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GEO INNOVATIONS


INTRODUCTION

Numerous uses for geothermal energy exist, such as power generation, direct thermal application, and geo-exchange.  Even though there is over 100 GW of untapped capacity worldwide, growth in this capacity barely achieves 3-4% annually. The American Paleo-Indians used geothermal energy for the first time over 10,000 years ago in North America. Hot spring water was utilized by people for cleaning, bathing, and cooking.  At the start of the 20th century, Prince Piero Ginori Conti envisioned and researched the use of geothermal resources for the production of electricity. The process of constructing and commissioning a geothermal power plant typically involves three stages: exploration or prefeasibility, drilling or feasibility, and development. The development stage involves the creation of production wells, reinjection wells, steam gathering systems, and power plant building. Wellhead power plants are now used to enable quicker access to geothermal electricity by producing electricity before a conventional power plant is fully developed. 


AN OVERVIEW OF PROPOSED BUSINESS IDEA

The earth functions as a heat engine, with radioactive isotope thermal decay heating the lower crust and mantle. This means that the temperature increases with depth below the surface. The problem lies in the fact that in most parts of the world, the rate at which temperature rises with depth is too slow for humans to be able to do meaningful work. Nonetheless, there are regions of the crust with comparatively high heat flow rates, and these can supply thermal energy at depths that can be profitably harvested by a number of current technologies (World Energy Council, 2016). 
From the point of view of environmental impact, significant steps towards an objective evaluation have been drawn by the application of sustainability assessment protocols (ON, 2018; Aradòttir and Hjálmarsson, 2018) and by the use of Life Cycle Analysis (Frick et al., 2010; Bayer et al., 2013; Marchand et al., 2015; Asdrubali et al., 2015). It is possible today to apply guidelines (GEOENVI project website, 2023; Douziech et al., 2021)
Geothermal energy is a well-established and relatively mature form of commercial renewable energy characterized by a high load factor, which means that its installed capacity produces significantly more electricity during a year than other sources like wind and solar power plants. Geothermal power plants provide stable production output, unaffected by weather or climate, resulting in high capacity factors ranging from 60% to 90% which is ideal for making the technology suitable for base load electricity production
The overall arrangement of a geothermal power plant comprises primary components such as production wells, reinjection wells, turbine, generator, separators, condenser, cooling towers, main steam lines, and additional equipment serving various functions within the power plant. Hydrothermal fluids, which are made of dry steam, are used in power plants. These power plants use subterranean steam to drive a turbine/generator unit that powers a generator.

starting money for a geothermal power plant:

· Resource Evaluation
· Research on the exploration and evaluation of geothermal resources.
· geophysical and geologic surveys.
· drilling and geothermal well testing.


· Purchasing or renting out land.
· evaluations of the environmental effects.
· Licenses and adhering to regulations.
· Infrastructure of the Plant:

· Construction of power plants, encompassing civil engineering and building.
· Development of geothermal wellfields.
· Infrastructure for distribution and transmission.

· Technology and Equipment:

· Equipment for producing geothermal energy (such as turbines and generators).
· Steam handling systems and heat exchangers.
· Instrumentation and control systems.
· systems for cooling and pumps.
· Maintenance and Operations:

· Labor and personnel costs.
· regular upkeep and repairs.
· surveillance of the environment and safety.
· Finance and Finance Expenses:

· interest on financing expenses or loans.
· investments in equity.
· Costs of Project Development:

· engineering design and feasibility studies.
· legal and advisory costs.
· Coverage.
· Potential for:

· a safety net against unforeseen expenses or project delays.
· Operating Funds:

· money for starting up operations, like paying employees and covering overhead costs before making sales.
· Linkage to the Grid:

· the price of hooking up to the electrical grid.
· The Insurance and Taxes:

· insurance premiums and property taxes.
· Decommissioning and Restoring the Site:

· Budget for plant dismantlement and site restoration at the end of the plant's life cycle.
· Revenue and Financing Forecasts:

· estimates for funding, revenue, and costs during the initial years of business.




IDENTIFY A GAP IN THE MARKET AND PROVIDE A BRIEF DISCUSSION ON HOW YOUR BUSINESS IDEA/PLAN AIMS TO ADDRESS IT

Although geothermal power generation is a dependable and sustainable source of clean energy, there are still a number of market gaps and opportunities that companies and entrepreneurs can take advantage of:

·  Technologies for Geothermal Resource Exploration and Assessment: Creating cutting-edge tools for more precise and economical resource exploration and assessment can lead to new prospects. Finding appropriate geothermal resources can be less risky with improved exploration techniques.
· Improved Drilling Technologies: Advances in geothermal drilling technology have the potential to increase drilling efficiency, lower costs, and provide access to reservoirs with higher temperatures and deeper depths. Investigating new drilling techniques and materials may help access unexplored resources.
· Applications of Geothermal Energy at Low Temperatures:Although the majority of geothermal power plants are made for resources that operate at high temperatures, there is an increasing interest in creating technologies that work with low temperatures. Systems for heat exchange and power generation that are more creative and capable of efficiently utilizing heat sources with lower temperatures may fall under this category.
· Hybrid Power Plants: In order to generate electricity continuously, geothermal power can be integrated with other renewable energy sources, such as solar or wind. This gap in the market can be filled by creating and deploying energy storage and hybrid power plants.
· Small-scale, decentralized geothermal systems have the potential to replace massive, centralized geothermal power plants in the market. Localized geothermal resources can be used by these systems to service remote areas, industrial facilities, and communities.
· The utilisation of geothermal power is a promising avenue for development in many developing nations, but there are often insufficient resources and expertise to fully realise this potential. Businesses or groups that can assist these areas in utilizing their geothermal resources may find opportunities.
· Technologies for Emission Reduction: As environmental regulations tighten, there may be a substantial market gap for research into technologies that further reduce emissions from the production of geothermal power.
· Community Engagement and Education: Spreading knowledge about the advantages of geothermal energy and educating local populations can help make it more widely accepted. This void could be filled by startups or initiatives that concentrate on public outreach and education.
· Consulting Services for Environmental and Sustainability: The market offers opportunities for businesses that specialize in environmental impact assessments, sustainability consulting, and regulatory compliance for geothermal projects.

For entrepreneurs, innovators, and investors interested in clean and sustainable energy solutions, these gaps in the geothermal power generation market offer a variety of business opportunities. Doing in-depth market research and taking into account the unique requirements and circumstances of the areas or markets you plan to target are crucial.

THE PROPOSED LOCATION OF YOUR BUSINESS AND ITS LEGAL ENTITY, ALONG WITH A JUSIFICATION FOR BOTH

A geological, environmental, and logistical analysis is necessary to determine the ideal location for a geothermal power facility. The ideal location for starting the business will be New Zealand

There are numerous strong reasons why New Zealand is regarded as one of the greatest places to establish a geothermal power plant:

· Rich Geothermal Resources: The Pacific Ring of Fire, a tectonic plate boundary famed for its strong geothermal activity, is where New Zealand is situated. The nation is ideally situated for the production of geothermal electricity due to its abundance of geothermal resources. In particular, the Taupo Volcanic Zone is a center for geothermal activity.
· Well-Established Geothermal Sector: With decades of expertise in utilizing geothermal energy, New Zealand boasts a well-established and mature geothermal sector. Because of its track record of operating geothermal power plants successfully, investors and developers can trust it.
· Low Greenhouse Gas Emissions: Geothermal energy facilities in New Zealand emit less greenhouse gases, making them a green energy source. This is consistent with worldwide initiatives to mitigate climate change and lower carbon emissions.
· Conveniently situated close to regions with elevated electricity use are a large number of geothermal resources in New Zealand. Generating geothermal electricity becomes more economical as a result of the decrease in transmission and distribution losses.
· Geothermal professionals, researchers, and technology vendors are well-represented in New Zealand. To stimulate growth in the geothermal industry, the nation actively funds research and development.
· Government Assistance and Incentives: The government of New Zealand provides assistance and incentives to renewable energy projects, which encompass the production of geothermal electricity. A geothermal power plant's startup costs may be lessened with the use of these incentives.
· Demonstrated Investment Track Record: New Zealand has drawn substantial investment in the development of geothermal electricity, demonstrating faith in the industry's long-term sustainability.

A geothermal power plant's ideal legal structure will rely on a number of variables, such as its funding arrangement, management style, and unique corporate objectives. The following are some typical choices for a geothermal power plant's legal entity, along with some benefits of each:

LLC (Limited Liability Company):

Advantages

Members (owners) benefit from limited liability, which shields their private assets from debts incurred by the company and legal obligations.
LLCs have the option of pass-through taxation, which allows income and losses to be recorded on the members' individual tax returns. This might possibly lower the total amount of taxes owed.
Flexibility: Because LLCs provide for flexible ownership and management arrangements, it is simpler to accommodate a variety of partners and investors.
Justification: Because of its flexibility in accommodating various ownership forms, liability protection, and tax efficiency, an LLC is frequently the favored option for geothermal power facilities.











CLEAR UNDERSTANDING OF THE BUSINESS’S, STRENGTHS, WEAKNESSES, OPPORTUNITIES AND THREATS (SWOT ANALYSIS)

	STRENGTHS
· Clean and renewable energy sources
· Stable and predictable sources
· Low operation cost 
· Long lifespan
	WEAKNESSES
· High initial capital investment
· Geographical limitation
· Environmental impact

	OPPORTUNITIES
· Government incentives
· Growing demand for renewable energy
· Technology advancements
· Export potential
	THREATS
· Competitive energy sources
· Fluctuating energy prices
· Resource variability
· Geological risks



With regard to strength Sustainable and Eco-Friendly Energy Source: Geothermal energy is a low-emission, renewable resource that may be used to generate electricity in an ecologically responsible manner.
Resource that is Stable and Predictable: Geothermal power generation is not dependent on the weather, in contrast to other renewable energy sources like solar and wind. It lowers the danger of intermittency by offering a steady and predictable energy source.
Minimal Operational Costs: Compared to other energy sources, geothermal power plants offer a competitive cost per megawatt-hour due to their comparatively low operating and maintenance expenses.

With regard to weaknesses, High Upfront Capital Expenses: Drilling and building geothermal wells might have high upfront costs, which could provide financial difficulties for project development.
Regional Restrictions: The establishment of geothermal power plants is restricted by the unique locations of geothermal resources. It is necessary to have an appropriate geological location.
The plant's efficiency and energy output may be impacted by the gradual depletion or fall in temperature of the geothermal resource.

With regard to opportunities, Government Incentives: A lot of governments offer tax breaks, subsidies, and other forms of financial support to renewable energy projects, such as geothermal power plants.
Growing Need for Renewable Energy: The need for geothermal energy is predicted to rise as global energy consumption trends toward cleaner sources and lower greenhouse gas emissions.

With regard to threat Energy Price variations: Government policies and energy price variations may have an effect on the cost-competitiveness of geothermal energy.
Resource Variability: The availability and temperature of geothermal resources can change, which can have an impact on power generation's profitability and efficiency.
Operational and safety concerns can arise from geological factors, such as declining reservoirs or seismic activity.

EXPLANATION OF YOUR TARGET MARKET AND THE STRATEGIES YOU WILL ADOPT TO CAPTURE YOUR TARGET MARKET

A mix of businesses and organizations that can support and profit from the use of geothermal energy is usually the optimum target market or client base for a geothermal power plant business. Consider 
focusing on the following important groups:
· Energy & Utilities Companies
· Governmental Entities
· Businesses, both commercial and industrial
· regional communities
· Financial Institutions and Investors
· Ecological and Sustainable Institutions
· Organizations that pursue corporate social responsibility (CSR)
· Energy Advisors and Providers
· Institutions of Education and Research

Strategies

· Tailored Offering for Utilities and Energy Companies 
To draw utilities and energy corporations, create power purchase agreements (PPAs) that are dependable and scalable. Provide individualized solutions to help them achieve their goals for renewable energy and energy demand.
· Collaboration with Government Entities
Keep up with government grants, incentives, and policies regarding renewable energy. Work together with government organizations to negotiate the regulatory environment and seize advantageous circumstances.
· Customized Solutions for Commercial and Industrial Businesses
Collaborate together with sizable industrial and commercial companies to comprehend their particular energy requirements. Offer PPAs that are competitive and flexible enough in the energy supply to meet their changing consumption patterns.
· Community Engagement and Shared Ownership
Get involved with the communities that surround your geothermal power plant. Provide initiatives, such subsidized power or profit-sharing plans, that let the local people participate in or profit from the project.
· Investor Relations
To draw in financiers for your geothermal project, develop investor relations initiatives. Emphasize the project's financial advantages and return on investment while conveying its long-term viability.
· Financial Innovation
To draw in a variety of funding sources and increase the size of your investor base, investigate cutting-edge financing strategies like crowdsourcing, green bonds, and renewable energy funds.






INCLUDE A BRIEF BUDGETING OR FINANCIAL PLAN AND DETERMINE THE FUNDING REQUIRMENTS.IDENTIFY THE POTENTAL EXTERNAL FUNDING SOURCES AND PROVIDE JUSTIFICATION FOR YOUR CHOICES


INCOME STATEMENT (PROJECTIONS FOR FIVE YEARS)

	YEAR
	1
	2
	3
	4
	5


	Revenues
	£2,000,000
	£2,200,000
	£2,420,000
	£2,662,000
	£2,928,200

	Operating expenses 
	£1,200,000
	£1,320,000
	£1,452,000
	£1,597,200
	£1,756,920

	EBITDA
	£800,000
	£880,000
	£968,000
	£1,064,800
	£1,171,280

	Depreciation and amortization
	£100,000
	£100,000
	£100,000
	£100,000
	£100,000

	EBIT
	£700,000
	£780,000
	£868,000
	£964,800
	£1,071,280

	Interest and expenses
	£50,000
	£48,000
	£46,000
	£44,000
	£42,000

	Taxes
	£160,000
	£176,000
	£194,400
	£214,840
	£236,324

	Net income 
	£490,000
	£556,000
	£627,600
	£706,960
	£792,956



BALANCE SHEET (PROJECTIONS FOR FIVE YEARS)
	ASSETS
	YEAR 1
	YEAR 2
	YEAR 3
	YEAR 4
	YEAR 5

	Current assets

	
	
	
	
	

	-Cash
	£200,000
	£220,000
	£242,000
	£266,200
	£292,820


	-Account receivables
	£80,000
	£88,000
	£97,600
	£107,360
	£118,096

	Total current assets
	£280,000
	£308,000
	£339,600
	£373,560
	£410,916

	Fixed assets
	
	
	
	
	

	- Property and equipment
	£4,000,000
	£4,400,000
	£4,840,000
	£5,324,000
	£5,856,400

	Total fixed assets
	£4,000,000
	£4,400,000
	£4,840,000
	£5,324,000
	£5,856,400

	Total Assets
	£4,280,000
	£4,7080,000
	£5,179,600
	£5,697,560
	£6,267,316



	Liabilities and Equity 
	Year 1
	Year 2
	Year 3
	Year 3
	Year 4

	Current Liabilities 
	
	
	
	
	

	-Accounts payable
	£60,000
	£66,000
	£72,600
	£79860
	£87,846

	-Short-Term debt 
	£300,000
	£240,000
	£196,800
	£161,856
	£133,191

	Total current liabilities 
	£360,000
	£304,000
	£269,400
	£241,716
	£221,037

	Long-Term debt
	£2,000,000
	£1,760,000
	£1,548,800
	£1,354,208
	£1,186,629

	Equity 
	
	
	
	
	

	-Owner’s equity 
	£1,920,000
	£2,642,000
	£3,361,400
	£4,101,736
	£4,859,650

	Total liabilities and equity
	£4,280,000
	£4,708,000
	£5,179,600
	£5,697,560
	£6,267,316




CASH FLOW STATEMENT (PROJECTIONS FOR FIVE YEARS)
	Year
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5

	Operating cash flow 
	£800,000
	£880,000
	£968,000
	£1,064,800
	£1,171,280

	Capital expenditures
	£500,000
	£550,000
	£605,000
	665,500
	£732,050

	Financial cash flow
	£-250,000
	£-275,000
	£-302,500
	£-332,750
	£-366,025


	Net cash flow 
	£50,000
	£55,000
	£60,500
	£66,550
	£73,205






Justification

An energy source that is steady, renewable, and has no effect on the environment is geothermal energy. Because of its geothermal resources and dedication to clean energy, New Zealand is ideally suited for the generation of geothermal electricity.
The long-term sustainability of geothermal power plants, which supply a consistent                 source of energy at low fuel costs, makes them a desirable investment.
In order to greatly lessen the financial burden of geothermal projects, the government of New Zealand supports renewable energy efforts and may provide grants, incentives, and tax breaks.

Geothermal projects have the potential to draw in environmentally aware investors and receive international backing because to the increased focus on cutting carbon emissions and switching to renewable energy sources worldwide.



CONCLUSION

To sum up, the construction of a geothermal power plant in New Zealand is a viable and sustainable way to provide the nation's energy demands while also aiding in the worldwide fight against climate change. This assignment has explored the many aspects of this kind of project, from its advantages and difficulties to the strategic factors needed to make it successful.
The assignment's financial components have also highlighted the necessity of a sizable upfront investment in well building, drilling, exploration, and power plant infrastructure. A strong budget and financial plan have also been created by taking into account factors like risk reduction, funding sources, and return on investment.

The brief acknowledges that in order to guarantee a steady and varied client base, it is important to target a variety of consumer sectors, including utilities, government agencies, industrial firms, local communities, and investors. To improve the project's market acquisition, customized approaches for every client category have been explored.

In the end, a geothermal power plant in New Zealand provides community involvement, environmental advantages, and economic growth in addition to a sustainable supply of clean energy. The project emphasizes how crucial careful planning, sound financial management, and strategic thinking are to maximizing geothermal energy's potential in New Zealand. Geothermal power continues to play a vital role in the global transition toward a future with more renewable and sustainable energy sources.
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