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Ability to control all parts 

of value chain to transfer 

cost savings on to 

customers and leverage 

scale to service the 

largest clients in the 

market 

3) VERTICAL INTEGRATION 

Having positive cash flow 

has allowed First Solar to 

pursue sustainable 

growth opportunities 

4) FINANCIAL STABILITY 
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1) DISTRIBUTED 

GENERATION 

Traditionally, First Solar captured significant market share 

through securing utility-scale projects 

2) WIDESPREAD  

GRID PARITY 

3) INDUSTRY 

CONSOLIDATION 
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2015 

Business model may no longer be sustainable in the face of new 

market forces  



Analysis                 Rising Sun                Summer Solstice                Feasibility 

“Distributed power 

capacity additions grew by 

300% from 37 to 142 

GW per year” 

1) DISTRIBUTED 

GENERATION 

Traditionally, First Solar captured significant market share 

through securing utility-scale projects 

2) WIDESPREAD  

GRID PARITY 

3) INDUSTRY 

CONSOLIDATION 

 

 

Before 

2015 

 

 

2015 & 

on 

65.6% 
of global growth in 

solar PV in 2012-20 

will come from the 

distributed generation 
“Investment in distributed 

increase five-fold from 

$30B to $150B” 
Source: General Electric, McKinsey 

Business model may no longer be sustainable in the face of new 

market forces  
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1) DISTRIBUTED 

GENERATION 

2) WIDESPREAD  

GRID PARITY 

3) INDUSTRY 

CONSOLIDATION 

of the world 

expected to 

achieve grid parity 

80% 
By 2017, 

Increased grid parity results in 

heightened competition 

Less subsidies granted as solar more 

commercially viable 

Source: Deutsche Bank 

Business model may no longer be sustainable in the face of new 

market forces  
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1) DISTRIBUTED 

GENERATION 

2) WIDESPREAD  

GRID PARITY 

3) INDUSTRY 

CONSOLIDATION 

Projected that 70-80% of 

domestic demand in China 

will be owned by 10 players 

US module manufacturing 

facilities shrunk from 51 in 

2011 to 38 in 2013 

Source: International Energy Agency 

More players will enjoy the benefits of scale 

production, and will create greater price competition 

in upstream markets 

Business model may no longer be sustainable in the face of new 

market forces  
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1) DISTRIBUTED 

GENERATION 

2) WIDESPREAD  

GRID PARITY 

3) INDUSTRY 

CONSOLIDATION 

First Solar’s competency 

in CdTe is not suited for 

the movement toward on-

site power generation 

Expand now while 

subsidies still available, or 

be locked out by 

competitors later on 

Focusing on 

downstream operations 

is a key drivers for 

growth 

Business model may no longer be sustainable in the face of new 

market forces  
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Value Proposition 

OBJECTIVE 
What markets should First Solar enter in order to combat external factors 

disrupting their current solar business model? 

EXTERNAL FACTORS Shift Toward 

Distributed 

Generation 

Widespread 

Grid Parity 

RECOMMENDATIONS 
Emerging Markets 
RISING SUN SUMMER SOLSTICE 

Developed Markets 

IMPACT 

Industry 

Consolidation 

Greater scale and scope by introducing entering new segments and geographies 

Increased profitability of $200 million after 5 years 
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INSOLATION 

LEVELS 

GROWTH & 

MARKET DEMAND 

STATUS OF  

GRID PARITY 

VERTICAL INTEGRATION 

POTENTIAL 

GOVERNMENT POLICIES 

Amount of sun light a country 

receives 

Size of the solar market and 

its future growth 

Competitive solar prices with 

traditional energy forms 

Ability to translate entire value 

chain to region 

Favorable conditions set in 

place by the government 

  Criteria for New Markets 
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Source: NASA, DLR 

When selecting regions for First Solar to target, it is crucial to target markets that have high 

degrees of insolation, representing markets where solar PV works most efficiently 

High Insolation, Most Efficient Markets 
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USA 

ITA 

THA 

CHN 

ESP 

AUS 

MEX 

VNM 

IND EGY 

JOR ZAF 

CHL 

COUNTRIES 

BRA 

ARG 

$0.00 

$0.05 

$0.10 

$0.15 

$0.20 

$0.25 

$0.30 

$0.35 

$0.40 

Cost of Elec 

LCOE 

$/KWh 

Source: Deutsche Bank 

GRID PARITY - LCOE AND ELECTRICITY COST COMPARISON 

All countries within regions of high insolation have either achieved 

grid parity, or on the cusp of doing so 

Grid Parity Correlated with Insolation 
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USA 

ITA 

THA 

CHN 

ESP 

AUS 

MEX 

VNM 

IND EGY 

JOR ZAF 

CHL 

COUNTRIES 

BRA 

ARG 

By examining recent solar capacity investment, First Solar can best 

examine which markets can produce the greatest returns. 

DEVELOPED 
USA 

6.2 GW 

CHINA 

11.8 GW 

SPAIN 

118 MW 
ITALY 

1.4 GW 

AUSTRALIA 

830 MW 

Source: GreenTech Media, EPIA 

Highest Installations, High Growth 
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USA 
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SPAIN 
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600 MW 
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USA 

ITA 

THA 

CHN 

ESP 

AUS 

MEX 

VNM 

IND EGY 

JOR ZAF 

CHL 

COUNTRIES 

BRA 

ARG 

In order to successfully implement First Solar’s model overseas, it is 

crucial that the benefits of vertical integration travel as well. 

First Solar 

Manufacturing 

Location 

Potential Market 

Source: First Solar 

Vertical Integration, Most Advantage 
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USA 

ITA 

THA 

CHN 

ESP 

AUS 

MEX 

VNM 

IND EGY 

JOR ZAF 
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COUNTRIES 

BRA 

ARG 

UNITED STATES 
 Anti dumping regulations 

that protect home market 

 First Solar is already in 

the market, making it easy 

to further penetrate 

Government Support, Easy Penetration 
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UNITED STATES CHINA 

THAILAND INDIA 

 Anti dumping regulations 

that protect home market 

 First Solar is already in 

the market, making it easy 

to further penetrate 

 Recent shift away from 

large utility-scale solar 

projects 

 Strong government 

subsidies lead to intense 

competition and price 

dumping 

 Government goal of 5 

GW by 2020 

 Invested $1.5 B in the 

past year solely on solar 

 Tax exemptions 

 $4B foreign investment 

from the US alone 

  Feed-in-Tariff policy 

 Government subsidies 
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customer facing discounts 

Government Support, Easy Penetration 
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STRATEGY 

OVERVIEW 

First Solar should enter Thailand and India to leverage its current core 

competencies and then reinvest in next technology to focus on US market 

THAILAND INDIA UNITED STATES 

Widespread Grid Parity 

 Take advantage of government 

subsidies/advantageous policies 

while still available to penetrate new 

markets 

ADDRESSING INDUSTRY TRENDS 

Industry Consolidation 

 Bring vertically integrated value chain 

capability to markets to beat out 

competitors 

Distributed Generation 

 Reinvest in R&D efforts in order to 

better capture the distributed 

generation market currently 

dominated by C-Si cells 

First Solar must take advantage of industry forces when 

focusing on Thailand, India, and US 



1) RISING SUN 2) SUMMER  

SOLSTICE 
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Utilize government 

support 

1 

New Projects 

2 

Sell to 8Point3 

Energy Partners 

3 

THAILAND INDIA 

Stage 1: Leverage government policies to reduce 

market entry costs 

Financial Incentive 

Investment Incentives 

 Adder program: guarantee attractive 

power purchasing rates for solar PV 

 Tax exemption for corporate income 

 Duty exemption for imported 

equipment 

Source: Ministry of Energy, Thailand 

Financial Incentive 

 Accelerated depreciation to save 

money on taxes 

 

Investment Incentives 

 Customs and excise duties exemption 

for equipment to set up renewable 

energy projects 

Source: KPMG 
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Utilize government 

support 

1 

New Projects 

2 

Sell to 8Point3 

Energy Partners 

3 

THAILAND – Winning on Price  

$0.09/kW > $0.12/kW 
Electric Cost 

Grid Parity Not Yet Achieved 

First Solar can leverage cost 

leadership to take advantage of 

market opportunity 

LCOE 

Stage 2: Drive new projects in Thailand through cost 

leadership  

Source: Deutsche Bank 
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Utilize government 

support 

1 

New Projects 

2 

Sell to 8Point3 

Energy Partners 

3 

THAILAND – Winning on Price  

$0.09/kW > $0.12/kW 
Electric Cost 

 Media companies 

 24/7 Emergency Services 

 Utility Companies (Backup Power) 

Grid Parity Not Yet Achieved 

First Solar can leverage cost 

leadership to take advantage of 

market opportunity 

Who to Target? 

What Product? 

 CdTe systems for commercial and 

utility-scale use 

How? 

 Purchase Power Agreements 

LCOE 

Stage 2: Drive new projects in Thailand through cost 

leadership  

Source: Deutsche Bank 
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Utilize government 

support 

1 

New Projects 

2 

Sell to 8Point3 

Energy Partners 

3 

INDIA – Winning on Scale 

India’s Supply Gap 

 Utility Companies 

 Government projects 

Who to Target? 

What Product? 

 CdTe centralized systems 

How? 

 Leverage Engineering, Procurement & 

Construction (EPC) advantages 

 Purchase Power Agreements 

300-450  
terrawatt hours unmet 

First Solar can utilize its scale to 

provide a large, stable power source 

Stage 2: Address India’s Supply Gap with large scale   

Source: Ministry of Energy, India 
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Secure Financing 

1 

New Projects 

2 

Sell to 8Point3 

Energy Partners 

3 

Stage 3: Bundle energy producing assets for sale to 

Yield Co 

GLOBAL 
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Secure Financing 

1 

New Projects 

2 

Sell to 8Point3 

Energy Partners 

3 

First Solar 

Stage 3: Bundle energy producing assets for sale to 

Yield Co 
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Secure Financing 

1 

New Projects 

2 

Sell to 8Point3 

Energy Partners 

3 

After securing projects, sell projects to 

8Point3 Energy Partners  

Selling to own Yield Co allows First Solar 

to get more cash upfront to expand into 

new markets while still earning dividends  

Yield Co sale generates upfront capital for immediate 

reinvestment 



1) RISING 

SUN 
2) SUMMER SOLSTICE 
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Trend towards distributed generation affects 

success in your largest market:  

the United States 

Use money earned from Indian and 

Thailand markets to reinvest in R&D 

capabilities to serve DG market 

Use cash to reinvest in technologies that will best serve 

DG markets 
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OVERVIEW 
Capture US market by reinvesting in R&D to maintain market leadership and 

hedge against shifts towards distributed generation 

1 CdTe improvement 2 3rd generation cells 

21.5% 

32% 

Current CdTe 

efficiency 

Theoretical CdTe 

effciency 

Continue to develop more efficient and 

cost effective CdTe cells 

40% CHEAPER 

30% MORE EFFICIENT 

PEROVSKITE SOLAR CELLS ROOM FOR GROWTH 

Investing in the next generation of solar 

cells to compete in the future 

Source: Exeter University Source: Institute of Electrical Engineers  

Two options for investment in R&D 



Analysis                 Rising Sun                Summer Solstice                Feasibility 

Paving path for long term 

success 

Capturing new, growing 

markets 

Acting on forecasted industry 

forces  

Growth 

Diversify risks and enter 

markets with promising solar 

futures 

Competitiveness 

Understand trends and 

leverage competencies to 

succeed in the industry 

Innovation 

Staying ahead of the game 

and investing in the future of 

solar technology 

Entrance strategies into Thailand, India, and US have 3 

key impacts 
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Feasibility Analysis 

Risks & Mitigation Cost & Revenue Drivers Financial Implication 

In order for First Solar to effectively focus on the Thai, 

Indian, and American markets, its strategy must be 

financially sound and able to mitigate risk. 
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Feasibility Analysis 

Risks & Mitigation Cost & Revenue Drivers 

Recommended 

management 

action 

Base case 

0 

1000 

2000 

3000 

4000 

5000 

6000 

7000 

2010 2011 2012 2013 2014 2015E 2016E 2017E 2018E 2019E 

Revenue 

($USD 

millions) 

5 Year Projected Growth 

Recommended 

management 

action 

Base case 

Financial Implication 
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Revenue Drivers 

Entering emerging markets allows First 

Solar to develop a previously waning 

project pipeline (600-800 MW) 
 

Shifting toward distributed generation 

capitalizes on growth in developed 

markets (incremental 200 MW) 

Strategy Costs 

Costs will not change drastically when 

entering new markets 
 

Relationship between research costs and 

eventual cost savings is promising – we 

recommend doubling R&D to fund new 

technology 

Feasibility Analysis 

Risks & Mitigation Financial Implication 

Impact 

Geographically diverse project pipeline 

Increased profitability of $200 million after 5 years 

Positions your company for full-scale growth in residential systems 

Cost & Revenue Drivers 
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Feasibility Analysis 

Cost & Revenue Drivers Financial Implication 

 

 

Risk: A new solar cell emerges that beats 

C-Si on efficiency and First Solar has 

researched the wrong technology 

 

Evaluate whether or not CdTe will ever 

match the new technology’s efficiency 
 

 

Immediately purchase the new technology 

before your competitors or partner to gain 

access 

 

 

Risk: Incumbent solar companies in 

Thailand and India attempt to undercut 

First Solar’s bids 

 

Market your development and EPC 

arms aggressively to demonstrate 

reliability and speed of construction 
 

Lead with a loss leader strategy to gain 

market share initially as YieldCo will 

ensure success in the long run 

1 2 

Risks & Mitigation 



Value Proposition 

OBJECTIVE 
What markets should First Solar enter in order to combat external factors 

disrupting their current solar business model? 

EXTERNAL FACTORS Shift Toward 

Distributed 

Generation 

Widespread 

Grid Parity 

RECOMMENDATIONS 
Emerging Markets 
RISING SUN SUMMER SOLSTICE 

Developed Markets 

IMPACT 
Greater scale and scope by introducing entering new segments and geographies 

Increased profitability of $200 million after 5 years 

Industry 

Consolidation 
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Yield Co 

What is a Yield Co? 

How Yield Co Drives Value 

Who Else Has Done Yield Co 

How Sustain Yield Co Success 

 

Financials 

Projected Revenue & Costs – 

Base 

Projected Revenue & Costs –

Recommendations 

Financials – Revenue 

Assumptions Abroad 

Financials – Distributed 

Generation 

Financials – Base from 

Backlog 

Financials – Module Cost 

Reductions 

Financials – Cost Savings 

Assumptions 

 

 

 

Geographic 

PV Demand and Growth – 

Thailand 

PV Demand and Growth – India 

PV Demand and Growth – India 

Graph 

Countries with Highest Electricity 

Usage 

Most Polluted Countries 

Insolation in India 

Why Thailand 

Why Not Japan 

US PV Instalations 

US PV Installations – by Segment 

Chinese Market has Strong 

Barriers 

Unsubsidized Markets are Long 

Term 

Transportation Advantage in 

Vertical Integration 

 

 

 

 

Trends 

Consolidation Trend 

Consolidation of Major Players 

Centralized vs Distributed 

Generation 

Grid Parity Costs 

No Need for Subsidies 

The Impact of Scale 

 

Technology 

C-Si vs Thin Film Comparison 

Viability of c-Si and CdTe 

C-Si is Tapering Off 

Further Improvements in CdTe 

Perovskite Cells 

3rd Generation Technology 

 

 

 

 

 

 

 

 

APPENDIX 



Projected Revenue & Costs – Base Case 



Projected Revenue & Costs – With Recommendations 



Financials – Revenue Assumptions Abroad 

200-250 MW in projects from Thailand, 700-800 MW in projects from India for years 2017, 2018, and 

2019. 

Given that the U.S. total market value of new installations was $13.7 billion USD in 2013 and equated to 

4.7 billion GW new capacity, we find that every GW equals approximately 2.9 billion USD. 

Taking into account the comparable costs of electricity across international markets, we see that the 

LCOE ratio is an indicator of how much energy is worth in another market. 

 

Thailand’s LCOE/US’s LCOE = 0.12/0.17 = .706 

India’s LCOE/US’s LCOE = 0.09/0.17 = .529 

 

That means every GW in Thailand is worth $2.05 billion USD 

Every GW in India is worth $1.53 billion USD 

 

Assuming 250 MW in projects from Thailand every year, realized at a constant, delayed rate over the next 

few years equals $500 million in revenue for 2017-2019 

Assuming 700-800 MW in projects from India, 1.2 billion in revenue for 2017-2019 

Market value of PV installations in 2013 in the U.S. were $13.7 billion. 

The U.S. also installed 4.7 GW of energy. 

Source: GTM Research/SEIA U.S. Solar Market Insight 



Financials – Revenue assumptions from shift toward distributed 

generation 

According to NREL, the U.S. is shifting toward distributed generation to avoid a loss of energy 

during transmission. Given that the U.S. is set to grow at 22% over the next five years, this 

accounts for approximately 2.5 GW in projects every year (BCC Research).  

 

If they can claim even 200 MW in projects every year (an easy task, considering their existing 

market share and the evergreen, growing market, it will greatly supplement their revenue. 



Financials – Base Case Assumptions from First Solar’s Backlog 

Key takeaway: Base case assumption is that 2017-2019 project pipeline is not yet robust due 

to sole focus on American market 



Financials – Module Cost Reductions 



Financials – Cost Savings Assumptions 

1% technology increase in efficiency 

can result in 10% reduction in system 

COGS. 

If we assume the current trend of 

greater efficiency can increase by 

50% due to doubling R&D (to 1.50% 

per year greater efficiency for CdTe), 

First Solar would re-buffer its gross 

margin. 



Market Demand and Growth for PV in Thailand 

Thailand’s projected goal is 5 GW by 2021, which equates to a 3.7 GW demand for solar PV over the next 

4.5 years ~ 800 MW in projects a year. Assuming First Solar is able to replicate its 25% (3 GW/12 GW) 

market share in the U.S., this equates to 200 MW in Thailand alone. 



India is shooting for 100 GW in solar 

capacity by 2022. Of the 100 GW, 

20 GW will be fully focused on large 

solar parks, while the majority of the 

remainder will be distributed 

generation. 20 GW equates to 17 

GW in capacity over the next 6 

years, ~2.8 GW in solar installations 

every year. Assuming 25% again, 

approximately 700 MW in projects 

every year. 

 

In addition, by entering India, your 

company can further tap into the 

distributed generation markets and 

capitalize on at least another GW in 

projects (staggered after utility 

scale). 

Market Demand and Growth for PV in India 



Market Demand and Growth for PV in India 



What is a YieldCo? 

A YieldCo is spin-off company that bundles various renewable energy projects in order to 

generate predictable cash flows. The projects originate from the majority owner of the 

YieldCo, the parent company (i.e. First Solar). YieldCos will pay shareholders out any of its  a 

dividend to avoid double taxations, similar to MLPs or REITS. 



How will YieldCos drive value for your company? 

YieldCos allow companies to tap into public markets, which can then be used to pay down 

expensive debt or fund new projects at rates lower than those available through tax equity 

(private) financing, which usually exceed 8%. 

 

The generation of cash can also theoretically be used to drive further innovation or cost 

cutting measures. 

 

YieldCos have rights-of-first-offer to buy projects from the Operating Company. 

 

Source: NREL.gov  



Who else has formed a YieldCo? 

Only companies that are large industry players and have the capital necessary to buy third 

party assets or develop projects themselves can form YieldCos. They can be pure solar or a 

mix of renewable energy assets. They can also be comprised of small to medium sized 

distributed generation projects (Terraform) or purely large utility scale projects (NRG). 



How to sustain YieldCo success? 

Companies must fuel these YieldCos with more projects – again in line with our idea of 

needing more projects to grow your business. A larger pipeline allows for sustained success, 

and your company should continue to find distributed projects (with SunPower) and large 

scale utility projects. 

 

(Source: NREL.gov) 



Consolidating Trend 



Consolidation of Major Players 



Countries with the largest amount of electricity consumption 

Source: World 

Factbook 



Most Polluted Countries in the World 

1. China 

2. United States 

3. Russia 

4. India 

5. Japan 

6. Germany 

7. Canada 

8. United Kingdom 

9. South Korea 

10. Iran 

 

Source: Action for our Planet 



Insolation in India 

Jaipur could be viable due to the proximity to 

Delhi and the high insolation of the region. 



Why Thailand? 



Why not Japan? 



Centralized vs Distributed 



Grid Parity Costs 



US Solar PV Installation 

Source: SEIA 



US PV Installation by Segment 

Source: SEIA 



Comparison of C-Si vs Thin Film 

PROS of C-Si PROS of Thin Film 

High efficiency rate of 12%-24% 

High stability 

Ease of fabrication/manufacturing 

Very reliable 

High resistance to heat 

Lower installation (BOS) costs 

Silicon is more environmentally 

friendly  

CONS of C-Si 

Rigid and fragile 

Most expensive solar cells in 

terms of upfront cost 

Less expensive 

Flexible and easier to handle 

Less susceptible to damage 

CONS of C-Si 

Lower efficiency, which can offset 

price advantages 

Require additional installation 

costs & expertise 

Source: http://electronicdesign.com/power-sources/what-s-difference-between-

thin-film-and-crystalline-silicon-solar-panels 



Viability of C-Si vs CdTe 



No Need for Subsidies  



No Need for Subsidies 



The Impact of Scale 

"As of 2011, manufacturers in China accounted for 

63 percent of all solar-panel production worldwide. 

But a detailed analysis of all costs associated with PV 

production shows that the main contributors to that 

country’s lower PV prices are economies 

of scale and well-developed supply 

chains — not cheap labor." 

Source: MIT 



Additionally, China wants to restructure subsidies for smaller projects, which would 

further detract from First Solar’s scale advantages. 
Source: Bloomberg Business 2014 

Chinese market poses strong competitive barriers 

Most of the largest solar module 

manufacturers are in China and could 

take away from First Solar’s cost 

advantages enjoyed in other markets 



Unsubsidized solar market boom is occurring in European countries in household and 

commercial uses – these are competencies that First Solar must continue to develop in 

the future – C Si technologies are popular for these uses 

Unsubsidized markets are in the longer term 



C-Si has only a theoretical maximum of 29% and is quickly tapering off in 

comparison to Cd-Te technology 

C-Si technology is tapering off, reaching upper bound 



Is it really feasible for further efficiency improvements in 

CdTe?  

“Grain-Boundary-Enhanced Carrier 

Collection in CdTe Solar Cells” 

• Team discovered atom-scale grain 

boundaries (tiny defects) 

• Chlorine substituting tellurium 

atoms in grain boundaries that 

increase photovoltaic 

improvements, not worsen 

As scientists understand this 

process, will be able to move even  

closer to theoretical efficiency (32%) 



Why Perovskite cells? 

“Darling of the photovoltaic world” 

• Can be stuck on windows and 

plastered on walls 

• Do not need direct sunlight 

• Efficiencies soared from 4% to 20% 

within 5 years 

• Cheaper to make than silicon wafers 
Source: IEEE 



What other 3rd generation cell technologies were 

considered? 

1 Quantum Dot Solar Cells 

• Theoretical efficiency: 45% 

• Inexpensive production 

• Processing technique more stable 

 

• Currently not viable commercially 

• Only 9% efficiency 

 

ADVANTAGES 

DISADVANTAGES 

Source: MIT 

2 Carbon Nanotube Solar Cells 

• Lighter 

• Flexible 

• Cheaper 

 

ADVANTAGES 

• Still a long pipeline 

• Only 4% efficiency 

• Only recently had a breakthrough 

 

DISADVANTAGES 



Analysis                 Rising Sun                Summer Solstice                Feasibility 

Transportation Advantages in Vertical Integration  

“International transport costs for finished modules are 

in the range of 1-3% of total value.” This is extremely 

important in a highly price competitive industry 

Source: Congressional Research Service – US Solar Manufacturing  


