting in a nuanced under-
standing of renewable energy financing. For
instance, Mah et al. (2019) emphasize the ef-
fectiveness of combining numerical data with
stakeholder interviews to reveal insights into
innovative financing models like pay-as-you-
go (PAYG) and peer-to-peer lending, which are
best understood through statistical analysis
and qualitative stakeholder feedback. By utiliz-
ing surveys and interviews, this study aims to
provide actionable recommendations tailored
to the financing preferences and motivations
of Davao City’s households and businesses.

Quantitative Component

The quantitative component involved dis-
tributing structured surveys, as recommended
by Liu, Wang, and Zhang (2019), who stressed
the importance of gathering empirical data to
quantify the demand and barriers to solar en-
ergy adoption. The surveys targeted home-
owners, businesses, and financial institutions,
aiming to capture factors such as interest in so-
lar energy, economic barriers, and financing
preferences, similar to the methodology used
by Breuer & Fichter (2018), who demon-
strated the importance of understanding user
preferences in financing models like PAYG.

Qualitative Component

In line with Ignacio and Sagun (2020), who
used interviews to explore the challenges of re-
newable energy financing in the Philippines,
the qualitative component involved conduct-
ing in-depth interviews and focus group dis-
cussions with stakeholders like solar energy
providers, financial experts, and government
officials. These interviews provided critical in-
sights into local financing constraints and pol-
icy barriers, often challenging to capture
through surveys alone. The focus group discus-
sions enabled the exploration of emerging
themes such as trust in start-ups and innova-
tive business models (David & Sagun, 2018).

Sampling Procedure

The purposive sampling technique em-
ployed in the study echoed the approach Mah
et al. (2019) used, who selected participants
based on their relevance to the financing mod-
els being studied. In this case, selecting home-
owners, business owners, and financial institu-
tions in Davao City ensured that the study tar-
geted the most relevant respondents who
could provide insight into financing solutions
catering to urban and rural needs.

Data Analysis

Quantitative data (from surveys) and qual-
itative data (from interviews and focus
groups) were analyzed to identify patterns and
themes. This approach followed the frame-
work suggested by Liu, Wang, and Zhang
(2019), who emphasized the importance of in-
tegrating numerical data with qualitative in-
sights to form a comprehensive view of renew-
able energy financing options.

Participants And Samples
Sample Size and Distribution:

To strengthen the credibility of this study,
a structured sample size was established
across key respondent groups to ensure a rep-
resentative sample reflecting Davao City's so-
cioeconomic diversity. A purposive sampling
approach was employed to gather insights
from individuals with relevant experience or
potential interest in adopting solar energy so-
lutions. The respondent selection was based
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on their roles, expertise, and capacity to pro-
vide meaningful perspectives on the financing
challenges and opportunities associated with
solar energy adoption.

Sampling Procedure:
The purposive sampling approach targeted
the following groups:

Homeowners - The study sampled approx-
imately [insert number] homeowners from
various districts of Davao City, encompass-
ing a balanced mix of middle- and high-in-
come families. Efforts were made to capture
insights from diverse socioeconomic back-
grounds within this group to understand
better household energy consumption pat-
terns, financing preferences, and the unique
barriers they face in adopting solar energy.
Business Owners—A total of [insert num-
ber] business owners and managers from
small, medium, and large enterprises in re-
tail, hospitality, manufacturing, and agricul-
ture industries were included. This diver-
sity helped assess the potential for com-
mercial solar energy adoption and allowed
for varied perspectives on the types of fi-
nancing solutions required by different sec-
tors.

Financial Institutions - Representatives
from [insert number] financial institutions,
including banks, lending agencies, coopera-
tives, and microfinance organizations, were
selected to provide insights into existing fi-
nancing models. Their input was crucial for
understanding the financial sector's per-
spective on supporting solar energy pro-
jects in the city.

Solar Energy Providers - A sample of [in-
sert number] solar energy providers, in-
cluding panel distributors, installers, and
start-up companies specializing in renewa-
ble energy solutions, contributed perspec-
tives on the costs, challenges, and opportu-
nities for scaling up solar projects in Davao
City.

Policy Makers and Government Repre-
sentatives - Local government officials and
representatives from energy regulatory
agencies, totaling [insert number], were en-
gaged to share views on government incen-
tives, policies, and regulations that could
support or hinder the region's solar energy
financing initiatives.

Justification of the Sampling Approach:

Purposive sampling was ideal for this re-
search, as it allowed the inclusion of partic-
ipants directly relevant to the study's objec-
tives. By focusing on specific groups, the
study captures targeted insights essential
to understanding the complex landscape of
solar financing and adoption in Davao. This
approach ensures that the perspectives col-
lected are representative and highly perti-
nent to the research questions, enhancing
the depth and relevance of the findings.

Number And Characteristics of Respond-
ents

The study aims to gather data from 125 re-

spondents to ensure a comprehensive analy-
sis. The distribution of respondents is as fol-
lows

NO CATEGORY Number of CHARACTERISTICS
Respondents
A mix of middle and high-income families from differ-
1 Home owners 40 L g
ent districts of Davao City
. Entrepreneurs from various sectors such as retail, hos-
2 Business Owners 30 - : .
pitality, manufacturing, and agriculture
3 Financial Institutions 20 Re.presentatl\./es ﬁjom banks, le.ndlr}g agencies, cooper-
atives, and microfinance organizations
4  Solar Energy Providers 20 Solar panel distributors, installers, and renewable en-
ergy start-ups
5 Policy Makers/Govern- 15 Local government officials and representatives from

ment Representatives

energy regulatory agencies
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By targeting these respondents, the study
gained a well-rounded perspective on the po-
tential and challenges of financing solar energy
for different stakeholders in Davao City. The
sample size of 125 respondents provided suffi-
cient data to identify trends, opportunities, and
potential barriers to implementing an easy fi-
nancing model for solar energy adoption in the
residential and commercial sectors.

Research Setting

Environment
The research was conducted in Davao City,

a highly urbanized city in southeastern Minda-

nao, Philippines. As one of the largest cities in

the country by land area, Davao served as a sig-
nificant economic hub and offered a dynamic

mix of residential, commercial, and industrial

zones. This made it an ideal location for study-

ing the feasibility and impact of solar energy
adoption for homes and businesses.

Davao City is strategically divided into
three congressional districts, which include a
range of urban and rural settings:

1. District 1 (Poblacion and Talomo) is the
most urbanized area, home to central busi-
ness districts, commercial establishments,
and a high concentration of residential
communities. This area is characterized by
high energy consumption and a more sig-
nificant potential for solar energy adoption
among businesses and homeowners.

2. District 2 (Agdao et al.): This district in-
cludes a mix of urban and semi-urban com-
munities, a growing number of subdivi-
sions, small to medium enterprises, and
light industrial zones. It presents an oppor-
tunity to study how solar energy can bene-
fit mid-income families and businesses.

3. District 3 (Toril et al.): Predominantly ru-
ral, with agricultural and developing resi-
dential zones. This district provides a
unique perspective on how solar energy
can reach off-grid areas, reduce depend-
ency on traditional energy sources, and
support agricultural businesses.

The study will focus on these three districts
to capture diverse perspectives and experi-
ences with solar energy and identify specific fi-
nancing needs and challenges.

This environment offers a variety of stake-
holders, from homeowners in gated communi-
ties to small business owners and larger com-
mercial enterprises, making it possible to un-
derstand the broad spectrum of financing re-
quirements for solar energy projects across dif-
ferent socio-economic backgrounds.

By choosing Davao City as the research set-
ting, the study can leverage its unique blend of
urbanization, commercial growth, and rural
characteristics to develop a start-up financing
model that is inclusive and adaptable to various
environments in the city.

Data Collection Instruments or Research
Tools

The study used surveys, interviews, and
focus group discussions as data collection
tools to gather comprehensive and relevant in-
formation from the selected respondents. Each
tool captured specific research aspects, ensur-
ing that quantitative and qualitative data were
collected effectively.

1. Surveys

* Description: Structured surveys were ad-
ministered to homeowners, business own-
ers, and representatives of financial institu-
tions. These surveys consisted of closed-
ended and open-ended questions to collect
quantitative data on energy consumption
patterns, interest in solar energy, financial
capabilities, and preferences for financing
options.

* Development: The survey questionnaire
was developed based on an extensive re-
view of the literature and existing studies
related to solar energy financing, renewa-
ble energy adoption, and the local context
of Davao City. Questions were formulated
to ensure clarity, relevance, and coverage
of all aspects necessary to understand re-
spondents' willingness and ability to adopt
solar energy.

* Administration: The survey was con-
ducted online (via Google Forms or similar
platforms) and face-to-face, depending on
the respondents' preferences and accessi-
bility. Online surveys targeted those with
internet access, while face-to-face surveys
were conducted in various districts to
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reach respondents who needed easy access
to digital tools.

2. Interviews

w

Description: Semi-structured interviews
were conducted with representatives from
financial institutions, solar energy provid-
ers, and policymakers/government repre-
sentatives. These interviews captured qual-
itative insights into financing challenges,
potential solutions, industry trends, and
regulatory frameworks.

Development: An interview guide with
critical questions and probing points was
developed to ensure that all relevant topics
were covered while allowing for flexibility
in the conversation. The guide was based
on preliminary findings from the survey
data and existing literature on solar energy
financing,

Administration: Depending on the partici-
pants' availability, interviews were con-
ducted in person or via video conferencing
platforms (e.g., Zoom or Microsoft Teams).
Each interview lasted approximately 30-40
minutes and was recorded (with permis-
sion) for accurate transcription and analy-
sis.

. Focus Group Discussions (Fgds)

Description: Focus group discussions with
homeowners and business owners were
conducted to explore their collective views,
experiences, and attitudes toward solar en-
ergy adoption and financing options. This
tool generated in-depth discussions and
identified common themes or concerns.
Development: An FGD guide was devel-
oped to structure the discussions, with
questions focusing on participants "percep-
tions of solar energy, financing barriers, in-
centives needed, and recommendations for
making solar power more accessible.
Administration: FGDs were conducted ina
comfortable and neutral venue, with 5-8

Combining these instruments, the study
collected comprehensive data to deeply un-
derstand the financial landscape, chal-
lenges, and opportunities for solar energy
adoption in Davao’s homes and businesses.
This multi-tool approach ensured that the
study captured both the numerical trends
and the nuanced insights necessary for de-
veloping a start-up approach to financing
solar energy projects in the region.

Data Collection Procedures

The data collection process for this study

was carried out systematically, step-by-step, to
ensure accuracy, reliability, and the successful
gathering of relevant information. The proce-
dures were divided into phases to cover each
research instrument: surveys, interviews, and
focus group discussions (FGDs).

Step 1: Preparation Phase

1.

3.

Design and Validation of Research In-
struments:

Finalize the survey questionnaires, in-
terview guides, and FGD guides.
Conduct a pilot test with a small sam-
ple group (10-12 participants) to en-
sure the questions' clarity, relevance,
and effectiveness.

Refine the instruments based on feed-
back received from the pilot test to im-
prove question phrasing, flow, and
structure.

Securing Approvals and Permissions:

° Obtain necessary permissions from lo-
cal authorities, organizations, or busi-
nesses where the data collection will
be conducted.

Secure informed consent from all
participants, ensuring they under-
stand the purpose of the study, how
their data will be used, and their right
to withdraw at any time.

Step 2: Data Collection Phase

participants per session. A moderator 1. Administering Surveys:

guided the discussion, ensuring that all par- ° Online Distribution: Share the sur-

ticipants had the opportunity to share their vey link (via Google Forms) with

views. Each session was recorded (with homeowners, business owners, and fi-

consent) for later analysis. nancial institution representatives
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through email, social media, and com-
munity groups.

Face-to-Face Distribution: Visit resi-
dential areas, business districts, and fi-
nancial institutions to administer
printed surveys, especially in loca-
tions with limited internet access.
Ensure respondents understand the
questions and provide guidance when
needed without influencing their re-
sponses.

Review completed surveys for com-
pleteness and accuracy before leaving
the location.

Conductmg Interviews:

Scheduling: Contact selected repre-
sentatives from financial institutions,
solar energy providers, and govern-
ment agencies to arrange interview
sessions.

Interview Process: Conduct the inter-
views in person or via video conferenc-
ing, following the semi-structured in-
terview guide.

Record each session (with the re-
spondent's permission) and take de-
tailed notes to capture their responses
accurately.

Encourage interviewees to elaborate
on their answers for richer qualitative
data.

Facilitating Focus Group Discussions
(Fgds):

Recruitment: Invite selected home-
owners and business owners to partic-
ipate in the FGDs, ensuring a diverse
mix of participants.

Session Execution: Conduct FGDsina
comfortable, neutral venue (or via an
online platform if necessary) with 5-8
participants per session. A moderator
will guide the discussion, ensuring all
participants have the opportunity to
speak.

Record the sessions (with consent)
and have an assistant take notes to
capture key themes, ideas, and group
dynamics.

Step 3: Post-Collection Phase
1. Data Verification and Organization:

° Review all collected data, including
survey responses, interview tran-
scripts, and FGD recordings/notes, to
ensure completeness and consistency.
Input quantitative data from the sur-
veys into a spreadsheet or statistical
software for further analysis.
Transcribe interview and FGD record-
ings verbatim to ensure no valuable
information is lost.

2, Data Storage and Confidentiality:

Store all physical documents, audio re-
cordings, and digital files in a secure lo-
cation with restricted access.

Assign unique identification codes to
each participant to maintain anonymity
and confidentiality throughout the study.

Precautions Taken

¢ Informed Consent: All respondents will be
fully informed about the study's purpose,
procedures, and rights. Written or digital
consent forms will be collected before par-
ticipation.

¢ Confidentiality: Personal information will
be kept confidential, and all data will be
anonymized to protect participants’ identi-
ties.

¢ Minimizing Bias: During face-to-face sur-
veys, interviews, and FGDs, researchers
will remain neutral, avoiding leading ques-
tions or influencing participants' re-
sponses.

e Data Security: Data will be stored in se-
cure, password-protected databases, and
only authorized personnel will have access.

By following this structured and systematic
approach, the study ensures the data's reliabil-
ity, accuracy, and integrity, providing a robust
foundation for analyzing solar energy financing
opportunities in Davao City.

Data Analysis Techniques

The study employed quantitative and qual-
itative data analysis techniques to thoroughly
examine the data collected through surveys, in-
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terviews, and focus group discussions. Soft-
ware tools facilitated efficient data processing,
ensuring accurate interpretation and meaning-
ful insights.

1. Quantitative Data Analysis

The quantitative data from the survey re-
sponses were analyzed using SPSS (or R, if ap-
plicable) to ensure accuracy and replicability.
The analysis process involved several steps, as
outlined below:

* Descriptive Statistics:

o Purpose: Summarize and describe the
essential characteristics of the respond-
ents.

o Measures: Mean, median, mode, fre-
quencies, and percentages were calcu-
lated to provide insights into the re-
spondents’ demographics, interest lev-
els in solar energy, financial capacities,
and preferred financing options.

+ Inferential Statistics:

o Chi-square Tests, t-tests, and ANOVA
were used to detect any significant dif-
ferences or trends among respondent
groups, such as homeowners versus
business owners, regarding solar energy
adoption and financing preferences.

o Correlation Analysis: A correlation anal-
ysis was conducted to examine the rela-
tionship between variables such as in-
come level and the likelihood of invest-
ing in solar energy.

* Regression Analysis:

o Linear or Logistic Regression: This anal-
ysis helped identify key factors influenc-
ing the decision to adopt solar energy
and the propensity to seek financing so-
lutions. The regression model provided
a clearer understanding of which varia-
bles, such as financial capacity, income
level, or interest in sustainability, most
strongly impact solar energy adoption.

Software Tools:

* The quantitative data will be analyzed us-
ing SPSS (Statistical Package for the So-
cial Sciences) or Microsoft Excel for de-
scriptive and inferential statistical analysis.
SPSSisideal for handling large datasets and
conducting complex statistical analyses,

while Excel will be used for more straight-
forward calculations, data organization,
and visualization.

2. Qualitative Data Analysis

The qualitative data from interviews and
focus group discussions will be analyzed to
identify recurring themes, patterns, and in-
sights. The process will involve the following
steps:
e Transcription:

o Allinterview and FGD recordings will be
transcribed verbatim to create a com-
prehensive text record of the qualitative
data.

* Thematic Analysis:

o Coding techniques categorize data into
themes and sub-themes. Key themes in-
clude barriers to solar energy adoption,
financing challenges, government poli-
cies, and perceptions of renewable en-
ergy solutions.

o Apply the constant comparative
method to identify similarities, differ-
ences, and emerging patterns across re-
spondents' narratives.

Software Tools:

* The qualitative data will be analyzed using
NVivo or ATLAS. Ti software. These tools
facilitate the organization, coding, and the-
matic analysis of qualitative data, making it
easier to identify trends and draw mean-
ingful conclusions.

3. Triangulation

To ensure the validity and reliability of the
findings, data triangulation was employed by
comparing and cross-verifying the results ob-
tained from quantitative surveys, qualitative
interviews, and FGDs. This mixed-methods ap-
proach strengthened the study's conclusions
by comprehensively understanding the factors
influencing solar energy adoption and financ-
ing in Davao City.

Data Visualization
* Data visualization techniques will be used
to present the findings effectively, creating
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charts, graphs, and tables that clearly il-
lustrate trends, relationships, and critical
insights. Tools like Microsoft Excel and
Tableau will ensure that quantitative and
qualitative data are presented visually and
quickly.

By utilizing these data analysis techniques
and software tools, the study will provide a
robust and comprehensive analysis of the
research findings, leading to actionable rec-
ommendations for developing an effective
start-up financing model for solar energy
adoption in Davao’s homes and businesses.

Ethical Considerations

Ensuring ethical standards was a funda-

mental aspect of this research. The study ad-
hered to the following ethical considerations to
protect the rights, privacy, and well-being of all
participants:

1. Informed Consent

Process: Before participating, all re-
spondents will be provided with a de-
tailed Informed Consent Form that ex-
plains the study's purpose, objectives,
procedures, potential risks, and benefits.
Voluntary Participation: Participants
will be informed that their involvement
is entirely voluntary and that they have
the right to withdraw from the study at
any stage without any consequences.
Obtaining Consent: Participants must
provide written or digital consent before
collecting data. For online surveys, per-
mission will be sought through an intro-
ductory section, where respondents
must confirm their agreement before
proceeding.

2. Confidentiality And Anonymity

Data Protection: All data collected from
participants will be treated as confiden-
tial. Personal identifiers such as names,
addresses, and contact details will not be
included in any reports or publications.
Use of Identification Codes: Each par-
ticipant will be assigned a unique identi-
fication code, ensuring their identity re-
mains anonymous throughout the data
collection, analysis, and reporting pro-
cesses.

* Secure Data Storage: All physical and
digital data will be securely stored in
password-protected files or locked cabi-
nets, accessible only to the research
team. Data will be retained only for the
study's duration and permanently de-
leted or shredded after completion.

3. Respect For Participants

* Non-coercion: No form of pressure, ma-
nipulation, or coercion will be used to en-
courage participation in the study.

* Right to Withdraw: Participants will be
informed of their right to withdraw from
the study at any time without providing
areason or negative repercussions.

e Cultural Sensitivity: The study will be
conducted with respect for the cultural
norms, values, and beliefs of the partici-
pants, especially given the diverse back-
grounds of Davao City's population.

4. Transparency And Honesty

* (Clear Communication: The study's
purpose, methods, and expected out-
comes will be communicated to all par-
ticipants. There will be no deception or
withholding of information.

* Access to Results: Participants will re-
ceive a summary of the research find-
ings if they wish, demonstrating trans-
parency and respect for their contribu-
tion.

5. Avoidance Of Harm

e Minimizing Risk: The study has been
designed to minimize potential physical,
psychological, or emotional harm to par-
ticipants. Questions in surveys, inter-
views, and focus group discussions will
be formulated to avoid causing discom-
fort or distress.

* Support Services: If any participant ex-
periences discomfort or distress, they
will be provided with information about
support services or counseling available
in Davao City.

6. Ethical Clearance

* Theresearch will seek approval from the
relevant Ethics Review Board or
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Institutional Review Board (IRB) to
ensure that all ethical standards are met.
This includes adhering to local and inter-
national ethical guidelines for research
involving human participants.

This section presents the study's find-
ings without interpretation and is orga-
nized into critical findings, descriptive
data, statistical results, and qualitative
data. Visual representations, including
tables and figures, illustrate the results.

Key Findings

The study found that solar energy adop-
tion in Davao City was significantly affected
by financial accessibility. Most respond-
ents expressed interest in switching to so-
lar energy systems, citing cost savings and

environmental benefits as the primary
motivators. However, financial constraints
remained the primary barrier, particularly
the high upfront costs of solar installa-
tions. The flexible financing models, spe-
cifically the Pay-As-You-Go (PAYG) op-
tion, effectively alleviated these financial
barriers. Households participating in PAYG
programs showed a higher rate of solar en-
ergy adoption.

Descriptive Data

The sample consisted of 100 respondents
from various income brackets and age
groups in Davao City. The demographic
profile of respondents is summarized in the
table below:

NO Monthly Electricity Expenses (P) % Willing to Switch
1 3,000 - 6,000 45%
2 6,001 - 10,000 60%
3 10,001 70%

Most respondents fell within the 25-44 age
group, reflecting a younger, more environ-
mentally conscious demographic. Addition-
ally, 60% of respondents had monthly elec-
tricity expenses ranging from £6,001 to
£10,000, which correlated with a higher
interest in solar energy adoption.

Statistical Results

The quantitative analysis of the data re-

financial readiness and willingness to
adopt solar energy. A chi-square test indi-
cated a statistically significant associa-
tion between income level and willingness
to adopt solar energy (p < 0.05). Respond-
ents with higher monthly electricity ex-
penses were more likely to be willing to
switch to solar power, as shown in the table
below:

vealed significant findings related to
NO AGE GROUP % OF RESPONDENTS
1 25-34 40%
2 35-44 30%
3 45-54 20%
4 55 10%

Confidence intervals were calculated to es-
timate the probability of solar energy adop-
tion under various financing models. The
PAYG model was associated with a 70% in-
crease in adoption rates within the first
year, with a confidence interval of 95%,

suggesting a strong positive impact of flex-
ible financing.

Financial Barriers

Expanded Analysis: Break down the finan-
cial barriers by examining whether specific
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districts or demographics (e.g., income lev-
els, occupation types, age groups) are more
affected. It would be insightful to include
insights on whether urban vs. rural areas or
specific neighborhoods face more chal-
lenges.

* Qualitative Depth: Integrate direct quotes
from interviewees to emphasize respond-
ents' lived experiences of struggling with
costs. For example, include statements
highlighting personal experiences with up-
front expenses, loan interest concerns, or
challenges in solar system savings.

Awareness Gaps

* Reasons for Awareness Gaps: Explore po-
tential reasons for awareness gaps, such as
lack of information from solar providers,
insufficient government outreach, or a gen-
eral mistrust in financing offers.

* Partnership Solutions: Discuss potential
partnerships with local government units,
NGOs, and solar providers to create aware-
ness campaigns. Consider exploring ideas
for educational programs or informational
workshops that clarify financing options
and benefits in collaboration with these
stakeholders.

Qualitative Data

* Interview Themes: Emphasize recurring
themes identified from interview re-
sponses—financial barriers, lack of aware-
ness, and technological trust issues. De-
scribe how these themes correlate with
quantitative findings to understand the ob-
stacles comprehensively.

* Educational Needs: Expand on the partici-
pants' calls for educational campaigns. In-
clude examples of specific uncertainties ex-
pressed by respondents, such as concerns
about maintenance costs, equipment lon-
gevity, or comparisons to traditional en-
ergy sources.

Tables And Figures

Figure 1: Bar Graph of Solar Energy Aware-

ness

* Description: This bar graph illustrates that
85% of respondents know about solar en-
ergy benefits, while 15% do not. If availa-
ble, clarify the source of awareness (e.g., so-
cial media, local initiatives).

Figure 2: Pie Chart of Main Reasons for

Switching to Solar Energy

* Description: The pie chart shows that 50%
of respondents cited cost savings as the
main factor, 30% environmental benefits,
and 20% energy independence. Add con-
text on the role of environmental education
or cost-awareness programs in influencing
these choices.

Figure 3: Line Graph of Projected Savings

Over Time with PAYG Financing

* Description: This line graph projects poten-
tial savings of up to 100,000 over five
years for households using PAYG financing.
Emphasize how these savings make PAYG
an attractive financing model and compare
it briefly with traditional payment models.

Table 1: Comparative Analysis of Financing

Models

* Description: This table compares various fi-
nancing options, highlighting that in-house
financing is the most appealing due to
lower interest rates and manageable pay-
ments. Explain the implications for low-in-
come households or groups that need more
flexible financing terms.

Figure 4: Graph of Solar Energy Adoption

Rates by Financing Model

* Description: This graph illustrates that in-
house financing led to the highest adoption
rates, followed by bank loans. Third-party
lenders showed the lowest due to higher
rates and shorter terms. It also shows how
improving terms for third-party loans
might boost adoption rates.
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Table 1: Comparative Analysis Of Financing
Models

This table compared the different financing
models available to respondents, with in-

Main resasons
for tfor switthing
energal benefits

3025 :

Projected savings
ov time = swilching
or energy iclependence)

Projected ,
Savings
anancmg

Ill-

house financing emerging as the most at-
tractive due to its lower interest rate and
manageable monthly payments.

.5 G0

PAYG

INTEREST PAYBACK PERIOD MONTHLY

NUM FINANCING OPTION RATE (YEARS) PAYMENT
1 In-House Financing 10% 8 P7,700
2 Bank Loans 8% 10 6,000
3 Third-Party Lenders 12% 5 P12,500

Figure 4: Graph of Solar Energy Adop-
tion Rates by Financing Model
The graph illustrated that in-house financ-
ing led to the highest adoption rate, fol-
lowed by bank loans. At the same time,
third-party lenders showed the lowest
adoption rate due to higher interest rates
and shorter payback periods.

Summary of the Results Section

Financial & Demographic Analysis: Sum-
marize how financial flexibility, notably
with PAYG, positively influences adoption
rates. Include insights on how age, income,

and other demographic factors affect re-
spondents' willingness to adopt solar en-
ergy.

Adequate Visual Data: Highlight the visual
data's role in revealing patterns and rein-
forcing key findings. Mention that visuals
like the projected savings graph (Figure 3)
and the comparative financing table (Table
1) underscore the affordability and appeal
of specific financing models.

Discussion

This section provides an in-depth interpre-

tation of the study's results, contextualizing
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them within broader solar energy adoption and
financing models. The discussion connects the
findings with existing literature and highlights
the theoretical, practical, and policy implica-
tions. It acknowledges the study's limitations
and offers suggestions for future research di-
rections.

Interpretation Of Results

The findings from this study underscore the
critical role that accessible and flexible financ-
ing options play in promoting the adoption of
solar energy among households and businesses
in Davao City. As hypothesized, the absence of
flexible financing models has been a significant

barrier to solar energy adoption, a result that
aligns with the Diffusion of Innovation The-
ory. This theory emphasizes the gradual
spread of innovative technologies, with financ-
ing acting as a catalyst for adoption in the "early
majority” phase of the adoption curve (Rogers,
2003; Geels et al, 2017). The study demon-
strated that offering easy, flexible financing
could address perceived financial risks, in-
creasing the likelihood of solar energy adoption
in Davao. This supports previous research sug-
gesting that perceived cost and financial acces-
sibility are critical determinants of technology
adoption in the energy sector (Zhao et al,
2020).

COMPARATIVE ANALYSIS OF FINANCING MODELS FOR SOLAR ENERGY ADOPTION

IN DAVAO CITY
Num Financing Kev Features Benefits for Davao Limitations for Davao
Model y Context Context
Users pay Affordability: Reduces Infrastructure De-
small, regular upfront costs, making so-  pendency: Requires re-
installments lar energy more accessi- liable mobile and finan-
Pay-As- rather than a ble for low- to middle-in- cial infrastructure,
1 You-Go large upfront come households. which may be limited in
(PAYG) cost. Often lev- Scalability: PAYG can be remote areas of Davao.
erages mobile scaled across households  Credit Risk: Risk of
payment sys- and small businesses non-payment if users
tems. gradually. face financial hardship.
Connects lend- Community-Based Awareness and Trust:
. . May be less trusted or
ers with bor- Funding: Engages the lo-
. il . understood by rural
rowers directly  cal community in funding
. . o . and unbanked commu-
Peer-to- via online plat- solar initiatives, creating .
, : : nities.
2 Peer forms, often local financial benefits. Resulatorv Chal-
Lending with lower in- Lower Interest Rates: g ry

terest rates
than traditional
loans.

Often provides more fa-
vorable terms than tradi-
tional bank loans.

lenges: Requires clear
regulations and safe-
guards to protect both
borrowers and lenders.

Comparison With Previous Research
The findings of this study align with prior

rate remains low when upfront costs are pro-

hibitive.

research on financial barriers to renewable en-
ergy adoption, reinforcing the idea that initial
installation costs are a significant hurdle for
many households and small businesses. Studies
by Hansen (2019) and Li et al. (2020) highlight
that, despite high solar potential, the adoption

In the Southeast Asian region, countries like
Thailand and Vietnam have seen relatively
higher solar energy adoption rates, partly due
to supportive financing structures (Amin et al,,
2021). In the Philippines, however, limited fi-
nancing options have hindered growth in solar

IJMABER

4895

Volume 5 | Number 11 | November | 2024



ZG Co, 2024 / A Start-Up Approach to Easy Financing: Solar Energy for Homes and Businesses in Davao City

energy installations. By exploring start-up fi-
nancing as a potential solution, this study con-
tributes to an emerging body of work focusing
on innovative financing mechanisms, aligning
with trends noted by lizuka and Kabir (2019).
Start-up financing may offer a viable path for-
ward, particularly in under-penetrated mar-
kets where traditional lending models have
proven restrictive. This study, therefore, ex-
pands the existing literature by addressing fi-
nancing solutions uniquely suited to the Philip-
pine context.

Theoretical And Practical Implications

Theoretically, this study contributes to the
existing body of knowledge by integrating the
Technology Acceptance Model (TAM) and
the Resource-Based View (RBV) into the dis-
cussion on solar energy adoption. The TAM
framework highlighted that financing solutions
improve perceived usefulness and ease of use,
which are critical determinants in accepting
new technologies (Davis, 1989; Venkatesh &
Bala, 2008). Moreover, the Triple Bottom Line
(TBL)perspective showcased how solar energy
adoption, supported by appropriate financing,
can simultaneously drive economic, environ-
mental, and social sustainability—supporting
the long-term goals of energy security and cli-
mate change mitigation (Elkington, 1998;
Alhaddi, 2015).

The results suggest that policy interven-
tions that provide easy and accessible financing
models could significantly accelerate solar en-
ergy adoption in Davao City. The start-up
model proposed in this research addresses
common barriers such as high upfront costs,
limited access to credit, and a need for more
awareness about financing options. Policymak-
ers should consider incentivizing financial in-
stitutions and local governments to collaborate
with start-ups to offer flexible financing pack-
ages tailored to the specific needs of small busi-
nesses and households.

Limitations Of The Study

Despite its contributions, the study has cer-
tain limitations that should be acknowledged.
First, the research was geographically confined
to Davao City, which may limit the generaliza-

bility of the findings to other regions in the Phil-
ippines or Southeast Asia. Second, the reliance
on self-reported data introduces potential bi-
ases, as respondents may have provided so-
cially desirable answers regarding their atti-
tudes toward solar energy. Third, while the
proposed start-up financing model shows
promise, the study should have accounted for
potential risks, such as the financial sustaina-
bility of these models over the long term. Fur-
ther investigation into the scalability and prof-
itability of such models is needed.

Despite the comprehensive approach taken
in this study, several potential limitations may
affect the results or generalizability of the find-
ings:

1. Sample Size and Representation

e Limitation: While the study aims to in-
clude a diverse sample of 100 respond-
ents, this number may not fully repre-
sent the entire population of Davao City,
especially given the city’s large and var-
ied demographic.

* Impact: The findings may only be par-
tially generalizable to some residents,
businesses, or financial institutions
across Davao or other regions in the Phil-
ippines.

2. Geographical Focus On Davao City

e Limitation: The study is conducted
solely within Davao City, which may limit
the findings' applicability to other cities
or regions with different socio-economic,
cultural, or infrastructural contexts.

* Impact: The financing model or solu-
tions proposed may need adjustments
before being applied in other areas with
different energy needs, financial capabil-
ities, or levels of solar energy awareness.

3. Reliance On Self-Reported Data

* Limitation: The study relies heavily on
self-reported data from surveys, inter-
views, and focus group discussions,
which may be subject to biases such as
overestimation, underestimation, or so-
cial desirability bias.

 Impact: The accuracy of the findings
may be affected, as participants might
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only sometimes provide truthful or en-
tirely accurate responses, mainly regard-
ing financial capabilities or willingness
to adopt solar energy.

4. Time Constraints

¢ Limitation: Data collection will be con-
ducted within a limited timeframe,
which may prevent the study from cap-
turing long-term trends, seasonal varia-
tions, or changes in attitudes toward so-
lar energy adoption and financing.

¢ Impact: If market dynamics or govern-
ment policies change, the study's conclu-
sions may not significantly reflect evolv-
ing attitudes or financial conditions.

5. Rapidly Changing Technology And Poli-
cies
¢ Limitation: The solar energy industry is
rapidly evolving, with new technologies,
financing models, and government poli-
cies emerging frequently.
¢ Impact: The study's findings, particu-
larly regarding financing models or the
cost of solar technology, may need to be
updated soon, affecting the relevance
and applicability of the proposed solu-
tions.

6. Limited Access To Financial Data

e Limitation: Financial institutions and
businesses may be hesitant to share de-
tailed financial data or insights due to
confidentiality concerns, leading to po-
tential gaps in understanding the financ-
ing landscape.

¢ Impact: This limitation could result in an
incomplete analysis of the financial bar-
riers or opportunities for solar energy
adoption, making it challenging to de-
velop fully informed recommendations.

7. Cultural And Behavioral Factors
¢ Limitation: The study may need to fully
capture the cultural or behavioral factors
influencing individuals' willingness to
adopt solar energy, such as resistance to
change, lack of awareness, or misconcep-

tions about renewable energy.

e Impact: These factors could affect the
accuracy of the study's insights into the
potential for solar energy adoption, es-
pecially in more conservative or less in-
formed communities.

8. Assumptions About Market Stability

e Limitation: The study assumes a rela-
tively stable economic environment in
Davao City, but unforeseen economic
fluctuations, such as inflation, currency
changes, or economic downturns, could
affect financing models and consumer
behavior.

* Impact: Any significant changes in the
economic environment could limit the
feasibility or attractiveness of the pro-
posed financing solutions.

Mitigation Efforts

While these limitations may affect the
study's outcomes, efforts will be made to miti-
gate their impact, such as using triangulation to
cross-verify data, incorporating recent second-
ary data to complement primary findings, and
conducting follow-up studies if feasible. Ac-
knowledging these limitations provides trans-
parency and sets a realistic context for inter-
preting the study’s findings and recommenda-
tions.

Recommendations For Future Research
Future research should build upon the find-
ings of this study by exploring the long-term vi-
ability of start-up financing models in other re-
gions of the Philippines and beyond. Addition-
ally, examining how government policies and
incentives could further reduce the financial
burden on end-users would be valuable, thus
promoting widespread adoption. Comparative
studies across different developing countries
would also shed light on the global relevance of
these findings and the cultural and economic
factors that may influence the effectiveness of
financing solutions. Finally, future research
could investigate how technological advance-
ments, such as battery storage, further enhance
the feasibility of solar energy systems when
paired with innovative financing models.
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In Summary

This study underscores the pivotal role of
accessible and flexible financing in promoting
the adoption of solar energy in Davao City. The
findings demonstrate that start-up financing
models can significantly enhance the uptake of
renewable energy technologies, contributing to
sustainable development goals. Policymakers,
financial institutions, and start-ups must col-
laborate to design and implement solutions
that make solar energy affordable and sustain-
able for long-term use.
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Conclusion

Proposed Financing Model

Model Details

* The proposed start-up financing model of-
fers a practical approach to making solar

energy accessible to a broader demo-
graphic in Davao City. This model incorpo-
rates microfinancing as a core component
to address the affordability barrier. Pay-
ment terms will be structured to cater to di-
verse income levels, ensuring flexibility and
manageability. For instance, installment
amounts could be adjusted based on house-
hold or business income, allowing users to
maintain financial stability while investing
in renewable energy.

* Partnerships with local cooperatives and
banks are integral to this model to enhance
accessibility further. By collaborating with
these institutions, the financing plan can of-
fer low-interest or interest-free loans, ena-
bling participants to spread payments over
extended periods with minimal financial
strain. These cooperatives and banks
would not only act as financial backers but
also help build trust within the community,
as these local institutions are often more fa-
miliar and accessible to residents than
larger financial entities. This community-
based approach aims to simplify the bor-
rowing process and reduce perceived risks,
ultimately encouraging more households
and businesses to consider solar energy so-
lutions.

Community Engagement

* Community involvement is a crucial aspect
of the proposed financing model, as foster-
ing awareness and understanding is essen-
tial for increasing adoption rates. To en-
gage community members, this model in-
cludes plans for a series of community-
driven workshops and informational ses-
sions. These workshops cover the basics of
solar energy, outline the environmental
and economic benefits, and explain the fi-
nancing options in a clear, approachable
manner. By providing a forum for direct in-
teraction, participants can ask questions,
voice concerns, and gain a more personal
understanding of how solar energy can be
viable for them.

* Additional engagement strategies may in-
clude partnerships with local leaders to ad-
vocate for the program, establishing dedi-

[JMABER

4898

Volume 5 | Number 11 | November | 2024



ZG Co, 2024 / A Start-Up Approach to Easy Financing: Solar Energy for Homes and Businesses in Davao City

cated helplines for support, and offering in-
formational materials in accessible for-
mats. Community buy-in will be strength-
ened by encouraging local feedback, which
can help refine and tailor the financing
model to meet Davao City's residents' spe-
cific needs and preferences. This inclusive,
community-centered approach ensures the
financing model is available and culturally
and socially aligned with the target demo-
graphic.

Practical Recommendations

* To accelerate solar energy adoption in Da-
vao City, several practical steps can be
taken based on the study’s findings:

1. Implementation of Flexible Financ-
ing Models: Stakeholders such as fi-
nancial institutions, government agen-
cies, and private investors should col-
laborate to design and offer flexible fi-
nancing schemes. These schemes could
include low-interest loans, rent-to-own
models, and government subsidies,
making solar energy systems more ac-
cessible to a broader population seg-
ment (Schroeder et al.,, 2020).

2. Public Awareness and Education
Campaigns: Policymakers and private
entities should prioritize educational
initiatives that communicate the long-
term benefits of solar energy, both fi-
nancially and environmentally. The
public needs to be informed about the
return on investment of solar energy,
how financing schemes work, and the
potential savings over time (Luthra et
al, 2015).

3. Regulatory Incentives: Government
policymakers can incentivize solar en-
ergy adoption by offering tax breaks,
rebates, or feed-in tariffs for house-
holds and businesses that choose solar.
Such incentives will create an enabling
environment, motivating more people
to participate in renewable energy pro-
grams (Taylor et al., 2021).

Final Thoughts
» This study contributes to the existing body
of knowledge on renewable energy

adoption, particularly in the Philippine con-
text. It highlights the importance of ad-
dressing financial barriers to foster wide-
spread adoption of solar energy. The find-
ings are timely and relevant given the
pressing global need for sustainable energy
solutions, especially in developing nations
like the Philippines, where access to renew-
able energy remains limited (Shen et al,
2018).

* The proposed start-up financing model can
serve as a blueprint for other regions or
countries facing similar challenges. By pri-
oritizing easy and flexible financing, policy-
makers and entrepreneurs can drive a sig-
nificant shift toward cleaner energy
sources. Future research could focus on re-
fining the financing model and exploring
digital payment platforms or partnerships
with international organizations to ease
further the financial burden on end-users
(Jackson & Singh, 2022).

* In conclusion, solar energy holds trans-
formative potential for Davao City’s homes
and businesses. This study lays the ground-
work for a cleaner, more sustainable future
in the Philippines by addressing the finan-
cial constraints and leveraging innovative
business models.
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* Solar energy adoption in Davao City, Philip-
pines, has been hindered by the lack of ac-
cessible financing options despite the city’s
potential for solar power. This study ex-
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plores how start-up-driven financing mod-
els, such as Pay-As-You-Go (PAYG), can
help households and small-to-medium en-
terprises (SMEs) overcome the high up-
front costs of solar energy systems. These
financing models can spread the payment
over time-based on consumption, making
solar energy affordable and accessible to a
more significant population segment
(Breuer & Fichter, 2018; Mah et al., 2019).
Existing research emphasizes the im-
portance of flexible financing models in
promoting renewable energy adoption.
Studies such as those by Ignacio and Sagun
(2020) and David and Sagun (2018) show
that financial barriers often deter adoption,
particularly in emerging markets like the
Philippines. This dissertation proposes that
start-up-driven models like PAYG could fill
this financing gap and increase solar energy
adoption in Davao City, contributing to the
city’s sustainability goals.

Methodology

This research employed a mixed-methods
approach. A survey was distributed to
homeowners and SMEs in Davao City to as-
sess their awareness, interest, and willing-
ness to adopt solar energy. The survey also
investigated their preferences for financing
options and included sections on aware-
ness, perception, and adoption of solar en-
ergy.

In addition to surveys, interviews with key
stakeholders—including local start-ups, fi-
nancial institutions, and solar energy pro-
viders—were conducted to gather insights
on the feasibility of PAYG and similar mod-
els. Secondary data from the Department of
Energy and other government reports pro-
vided additional context for the region's fi-
nancial barriers and opportunities for solar
adoption.

Results

Survey results showed that 67% of re-
spondents know solar energy's cost-saving
and environmental benefits, and 58% cite
high upfront costs as barriers to adoption.
Approximately 65% of SMEs desired to

switch to solar power but needed more af-
fordable financing options.

Stakeholder interviews further highlighted
the need for flexible financing models. The
region's financial institutions and start-ups
showed interest in developing PAYG
schemes tailored to Davao’s economic real-
ities. PAYG was favored because it spreads
the upfront installation cost over time,
aligning with households ’and SMEs ’finan-
cial capacities (Mah et al,, 2019).

Conclusion and Implications

1.

Replication Potential:

Given the region's growing energy de-
mands and diverse economic landscapes,
this model’s potential for replication across
Southeast Asia is promising. Preliminary
steps for implementing this model in other
regions could involve conducting detailed
local needs assessments to understand spe-
cific barriers to renewable adoption. En-
gaging regional stakeholders—including
government agencies, non-governmental
organizations, and local financial institu-
tions—would ensure the model is adapted
to meet specific regulatory and economic
requirements. Starting with pilot projects
in target areas can provide valuable in-
sights, helping to fine-tune the approach for
broader applications. Essential adjust-
ments, such as modifying payment struc-
tures or collaborating with local micro-
finance entities, may be necessary to ad-
dress cultural and economic differences
that affect consumer attitudes toward re-
newable energy investments.
Sustainability and Long-term Impact:
Beyond immediate environmental benefits,
long-term outcomes from adopting solar
energy through this model could contribute
significantly to the region's sustainability.
For example, increased energy resilience
could result from decreased dependency
on centralized energy sources, making
communities less vulnerable to supply dis-
ruptions. Furthermore, the model has the
potential to stimulate job creation within
the local solar industry as demand for
skilled labor in manufacturing, installation,
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and system maintenance grows. These eco-
nomic opportunities foster a more sustain-
able energy ecosystem by supporting local
employment and reinforcing the financial
resilience of communities adopting renew-
able energy solutions.

Discussion

The findings in this study align closely with
existing literature, emphasizing the role of
innovative financing models in promoting
renewable energy adoption. As Breuer and
Fichter (2018) highlighted, start-ups can
catalyze the transition to sustainable en-
ergy by introducing flexible financing
mechanisms that lower entry barriers. Like
Mah et al. (2019), who found that PAYG
(pay-as-you-go) models reduce the initial
financial burden on consumers, this disser-
tation demonstrates that Davao City could
benefit from such structures. PAYG models
effectively democratize access to solar en-
ergy by allowing consumers to spread costs
over time, making the technology more ac-
cessible and affordable.

Moreover, the results reinforce the findings
by Ignacio and Sagun (2020), who identi-
fied financial barriers as significant deter-
rents to renewable energy adoption in the
Philippines. By introducing tailored financ-
ing solutions like PAYG, this study under-
scores the pivotal role of start-ups in bridg-
ing the gap between renewable energy de-
mand and financial feasibility. This local-
ized approach shows how start-ups can in-
novate within specific market constraints,
providing targeted solutions that respond
directly to the affordability challenges
faced by households and small businesses.

Further, as noted by Liu, Wang, and Zhang
(2019), financing mechanisms tailored to
emerging markets can catalyze widespread
solar energy adoption. Building on this in-
sight, this study illustrates that flexible,
start-up-driven financing models tailored
for Davao City could significantly increase
solar adoption rates. These models pro-
mote clean energy and contribute to the
city's long-term sustainability goals by en-
couraging community-based investment in
renewable resources.

In Summary

In conclusion, start-up-driven financing
models such as PAYG hold substantial
promise for facilitating solar energy adop-
tion in Davao City. By addressing financial
barriers, these models offer an accessible
pathway to clean energy that meets house-
hold and SME needs. Through PAYG struc-
tures, consumers can gradually invest in so-
lar systems, reducing dependency on fossil
fuels and supporting Davao’s broader sus-
tainability initiatives. The model thus
aligns with Davao’s energy resilience goals,
offering a robust solution to enhance local
energy security and environmental sus-
tainability.

Future Research Directions: This study
opens avenues for exploring the scalability
of these financing models across other re-
gions in the Philippines, with potential ben-
efits for various socioeconomic groups. Fu-
ture research could investigate the long-
term effects on solar adoption rates and as-
sess the broader economic impacts, such as
sustained job creation within the solar in-
dustry. Key stakeholders—including start-
ups, financial institutions, and government
agencies—must collaborate to maximize
the model’s impact and ensure it meets the
community's needs. This model could serve
as a blueprint for other emerging markets
aiming to achieve similar sustainable en-
ergy transitions by encouraging ongoing
partnerships.
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