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Powering the Future of Sustainable Energy

with Solar PV

As the world transitions towards sustainable energy solutions, solar photovoltaic (PV)
technology has emerged as a frontrunner in renewable energy. This white paper explores
the current state of solar PV technology, its real-world applications, and its pivotal role in
integrated energy systems. By understanding the technological advancements, financial
benefits, and prospects of solar PV, businesses can make informed decisions about their
energy future.

1. The evolution of solar PV technology

Solar PV technology has made remarkable strides in recent years, with efficiency rates
and cost-effectiveness improving dramatically. The global weighted-average levelized
cost of electricity (LCOE) for utility-scale solar PV projects has plummeted by 88% since

2010, reaching £0.037/kWh in 2022. This significant reduction has made solar PV
increasingly competitive with traditional energy sources.

Current mainstream solar PV technologies include:

« Monocrystalline panels: Highest efficiency (20-22%) and longevity, but relatively
expensive (£1to £1.50 per watt).

« Polycrystalline panels: Good balance of efficiency (15-17%) and cost (£0.9 to £1 per
watt).

« Thin-film panels: Flexible and lightweight, with improving efficiencies (10-12%) and a
cheaper option among new technologies (around £0.8 per watt).

Recent advancements in perovskite materials have shown promise in laboratory settings,
with efficiency rates reaching up to 28%. However, the transition from lab to commercial
viability remains a key challenge for this emerging technology.

2. Real-world performance and considerations

When evaluating solar PV systems for real-world applications, several factors must be
considered:

Climate and geographical impact

Solar irradiance varies significantly across regions. For instance, a solar PV system in
Madrid, Spain, can generate approximately 1.5 times more electricity annually compared
to an identical system in Manchester, UK. This substantial variance highlights the critical
importance of conducting location-specific assessments when planning solar PV
installations.

Temperature also plays a crucial role. While higher temperatures increase solar irradiance,
they can reduce PV cell efficiency. For every degree Celsius increase above 25°C, silicon
solar cells typically lose 0.45% efficiency. Advanced panel designs can mitigate this
effect, optimizing performance in various climates.
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System Degradation and Maintenance

Solar panels experience an average annual degradation rate of 0.5%. This means a
system installed today will still operate at about 87.5% of its original capacity after 25
years. Regular maintenance, including cleaning and inspection, can ensure optimal
performance throughout the system's lifespan.

3. Solar PV as the Foundation of Integrated Energy Systems

Solar PV's versatility makes it an ideal cornerstone for integrated energy solutions.
Key integrations include:

Solar + Heat Pumps
" Combining solar PV with heat pumps can significantly increase a building's
@ overall energy efficiency. This integration leverages renewable electricity
generated by solar panels to power heat pumps, leading to substantial
reductions in energy consumption and costs compared to traditional heating
systems, particularly in well-insulated buildings

Solar + EV Charging

As electric vehicle adoption continues to grow in the UK, integrating solar PV
with EV charging stations offers a promising solution for sustainable
transportation. This combination allows businesses and homeowners to power
their electric vehicles with clean, self-generated electricity, significantly
reducing both transportation costs and carbon emissions.

Solar + Battery Storage

Energy storage systems enhance the value of solar PV by addressing

intermittency issues and allowing for increased self-consumption of generated

electricity. By storing excess solar energy during peak production hours and
% using it during periods of low or no solar generation, battery systems can

significantly increase the proportion of self-generated electricity used on-site,
maximising financial benefits and reducing reliance on grid electricity.
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4. Financial Outlook for Solar PV Purchase Options

Zeronify's advanced financial modelling offers a groundbreaking approach to evaluating
solar PV investments. By analysing three distinct investment strategies - Self-Funded,
Asset Finance, and Power Purchase Agreement (PPA) - our model provides unparalleled
insights into the financial implications of solar adoption for businesses.

Our model, tailored for a medium-sized business requiring a 100 kW solar PV system over
a 25-year lifespan, reveals surprising truths about the long-term economics of solar
energy:
Zeronify Financial Model for Solar PV
£000s

Self Funded Asset Finance PPA2

Return on Investment

mm Total Cost of Ownership mmmm Total Net Savings over life (2.5% inflation)

1. Self-Funded Model: The Power of Ownership
Total cost of ownership: £142,500

With 2.5% inflation | With 0% inflation

» Net savings over 25 years: £535,171 » Net savings over 25 years: £356,875
« ROI: 19% -« RO14%

p) The self-funded model demonstrates the substantial wealth-building
//

potential of solar PV, creating a hedge against future energy price volatility.
The stark difference in savings between inflation scenarios (nearly
£180,000) underscores solar's role as an inflation-resistant asset.

2. Asset Finance Model: Balancing Act of Capital and Returns
Total cost of ownership: £165,200

With 2.5% inflation | With 0% inflation

» Net savings over 25 years: £512,459 » Net savings over 25 years: £334,163
« ROI: 16% - < RO 12%

) Asset financing presents a compelling case for businesses looking to
// preserve capital while still capturing significant returns, allowing companies
to redirect capital to core business activities.
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3. Power Purchase Agreement (PPA) Model: Risk-Free Solar Adoption

Zero upfront cost

With 2.5% inflation | With 0% inflation

+ Net savings over 25 years: £189,748 « Net savings over 25 years: £11,452

// The PPA model reveals the power of solar to generate savings even
7

without capital investment. This model transforms solar from a capital
expense to a strategic operating expense, aligning with modern, asset-
light business strategies.

Strategic Insights and Future Prospects

When comparing these models, we uncover crucial insights for strategic decision-making.
The self-funded approach offers maximum returns but requires significant capital, while
asset finance and PPA models free up resources for core business investments. All
models demonstrate remarkable sensitivity to inflation, with self-funded and asset
finance options providing robust inflation protection- a critical consideration in today's
economic landscape. Notably, even in a zero-inflation scenario, each model generates
substantial long-term value, challenging the notion that solar viability depends solely on
rising energy prices.

Our financial models reveal solar PV's dual role as both an energy solution and a financial
product, capable of delivering competitive returns while providing varying degrees of
energy independence. The scalability of these options allows businesses to evolve their
solar strategy as circumstances change, providing a flexible pathway to increased
adoption. Moreover, beyond financial returns, these investments offer significant CO2
reduction, enhancing a company's environmental profile and potentially catalysing new
business opportunities.

5. Future Prospects and Emerging Technologies

+ Bifacial modules: Potential to increase energy yield by 5-30%
« Tandem solar cells: Commercial efficiencies beyond 30% are possible
+ Building-integrated PV: Seamless integration into urban environments

These advancements promise to further improve the efficiency and versatility of solar PV
systems, making them an even more attractive option for businesses looking to transition
to sustainable energy solutions.
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6. Conclusions

Solar PV technology stands at the forefront of the transition to sustainable energy
systems. Its declining costs, improving efficiencies, and versatility in integration with
other technologies make it a cornerstone of future energy strategies. As showcased by
Zeronify's comprehensive financial model, businesses have multiple options to leverage
solar PV technology, each offering significant long-term savings and environmental
benefits.

By partnering with Zeronify, businesses can navigate the complexities of solar PV
adoption, from initial assessment and system design to financial modelling and
implementation. Our expertise ensures that each solution is tailored to the specific needs
and circumstances of the client, maximising both financial returns and environmental
impact. Zeronify's sophisticated financial modelling goes beyond mere number
comparisons; it unveils new strategic possibilities for businesses. By elucidating the long-
term financial impacts of different solar adoption strategies, we empower companies to
make decisions that align with their financial goals, risk tolerance, and corporate values.

In an era of energy uncertainty and mounting environmental concerns, solar PV emerges
as a strategic business asset. Whether through direct ownership, financed acquisition, or
a no-risk PPA, solar offers a path to long-term value creation that few other investments
can match. Partnering with Zeronify grants businesses access to this new paradigm of
energy management, driving financial performance, mitigating risks, and positioning them
at the vanguard of the sustainable business revolution.

As the solar industry continues to advance, Zeronify maintains its commitment to
innovation, continuously refining our knowlerge and models to deliver cutting-edge,
beneficial advice to our clients.

By choosing Zeronify, businesses are not just investing in solar technology - they're
securing a sustainable, profitable future in the rapidly changing energy landscape.

Get in touch

Qe 03332420488 Www.zeronify.com

(%) +44 7930 327968 hello@zeronify.com
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