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All financial numbers in this report are based on U.S. Generally Accepted Accounting Principles. This report contains 

forward-looking statements within the meaning of the United States federal securities laws. These forward-looking 

statements do not constitute guarantees of future performance. These forward-looking statements are based on 

current information and expectations, are subject to uncertainties and changes in circumstances, and involve a 

number of factors that could cause actual results to differ materially from those anticipated by these forward-looking 

statements, including risks described in the company’s most recent annual report on Form 10-K, and other filings 

with the Securities and Exchange Commission. First Solar assumes no obligation to update any forward-looking 

information contained in this report or with respect to the information described herein.

Note Regarding Forward-Looking Statements
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Across the world, the growth of the solar energy industry is being driven by many 

forces. In developed countries, consumers are demanding more renewable energy 

as an alternative to fossil fuels for cost, diversity of supply, energy security and 

environmental reasons. Developing countries want access to reliable power to 

support economic growth and raise the quality of life for their citizens, 1.3 billion 

of whom do not have access to electricity today.

For geographic markets with growing electricity needs, solar is a 
compelling, sustainable part of the solution.

Our first Sustainability report provides a look at how we are fulfilling our mission while delivering on the “triple bottom 

line” of people, planet and profit. We accomplish this by incorporating sustainable business practices throughout our 

organization to grow responsibly and remain financially stable. We are increasing our technology and manufacturing 

efficiencies to produce solar photovoltaic (PV) modules and projects with higher energy yields and lower environmental 

impacts. At the same time, we are driving down the cost of solar energy to provide an attractive alternative to fossil 

fuels in markets around the world. 

In January 2015, we celebrated a significant milestone – becoming the first thin film PV company to have 10 gigawatts 

(GW) of modules installed worldwide. This installed capacity produces enough clean electricity annually to power 5 

million households, save over 18 billion liters of water, displace 7 million metric tons of CO2 per year and reduce other 

air pollutants by 89-98 percent, based on worldwide averages.

We aren’t stopping there. Our corporate strategy over the next few years focuses on providing even more utility-scale PV 

generation to geographic markets with immediate electricity needs. Moving quickly into these markets to provide power 

at low cost requires us to reduce waste in our operations and responsibly use our own resources – including capital, 

time and talent – to sustain our growth. Because we are here for the long term, sustainability also means forming deep 

partnerships built on trust in the communities where we do business. 

That trust is also influenced by our stewardship of the environment. We strive to minimize impacts during the 

construction and operation of our projects. Our global, cost compelling PV module recycling program ensures that clean 

energy solutions don’t pose a waste burden for future generations.

With the smallest carbon footprint, lowest life cycle water use and fastest energy payback time in the industry, First 

Solar produces the leading eco-efficient PV technology. Our modules generate more energy at a competitive cost and 

with the lowest environmental impact per kilowatt-hour. In addition to addressing energy security, climate change 

and water scarcity, First Solar energy solutions are sustainably delivering competitive, accessible and reliable solar 

electricity globally.

Thank you for your interest in this report and in how First Solar is creating enduring and sustainable value. 

James A. Hughes
Chief Executive Officer

1 Message from the CEO
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First Solar is a leading global provider of comprehensive PV solar energy solutions with over 10GW installed in 35 

countries. We design, manufacture and sell PV solar modules with an advanced thin film semiconductor technology 

and we develop, design, construct, sell, operate and maintain PV power plants that primarily use the solar modules 

we manufacture. We provide operations and maintenance (O&M) services to plant owners that use solar modules 

manufactured by us or by other third-party manufacturers. Our vertically integrated power plant offerings diversify 

the energy portfolio and reduce the impact of fuel-price volatility while delivering an economically attractive and 

environmentally friendly alternative or complement to fossil fuel electricity generation. 

2 About First Solar

In January 2015, First Solar became the first thin film PV company to have 10GW of modules installed worldwide. First 

Solar’s 10GW of installed capacity produces enough electricity to power 5 million average homes and displaces 7 

million metric tons of CO2 per year, based on worldwide averages. 

PV Modules

Our mission is to create enduring 
value by enabling a world 
powered by clean, affordable 
and reliable solar energy. PV Power Plant
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First Solar is headquartered in Tempe, Arizona with regional offices around the world and manufacturing facilities in 

Perrysburg, Ohio and Kulim, Malaysia. Our annual manufacturing capacity has grown from 25 megawatts (MW) in 2005 

to 2,700MW in 2014. 

As of December 31, 2014, we had approximately 6,060 associates (our term for full and part-time employees), with 

over 70 percent in manufacturing positions and around 9 percent in our systems business.

Our Operations

~6,060 
ASSOCIATES

Offices
Manufacturing 

Associates by Region Associates by Function

EMEA

North America

APAC

Latin America

EPC R&D

Start-Up

Manufacturing

Sales, General 
& Administrative

65% 71%33% 9%

6%

11%

3%

1%
2%
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2015 - International Federation of Training & Development Organizations - Global Human Resources Development 

Award for Improved Quality of Working Life – First Solar Malaysia

2015 - Malaysian Institute of Human Resource Management - Employer of Choice Award – First Solar Malaysia

2015 - Intersolar North America Solar Projects of the Year - Finalist/Desert Sunlight 

2015 - Global Leadership Awards - Excellence in Renewable Energy Manufacturing Sector – First Solar Malaysia

2015 - Solar Power World - #1 Ranked Top 500 Solar Contractors/Top Developer

2015 - MENA Award 2015 - PV Technology Innovation

2015 -  Malaysia Prime Minister’s Hibiscus Award - First Solar Malaysia environmental performance and excellence

2014 - BGreen Awards 2014 - Best Renewable Project of the Year

2014 -  Solar Industry Awards 2014 - Solar Award for Excellence: Company, Thin Film Innovation, System Integration 

(Skytron energy GmbH)

2014 - Middle East Electricity Awards - Solar Project of the Year

2014 - CNBC RQ 50 - #18 Ranked Most Innovative Companies/R&D

2014 - Solar Power World - #1 Ranked Top 400 Solar Contractors, Top 50 Solar EPC’s

2014 - Intersolar North American Solar Projects of the Year - Agua Caliente Solar Project

2014 -  MEED Quality Projects Awards - UAE Power Project of the Year - Phase I, Mohammed bin Rashid Al Maktoum 

Solar Park, Dubai

2014 - MEED Quality Projects Awards - Gulf Cooperation Council Power Project of the Year - DEWA13

2014 -  Kedah’s Department of Occupational Safety & Health (DOSH) Excellence Award (Electrical and Electronic 
Industry Category) - First Solar Kulim Manufacturing Facility, Malaysia

Awards and Recognitions 2014-2015

Desert Sunlight
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Driving Down the Cost of Solar

1Coal, nuclear, gas combined cycle, gas peaking and diesel: Lazard’s Levelized Cost of Energy Analysis, Version 8.0, September 2014. First Solar: Internal data. 
(a) High end incorporates 90% carbon capture and compression. (b) Does not reflect decommissioning costs. c) Assumes universal geographic location. (d) 
Data assumes natural gas prices of $4.50 for the U.S., $10 for Northern Europe, $16 for Brazil and $17 for Japan (all in U.S.$ per MMBtu). Assumes a capacity 
factor of 10%. (e) Assumes diesel prices of $4.00 for India, $5.80 for Australia, $4.65 for South Africa and $7.40 for Northern Europe (all in U.S.$ per gallon). 
Diesel assumes high end capacity factor of 30% representing intermittent utilization and low end capacity factor of 95% representing baseload utilization, O&M 
cost of $15 per KW/year, heat rate of 10,000 Btu/KWh and total capital costs of $500 to $800 per KW of capacity.

Over the years, First Solar’s utility-scale power plants have led the way in driving down the cost and ensuring the 

reliability of solar electricity, enabling the global transition to renewables. Solar has evolved into a valued component 

of the global generation portfolio, able to hold its own with other energy sources in terms of cost competitiveness and 

energy yield. First Solar provides PV energy solutions that diversify the energy portfolio and reduce the risk of fuel-price 

volatility, while delivering a levelized cost of electricity (LCOE) that is cost competitive with fossil fuels today. On a LCOE 

basis, we currently provide electricity costs of between $0.05-$0.12/kWh, depending on irradiance levels, interest 

rates and other factors such as development costs.

Levelized cost of solar electricity compared to conventional energy sources.1

$0.00
Coala Nuclearb

U.S. N. Europe N. EuropeBrazil Japan India Australia S. Africa

Gas Peakingd Diesele First SolarGas 
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Cyclec
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Creating enduring economic value is integral to our strategy. Economic sustainability for First Solar is about balancing 

our business model across growth, liquidity and profitability. Our Long Term Strategic Plan, Vision 2020 (“Long Term 

Strategic Plan”) provides a long-term roadmap to achieve our growth objectives and our technology and cost leadership 

goals. In executing our Long Term Strategic Plan, we are focusing on providing PV solar energy solutions using our 

modules to key geographic markets that we believe have a compelling need for mass-scale PV electricity, including 

markets throughout the Americas, Asia, the Middle East and Africa. As part of our Long Term Strategic Plan, we are 

focusing on opportunities in which our PV solar energy solutions can compete directly with fossil fuel offerings on an 

LCOE or similar basis, or complement such fossil fuel electricity offerings. 

Competing in a dynamic industry requires us to be nimble to the environment around us and operate as efficiently as 

possible. We are closely evaluating and managing the appropriate level of resources required as we pursue the most 

advantageous and cost effective projects and partnerships in our target markets. We intend to continue to dedicate 

significant capital and human resources to reduce the total installed cost of PV solar energy, to optimize the design and 

logistics around our PV solar energy solutions and to ensure that our solutions integrate well into the overall electricity 

ecosystem of each specific market. We expect that, over time, an increasing portion of our consolidated net sales, 

operating income and cash flows may come from solar offerings in the key geographic markets described above as we 

execute on our Long Term Strategic Plan.

Economic Sustainability

We are providing PV solar energy 
solutions using our modules to 
key geographic markets that we 
believe have a compelling need for 
mass-scale PV electricity
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Consolidated Financial Statement
31 December 2014 

(in thousands)
% of net sales

Net Sales 3,391,814 100%

Cost of Sales 2,564,709 75.6%

Gross Profit 827,105 24.4%

Operating Expenses
Research & Development 143,969 4.2%

Selling, General and Administrative 253,827 7.5%

Production Start-Up 5,146 0.2%

Operating Income
Operating Income 424,163 12.5%

Foreign Currency Loss, net (3,017) (0.1)%

Interest Income 18,030 0.5%

Interest Expense, net (1,982) (0.1)%

Other Expense, net (5,203) (0.2)%

Income Tax Expense (30,124) (0.9)%

Equity in Earnings of Unconsolidated 
Affiliates, net of tax

(4,949) (0.1)%

Net Income 396,918 11.7%

2014 Financial Highlights
In 2014, we produced 1.8GW DC of solar modules which represented a 13 percent increase from 2013. The increase 

in production was primarily driven by higher module efficiency. We expect to produce approximately 2.5GW of solar 

modules during 2015.

Our net sales totaled $3.39 billion in 2014 

with approximately 33 percent coming 

from module sales and 67 percent from 

our PV power plant segment. We continued 

to maintain the strongest balance sheet 

in the solar industry with an ending 2014 

cash and marketable securities balance of 

$2.0 billion and a net cash position of $1.8 

billion. 

We provide a detailed account of our risks 

and opportunities related to climate change 

in our 2014 Carbon Disclosure Project (CDP) 

response.

The following table sets forth our consolidated statements of operations as a percentage of net sales for the year 

ended December 31, 2014:
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https://www.cdp.net/en-US/Results/Pages/responses.aspx
https://www.cdp.net/en-US/Results/Pages/responses.aspx
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At First Solar we define sustainability as our “capacity to endure and scale.” Our sustainability approach enables us 

to achieve long-term growth while following environmentally and socially responsible practices. In 2011, First Solar 

established a global sustainability program to bring together all sustainability related activities across the company 

under one initiative. First Solar’s sustainability program drives the company’s commitment to the triple bottom line of 

“people, planet and profit.” First Solar’s environmental, social and economic priorities include life cycle environmental 

footprint analysis, greenhouse gas (GHG) emissions intensity reduction, responsible land use, waste management, 

supply chain sustainability and our industry-leading recycling services.

First Solar’s Sustainability Program

SOCIAL

•  Creating jobs in local 

communities

•  Ensuring a safe and 

engaging workplace

•  Promoting development 

and education programs 

•  Partnering with responsible 

suppliers for a sustainable 

supply chain

ECONOMIC

•  Enabling affordable access 

to clean electricity globally

•  Producing more energy  

with a lower levelized  

cost of electricity

•  Eliminating fuel price 

volatility and hedging costs

•   Delivering the most bankable  

PV solutions in the industry

ENVIRONMENTAL

•  Providing the leading 

eco-efficient PV 

technology

•  Operating world-class 

manufacturing facilities

•  Applying responsible PV 

construction practices

•  Offering globally available 

recycling services

Our sustainability approach enables 
us to achieve long-term growth while 
following environmentally and socially 
responsible practices.
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Sustainability Governance
The Vice President of Global Technical Services is responsible for the company’s overall approach to sustainability, 

including the management of programs focused on life cycle environmental footprint analysis (from raw material 

sourcing through end-of-life recycling), implementing First Solar’s GHG emissions reduction goal and managing our 

industry-leading end-of-life module recycling program.

First Solar’s Sustainability Council promotes the implementation of cross-functional sustainability strategies and drives 

the company’s sustainability goals, initiatives and programs. Our Sustainability Council is currently composed of senior 

leaders from Supply Chain, Government Affairs, EHS, Sustainability, Business Development, Technology & Product 

Development, Legal, Human Resources, Finance, and also includes the Chief Operating Officer, the Chief Technology 

Officer, Chief Accounting Officer and the Chief Information Officer.

Corporate Governance

Board of Directors

First Solar’s business is conducted under the oversight of our board of directors. The primary responsibility of the board 

is to oversee and review senior management’s performance of First Solar’s business operations. For more information, 

please visit our website: http://www.firstsolar.com/en/about-us/leadership#bod 

Executive Management

First Solar’s CEO and executive management team are responsible for managing the Company’s day-to-day business 

operations, including the preparation of financial statements and short- and long-term strategic planning. For more 

information, please visit our website: http://www.firstsolar.com/en/about-us/leadership#bod 

Ethical Business Conduct
First Solar holds ethical business conduct as a core principle and is committed to operating at the highest ethical 

standards in every area of our business, at all times. First Solar’s Code of Business Conduct and Ethics Policy 
demonstrates our commitment to this principle and guides the company’s business conduct. Our Code of Business 

Conduct and Ethics applies to all directors and associates, including our chairman, chief executive officer, chief financial 

officer, other directors and executive officers on a global basis. We have a long-standing commitment to conducting our 

business in compliance with applicable laws and regulations. This commitment, along with our Core Values, drives a 

culture of success and enables us to advance our mission of providing clean, affordable solar electricity.

Our Core Values form the foundation of our culture and guide our corporate strategy that enables us to accomplish our 

Mission. Our Core Values are the standards by which we strive to conduct our daily business, work with one another 

and interact with local communities.

Safety First Deep Customer Relationships

Environmental Responsibility Continuous Improvement

People Matter Results Matter

Our Core Values

http://www.firstsolar.com/en/about-us/leadership#bod
http://www.firstsolar.com/en/about-us/leadership#bod
http://www.firstsolar.com/~/media/Documents/Corporate-Governance/IR_CodeOfBusinessConductAndEthics_NA.ashx
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Collective Bargaining and Freedom of Association
First Solar recognizes that in the locations where we operate, employees have the right to freely associate or not 

associate with third-party labor organizations, along with the right to bargain or not bargain collectively in accordance 

with local laws. First Solar respects those rights and is committed to creating an environment of open communication 

where employees can speak with their managers about their ideas, concerns or problems, and work together to 

address workplace issues.

Anti-Corruption 
We currently operate in, and pursuant to our Long Term Strategic Plan, intend to further expand into many parts of the 

world that have experienced governmental corruption. First Solar’s Global Anti-Corruption Policy requires all associates 

to comply with U.S. Foreign Corrupt Practices Act (FCPA) and local anti-corruption laws. The Global Anti-Corruption 

Policy prohibits bribery, kickbacks, and other improper payments to obtain or retain business and covers any person 

engaged to perform work on behalf of First Solar including freelancers, independent contractors, temporary contractors, 

independent professional, agents and consultants. All First Solar associates are required to participate in periodic 

anti-corruption training, and First Solar has implemented processes and procedures to help ensure compliance with all 

applicable anti-corruption laws. These processes and procedures are monitored and audited on an ongoing basis.

First Solar performs an annual risk assessment which considers the possibility of fraud and related indicators. We 

currently operate in, and pursuant to our Long Term Strategic Plan intend to further expand into, many parts of the 

world that have experienced governmental corruption to some degree and, in certain circumstances, strict compliance 

with anti-bribery laws may conflict with local customs and practices. First Solar’s Global Anti-Corruption Policy requires 

all associates to comply with U.S. Foreign Corrupt Practices Act (FCPA) and local anti-corruption laws. The Global Anti-

Corruption Policy prohibits bribery, kickbacks, and other improper payments to obtain or retain business and covers 

any person engaged to perform work on behalf of First Solar including freelancers, independent contractors, temporary 

contractors, independent professional, agents and consultants. We communicate our anti-corruption and anti-bribery 

policies in our technical service contracts. All First Solar associates are required to participate in an anti-corruption 

e-learning training program. Advanced FCPA training is provided to associates in higher risk profile jobs and tailored 

according to the region.
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First Solar is committed to responsible product life cycle management. 

We take into account the environmental impact of our products and 

utility-scale solar projects throughout their life cycles; from sustainable 

raw material sourcing and responsible manufacturing and construction, 

to providing a compelling recycling service for PV power plant and module 

owners.

Our semiconductor material is sustainably sourced from byproducts 

of the zinc and copper industries. Cadmium (Cd), a waste byproduct 

of zinc refining, and tellurium (Te), a byproduct of copper refining, are 

converted into a stable CdTe compound. Once encapsulated in First 

Solar modules, CdTe produces clean, affordable energy throughout the 

modules’ 25+ year lifetime. We are further reducing our life cycle impacts 

and increasing the eco-efficiency of our technology through our global 

recycling services.

3 Responsible Life Cycle Management

 R
AW  M

A T E R I A L S  M A N UFACTURI NG 

P R O D U C T  I N  SERVIC
E

REC Y C L I N G

PRODUCT
LIFECYCLE

COMMUNITIES

INDUSTRIES

CdTe

Stable Compound
Unique Semiconductor

CLEAN ENERGY
LEADING ECO-EFFICIENT

PV TECHNOLOGY

MINING

ZINC REFINING CADMIUM

COPPER REFINING TELLURIUM

EOL RECYCLING

HIGH VOLUME 
MANUFACTURING

Converting Mining By-products into a Leading Eco-Efficient PV Technology
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First Solar’s advanced thin film PV solutions are the industry’s leading eco-efficient technology due to their superior 

energy yield, competitive cost and smallest life cycle impacts.2 First Solar’s thin film PV technology is among the 

highest efficiency PV technologies known today. 

The thin film semiconductor layer in First Solar modules is optimal for absorbing and converting sunlight into useful 

electricity and has a proven performance advantage over conventional crystalline silicon modules in harsh operating 

environments.

First Solar PV modules consist of a thin layer of semiconductor - approximately 3 percent the thickness of a human hair 

strand - encapsulated between two protective sheets of glass and sealed with an industrial laminate material. First 

Solar modules use 98-99 percent less semiconductor material than conventional crystalline silicon modules.

The glass-on-glass design is more robust and durable than backsheet materials, resulting in a strongly bonded 

monolithic structure. As a result, First Solar thin film PV modules produce no emissions to soil, air or water under 

normal operating conditions.

While module efficiency identifies the power produced by a module in standard test conditions (STC), the Specific 

Annual Energy Yield metric provides a more useful picture of the energy produced by the plant in a year of real world 

conditions. In optimal climates such as high temperature and high humidity with tracker mounting systems, First Solar 

thin film modules provide up to 9 percent greater specific annual energy yield compared to conventional crystalline 

silicon modules due to their low temperature coefficient, superior spectral response and unique cell design which 

minimizes power loss from shading.

Leading Eco-Efficient PV Technology

2 M. Seitz, M. Kroban, T. Pitschke, S. Kriebe, 2013, Eco-Efficiency Analysis of Photovoltaic Modules, Bavarian State Ministry of Environment and Health.
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3 Wyss F., Frischknecht R., de Wild-Scholten M., Stolz P., PEF screening report of electricity from photovoltaic panels in the context of the EU Product 
Environmental Footprint Category Rules (PEFCR) Pilots, v.1.4, August 2015, Switzerland.

When evaluating a solar power plant’s return on investment (ROI), energy yield has one of the biggest impacts on the overall 

Levelized Cost of Electricity (LCOE). First Solar’s high efficiency thin film modules are proven to deliver more usable energy 

per nameplate watt than conventional silicon-based modules. This means that for an equivalently designed and installed 

power plant priced at the same $/Watt, a First Solar plant will produce more energy, resulting in a lower LCOE ($/MWh). 

In addition to delivering competitive, accessible and reliable solar electricity globally, First Solar energy solutions 

provide an ecologically leading solution to climate change, energy security and water scarcity. On a lifecycle basis, First 

Solar thin film modules have the smallest carbon footprint, lowest water use and fastest energy payback time of any 

PV technology on the market. A recent study evaluated the environmental footprint of five different PV technologies 

(CdTe, CIS, micromorphous-Si, multicrystalline-Si, monocrystalline-Si) in accordance with the European Commission’s 

Product Environmental Footprint Category Rules and concluded that CdTe PV has the smallest environmental impact 

in most of the fifteen impact categories including energy demand and water use, mineral resource depletion, land use, 

greenhouse gas emissions, heavy metal emissions and other air pollutants.3 

First Solar Specific Annual Energy Yield Advantage in Different Regions of the World

1 PV Syst energy simulation of equivalently designed fixed tilt arrays comparing First Solar thin film PV modules to ‘tier 1’ 72-cell multi-crystalline silicon utility 
scale PV modules
2 PV Syst energy simulation of equivalently designed single-axis tracker arrays comparing First Solar thin film PV modules to ‘tier 1’ 72-cell multi-crystalline 
silicon utility scale PV modules
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In addition to having the lowest carbon footprint, First Solar has the fastest energy payback time (EPBT) of all solar PV 

technologies on a life cycle basis. Energy payback time is the amount of time a system must operate to recover the 

energy required to produce it. In less than one year, First Solar PV power plants produce more energy than was required 

to create them. This enables the rapid expansion of PV while achieving faster carbon reductions.

Due to our efficient and fully integrated manufacturing process, First Solar modules have approximately half the carbon 

footprint of conventional crystalline silicon modules and a fraction of the carbon footprint of conventional energy sources.

4 Coal, oil, gas data from ExternE project, 2003. Kim and Dale, Life Cycle Assessment of Biofuel Systems, 2005. Fthenakis and Kim, V. Fthenakis, H.C. 
Kim, Energy Use and Greenhouse Gas Emissions in the Life Cycle of CdTe Photovoltaics, 2006. Fthenakis and Alsema, Photovoltaics Energy Payback Times, 
Greenhouse Gas Emissions and External Costs: 2004–early 2005 status, Progress in Photovoltaics; Research and Applications, 2006.
5 M. de Wild-Scholten, (2013), Energy payback time and carbon footprint of commercial photovoltaic systems, Solar Energy Materials & Solar Cells 119, 
296-305. (Updated with 2015 module efficiency). PV technologies assume rooftop installation, 1700 kWh/m2/yr irradiance, UCTE grid, and 20% module 
degradation in 30 years. Si and CIGS PV efficiency estimate for 2015 based on de Wild-Scholten (2013). CdTe efficiency estimate based on First Solar Analyst 
Day (2014) Technology Update.

Gas CC = Natural Gas Combined-Cycle | IGCC = Integrated Gasification Combined Cycle | CCS = Carbon Capture and Storage
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While energy security and climate change have been important drivers for renewable energy adoption, water security 

provides an additional driver. According to the International Energy Agency, global energy generation accounted 

for approximately 15% of the world’s total water withdrawals in 2010 which amounts to 583 billion cubic meters 

per year. That’s enough water to fill 233 million Olympic-sized swimming pools every year.6 The energy-water nexus 

associated with traditional energy sources is a growing concern particularly in water-stressed regions. First Solar’s 

thin film modules have the lowest life cycle water use compared to other solar technologies and conventional energy 

generation. First Solar PV modules use up to 300 times less water per MWh than conventional energy over the life 

cycle and solar PV does not require any water to generate electricity during operation. First Solar thin film PV has the 

lowest life cycle water use of all solar technologies and uses up to 12 times less water than other solar technologies 

on a life cycle basis.

6 International Energy Agency, (2012), World Energy Outlook.
7 Coal, oil, gas, nuclear, silicon PV data: Fthenakis and Kim. Life cycle uses of water in U.S. electricity generation. Renewable and Sustainable Energy 
Reviews vol. 14, pp. 2039–2048, 2010. CSP data: Meldrum, Nettles-Anderson, Heath, Macknick, Life cycle water use for electricity generation: a review and 
harmonization of literature estimates, Environmental Research Letters, 2013. CdTe PV data: Sinha, Meader and de Wild-Scholten, Life Cycle Water Usage in 
CdTe Photovoltaics, IEEE, Journal of Photovoltaics, 2012.

Every year, 10GW of First Solar modules save over 18 billion liters of water per year which is equivalent to approximately 

7,000 Olympic swimming pools, based on worldwide averages.
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8 Scope 1 includes direct GHG emissions from sources that are owned by the company e.g. emissions from fossil fuels burned on-site or emissions from 
company-owned vehicles. Scope 2 includes indirect GHG emissions resulting from the generation of electricity, heating and cooling, or steam generated off-site 
but purchased by the company e.g. purchased grid electricity.

First Solar Annual Carbon ImpactFirst Solar’s eco-efficient PV modules and power 

plants are displacing more than twenty times 

the amount of greenhouse gas emissions we 

emit through our global operations. In 2014, 

First Solar’s company-wide scope 1 and scope 

28 greenhouse gas emissions amounted to 

approximately 0.3 million metric tons of CO2 

equivalent. With over 10GW of modules installed 

worldwide, First Solar PV solutions are displacing 

more than 7 million metric tons of CO2 equivalent 

per year resulting in a net beneficial carbon 

impact of over 6.6 million metrics tons CO2e per 

year, assuming average worldwide irradiance and 

grid electricity emissions. 
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In 2014, we invested over $140 million in research and development (R&D), more than any of our competitors. Our 

R&D efforts are focused on achieving the goals established in our cost and efficiency roadmaps to make solar a 

valued component of the global energy generation portfolio and increase our customer’s financial savings. Our module 

efficiency has improved on average more than half a percent every year for the last 10 years.

In 2015, the average conversion efficiency of our modules was 15.6 percent, an improvement of 1.6 percentage points 

from our average conversion efficiency of 14.0 percent in 2014. First Solar recently achieved two new world records for 

CdTe PV efficiency, 1) achieving independently certified research cell efficiency of 22.1 percent and 2) an aperture area 

efficiency of 18.6 percent and a total area module efficiency of 18.2 percent. By executing our roadmap to increase 

lead line module efficiency to approximately 20 percent in 2019, First Solar is simultaneously driving down emissions 

and the cost of solar electricity.

Continuous Improvement

First Solar implements a robust Change 

Management System (CMS) to ensure 

product changes do not negatively impact 

product safety, reliability, environmental 

footprint or recyclability. Process changes and 

module design improvements undergo several 

test and validation runs before receiving 

final approval and being implemented 

across manufacturing facilities. Life cycle 

analysis is performed for significant product 

and manufacturing process modifications 

to assess environmental, health and 

safety impacts before any changes are 

implemented.
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First Solar modules and PV power plants are certified to globally recognized standards for safety, quality, reliability 

and environmental sustainability to provide the most bankable PV solutions in the industry. Our modules are certified 

to regional standards including UL for North America, CEC for Australia, Golden Sun for China, MCS for the U.K. and 

JET for Japan. First Solar PV modules meet rigorous performance testing standards, demonstrating their durability 

and reliability in real-world environments. The performance of our modules and PV power plants are monitored through 

world-class outdoor test sites to provide high-level field validation.

Industry-Leading Quality, Reliability And Safety 

• 1st thin film module and one of only 5 modules in the world to pass the Long 
Term Sequential test

• 1 of only 4 modules in the world to pass Atlas 25+ Durability Testing

•  1st PV company to achieve world-class VDE Quality Tested certification for 
entire PV power plant systems

 Testing the power plant as a whole lowers the levelized cost of solar electricity (LCOE) by optimizing 

system performance through a highly accurate energy yield report, ensuring the electrical and mechanical safety of 

the system and providing independent verification to investors, lenders and insurance companies. 

Test Description Results

IEC 61646/IEC 61730 
Certification

Basic industry market entry certifications
PASS

1500V certification level

Thresher Test
Multiplies basic IEC 61730/61646 test cycles and 
durations 2X to 4X

PASS
<5% Power Output drop

Long-Term  
Sequential Test

6-month accelerated protocol to evaluate long-term 
harsh climate durability 

PASS
1st thin film module, and one of 
only 5 modules in the world to pass.

Atlas 25+  
Certification

12-month weathering-intensive certification through 
projected 25+ year harsh climate field lifetimes

PASS
One of only 4 modules in the world 
to pass.

IEC 62804  
PID-Resistant 
Certification

Demonstrates high resistance to potential induced 
degradation at extreme ± 1500V voltages at most 
extreme 192hr 85C/85% RH test levels, enabling 
confident floating and grounded applications

PASS
1500V

IEC 60068 Certification 
Desert Sand Resistance

Demonstrates minimal power loss and package 
integrity resistant to wind-blown particulates PASS

Fraunhofer PV Durability 
Initiative

Durability benchmarking program rates modules 
according to their likelihood of performing reliably 
over their expected service life based on accelerated 
stress testing and long-term outdoor exposure

PASS
Best-in-class long term durability
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More than 40 researchers from leading international institutions have confirmed the benefits and safety of First Solar 

PV technology over its entire life cycle; during normal operation as well as foreseeable accidents such as fire or module 

breakage and through end-of-life recycling and disposal. First Solar modules are tested for safety during breakage, fire, 

flooding and hail storms to ensure their durability in the field. First Solar has extensive reliability testing capabilities 

with the ability to test up to approximately 80,000 modules per year for light-induced degradation, resilience to wind, 

snow and ice loads, fire resistance under reverse current fault conditions, material adhesiveness, breakage resistance 

to hail impact and performance in the event of soiling or shading. With more than 11,000 projects and over 10,000MW 

installed worldwide, First Solar modules have a proven record of safe and reliable performance.

Over                           modules installed worldwide

First Solar PV
An Environmentally
Safe Energy Source

with over 11,000 projects in the Americas, Europe, Middle East, Asia, and Australia
100 million

SAFETY DURING
FLOODING

Tested for
SAFETY DURING

BREAKAGE

Tested for

SAFETY DURING
FIRE

Tested for
SAFETY DURING
HAIL STORMS

Tested for

http://firstsolar.com/About-Us/Corporate-Responsibility/Sustainability-Documentation.aspx
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First Solar has a long-standing leadership position in PV recycling. We established the industry’s first voluntary global 

prefunded module recycling program in 2005. In 2013, we transitioned to a more flexible and cost-effective pay-as-you-

go offering which is globally available and provides a more optimized use of customer cash flows by funding recycling 

at end-of-life. Our state-of-the-art recycling facilities are operational in the U.S., Germany and Malaysia, and have a 

scalable capacity to accommodate high volume recycling as more modules reach the end of their 25+ year life. 

During the recycling process, First Solar modules are finely crushed and loaded into batch reactor columns where 

injection systems spray sulphuric acid and hydrogen peroxide to separate the semiconductor film from the glass. 

The acidic leaching solution is drained and reused for multiple cycles. Our high-value recycling process recovers 

approximately 90 percent of the glass for reuse in new glass products and over 90 percent of the semiconductor 

material for reuse in new modules. 

First Solar Recycling Program

Tellurium Product

Shredder Hammermill Crushed/
Milled
Scrap

Holding Bin

Laminate Material

Clean Glass Cullet

EVA/Glass Separation

Reactor Columns
(Film Removal Solid/ 
Liquid Separation)

Metals Precipitation 

Cadmium Product

Third-party Cd/Te
Separation and 

Refining

+ 90% Recycling of semiconductor material
~ 90% Recycling of glass 

First Solar PV Module Recycling Process (Version 2)

First Solar is proactively investing in recycling technology improvements and is implementing a cost reduction roadmap 

to drive down recycling prices. We are currently developing third-generation recycling technology based on a continuous 

flow process to improve process efficiency and throughput while reducing overall operations cost. We aim to develop 

modular recycling facilities for smaller markets to enable in-country recycling and reduce transportation costs. 
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First Solar’s semiconductor material is manufactured from byproducts of zinc and copper refining. Cadmium (Cd) is 

primarily generated as a byproduct of refining zinc ores and tellurium (Te) is primarily a byproduct of copper refining.  

A future oversupply of Cd is projected as current demand for Cd decreases. Thin Film PV systems provide a sustainable 

use for Cd which would otherwise be stored or disposed of10. Te is managed through both demand and supply side 

strategies, see figure below.11 Te is largely supplied from the byproducts of copper production, which have been growing 

at a rate of approximately 1-3 percent per year.12, 13 On the supply side, production could be expanded by improving Te 

recovery from coper anode slimes and beginning to recover Te from non-traditional byproduct streams. On the demand 

side, progress in PV module conversion efficiency and manufacturing will reduce the demand for Te per Watt produced. 

First Solar maintains a strategic reserve of tellurium products to decrease exposure to tellurium supply or price 

volatility.

In the longer term, end-of-life recycling is expected to be an important additional source of Te supply. In 2014, 

approximately 12.5 percent of the tellurium in our semiconductor material came from recycled input materials. As 

more First Solar modules reach the end of their useful life, this percentage is likely to increase. Researchers from 

independent institutions have concluded that a combination of improvements in PV module Te intensity, Te recovery 

from copper ores and recycling could lead to annual production of CdTe PV on the order of 100GW per year by mid-

century at reasonable cost, which would enable terawatt-scale deployment on the order of a decade14, 15, 16.

Raw Material Availability

Demand and Supply-Side Tellurium Management Strategies

10  Matsuno, Y., T. Hur, and V. Fthenakis. 2012. Dynamic modeling of cadmium substance flow with zinc and steel demand in Japan. Resources, 
Conservation and Recycling, 61: 83– 90.

11  Sinha, P. 2013. Life Cycle Materials and Water Management for CdTe Photovoltaics. Solar Energy Materials and Solar Cells, 119, 271-275.
12  Zweibel, K., 2010, The Impact of Tellurium Supply on Cadmium Telluride Photovoltaics, Science, 328: 699-701.
13  Redinger, M., Lokanc, M., Eggert, R. G., Woodhouse, M., Goodrich, A. C, 2013, The Present, Mid-Term, and Long-Term Supply Curves for Tellurium: 

And updates in the results from NREL’s CdTe PV module manufacturing cost model”; Available at: http://www.nrel.gov-docs-fy13osti-60430.pdf 
14  Ibid. 
15  Houari, Y. J. Speirs, C. Candelise, and R. Gross. 2013. A system dynamics model of tellurium availability for CdTe PV.
16  Fthenakis V.M. 2012. Sustainability metrics for extending thin-film photovoltaics to terawatt levels. MRS Bulletin. Vol. 37: 425-430.

DEMAND SIDE 
MANAGEMENT

SUPPLY SIDE  
MANAGEMENT

Product Design Material Sourcing Manufacturing End-of-Life

• Decrease 

semiconductor  

layer thickness

• Increase module 

efficiency

• Increase energy 

output with  

tracking systems

• Te supply 

proportional to 

copper production

• Increase Te 

recovery from 55 

to 80%

• Obtain Te from 

lead by-product

• Direct Te mining

• Recycle overspray

• Recycle scrap

• Collection and 

recycling

• Semiconductor 

refining
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Our thin film module manufacturing process uses approximately 30 types of raw materials and components to 

construct a complete solar module. Critical raw materials and components in our manufacturing process include 

cadmium telluride, front glass coated with transparent conductive oxide, photo resist, laminate material,  

tempered back glass, junction boxes, cables and solar connectors.

4 First Solar Supply Chain

CLEAN ENERGY

TRANSPORT

End-of-Life PV Modules

MINING BYPRODUCTS

TRANSPORT

Raw Material

TRANSPORT

PV Modules

PV MODULE
MANUFACTURING

PV RECYCLING
PV PLANT

CONSTRUCTION
PRODUCT USE & 

O&M

MATERIALS

Glass Cullet for
New Glass Products

MATERIALS

Laminate Material & 
Junction Box

MATERIALS

Semiconductor
Re�ning & Compounding

MATERIALS

Glass Sheets

MATERIALS
MATERIALS

Balance of Systems
Structure

MATERIALS

Semiconductor Filter Cake
for 3rd Party Re�ning
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In 2014, First Solar spent over $2.7 billion on 

its global supply chain. Our data includes our 

manufacturing bill of materials, project spend, 

capital spend and indirect expenses. The 

data includes all credit memos. Approximately 

$2.1 billion or 77 percent was spent on local 

suppliers in the U.S. to support our module 

manufacturing operations and solar project 

development. First Solar is creating over 3,900 

indirect jobs associated with our product with 

28 of our top U.S. non-EPC suppliers. In total, 

we estimate we are creating over 43,000 jobs 

across the supply chain worldwide.

At First Solar, we recognize that diversity and 

inclusion is a driving force in the success of 

our company. Our commitment to diversity 

is about building projects that support 

the growth and success of the small and 

disadvantaged contracting community. We 

are actively pursuing ways to increase our 

spending with diverse business enterprises 

(DBEs). In 2014, approximately $97 million was 

awarded to women-, minority-, and disabled 

veteran-business enterprises (WMDVBE). 

We are in the process of building lasting 

business relationships through the continuous 

development and engagement of DBEs as 

partners.

Global Supply Chain Spend by Region*

InternationalU.S.

23%

77%

*Data is based on where a purchase order is placed, not 
necessarily where work is performed. 



FIRST SOLAR SUSTAINABILITY REPORT Supply Chain Sustainability | 27

First Solar utilizes a supplier selection scorecard process to identify the right supplier partners who can meet our 

technical, quality and commercial needs. Before any materials are used in our manufacturing process, a supplier 

must undergo a rigorous qualification process. First Solar’s Supplier Qualification process is linked to our Change 

Management System and is used to qualify any new suppliers and materials. First Solar inspects over 1,000 material 

qualities per day and issues over 6,000 certificates of analysis per year. When possible we attempt to use suppliers 

that can provide a raw material supply source that is near our manufacturing locations, reducing the cost and lead 

times for such materials.

First Solar performs periodic cross-functional team reviews of our critical suppliers’ performance using a balanced 

scorecard which focuses on the areas of Quality, Cost, Flexibility, Service, Technology and Sustainability. During these 

business reviews we communicate First Solar’s state of the business and work in partnership with our supply base to 

develop the best course of action for them to support our dynamic needs. 

First Solar continues to validate supplier quality through annual audits and weekly meetings with key suppliers. Our 

supplier scorecards provide a rating system which is used to evaluate the supplier performance and track any year 

over year change. First Solar’s Supplier Quality group trends and monitors on a monthly basis the number of non-

conformances and drives the supplier to provide permanent corrective actions to prevent any reoccurrence of issues.

First Solar is committed to protecting human rights, enforcing fair labor practices and addressing the potential risks 

of child labor and other forced labor across our supply chain. We require our suppliers to conform to the Electronic 

Industry Citizenship Coalition (“EICC”) Code of Conduct and adhere to the Solar Energy Industry Association (SEIA) Solar 

Industry Environment & Social Responsibility Commitment. First Solar’s Supplier Manual requires our direct suppliers 

among other things to comply with all fair labor standards laws, provide safe and legal working conditions, and treat all 

their workers with respect and dignity. Our Supplier Manual is distributed to all our current and prospective suppliers.

In compliance with the California Transparency in Supply Chains Act (SB 657), First Solar is committed to addressing 

the potential risks of human trafficking, forced labor and slavery in our supply chain by:

1.  Verifying our suppliers’ adherence to quality, sustainability and social responsibility through supplier contractual 

agreements, scheduled visits and audits of their facilities. Violation of any Labor Standards may result in the 

termination of First Solar’s business relationship with the supplier.

2.  Requiring direct suppliers to certify that materials supplied to First Solar and incorporated into First Solar’s 

products (i) comply with all applicable laws, and (ii) are manufactured in full compliance with applicable laws, 

which includes laws enforcing fair labor standards and prohibiting slavery and human trafficking.

3.  Ensuring internal accountability standards by requiring all First Solar directors, officers and employees to act 

ethically and in compliance with First Solar’s Associate Handbook and Code of Business Conduct and Ethics 

which is available on our website. 

Supplier Qualification and Assessment

Human Rights Standards and Practices 

http://www.firstsolar.com/~/media/Documents/Corporate-Governance/IR_CodeOfBusinessConductAndEthics_NA.ashx?la=en
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First Solar’s global compliance organization manages the company’s ethics and compliance program. The goal 

of this organization is to implement policies, processes, training, monitoring and general awareness programs 

to promote ethics and compliance with applicable legal and regulatory standards. Subject to the requirements 

of local law, and after due diligence and full and fair investigation, any employee found to have directly engaged 

in or knowingly engaged suppliers engaged in slave labor or human trafficking will be subject to immediate 

termination of employment.

4.  Providing training on SB 657 and other Federal and International anti-human trafficking regulations to all First 

Solar employees that engage in procurement activities with third parties, including suppliers. First Solar’s 

Avoiding Trafficked Labor training includes the following objectives: Recognizing and communicating awareness 

of human trafficking risks relevant to First Solar’s business; assuring compliance with trafficking-related statutes 

and regulations; and formulating plans to identify and avoid trafficked labor in each specific business unit at First 

Solar.

First Solar is committed to responsible sourcing and operating a supply chain free of conflict minerals21. We support the 

goals established under Section 1502 of the Dodd-Frank Wall Street Reform and Consumer Protection Act (the “Dodd-

Frank Act”) on conflict minerals and condemn human rights abuses associated with the extraction, transport or trade of 

minerals and any direct or indirect support to non-state armed groups or security forces that illegally control or tax mine 

sites, transport routes, trade points or any upstream actors in the supply chain.

First Solar’s Conflict Mineral Policy is published on our website, communicated to our suppliers, and incorporated into 

supplier contracts. We require all our direct suppliers to agree to and follow these principles. First Solar is committed 

to complying with the reporting obligations required under Section 1502 of the Dodd-Frank Act and the U.S. Securities 

and Exchange Commission’s rules on conflict minerals, including the requirement to conduct inquiries and, if necessary, 

due diligence into the source and chain of custody of any conflict minerals included in our products. In accordance 

with SEC rules, we conducted a materials content analysis to identify whether any products we have manufactured and 

contracted to manufacture contain certain conflict minerals and implemented a Reasonable Country of Origin Inquiries 

(RCOI) process to determine whether any of the conflict minerals originated, or may have originated, in the covered 

countries and whether such conflict minerals originated from recycled or scrap sources. Our direct suppliers performed 

similar RCOI procedures to identify the chain of custody from their suppliers back to the smelter and origin. We aim to 

advance the effectiveness of our due diligence efforts and further enhance our compliance processes as part of our 

continuous improvement efforts to mitigate risk. First Solar’s Specialized Disclosure and Conflict Minerals reports  

are publically available on our website.

Conflict Minerals

21 Conflict Minerals include cassiterite, columbite-tantalite (colton), gold and wolframite and their derivatives, tin, tantalum, and tungsten (or any other mineral 
or its derivative determined by the Secretary of State) which are sourced from the eastern Democratic Republic of the Congo (“DRC”) or an adjoining country 
(together, the “Conflict Region”) whose extraction and trade are financing conflict in the Conflict Region. 

http://firstsolar.com/~/media/Documents/Sustainability/FS%20Mineral%20Policy.ashx
http://investor.firstsolar.com/sec.cfm
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First Solar is minimizing the company’s operational impact and driving continuous improvement through increased 

module and manufacturing throughput efficiency, conservation projects and on-site PV installations. All First Solar 

manufacturing sites are certified to globally recognized standards: ISO 14001 for Environmental Management, ISO 

9001 for Quality and OHSAS 18001 for Occupational Health and Safety. 

First Solar modules are manufactured in a high-throughput, automated environment that integrates all manufacturing 

steps into a continuous flow line. During the manufacturing process, a thin semiconductor layer is continuously applied 

onto glass substrates using a high temperature Vapor Transport Deposition process. Laser scribes are then used to 

define individual cells and monolithic integration for cell interconnection. First Solar’s fully integrated manufacturing 

process requires less energy, water and semiconductor material than conventional crystalline silicon, enabling First 

Solar thin film modules to have the smallest carbon footprint, lowest life cycle water use and fastest energy payback 

time of all solar technologies. In less than 2.5 hours, a sheet of glass is transformed into a complete PV module - flash 

tested, boxed and ready for shipment.

5 World-Class Manufacturing

Since 2009, First Solar has reduced its operational energy, water, waste and carbon intensity through improvements 

in module efficiency and manufacturing throughput, ramping up capacity utilizations of our manufacturing facilities and 

implementing resource conservation projects. Despite increased production and additional manufacturing equipment 

that resulted in increased energy and water requirements in 2014, First Solar lowered its carbon and waste intensity 

primarily due to significant improvements in module efficiency and manufacturing throughput.
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In 2012, First Solar set a goal to reduce its GHG intensity by 35 percent by 2016 from a base year of 2008. This 

graph depicts direct scope 1 and indirect scope 2 emissions17 of all manufacturing and recycling plants, R&D and 

testing facilities, EPC-owned construction equipment, company-owned operational solar projects and company-owned 

vehicle fleet on a carbon intensity basis measured per MW. Since 2008, First Solar reduced its carbon intensity by 

approximately 27 percent through increased module efficiency and manufacturing throughput. In 2014, our emissions 

intensity decreased by approximately 9 percent compared to 2013, largely due to our utility in Malaysia switching to a 

cleaner grid mix. Despite increased manufacturing energy requirements, First Solar emissions were offset by module 

efficiency improvements as well as on-site energy efficiency and renewable energy projects.

Greenhouse Gas Emissions Goal

Energy Conservation Initiatives
First Solar is implementing energy efficiency initiatives and installing onsite PV installations as part of our 

standard manufacturing system design at our production sites in Ohio and Malaysia and at our recycling facility in 

Frankfurt Oder, Germany. 

2.75MW AC Rooftop and Ground-Mount PV Installation at First Solar’s Perrysburg, Ohio Manufacturing Facility.

The Perrysburg PV installation generates enough energy to power 290 average local homes, displacing 1,920 

metric tons of CO2-eq emissions per year, based on the regional average grid. Our Perrysburg, Ohio facility uses 

solar electric power to offset peak demand. On the hottest days of the year in Ohio, we limit our energy usage by 

implementing an Energy Load Shaving Reduction Initiative to reduce the burden on the regional grid during peak 

hours.

17 Scope 1 includes direct GHG emissions from sources that are owned by the company e.g. emissions from fossil fuels burned on-site or emissions from 
company-owned vehicles. Scope 2 includes indirect GHG emissions resulting from the generation of electricity, heating and cooling, or steam generated 
off-site but purchased by the company e.g. purchased grid electricity.
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2.9 MW Rooftop PV Installation at First Solar’s Recycling Facility in Frankfurt Oder, Germany.

750kw AC PV Installation at First Solar’s Manufacturing Facility in Kulim, Malaysia.

First Solar installed four PV installations (totaling 2.9MW) on our recycling facility in Frankfurt Oder, Germany. The 

installations generate enough energy to power approximately 800 average German homes and displace over 1,350 

metric tons of CO2-eq emissions per year, based on national averages.

In 2015, First Solar installed 7,820 modules to power our manufacturing facility in Kulim, Malaysia. The 750kW 

installation generates enough energy to power 350 average Malaysian homes and displace 750 metric tons of CO2-eq 

annually, which is the equivalent of removing 150 cars from the road and saving over 1.4 million liters of water per year, 

based on national averages.
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Energy Efficiency Initiatives at First Solar Manufacturing Facilities in 2014

Activity Type Energy and Carbon  
Saving Initiatives 

Investment 
Required 
(USD)

Annual CO2e 
savings  
(metric tonnes)

Annual  
Monetary  
Savings (USD)

Energy 
efficiency:
Building 
Services

Introduced energy efficient lighting for our 
manufacturing floor in Kulim, Malaysia by 
replacing existing Metal Halide 400W lighting 
with 120W LED high bay lights.

1,167,894 4361 855,924

Energy 
efficiency:
Building Fabric

Implemented airborne ultrasound 
leak detector at our Kulim, Malaysia 
manufacturing facility to identify and reduce 
Compressed Dry Air (CDA) leakage. Small 
leaks cannot be detected by ear, so airborne 
ultrasound detection is needed to perform 
leak detection. This will save energy from 
CDA generation by reducing the amount of 
leakage throughout the CDA distribution 
pipeline.

3,218 165 34,000

Energy 
efficiency: 
Building 
Services

Introduced energy efficient lighting at our 
Perrysburg, Ohio manufacturing facility 
by replacing existing Metal Halide and 
Fluorescent fixtures with 192W LED fixtures. 
In total, 1,716 fixtures were replaced.

479,500 2,486 181,327

Energy 
efficiency: 
Building 
Services

Replaced Halogen 50W with LED 3W Bulbs 
at our Perrysburg, Ohio facility. Multiple bulbs 
would burn out every week. Savings includes 
energy, labor and materials. 

1,000 60 4,500
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Manufacturing Water Intensity

First Solar’s manufacturing water intensity (water consumption per watt produced) has decreased nearly 20 percent 

since 2009 due to significant improvements in module efficiency and manufacturing throughput along with water 

conservation and recycling projects. In 2014, water conservation efforts at our Kulim, Malaysia manufacturing facility 

helped reduce on-site water consumption by approximately 3 percent. 

Manufacturing Energy Intensity

First Solar’s manufacturing energy intensity (energy consumption per watt produced) includes all processes from the 

beginning of our manufacturing process to finished panel. First Solar’s manufacturing energy intensity has decreased 

by nearly 10 percent since 2009 due to increased manufacturing throughput and module efficiency. In 2014, our 

manufacturing energy intensity increased approximately 7 percent due to increased production and additional 

manufacturing equipment. During 2014, we produced 1.8GW DC of solar modules which represented a 13 percent 

increase from 2013. Last year, we ran our manufacturing facilities at approximately 81 percent capacity utilization, 

which represented a 4 percentage point increase from 2013.
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On-site treated industrial wastewater is indirectly discharged to sanitary sewer in the United States, and directly 

discharged to river in Malaysia. First Solar is committed to complying with wastewater regulations in all countries 

where we operate. First Solar treats wastewater at our manufacturing and recycling facilities using a batch discharge 

system. Once treated, the water is collected in holding tanks, which are sampled and tested to confirm compliance with 

regulatory limits before being discharged. No industrial wastewater leaves our site unless we have tested and approved 

it for discharge, even if it is being discharged to a municipal wastewater treatment plant. If the water contaminant levels 

are above the permitted discharge limit, it is sent for re-treatment internally. First Solar factories are equipped with 

state-of-the-art analytical capabilities for in-house water testing of heavy metals such as cadmium. Treated wastewater 

discharged from First Solar’s industrial wastewater treatment facilities in Ohio and Malaysia are significantly below the 

permitted discharge limits for cadmium.

In 2014, approximately 50 percent of First Solar’s total water withdrawn from water utilities (2.82 billion liters) was 

discharged as wastewater from our industrial wastewater treatment systems in Ohio and Malaysia. The remaining 

50 percent was used for irrigation, cooling towers, recycling and sanitary purposes. 

Effluents and Waste 

UPW Plant/
Manufacturing/

WWTP

Irrigation

Sanitary

Cooling Tower

Treated Industrial 
Wastewater 
Discharge

(1.4 million m3)

Sanitary 

Sewer/ 
Evaporation

2.82 million m3

Total Municipal 

Water Supply to  
First Solar sites in 
Ohio and Malaysia
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Manufacturing Waste Intensity 

This graph depicts waste recycled and disposed by First Solar’s 

manufacturing and recycling facilities in Perrysburg, Ohio and Kulim, 

Malaysia. The data includes modules that we recycle onsite; both 

manufacturing line scrap and modules returned from the field but do 

not include modules that are being recycled at our German recycling 

facility. First Solar’s state-of-the-art recycling process recovers 

over 90 percent of the semiconductor material and 90 percent of 

the glass. The glass cullet is reused in new glass products and the 

unrefined semiconductor material is sent for further processing to 

be reused in new modules. Many other manufacturing byproducts 

are recycled. Overall, of the total material First Solar sends off-site, 

over 76 percent is sent for beneficial reuse and not to landfill. Our 

percentage of disposed waste increased in 2014 due to the disposal of 

old manufacturing equipment that could not be recycled.

Waste by Type and Destination
This graph depicts First Solar’s overall waste produced in 

kilograms (kg) according to type and disposal. Total waste 

generation increased by approximately 3 percent in 2014 

compared to 2013 due to an increase in production and 

the disposal of old manufacturing equipment that could not 

be recycled. Hazardous waste is classified according to the 

definition used by the countries in which we operate.
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Manufacturing Waste Intensity 

First Solar’s manufacturing waste generation intensity (grams per watt produced) has decreased by over 66 percent 

since 2009 through increased module and manufacturing efficiency, targeted waste minimization projects and the 

closure of our German manufacturing facility in 2012. Manufacturing waste generation intensity decreased by nearly 10 

percent in 2014 due to increased module efficiency and manufacturing throughput.
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“Safety First” is a core value at First Solar and we strive for an injury-free workplace. First Solar’s recordable injury 

rate18 (RIR) includes all manufacturing and office personnel. The engineering, procurement and construction (EPC) 

RIR includes PV array construction workers that were contracted by First Solar. An injury is considered recordable 

if it requires medical attention beyond first aid. First Solar’s company-wide and EPC injury rates are well below 

manufacturing and construction industry average rates of 4.9 and 3.2 per 200,000 hours of exposure, respectively. 

Since 2008, First Solar has reduced its recordable injury rate by over 80 percent (from 2.6 to 0.3) by establishing a 

strong safety culture throughout the company, ensuring understanding of First Solar’s Safety Policies and Procedures, 

and standardizing processes at our project sites. 

In 2014, First Solar reduced its company-wide and EPC site injury rates by over 30 percent compared to the previous 

year through ergonomic improvements and implementation of safety engagement programs. First Solar has experienced 

health and safety teams in place at each manufacturing facility and project site. Daily safety incident tracking and 

improved trending tools makes it easier to identify unwanted trends and areas of increased attention across our entire 

fleet of projects.

First Solar has joint management-worker health and safety teams operating at all our manufacturing and R&D facilities. 

In Malaysia, our site safety committee is comprised of 15 management representatives and 54 worker representatives. 

In Perrysburg, we have approximately 56 people that support the manufacturing and R&D functions across seven 

teams. The cross-functional safety teams’ membership rotates every six months to enable all associates in each 

department to participate. We have eight associates on the safety committee at our R&D laboratory in Santa Clara. 

First Solar’s Safety Steering Committee consists of 11 representatives from management who provide direction, 

leadership and cross-site synergy to develop an injury free culture for all associates.

18 RIR is the number of recordable injuries and illnesses per 200,000 hours of exposure. 200,000 is the number of hours accumulated by 100 employees 
working 40 hours a week for 50 weeks.

Safety First: Occupational Health and Safety
Recordable Injury Rate (Per 200,000 Hours Of Exposure)
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First Solar PV power plants provide a meaningful value proposition over conventional energy sources and deliver 

broad-ranging benefits throughout their construction and operation, including:

• Generating clean electricity for 25+ years with no carbon emissions or other air pollutants.

• Requiring no water to generate electricity and using less water on a life cycle basis than most alternative 

sources of energy generation.

• Providing reliable and cost competitive solar energy with fixed pricing and low operating costs to reduce the 

risk of fuel price volatility and eliminate hedging costs. 

• Creating hundreds of jobs and providing millions of dollars benefitting local economies. 

In 2014, First Solar PV project construction and operation and maintenance (O&M) provided over $1.86 billion 

in direct economic benefits with over 88 percent spent on U.S. projects. First Solar PV projects resulted in an 

estimated 10,000 direct jobs and over 8,000 indirect jobs worldwide in 2014, based on calculations provided by the 

University of Massachusetts Department of Economics and Political Economy Research Institute (PERI). In total, we 

estimate we are creating over 43,000 jobs across the value chain, including construction and long-term jobs for the 

maintenance and monitoring of PV power plants.19

6 Benefits of First Solar PV Power Plants

19 The estimated job creation includes actual First Solar associate jobs and estimated supply chain jobs based on calculations provided by the University of 
Massachusetts Department of Economics and Political Economy Research Institute (PERI) in The Economic Benefits of Investing in Clean Energy. Direct jobs= 
5.4 jobs/$1M spend; Indirect Jobs= 4.4 jobs/$1M spend; Induced jobs= .4 jobs (Direct + Indirect). Total First Solar annual spend was more than $2.71 billion.

Construction of a Utility-Scale PV Power Plant
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First Solar is committed to responsible land use and works to minimize impacts during the construction and operation 

of our projects. We have worked with NGOs such as the World Wildlife Fund (WWF) to identify best practices for 

each stage of utility-scale PV power projects– from development, to construction and decommissioning. First Solar 

contributed to WWF’s report “Solar PV Atlas: Solar Power in Harmony with Nature, Towards 100 percent renewable 

energy.” The report addresses the common misconception that solar PV requires a lot of land and demonstrates how 

responsibly developed PV power plants help significantly reduce greenhouse gas emissions, heavy metal emissions 

and water usage by displacing conventional grid electricity. We continuously strive to implement best practices in the 

design and development of our PV projects through an extensive site selection process, community involvement, impact 

mitigation and biodiversity protection.

Site Selection
Each First Solar project begins with an extensive review of potential site locations, and considers the available solar 

resources, proximity to existing electrical transmission lines, current land uses, site characteristics and environmental 

sensitivities. We strive to locate our projects in areas with the least conflicts or on previously disturbed land such as 

drought-stricken farmland or grazing land. For example, from the original study area of over 19,000 acres, we identified 

approximately 3,800 acres of least-conflict land for our 550MW Desert Sunlight project in California. Our AV Solar 

Ranch One, Rosamond, Lost Hills and North Star projects were sited on fallow farmland and repurposed to generate 

clean electricity for 25+ years. First Solar’s 53MW PV power plant in Lieberose, Germany was located on a former 

military site which was polluted with munitions and waste. The project prompted the environmental cleanup of the area, 

resulting in the removal of multiple land mines, grenades and other munitions.

Community and Stakeholder Engagement
Stakeholder engagement is an integral part of First Solar’s project development and community outreach activities. 

First Solar consults with neighbors, community groups, educational institutions, environmental groups, tribal 

representatives and business organizations to address local concerns and ensure the environmentally responsible 

design of our solar projects. We work with experts in a range of disciplines with the aim of minimizing the biological, 

cultural and visual impacts of our projects. As part of our public outreach activities, First Solar conducts site tours for 

community members, organizations, elected officials, schools and universities. Throughout construction, First Solar 

provides regular updates to the local communities through project newsletters, websites and town hall meetings or 

informational sessions.

The Desert Sunlight Visitor Center provides an onsite solar 
learning center for students and the general public

U.S. Secretary of Interior Sally Jewell helps flip the switch 
at the official commissioning of the 550MW Desert 
Sunlight Solar Farm

http://wwf.panda.org/wwf_news/?207268/Solar-PV-power-in-harmony-with-nature--new-WWF-report-says-land-requirements-are-insignificant
http://wwf.panda.org/wwf_news/?207268/Solar-PV-power-in-harmony-with-nature--new-WWF-report-says-land-requirements-are-insignificant
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Responsible Construction
Throughout construction and operation, First Solar works with permitting authorities to minimize the biological, cultural 

and visual impacts of our projects, including avoiding critical habitats of threatened species. Where needed, we employ 

highly qualified biologists, paleontologists and archaeologists to monitor our projects and help protect biological, cultural 

and paleontological resources. 

Throughout the construction of our Luz del Norte project in Chile, archaeologists closely monitored earth movement and 

excavation activities to ensure that we complied with local governmental requirements. Any archeological sites found 

during construction were preserved and reported to the National Monuments Council (CMN) so they could be sent to 

local museums. As part of the project’s environmental management plan, First Solar relocated reptiles to a new location 

outside the project area with similar environmental characteristics and species to minimize impacts on biodiversity. 

Archaeologists carefully sift for artifacts at First Solar’s Luz del Norte project

To mitigate grading impacts, First Solar implements innovative “light-on-land” soil preparation techniques such as  

disk-and-roll and mowing which maintain the native seed in the soil and increase the likelihood of natural rehabilitation.
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Disk-and-roll contours the land without changing the macro-level topography and existing drainage patterns. At project 

sites without hydrological or topographical constraints, we use the mowing technique which is more beneficial to 

grasses and other species than traditional land grading as it leaves the root structures intact to help prevent erosion. 

We endeavor to use the least impactful method of site preparation based on site-specific conditions.

Waste Generation and Recycling 
First Solar and its subcontractors are responsible for managing and disposing of waste generated during project 

construction. Waste is segregated by type and classified as either non-hazardous or hazardous. Common waste types 

include project refuse (e.g., trash, rubbish, packing materials, spent personal protective equipment), project dunnage 

(i.e., wooden crating, packing materials, plastic shrink wrap, metal straps) and small volumes (typically <1 percent) 

of hazardous waste. Approximately 85-95 percent of waste generated is expected to be recycled. For example, waste 

generated for the AVSR1 project in Los Angeles County, California, included cardboard, wood pallets, aluminum, low-

density polyethylene (LDPE), steel, waste wood, wire and project refuse, with a recycling rate of over 95 percent.

First Solar Manual Dry Brush Trolley at the 13MW DEWA solar 
PV power plant in Seih Al Dahal, United Arab Emirates

Water Use
First Solar modules convert sunlight into electricity 

without the use of water which provides an 

additional advantage over conventional energy and 

concentrated solar power. Water use during solar PV 

project construction is primarily for site preparation 

and dust suppression, and varies by location and 

time of year. After construction, there is typically 

no water use during PV system operation, with the 

potential exception of fire protection, minor domestic 

use and module cleaning. First Solar modules are 

frameless and do not require cleaning as dust 

is periodically removed by wind and rainfall. An 

exception is for humid, dust-prone climates, which 

can transform dry dust into clustered and sticky dust. 

For such conditions, First Solar’s Manual Dry Brush 

Trolley can be used to clean modules without water  

or electricity. For more information on water usage  

over the life cycle of First Solar PV systems, see  

our white paper. 

http://www2.firstsolar.com/l/48122/2014-12-05/7ls7y/48122/18136/Life_Cycle_Water_Usage_in_CdTe_Photovoltaics.pdf
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Biodiversity Protection
Although construction projects always involve some disturbance to existing land and wildlife habitats, responsibly 

developed PV power plants can create new habitats and help protect endangered animal and plant species. In addition 

to on-site mitigation measures, a portion of the mitigation measures for large-scale solar often includes acquiring 

mitigation land to offset project impacts. 

In 2014, First Solar committed to approximately 5,442 acres of conservation land for our Stateline, North Star, 

Kingbird, Cuyama, Rosamond and Solar Gen 2 projects, which is equivalent to approximately 6.5 times the size of 

Central Park in New York City or over 87,000 tennis courts. For these projects, we either acquired or had a third party 

acquire control of properties for conservation through purchase, conservation easements or deed restrictions. In 

addition, First Solar retired 54,000 acres of grazing rights on Bureau of Land Management (BLM) lands as part of the 

mitigation for our Stateline project. BLM grants ranchers the right to graze on certain BLM controlled lands. By paying 

ranchers to retire their grazing rights and permanently stop grazing, First Solar is helping to minimize potential impacts 

on sensitive species habitats. In total, First Solar has contributed to the conservation of approximately 30,000 acres 

of mitigation (equivalent to the size of San Francisco), retired 54,000 acres of grazing rights (larger than the size of the 

Acadia National Park in Maine) and provided over $30 million to multi-species habitat funds in North America.

Decommissioning 
First Solar’s responsibly developed PV projects enable a site to be restored to its original state at the end of a project’s 

useful life. Over 90 percent of a First Solar PV power plant is recyclable. As part of our commitment to responsible life 

cycle management, we provide an industry-leading PV module recycling program that enables PV power plant owners to 

meet their decommissioning and end-of-life (EOL) requirements simply, cost effectively and responsibly. 
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Case Study: Topaz Solar Farms 
The 550MW Topaz Solar Farms is one of largest operating solar plants in the world and is an industry-leading example 

of how responsibly developed PV power plants can enhance biodiversity and provide beneficial land use. The Topaz 

array was carefully sited on 4,700 acres of low-value, drought-stricken farmland that was deemed unprofitable for 

agriculture. Today, Topaz is harvesting the sun to generate clean electricity for at least 25 years while protecting vital 

habitats and wildlife such as the San Joaquin kit fox, pronghorn antelope, birds, grasses and other species.

Economic Benefits
Topaz created approximately 600 construction jobs along with 15 long-term operations and maintenance positions. 

From the beginning of development in 2009 through end of construction in 2015, the Topaz project resulted in 

approximately $324 million in positive impacts, including property and sales tax revenues, wages from direct and 

indirect employment, increased spending and supply chain revenues. Throughout operation, the project will provide an 

additional $3.7 million per year. In total, Topaz Solar Farms will provide approximately $417 million in economic benefits 

throughout the project’s 25-year operational lifetime.20

Environmental Benefits 
Topaz Solar Farms will generate clean electricity for 25+ years 

with no emissions and virtually zero water use. Topaz was 

designed to avoid sensitive areas, preserve wildlife habitat 

and minimize land disturbance. A conservation corridor was 

preserved to enable kit fox, pronghorn antelope and tule 

elk to freely pass through the various blocks of the project. 

Prior to beginning work on the site, every First Solar worker 

received comprehensive training and information about the 

biology, habitat needs, status of endangered species and 

measures to protect threatened or endangered species that 

may be found in the project area.  

20 The Brattle Group, Economic and Fiscal Impacts of the Topaz Solar Farms, 2011. The Economic analysis was based on IMPLAN Version 3, an input-output 
model developed and maintained by the Minnesota IMPLAN Group.

The kit fox-friendly fence provides a gap large enough 
for kit fox and other small mammals but small enough 
to exclude their predators.

Topaz Solar Farms
Site San Luis Obispo, CA, USA

Size 550MW AC

Owner BHE Renewables

407,000 tons CO2 displaced annually

180,000 homes powered

77,000 cars removed

~600 jobs created  
during construction
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Daily biological monitoring was conducted throughout 

construction to protect species and habitats, and identify 

exclusion areas. Regular monitoring with annual SCAT 

surveys and GPS collars helped determine the best species 

conservation strategies at the Topaz site. 

The entire site was reseeded to allow vegetation to grow 

beneath the solar panels to create new habitats and provide 

sources of food for various wildlife species. In the spring, 

Topaz was already showing signs of blossoming biodiversity 

with the new arrival of kit fox pups and baby pronghorns. 

The reseeded grass is maintained by up to 3,000 grazing 

sheep, demonstrating how PV power plants can accommodate 

agriculture, endangered species and renewable energy. 

To compensate for any unavoidable impacts to habitats, Topaz Solar Farms is contributing to the perpetual conservation 

of over 17,000 acres of land. After decommissioning, the total area will be restored, resulting in approximately 22,000 

acres that will be protected in perpetuity. Watch this video from the project owner, BHE Renewables, to see how Topaz 

Solar Farms was constructed.

Visual Impacts
The First Solar panels at Topaz Solar Farms stand approximately 

five and a half feet above ground at the top edge. A flat fence 

surrounding the project helps to further minimize visual impacts 

from the PV power plant. The view of the project from the nearby 

road (pictured on the right) shows the fence as a dark line in the 

distance.

Community Impacts
Local community benefits remain long after construction has finished. First Solar installed solar-powered street lights in 

a vacant parking lot which will be the future location of a county fire station. The street lights will help offset part of the 

county fire department’s energy costs. First Solar donated a 30kW PV system to a local elementary school, providing 

both educational opportunities and an estimated $12,000 in annual electricity cost savings. In addition, First Solar 

helped sponsor the development of a visitor’s app to help guide tourists to the nearby Carrisa Plains National Monument.

https://www.youtube.com/watch?v=iuXjkVzePIA
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First Solar is committed to being a good neighbor and responsible partner in local communities where we manufacture 

and build projects. We implement local community engagement and development programs at all locations where our 

associates live and work. First Solar’s Contribution Committee approves requests for monetary and “in kind” gifts 

to assist charities and non-profit organizations that promote one or more of First Solar’s Core Values. These include 

Safety, Environmental Responsibility, Continuous Improvement (e.g. education), People Matter (health and human 

services) and Deep Customer Partnerships (community service and support). 

Local Communities

Our associates help fulfill the company’s commitment to our Core Values by volunteering  
in initiatives which improve the environment and contribute to local communities. 

First Solar’s Kulim, Malaysia facility donated $40,000 to 

local schools and charity programs in 2014 including Fun 

Day at Rumah Amal Kulim (Disabled Children’s Home), 

Young Enterprise Community Program at Tun Hussein 

Onn Secondary School, and participated in the Penang 

International Green Carnival and National Environmental 

Week. First Solar set up an exhibition booth and organized 

“Go Green” technology activities at the 2014 Penang 

International Green Carnival to promote environmental 

awareness among the community. First Solar helped 

educate young and old members of the public on PV 

technology by organizing a solar robot assembly contest.

First Solar’s Perrysburg facility donated $90,000 to local universities and charities in Ohio including the American Heart 

Foundation, American Cancer Society, Toledo Seagate Foodbank, Ohio Northern University and many more. 

Every year since 2009, our Perrysburg associates have volunteered for a non-profit community organization called 

Partner for Clean Streams (PCS), which works to improve the water quality of Ohio’s Maumee River by partnering with 

businesses, governmental agencies, non-profit organizations and local volunteers. First Solar proudly sponsors PCS and 

provides volunteers and supplies during the stream cleaning activities. 

Examples of Site Community Giving Initiatives

7 Social Responsibility
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The Arizona Contribution committee donated $25,000 to 23 

organizations in 2014, over 90 percent of which were located 

or had chapters in Arizona. 

In 2014, First Solar Tempe associates volunteered their 

time at St. Mary’s Food Bank in Phoenix, Arizona before 

Thanksgiving to prepare holiday food boxes. First Solar, 

combined with other volunteers that day, packed 22 pallets  

of 60 boxes – 1,320 boxes and 25,080 pounds of food. In 

total, the boxes packed will make about 21,120 meals for 

families in need.

Scholarships, Internships and Educational Outreach
First Solar is committed to promoting solar technology education in communities where we operate and build projects 

by providing scholarships and internships, developing solar PV curriculums and supporting local training programs. 

We donate modules, provide solar equipment and design curriculums for training programs to help local community 

members pursuing a solar career develop the skills needed to excel in the industry. Solar training programs provide 

access to stable and fulfilling green jobs to both students about to enter the workforce and experienced workers 

looking for a career change.

In 2014, First Solar donated $375,000 to the Imperial Valley College Foundation on behalf of our Solar Gen 2 project 

to establish a permanent endowment fund for low-income and underserved students from the local community. The 

endowment will fund annual scholarships and internships that provide 120 hours of hands-on training to enable 

students to apply the skills and knowledge they acquired in the classroom. 

First Solar sponsors research on the next generation of solar technology and partners with universities on R&D 

initiatives to drive cost-effective PV module efficiency gains and long-term durability and performance improvements. 

At our manufacturing sites, First Solar partners with local colleges and high schools to offer summer internships 

and week-long job shadowing opportunities to students with an interest in science, technology, engineering and 

mathematics (STEM). In 2014, First Solar volunteers from Perrysburg participated in the Glenwood Elementary School’s 

Junior Achievement program to teach young students about business and entrepreneurship to help inspire the next 

generation of solar industry leaders.

Global Charitable Giving Program 
First Solar partners with non-governmental organizations (NGOs) through our Global Charitable Giving Program to 

provide green education programs, financial contributions, training and expertise, as well as module donations aimed at 

providing access to clean energy and drinking water. We have community giving projects throughout the world including 

Australia, Chile, India, Malaysia, Thailand, South Africa, Germany, Nicaragua, Cameroon and the U.S.



FIRST SOLAR SUSTAINABILITY REPORT Social Responsibility | 49

USA College of the Desert Donated solar equipment, training and a curriculum to 
help create the region’s first utility-scale solar training 
program 

USA Ohio Foundation of 
Independent Colleges 

$27,500 endowment to establish scholarships for 
students majoring in Science, Technology, Engineering 
and Math (STEM)

USA UCLA Center for Tropical 
Research (CTR)

$600,000 gift over 3 years to support UCLA’s Bird 
Genoscape Project

USA Arizona State University Donated $50,000 to the USAID Research & Innovation 
Fellowship Program to support sustainable development 
in developing countries.

USA Nature Conservancy Module donation for Independence Lake Preserve in 
Nevada

Indonesia Waka Waka Foundation Donated $75,000 to support access to solar solutions 
by providing technology, education and a microcredit 
program for women to start a small business

Chile Universidad de Tarapacá Module donation for a PV installation training program in 
the Tarapacá region

Nicaragua Southern Neighborhoods 
Network

$20,000 grant to fund training programs for low-income 
youths to create micro-franchise models that provide 
ongoing education, technical assistance and references 
to work opportunities 

Tanzania Global Solace Module donation for elementary school in Tanzania

Cameroonv Engineers Without Borders Donated $11,500 to implement an electrical grid tie-in 
system to power 50 homes and 4 schools

Burkina Faso Themapletree Module donation for a regional medical clinic

Haiti Medical Equipment &  
Supplies Abroad

Module donation to support clinic and orphanage

Thailand Panels for Progress 15-25kW donation to reduce costs of an orphanage’s 
rising electricity demand and educate the community on 
green initiatives

Australia Oasis Centre 5kW rooftop donation to a homeless youth center 

India Sir Ratan Tata Trust Pilot project to deliver clean energy and safe water supply 
to off-grid villages

Germany DUH Utilities Best Practice Donated Community Climate Award prize: a 30kW rooftop 
installation

Examples of Global Charitable Giving Initiatives
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SEI Solar Training Program in Chile

In the Atacama region of Chile, First Solar is constructing the 141MW Luz del Norte project, which will be the largest 

PV power plant in Latin America when completed. First Solar is committed to being a good neighbor in Copiapó through 

our community involvement and the environmentally sensitive design of our solar projects. We seek to partner with 

local businesses and suppliers and use locally-produced construction materials. Local vendors are being trained and 

certified to match international standards.

In September 2014, First Solar established a training program in partnership with Solar Energy International at Liceo 

Politécnico José Antonio Carvajal in Copiapó to prepare low-income students to join the growing solar industry as 

skilled installers of PV technology. Solar Energy International is a non-profit with a mission to train people how to use 

renewable energy systems. The courses were designed to provide high-level technical training in the areas of design, 

installation, operation and maintenance of grid-connected PV systems. First Solar donated a PV system to the school to 

provide hands-on training opportunities to its students.

Flood Relief in Chile

In March 2015, an unusually powerful storm devastated the arid regions of Antofagasta, Atacama and Coquimbo in 

northern Chile. The rains caused floods of water and mud that left – to date – 26 people dead, 137 people missing and 

almost 30,000 victims displaced from their homes. The situation was further worsened by a lack of basic services and 

the potential spread of infectious diseases. The hardest hit region included towns and villages near the Luz del Norte 

project we are building outside of Copiapó. 

In support of the local communities, First Solar donated US$50,000 towards rebuilding damaged infrastructure and 

services in the region. Our efforts are focused on the reconstruction of Diego de Almagro, one of the most damaged 

cities in the Atacama region. First Solar made the donation through Desafio Levantemos Chile, an officially recognized 

non-profit organization established to provide relief aid during natural disasters. Our donation was augmented by 

contributions from our development and construction partners in Chile, who have joined together to demonstrate their 

support for the local communities.

Students of the José Anthony Carvajal Technical High School installing a 1.7kW First Solar PV system.
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© National Park Trust. First Solar provided a  
$20,000 sponsorship of Kids to Parks Day in 2015  
to engage children across the U.S. on environmental 
education and nature conservation. Tonasket 
Elementary School (pictured)

© Rural Renewable Energy Alliance. First Solar provided 
a module donation for a Habitat for Humanity ReStore 
building in Minnesota.

© Imagination Station. First Solar donated $5,000 to allow over 500 underserved elementary students to visit a science 
center in Ohio.

© Rays of Hope. First Solar donated modules to support Camphill Village, an organization serving adults with intellectual 
and cognitive disabilities in South Africa.
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External Sustainability Initiatives and Charters

•  Carbon Disclosure Project (CDP): First Solar has participated in and publically reported to CDP since 2011.

•  Solar Energy Industries Association (SEIA) Commitment: First Solar and its solar affiliates participate in SEIA’s 

Commitment to Environmental and Social Responsibility, a voluntary commitment which details a set of solar industry 

guidelines to promote environmental and social responsibility.

•  Product Environmental Footprint (PEF): First Solar is a leading member of the Technical Secretariat to develop 

Life Cycle Assessment-based Product Environmental Footprint Category Rules for PV electricity generation under 

the European Commission’s Single Market for Green Products Initiative Pilot process on Product Environmental 

Footprinting.

•  World Wildlife Fund (WWF): First Solar partners with WWF as a Clean Energy Ambassador to promote the transition 

to 100 percent renewable energy by 2050.

•  International Energy Agency Photovoltaic Power Systems Program Task Committees 8 & 12: As a member of Tasks 

8 and 12, First Solar promotes international collaboration on PV safety and sustainability and evaluates the potential 

of very large scale PV power generation (VLS-PV) systems.

•  International Renewable Energy Agency (IRENA): First Solar is a founding member of IRENA’s multi-stakeholder 

Coalition for Action which works to dispel common misperceptions and factual inaccuracies about renewable energy.

•  NSF Photovoltaic Module Sustainability Leadership Standard: First Solar is part of the Joint Committee which is 

developing a Photovoltaic Module Sustainability Leadership Standard under the umbrella of the National Center for 

Sustainability Standards NSF.
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First Solar is an Equal Opportunity Employer (EOE) that values and respects the importance of a diverse and inclusive 

workforce. As a company we prohibit biases based on race, color, gender, sexual preference, age, religion, national 

origin, disability, military status, genetic information or any other protected classifications. First Solar has an Affirmative 

Action Policy (AAP), which consistently looks at women and minorities in the organization as a whole, including 

leadership. First Solar makes good faith efforts to improve year over year its representation in those areas.

At First Solar, we hire, pay and promote based on an individual’s qualifications, skills, ability to do the required 

work, merit and overall potential. First Solar’s entry-level wages are above the minimum wage in all jurisdictions we 

manufacture in. First Solar supports flexible working hours and offers dependent care reimbursement accounts.

8 First Solar Workforce 

Part-TimeFull-time

4,850
2013

6,060
2014

Associates by Employment Type Associate Turnover Rates

MALE FEMALE TOTAL

Under 30 4% 0.7% 4.7%

30-50 3% 1% 4%

Over 50 0.7% 0.2% 0.9%
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*1% not disclosed

80%

2014

19%

3%

22%

55% 10%

8%

1%

1%

New Hires 
by Gender

New Hires 
by Age and Gender

0% 20% 40% 60% 80%

Under 30

30-50

Over 50

Workforce Breakdown 
by Gender

Workforce Gender Breakdown by Region

2014

APAC EMEA North 
America

Latin 
America

2014

Management Breakdown 
by Gender

FemaleMale

Female Not DisclosedMale

81%

18% 20% 22% 13%

82%

18%19%

66%

14% 3% 2%

82% 75% 85%
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All of First Solar’s current, full-time employees receive regular performance and career development reviews. First Solar 

associates and managers can enroll in training and e-learning classes through our Enterprise Learning Management 

(ELM) site. First Solar’s Global Performance System (GPS) provides a navigational framework for managers and 

associates to align an individual’s work goals to First Solar objectives, reinforce commitment to the company’s Core 

Values, set job expectations, discuss development opportunities and evaluate success in achieving goals.

Training and Education 

First Solar offers short-term programs and long-term career development opportunities for individuals at various levels 

in the company. Our leadership programs provide a broad range of executive, managerial and leadership training, plus 

continuing opportunities for professional development to develop current and future executives, managers and leaders. 

In addition, First Solar’s Associate Educational Assistance Program (AEAP) provides financial support for associates 

seeking to pursue higher education at certificate, diploma, degree and doctorate level. The AEAP encourages 

associates to improve their skills and knowledge to prepare them for new opportunities within the company.

Program for Associates Career Enhancement (PACE)
PACE provides manufacturing associates with opportunities to learn, cross-train, receive certifications and develop their 

career at First Solar. PACE provides a framework for manufacturing associates to set goals, meet with their supervisor 

for regular reviews and be recognized for their efforts through promotions and new opportunities. By cross-training and 

gaining new certifications, Assistant Manufacturing Associates (AMA) can earn promotions and ultimately achieve a 

supervisor or technical position in manufacturing.

Associate 
Manufacturing 
Assistant 
(AMA)

Manufacturing 
Assistant    
(MA)

Master 
Manufacturing 
Assistant 
(MMA)

Manufacturing 
Technician 
(MT)

Master 
Manufacturing 
Technician 
(MMT)

2014 Average Training Hours  
by Gender

27Hrs 
MALE

26Hrs 
FEMALE

EXECUTIVE  
DEVELOPMENT

LEADERSHIP 
DEVELOPMENT

ASSOCIATE 
DEVELOPMENT

TEAM 
DEVELOPMENT
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Our first annual Sustainability Report was developed in accordance with the Global Reporting Initiative’s Core G4 

guidelines. This report covers significant economic, social and environmental impacts associated with our global 

operations and PV power plant projects. The reporting period spans 1 January 2014 up to and including 31 December 

2014. Unless otherwise specified, this report includes environmental performance data from all of First Solar’s 

manufacturing plants and its major R&D facility. We have not sought third-party verification for this report, however our 

2014 greenhouse gas emissions inventories of Scope 1 and Scope 2 sources were externally verified in accordance 

with the International Standard ISO 14064 Part 31 (ISO 14064-3) as well as the WRI/WBCSD GHG Protocol. 

To provide feedback on our Sustainability Report, please contact: Sustainability@firstsolar.com

9 About this Report

As part of our stakeholder mapping and materiality assessment process for our first Sustainability Report, First Solar 

conducted a survey with our external-facing departments including business development, public affairs, project 

development and investor relations, to identify key aspects that significantly impact the company and our stakeholders, 

both within and outside our organization. First Solar’s stakeholders were prioritized according to their ability to 

significantly influence or be significantly impacted by the company. 

The table below lists all material aspects that we believe to be important to our stakeholders based on the survey 

results. Each aspect was grouped according to a key topic including company and product viability, environmental 

impact, local communities, work environment and supply chain sustainability. These key topics form the basis of our 

report’s main chapters. Going forward, we will look to refine our report and validate our view internally through our 

Sustainability Council and externally by engaging with our key stakeholder groups. We encourage our stakeholders to 

provide feedback on the report by contacting us at: Sustainability@firstsolar.com 

Sustainability Materiality Assessment22 

22 First Solar’s Sustainability Materiality Assessment was developed in accordance with the Global Reporting Initiative’s G4 guidelines for defining report 
content. The Global Reporting Initiative (GRI) is an international independent organization that provides a leading corporate sustainability reporting framework 
based on multi-stakeholder input from a wide range of civil society organizations, labor groups, businesses, academics, and other experts.

Sustainability Material Topics and Aspects

Company &  
Product Viability

Environmental 
Impact

Local
Communities

Supply Chain 
Sustainability Workplace

•  Economic 
Performance

•  Regulatory 
Compliance

• Anti-Corruption

• Quality & Reliability

• Investment

•  Product Cost, 
Efficiency & 
Bankability

•  Product Offering  
& Strategy

•  Effluents, Waste  
& Recycling

• Carbon Footprint

•  Energy  
Payback Time

• Energy Use

• Water Use

• Emissions

• Biodiversity

• Employment

• Indirect Impact

•  Labor/ 
Management 
Relations

• Local Communities

•  Procurement 
Practices

•  Raw Material 
Availability

• Conflict Minerals

•  Occupational 
Health & Safety

• Non discrimination

•  Diversity & Equal 
Opportunity

•  Equal 
Remuneration

•  Training & 
Education

•  Freedom of 
Association

mailto:Sustainability%40firstsolar.com?subject=
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First Solar engages with various stakeholder groups including employees, customers, industry associations, NGOs, 

local communities, scientific organizations, media, investors and shareholders. The following chart depicts First 

Solar’s approach to stakeholder engagement; including frequency of engagement by type and by stakeholder group as 

well as key topics and concerns that have been raised: 

Stakeholder Engagement

Stakeholder  
Groups

How We  
Engage

Material Topics

FrequencyCompany 
& Product 
Viability

Environmental 
Impact

Local 
Communities

Work 
Environment

Supply Chain 
Sustainability

First Solar 
Employees

Training Sessions, 
Meetings, 
Newsletters, Surveys ✓ ✓ ✓ ✓ ✓

Daily, 
Ongoing 
Basis

Customers

Meetings, Seminars 
& Conferences, 
Technical 
Workshops, Product 
Presentations

✓ ✓ ✓ ✓ ✓
Ongoing 
Basis

Suppliers
Meetings, 
Newsletters,  
Surveys, Audits ✓ ✓ ✓ ✓

Ongoing 
Basis

NGOs
External Surveys, 
Partnerships, Group 
Meetings, Workshops ✓ ✓ ✓ ✓ ✓

Ongoing 
Basis, 
Annually

Scientific  
Community

Conference 
Presentations, 
Workshops, 
Meetings, Working 
Groups, Technical 
Seminars, 
Collaboration,  
Peer Reviews

✓ ✓ ✓

Ongoing 
Basis, 
Annually

Industry  
Associations

Calls & Meetings, 
Industry Events/
Conferences, 
Newsletters, Board 
meetings

✓ ✓ ✓ Ongoing 
Basis

Government 
and 
Regulators

Meetings & 
Hearings, Conference 
Presentations, 
Seminars & 
Workshops, 
Committees,  
Tax Audits

✓ ✓ ✓ ✓ ✓ Ongoing 
Basis

Investors

Meetings, Earnings 
Calls, Analyst Days ✓ ✓ ✓ Quarterly, 

Annually, 
Ongoing 
Basis

Local  
Communities

Meetings & 
Town Councils, 
Presentations 
to Community 
Organizations, School 
Visits, Local Tours, 
Training Programs

✓ ✓ ✓ Ongoing 
Basis
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Key Performance Indicators 2014 GRI G4
Net Sales ($ Billion) 3.39 G4-9

Total Modules Produced (Millions) 19.4 EC1 

Total Gigawatts Produced (GW) 1.84 EC1

Total GHG Emissions (Metric Tons CO2) 330,895 EN 15&16

Scope 1 GHG Emissions (Metric Tons CO
2
) 10,593 EN15

Scope 2 GHG Emissions (Metric Tons CO
2
) 320,302 EN16

Total GHG Intensity (Metric Tons CO2 per Watt Produced) 179 EN18

Total Electricity Consumption (MWh) 564,926 EN3

Renewable Energy Consumption (MWh) 5,562 EN3

Total Fuel Consumption From Non-Renewable Sources (MWh) 43,906 EN3

Natural Gas 17,865 EN3

Diesel/Gas oil 17,795 EN3

Motor Gasoline 8,246 EN3

Manufacturing Energy Intensity (kWh per Watt Produced) 0.31 EN5

Total Water Use (Billion Liters) 2.82 EN8

Manufacturing Water Intensity (Liters per Watt Produced) 1.53 --

Total Waste Generation (Million Kilograms) 21.54 EN23

Recycled Non-Hazardous (Million Kilograms) 16.3 EN23

Recycled Hazardous (Million Kilograms) 0.19 EN23

Disposed Non-Hazardous (Million Kilograms) 2.44 EN23

Disposed Hazardous (Million Kilograms) 2.65 EN23

Manufacturing Waste Intensity (Grams per Watt Produced) 11.7 EN 23

Total Wastewater Discharge (Billion Liters) 1.41 EN22

Wastewater Generation Intensity (Liters per Watt produced) 0.77 --

Total Number of Associates 6,060 G4-9

First Solar Recordable Injury Rate 0.30 LA6

EPC Site Recordable Injury Rate 0.73 LA6

% Male Workforce 81% LA12

% Female Workforce 19% LA12

% Male Management 82% LA12

% Female Management 18% LA12
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10 GRI Content Index

General Standard 
Disclosures Description Cross-Reference

G4-1 CEO Statement  Message from the CEO

G4-2 Description of key impacts, risks  
and opportunities

2014 CDP submission sections 2,5,6

G4-3 Name of the organization First Solar Inc.

G4-4 Products and services and activities First Solar 2014 Annual Report 
and Form 10-K

G4-5 Location of the organization’s 
headquarters

350 W Washington St #600, Tempe, AZ 
85281, United States

G4-6 Number of countries where the 
organization operates and names 
of countries where the organization 
has significant operations or that are 
specifically relevant to the sustainability 
topics covered in the report

First Solar 2014 Annual Report and 
Form10-K

G4-7 Nature of ownership and legal form First Solar 2014 Annual Report  
and Form 10-K

G4-8 Markets served About First Solar

G4-9 Scale of the organization About First Solar: Our Operations

G4-10 Total number of employees About First Solar: Our Operations

G4-11 % of total employees covered by collective 
bargaining agreements

First Solar 2014 Annual Report  
and Form 10-K

G4-12 Description of the organization’s  
supply chain

First Solar Supply Chain

G4-13 Significant changes during the reporting 
period regarding the organization’s size, 
structure, ownership or supply chain

First Solar 2014 Annual Report  
and Form 10-K

G4-14 Whether and how the precautionary 
approach or principle is addressed by  
the organization

Change Management System and Peer 
Reviews

G4-15 List of externally developed economic, 
environmental and social charters, 
principles or other initiatives to which the 
organization subscribes or endorses

External Sustainability  
Initiatives and Charters

G4-16 List of memberships in associations 
and national or international advocacy 
organizations in which the organization  
is engaged

2014 CDP submission section 2.3

G4-17 List all entities included in the 
organization’s consolidated financial 
statements or equivalent documents

First Solar 2014 Annual Report 
and Form 10-K

G4-18 Process for defining the report content  
and the Aspect Boundaries

About this Report

G4-19 Identified Material Aspects About this Report: Materiality Assessment

G4-20 Aspect Boundary within the organization 
for each material aspect

About this Report

https://www.cdp.net/en-US/Results/Pages/responses.aspx
http://investor.firstsolar.com/
http://investor.firstsolar.com/
http://investor.firstsolar.com/
http://investor.firstsolar.com/
http://investor.firstsolar.com/
http://investor.firstsolar.com/
http://investor.firstsolar.com/
http://investor.firstsolar.com/
http://investor.firstsolar.com/
http://investor.firstsolar.com/
http://investor.firstsolar.com/
https://www.cdp.net/en-US/Results/Pages/responses.aspx
http://investor.firstsolar.com/
http://investor.firstsolar.com/
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G4-21 Aspect Boundary outside the organization 
for each material aspect

About this Report

G4-22 Effect of any restatements of information 
provided in previous reports and the 
reasons for such restatements

n/a

G4-23 Significant changes from previous 
reporting periods in the scope and aspect 
boundaries

n/a

G4-24 List of stakeholder groups engaged by  
the organization

About this Report: Stakeholder 
Engagement

G4-25 Basis for identification and selection of 
stakeholders with whom to engage

About this Report: Stakeholder 
Engagement

G4-26 Organization’s approach to stakeholder 
engagement

About this Report: Stakeholder  
Engagement

G4-27 Key topics and concerns that have been 
raised through stakeholder engagement, 
and how the organization has responded to 
those key topics and concerns

About this Report: Stakeholder 
Engagement 

G4-28 Reporting period 1 January 2014 – 31 December 2014

G4-29 Date of most recent report (if any) n/a

G4-30 Reporting cycle Biennial with periodic updates

G4-31 Contact Sustainability@firstsolar.com

G4-32 “In accordance” option Core

G4-33 Organization’s policy and current practice 
with regard to seeking external assurance 
for the report

About this Report

G4-34 Governance structure of the organization Corporate Governance

G4-56 Organization’s values, principles, 
standards and norms of behavior

Ethical Business Conduct

Specific Standard 
Disclosures Description Cross-reference

G4-EC1 Direct economic value generated and 
distributed

2014 Financial Highlights

G4-EC2 Financial implications and other risks 
and opportunities for the organization's 
activities due to climate change

CDP submission sections 5 and 6

G4-EC8 Significant indirect economic impacts Benefits of First Solar PV Power Plants

G4-EC9 Proportion of spending on local suppliers 
at significant locations of operation

Supply Chain Sustainability

G4-EN2 Percentage of materials used that are 
recycled input materials

Raw Material Availability

G4-EN3 Energy consumption within the organization KPI Chart

G4-EN5 Energy intensity Operational Excellence: Manufacturing 
Energy Intensity

G4-EN8 Total water withdrawal KPI Chart

G4-EN13 Habitats protected or restored Benefits of First Solar PV Power Plants

mailto:Sustainability%40firstsolar.com?subject=
https://www.cdp.net/en-US/Results/Pages/responses.aspx
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G4-EN15 Direct greenhouse gas (GHG) emissions 
(Scope 1)

KPI Chart

G4-EN16 Indirect GHG emissions (Scope 2) KPI Chart

G4-EN18 GHG emissions intensity Operational Excellence: 
Greenhouse Gas Emissions Goal

G4-EN22 Total water discharge by quality and 
destination

Operational Excellence: Industrial 
Wastewater Discharge

G4-EN23 Total weight of waste by type and disposal 
method

Operational Excellence: Waste by Type 
and Disposal

G4-EN27 Extent of impact mitigation of 
environmental impacts of products and 
services

Leading Eco-Efficient PV Technology

G4-LA1 Total number and rates of new hires and 
employee turnover

Working at First Solar

G4-LA5 Percentage of total workforce represented 
in formal joint management-worker health 
and safety committees that help monitor 
and advise on occupational health and 
safety programs

Operational Excellence: Safety First

G4-LA6 Type of injury and rates of injury, 
occupational diseases, lost days and 
absenteeism and total number of work-
related fatalities

Operational Excellence: Safety First

G4-LA9 Average hours of training per year per 
employee

Training and Education

G4-LA11 Percentage of employees receiving regular 
performance and career-development 
reviews

Training and Education

G4-LA12 Composition of governance bodies Corporate Governance

G4-SO1 Percentage of operations with 
implemented local community 
engagement, impact assessments, and 
development programs

Local Communities

G4-SO4 Communication and training on 
anticorruption policies and procedures

Anti-Corruption

G4-PR1 Percentage of significant product and 
service categories for which health 
and safety impacts are assessed for 
improvement

Change Management System 
and Peer Reviews
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