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ABOUT THIS QUICK GUIDE 
The GEMI Quick Guide on Renewable and Alternative Energy is designed to provide insight into how 
corporations assess and implement renewable and alternative energy technologies. The guide is designed to 
help companies at any level of implementation and, in addition, may be helpful to companies evaluating their 
renewable and alternative energy options. The information and case studies provided in this guide are designed 
to help define a strategy that makes sense for a company. In addition, this guide may be helpful to the broader 
sustainability community.  
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INTRODUCTION 
Renewable and alternative energy can be an essential component of any corporate energy strategy. In addition 
to reaping benefits from energy conservation and energy efficiency projects, companies may uncover financial 
and other benefits associated with environmentally safe and sustainable energy sources. 
 
While each GEMI member company’s experience evaluating and implementing renewable and alternative 
energy technologies is unique, the factors and considerations a company uses to consider technology options 
can provide insight to a broader audience. Additionally, the case studies which accompany this Quick Guide 
offer real-life illustrations of how to successfully pursue these technologies. 
 
In early 2014, GEMI member companies responded to a survey focused on renewable and alternative energy. 
The survey results reveal how corporations think about renewable and alternative energy: 
 

 Member companies identify cost savings as the number one driver for using renewable and alternative 
energy technologies followed by sustainable operations, risk management and reputation management. 
Less important drivers include government mandate, tax incentives and outreach to new customers and 
markets.   

 Setting renewable and alternative energy goals is a responsibility owned primarily by EHS or sustainability 
personnel.  

 When identifying the types of renewable and alternative energy sources included in their climate strategies, 
member companies most often choose renewable fuels followed by the generation of renewable energy for 
sale, cogeneration, and generating renewable energy for internal use. Fewer companies identify purchasing 
green energy and producing renewable fuel for sale as a component of their energy strategy.  

 Nearly three-quarters of respondents hold renewable and alternative energy financials to the same criteria 
as the base business. Few companies evaluate renewable energy projects at a lower rate of return or are 
willing to assume a higher level of associated risk. 

 Member companies identify the greatest barrier to implementing renewable energy projects as cost and 
return on investment. Other barriers, to a much less extent, include the state of regulated markets, unstable 
incentive markets, space and operational considerations, and permitting considerations. 

 
There is an increased demand for renewable and alternative energy technologies, with several currently in the 
marketplace and a robust pipeline of technologies under development. This Quick Guide addresses seven 
technologies that reflect the direct experience of GEMI member companies:  
 

 Biofuels 

 Biogas 

 Bioenergy 

 Geothermal 

 Solar / Photovoltaic 

 Transportation 

 Wind 
 

 
This Quick Guide presents a simplified business-oriented approach for many of the evaluations required to 
proceed in the development of a strategy.  Beyond the technical elements, you will find common threads in each 
of these technologies.  Pursuing any of these technologies requires consideration of: 

 

 Your company’s financial requirements for competing with other capital projects. 

 How such a project fits into your company’s sustainability strategy. 

 Basic concepts for identifying the most viable project for your company’s products, location, and operations. 

 Your company’s capacity and capability for managing technology requirements; alternatively, your ability to 
collaborate with other organizations that bring those skills to the table. 

 The impact such a project will have on external stakeholders.  
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1. BIOENERGY  
Bioenergy refers to the conversion of bio-based material into energy. Bioenergy generates electricity, heat or 
biofuels. A critical component of any bioenergy project is feedstock. Waste wood, agricultural residues, organic 
waste (including waste in landfills), dedicated energy crops and municipal solid waste are all viable forms of 
feedstock suitable for conversion to renewable energy.   
   
Converting feedstock to energy typically uses one of three technologies: 

 

 Combustion is the traditional technology for biomass, most often referred to as the combustion of wood or 
waste wood. Other viable feedstock includes urban waste wood, straw, corn stover, empty fruit baskets from 
palm trees or bagasse (residues from sugar cane). Combustion is best with dry feedstock, because water 
vaporized during combustion can remove heat from the overall process. 

 

 Anaerobic Digestion often utilizes wet feedstock. When organic waste is digested by microorganisms in the 
absence of oxygen, a portion of energy content converts to methane. This is popular in landfill gas projects 
where gas with 50% methane is collected from landfills and burned for energy. However, users can 
accelerate this process by placing dedicated waste in digesters and collecting the gas directly. This is often 
done at large farming operations or as an application for treating urban or non-hazardous industrial waste. 
See the Biogas section for more details. 

 

 Gasification is the most capital intensive conversion process. It is most often used in applications requiring 
complete destruction of the feedstock. This includes municipal solid waste and toxic or other hazardous 
waste. Gasification offers a benefit for feedstock that is difficult to manage. The process output, synthetic 
gas, is more easily cleaned than flue gas from combustion.  

 
The economics of a bioenergy project vary depending on the feedstock and conversion technology.  A key 
consideration is feedstock risk. As a guide, feedstock located within 50 to100 miles of the application minimizes 
transportation costs.    
 
One of the first steps in investigating any bioenergy project is a detailed feedstock study. A feedstock study 
defines the long-term availability and costs as well as determines options for conversion and energy generation. 
Key considerations include: 
 

 Organic and wet feedstock are best suited for anaerobic digestion for conversion to biogas.   

 Drier materials, especially woody feedstock, are often best utilized in direct combustion.   

 Synthetic gas conversion is typically used only for a feedstock that is difficult to manage, or where the final 
product is a liquid fuel or chemical. 

 
Bioenergy can create different forms of energy. These energy forms include direct heat, steam and power. 
Wood boilers are an example of direct heat. The steam from boilers can also be used to turn turbines for 
electricity generation.  Biogas or synthetic gas can be used in boilers or to power combustion engines or 
turbines for electricity generation. Ultimately, any conversion technology can be used for a higher efficiency 
combined heat and power project.  
 

A company pursuing a bioenergy project, such as a direct-fired biomass project or an anaerobic digestion 
project, should consider conducting a feedstock study. The available feedstock can be used to determine the 
correct conversion technology and full potential for energy at a given site. In addition, companies should be 
aware of regulations covering the use of bioenergy. 
 

Case Study: Procter & Gamble – Biomass Burner 
 
  

http://www.gemi.org/resources/2014/GEMIRenewable%20Energy_QuickGuide_CASEstudies_FINALAugust2014v1.pdf


 

 
Published August 2014 Version 1.0 www.gemi.org  Page 4 of 14 

2. BIOGAS 
Biogas is a viable source of energy used to fuel boilers, generators, or combined heat and power (CHP) 
applications. Biogas can be captured from anaerobic digestion from either municipal or industrial wastewater 
treatment or landfills. The process used to collect biogas consists of covered anaerobic lagoons or aboveground 
anaerobic digestion tanks or gas wells at landfills using either compressors or blowers to move the biogas to its 
end use. Additional equipment that removes water and sulfur is often required. Biogas and natural gas mixing 
systems can be used to decrease sulfur concentration or operate equipment when there is not enough biogas 
generated. Biogas contains 53% to 73% by volume of methane and at least 50% of the equivalent heating value 
of natural gas. The heating value of biogas varies from 500 to 800 Btu per cubic foot.  
 

 
Images and Source: MurphBrown, LLC NC Farm Anaerobic Gas collection system at Smithfield-Farmland Tar Heel, NC biogas boilers 

 
Using biogas for fueling boilers is, in general, less capital intensive than applications in power generation or 
CHP. As natural gas costs decrease, biogas projects become less attractive. However, contracting with a third 
party to design, build, own, operate and maintain a biogas project can increase the financial appeal. Other 
considerations include sustainability initiatives, carbon markets, tax credits and incentives.  
 
Capital costs are higher for older earthen anaerobic basins that are not synthetically lined and covered; this 
application type may not be a good candidate for biogas collection and use. Anaerobic systems are usually 
robust, but they need to be properly operated and maintained. Upsets occurring within these systems can take 
weeks to fix, resulting in loss of production.  
 
Biogas is most economical when installed near company-owned anaerobic digestion or landfill sources and 
used as fuel for boilers. In addition, Renewable Energy Certificates (RECs) may be available for new projects. 
 
Biogas projects require a landfill or anaerobic digestion system located near the project. In addition, projects 
require steam, electricity, or hot water. Boilers, generators or combined heat-and-power systems may be 
required depending on how the resulting energy will be used. 
 

Case Study: Smithfield Foods, Inc. – Biogas Recovery 

http://www.gemi.org/resources/2014/GEMIRenewable%20Energy_QuickGuide_CASEstudies_FINALAugust2014v1.pdf
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3. BIOFUELS 
The use of biofuels for transportation in the U.S. has seen significant growth over the last two decades due 
primarily to U.S. Environmental Protection Agency (EPA) requirements.  
 

 

Source: U.S. Energy Information Agency (EIA), Monthly Energy Review, Short-Term Energy Outlook, and EIA estimates. March 18, 2014. 
www.eia.gov/todayinenergy/detail.cfm?id=15451  

 
Economic evaluations regarding whether to use biofuels might consider four components: tax or rebate 
advantages, energy content (e.g., miles per gallon), cost of any needed fuel storage and blending equipment, 
vehicle fleet conversion or new vehicle purchase costs and engine maintenance requirements.      
 
When evaluating whether to use biofuel as a viable renewable energy, a company 
could consider these primary types:     
  

 Biofuels in current gasoline and diesel fuel: Over 90% of gasoline sold in the 
U.S. today is E10, which is gasoline containing approximately 10% ethanol. 
Most ethanol added to U.S. fuels is produced from corn and sugar cane.  
Biodiesel can be produced from various biomass sources (e.g., soybeans) and 
even converted animal fats (e.g., beef tallow). Biodiesel content, where used, 
can represent from 2%-20% of blended diesel fuel. From 2008 to 2013, biofuel 
use in the transportation sector grew from 8 to 15 billion gallons annually, 
encouraged by the U.S. EPA’s Renewable Fuel Standard (RFS). Pump labels at 
retail locations typically describe the renewable content of the fuel being sold.   
 

 Other commercially-available biofuels:  Examples of other commercially-
available biofuels include B-100 (100% biodiesel) and E-85 (gasoline with up to 
approximately 85% ethanol). Flex-fuel vehicles can operate on both E10 and 
E85. Fuel and vehicle compatibility with biofuels can vary and the operator 
should carefully read the owner’s manual or contact the engine manufacturer 
with any compatibility questions.    

 

 

Image: B20/E85 dispensing pump; 
Source: 
www.nrel.gov/continuum/sustaina
ble_transportation/images/07_biof
uels_pump_13531.jpg  

http://www.eia.gov/todayinenergy/detail.cfm?id=15451
http://www.nrel.gov/continuum/sustainable_transportation/images/07_biofuels_pump_13531.jpg
http://www.nrel.gov/continuum/sustainable_transportation/images/07_biofuels_pump_13531.jpg
http://www.nrel.gov/continuum/sustainable_transportation/images/07_biofuels_pump_13531.jpg
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 Other biofuels: These can include 100% biodiesel and 100% ethanol, both of which are widely used in 
Brazil. The most common application in the U.S. is for large vehicle fleets (e.g., city bus, package delivery). 

 
As with other renewable energies, biofuels can have advantages and disadvantages. Life-cycle greenhouse gas 
emissions from biofuels can vary considerably depending on the biomass source, technology, type and source 
of energy used in the production process as well as direct land use impacts (e.g. forest clearing) and indirect 
land use impacts (e.g. impacts from fertilizer production and runoff) and transportation impacts. While not 
without controversy, the California Air Resources Board publishes carbon emission intensities for most 
conventional and biofuels (See: www.arb.ca.gov/fuels/lcfs/lcfs.htm and 
www.arb.ca.gov/fuels/lcfs/reportingtool/registeredfacilityinfo.htm).       
 
 

 

Source: U.S. Energy Information Agency (EIA). EPA issues proposed rule for the 2014 Renewable Fuel Standard.  November 21, 2013 
www.eia.gov/todayinenergy/detail.cfm?id=13891  

 
Other biofuel related concerns may be addressed by considering the following:  
 

 Is the fuel compatible with engines that will be in use? 

 Does the fuel meet ASTM quality standards including stability in warm periods and long-term storage? 

 Does the fuel meet pour point and freeze point requirements for cold weather use? 

 Is the application typically in a water-free environment?  

 Is the fuel EPA approved? 

 Is the blender registered with EPA? 
 
Additional guidance is available from the National Renewable Energy Laboratory (NREL) and the U.S. 
Department of Energy (DOE):  www.nrel.gov/learning/re_biofuels.html and  
www.afdc.energy.gov/fuels/. 

 
 

  

http://www.arb.ca.gov/fuels/lcfs/lcfs.htm
http://www.arb.ca.gov/fuels/lcfs/reportingtool/registeredfacilityinfo.htm
http://www.eia.gov/todayinenergy/detail.cfm?id=13891
http://www.nrel.gov/learning/re_biofuels.html
http://www.afdc.energy.gov/fuels/
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4. GEOTHERMAL 
Deep geothermal energy is renewable heat stored within the earth, often 3,000 feet to 25,000 feet below the 
surface.  Deep geothermal energy differs from ground source heat pumps and shallow geothermal which utilize 
the earth as a heat sink and are considered highly efficient, but not renewable. There are three primary 
elements associated with a deep geothermal project: 
 

 Heat: The earth’s crust has a natural temperature gradient which averages 25 degrees to 30 degrees 
Celsius per kilometer of depth. However, this factor is dependent upon geological features such as faults or 
active volcanoes. The temperatures affect what type of system can be implemented: 
 

 >200 degrees Celsius – Best suited for electrical generation, often producing direct steam for 
turning turbine generators. 

 120 to 200 degrees Celsius – May require a binary power system, such as an organic rankine cycle, 
to produce electricity. 

 <120 degrees Celsius – Often best suited for geothermal heating. 
 

 Flow: An ability to move heat within the reservoir must exist to efficiently collect energy from a geothermal 
source. 
 

 Fluid (e.g., water or steam): A critical element to any geothermal well is porosity. There must be some 
mechanical means for heat to flow through the reservoir to the well head.  This can be through a porous 
rock formation or faults. In enhanced geothermal, fracking techniques using pressure or chemicals get the 
well to flow.  

 
The economics of a geothermal well depend on the depth, temperature, and amount of geothermal work 
required. A geothermal project may increase risk of the overall project, given that millions of dollars can be spent 
drilling test wells only to find they do not provide the flow or temperature necessary. Installation near existing 
geothermal wells where the temperatures and geology are well known may reduce this risk. According to the 
OpenEI transparent cost database (Source: OpenEI), capital costs can range from $2 per watt to as much as $7 
per watt for enhanced geothermal wells. The database has limited data on variable operating costs, but the 
levelized cost of energy averaged $0.06 to $0.09. These costs are much lower for central heating applications. 

 
If electrical generation is the objective, the electricity could be sold to the grid to take advantage of feed-in tariffs 
or premium Renewable Energy Certificate (REC) sales. If central heating is the desired output, the well will most 
likely be owned and operated by the customer. 
 
The first step in assessing a geothermal system should be a geologic review. Specialized companies use tools 
that can predict the best areas for flow and temperature. However, there is no tool that guarantees a successful 
geothermal project short of drilling a test well. 

 

Case Study: Procter & Gamble – Deep Geothermal Well 
  

http://en.openei.org/apps/TCDB/transparent%20cost%20database
http://www.gemi.org/resources/2014/GEMIRenewable%20Energy_QuickGuide_CASEstudies_FINALAugust2014v1.pdf
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5. SOLAR / PHOTOVOLTAIC 
Solar Photovoltaic (Solar PV), or the generation of power from the sun, is one of the quickest growing forms of 
renewable power in the U.S. During 2013, total individual installations in the U.S. passed the 100,000 mark, with 
a new project being installed every four minutes on average (Source: www.seia.org/research-resources/solar-
market-insight-report-2013-q2). Non-residential and 
utility installations have accelerated since 2010, with 
new non-residential, non-utility (commercial/industrial) 
installations increasing from less than 400 MW during 
2010 to over 1,000 MW during 2013. New solar 
installations in the U.S. during 2014 are expected to 
increase 26% beyond the record levels set in 2013 
(Source: www.seia.org).  New solar capacity installed 
in 2013 exceeded new wind power in the U.S. for the 
first time since tracking began in 2000 (Source: 
www.triplepundit.com/2014/03/clean-energy-trends-
2014-new-solar-energy-capacity-exceeds-wind-first-
time/). With the right conditions, solar sites provide an 
attractive, visible branding tool and a low-
maintenance, low-risk, long-life option for companies 
seeking to add to their renewable portfolio. 
 
There are three areas to consider when evaluating Solar PV: 

 

 Size: Solar PV is one of the most scalable 
renewable power sources available. Projects 
can range from a few hundred kilowatts (kw) 
to many megawatts (MW). Determining the 
ideal scope requires balancing inverter sizing 
and installation costs with available space, 
power demand, and local utility requirements. 

 

 Location Characteristics: High irradiation (sun 
reaching the panel) leads to greater 
production per panel.  Locations with the least 
cloud cover, smog, rain, and humidity tend to 
see the highest capacity for solar panels. In 
the United States, the Southwest has the best 
conditions for solar.  (See Photovoltaic Solar 
Resources Map of the U.S.) 
 

 State and Local Requirements and Incentives: 
Even in areas with lower irradiation, state and 
local incentives can make solar projects feasible. Utilities are often required to generate a percentage of 
power from renewable sources. Third-party developers may pay lease fees or enter into Power Purchase 
Agreements (PPAs) in exchange for use of space to host a solar installation. State financial incentives can 
be found at: www.dsireusa.org. State public utility commissions will also determine what a local utility must 
allow in terms of interconnections between a solar site and the utility and other restrictions on the sites. 

 
  

Image source: www.nrel.gov/gis/images/map_pv_national_lo-res.jpg  

Image: Solar PV Panels 
Source: www.seia.org/sites/default/files/PV-panels-sun-flare.jpg  

http://www.seia.org/research-resources/solar-market-insight-report-2013-q2
http://www.seia.org/research-resources/solar-market-insight-report-2013-q2
http://www.seia.org/
file:///C:/Users/agoldman/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/2MIMN06O/www.triplepundit.com/2014/03/clean-energy-trends-2014-new-solar-energy-capacity-exceeds-wind-first-time/
file:///C:/Users/agoldman/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/2MIMN06O/www.triplepundit.com/2014/03/clean-energy-trends-2014-new-solar-energy-capacity-exceeds-wind-first-time/
file:///C:/Users/agoldman/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/2MIMN06O/www.triplepundit.com/2014/03/clean-energy-trends-2014-new-solar-energy-capacity-exceeds-wind-first-time/
http://www.dsireusa.org/
http://www.nrel.gov/gis/images/map_pv_national_lo-res.jpg
http://www.seia.org/sites/default/files/PV-panels-sun-flare.jpg
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According to the Solar Energy Industries Association (SEIA), the cost of installed non-residential, non-utility 
solar continues to drop. For more information, see below the SEIA Chart “Per Watt Average Installed Solar 
Costs US – Price Per Market Segment”. Solar PV, especially stationary mounts, also carries a low maintenance 
cost compared to other renewable technologies. 
 

 
Source: www.seia.org/research-resources/solar-industry-data 

 
Solar Renewable Energy Credits (SRECs) are a key source of financial benefit for solar projects. SRECs are 
credits generated for each megawatt hour (MWh) of solar power production that can be sold or traded to utilities 
needing credits to meet state renewable portfolio standards or to companies wanting to offset power purchases 
with renewable production.  For states that have mandated renewable portfolio standards, prices for credits can 
range from a few dollars to hundreds of dollars (Source: www.srectrade.com). SREC pricing can be volatile, and 
a company should carefully assess this risk when evaluating a project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Additional local incentives may shorten the payback. Many companies place value on a solar project’s ability to 
reduce power pricing volatility. 
 
  

Sample Financial Analysis 
Assumptions:  1MW 
Energy cost of $0.08/kwh 
  Annual output:   1,683 MWh (Varies by location) 
  Annual savings:  $0.08/kwh * 1,683 MWh = $134,640 
  Annual operating cost: 0.5% of installation cost = $17,500 
  Capital cost:  1MW * $3.50/w * 1,000,000 W/MW = $3.5 million 
  Investment tax credit:  30% 
  SREC value:  1,683 * $161 = $270,963 
  Simple Return:  (1 - .3) * $3,500,000 / ($134,640 + $270,963 - $17,500) = 6.3 
years 

 

http://www.seia.org/research-resources/solar-industry-data
http://www.srectrade.com/
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Depending on the utility or wholesale pricing structure for traditional power, a company can also benefit from the 
timing of solar production. Charges for usage, transmission, and peak demand are often highest when solar 
production is highest (e.g. summer afternoons), adding further value to solar power.  Solar capacity during peak 
demand periods can reduce corporate risk and carry an additional benefit to the community by reducing the risk 
of brownouts or blackouts. 

 
PVWatts is a calculator provided by the U.S. Department of Energy’s National Renewable Energy Laboratory 
and used to evaluate potential monthly and annual output and operating conditions by address. The calculator 
can be accessed at pvwatts.nrel.gov. 
 
Solar sites can be permitted and installed relatively quickly. Aesthetic, environmental or community impacts of 
installation are minimal. 
 
While some companies finance and own solar production, there are many options for third-party financing and 
ownership or leasing, including the PPA approach. A company may want to determine whether they want to use 
the power or sell it to a local utility, especially if the host site does not have demand for the generated power. 
The simplicity and predictability of energy production makes solar financing attractive to lenders. A company 
investigating the feasibility of a solar PV project may want to consider the experience of any partners and their 
role in obtaining permits, working with local utilities, maintaining landscaping around the site and providing other 
services. 
 
Solar PV projects have an expected useful life of 20 to 25 years. Warranties typically guarantee output for that 
period.  A standard warranty guarantees a reduced output, for example, guaranteeing 80% output through the 
end of the warranty life. 
 
In addition to considering state and local incentives and requirements and local irradiance, a company 
evaluating a solar installation may want to evaluate the suitability of the proposed site. Key considerations of this 
evaluation include understanding whether the host site will be in operation and have a suitable power demand 
through the life of the project, and whether the site will be needed for other operations. 
 

Case Study: Perdue Farms, Inc. – Solar Installation Partnership 
Case Study: BNSF Railway – Solar Array 
  

http://pvwatts.nrel.gov/
http://pvwatts.nrel.gov/
http://www.gemi.org/resources/2014/GEMIRenewable%20Energy_QuickGuide_CASEstudies_FINALAugust2014v1.pdf
http://www.gemi.org/resources/2014/GEMIRenewable%20Energy_QuickGuide_CASEstudies_FINALAugust2014v1.pdf
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6. TRANSPORTATION 
As worldwide demand for petroleum increases, driving costs up, companies are looking to diversify their 
transportation fleets and include alternative fuel sources such as electric power, natural gas and biofuels.   
 
More than one quarter of total U.S. greenhouse gas 
emissions come from the transportation sector -- 
making it the second largest source of greenhouse 
gas emissions in the U.S. (Source:  U.S. EPA, 
Inventory of U.S. Greenhouse Gas Emissions and 
Sinks: 1990-2010). Additionally, transportation 
accounts for about 70 percent of U.S. oil consumption 
(Source: U.S. Energy Information Agency (EIA), 
Annual Energy Review 2011). New vehicle 
technologies, however, can bring many benefits 
including: fuel savings; cleaner work environments and 
corporate pride; increased value from cost savings; 
and reductions in carbon emissions and particulates.   
 

Organizations may desire to consider the long-term 
economics, in addition to short-term economics, when 
considering an alternative vehicle strategy. In the short 
term, alternative fuel vehicles can cost considerably 
more than conventional vehicles, potentially making 
initial conversion difficult. However, the long-term 
operating costs of alternative vehicles may be 
significantly less. Consider electric vehicles as an 
example. Although maintenance costs may rise initially 
as technicians learn to service the new vehicles, in time, increased familiarity with the technology in addition to a 
growing supply of common components between electric cars and electric trucks should reduce costs.  
 
For natural gas vehicles, facilities may need to be modified for safety considerations related to the release of 
methane when vehicles are parked indoors. Specialized training for employees may also be necessary. State 
and federal regulations often offer tax credits or grants for electric, natural gas and other vehicle types. 
There are many types of alternative fuel and innovative technology vehicles on the road – electric, hybrid-
electric, natural gas [compressed (CNG) and liquefied (LNG)], liquefied petroleum (propane), fuel cell and 
biofuel, for example. Knowing what technology may be a good fit requires knowing what benefits the vehicle 
needs to deliver in terms of distance traveled and cargo capacity. Electric and hybrid-electric vehicles are best 
suited for urban settings that have relatively short routes, consist primarily of stop-and-go driving, and allow 
returning to a home base for recharging. LNG vehicles are better suited for long-haul routes, provided there is 
an available infrastructure to support vehicle fueling.  
 
The available fueling infrastructure must also be considered for electric vehicles as it is necessary to support 
vehicles and routes. For example, in large cities, where filling stations may be scarce, recharging electric 
vehicles at a company’s own facility may be an advantage. This needs to be weighed against the upfront costs 
for the vehicles, charging equipment and electricity charges. For larger fleets, designing an infrastructure for the 
off-peak charging of numerous vehicles may be a solution to fall within the facility’s peak load.  
 
When considering alternative vehicles, evaluate all the possible alternatives as no one vehicle type may meet all 
needs. Fleet diversity may be the optimal solution. 
 

Case Study: FedEx – Fleet Portfolio 
Case Study: Union Pacific – Long-term Fueling Options  

Source:  www.epa.gov/climatechange/ghgemissions/usinventoryreport.html   

http://www.epa.gov/climatechange/ghgemissions/usinventoryreport.html).
http://www.epa.gov/climatechange/ghgemissions/usinventoryreport.html).
http://www.epa.gov/climatechange/ghgemissions/usinventoryreport.html).
http://www.eia.gov/totalenergy/data/annual/
http://www.eia.gov/totalenergy/data/annual/
http://www.gemi.org/resources/2014/GEMIRenewable%20Energy_QuickGuide_CASEstudies_FINALAugust2014v1.pdf
http://www.gemi.org/resources/2014/GEMIRenewable%20Energy_QuickGuide_CASEstudies_FINALAugust2014v1.pdf
http://www.epa.gov/climatechange/ghgemissions/usinventoryreport.html
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7. WIND 
Wind energy has seen significant growth due to compelling economics and an attractive installation path.  
Traditionally, wind projects have seen the lowest levelized cost of energy of all renewable technologies other 
than large hydroelectricity plants. PPA prices can be so low that they help make wind competitive with fossil 
fuels.  There are three requirements for a financially and technically successful wind project. 
 

 Size: Large wind turbines (>1MW) at high 
heights (>50 meters) can be economically 
attractive.  Smaller wind turbines most often 
are not economically viable.  
 

 Wind Speed: A project typically requires 
speeds of at least 6 meters per second (m/s) 
at 80 meters in height. The majority of the 
wind opportunity in the U.S. is located in an 
area from North Dakota through Texas. Most 
areas to the east and west do not have 
adequate wind speeds for economically 
successful projects.  (See U.S. Land-Based 
and Offshore Annual Average Wind Speed 
map) 
 

 Location: Wind turbines must be located 
where the community embraces their 
installation, and the operation does not create 
environmental concerns.   

 
 
The OpenEI transparent cost database provides current pricing for wind projects. The pricing estimates include 
costs for installation as well as fixed and variable operating costs. The database also provides capacity factors 
by wind speed region. 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
The overall levelized cost of energy is the total capital and operating costs spread out over the life of the project 
divided by the number of MWh generated. Overall costs dropped significantly from 1980 through 1999. Prices in 
2014 were competitive with fossil fuel technologies in certain circumstances. 
 

Example Project 
Assumptions:   
1MW Project 
Energy cost of $0.05/kwh 
40% Capacity Factor 
  Annual output:   1MW * 24 hrs * 365 days * 40% = 3504 MWh 
  Annual savings:  $0.05/kwh * 3,504,000 kWh = $175,000 
  Annual operating cost: $6.25 * 3504 MWh = $21,900 
  Capital cost:  1MW * $1.50/w * 1,000,000 W/MW = $1.5 million 
  Investment tax credit:  30 percent 
 
  Simple Return:  (1-.3) * $1,500,000 / ($175,000-$21,900) = 6.8 years 

Source: www.nrel.gov/gis/images/80m_wind/awstwspd80onoffbigC3-3dpi600.jpg  

http://en.openei.org/apps/TCDB/transparent%20cost%20database
http://www.nrel.gov/gis/images/80m_wind/awstwspd80onoffbigC3-3dpi600.jpg
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Source: NREL. IEA Wind Task 26: The Past and Future Cost of Wind Energy. May 2012. www.nrel.gov/docs/fy12osti/53510.pdf  

 
 
Wind turbines are most economic when installed where economies of scale for maintenance, permitting, and 
construction create an advantage. A few wind turbines can be installed at a site, but most often, it is 
advantageous for companies to purchase power from a wind developer. 
 
Wind can be purchased through bundled power purchase agreements (PPAs) or unbundled Renewable Energy 
Certificates (RECs). When a PPA is bundled, a user purchases electrons and RECs in the same contract and 
receives power from the existing grid. In other scenarios, an unbundled REC may be purchased when the user 
purchases normal electricity from the local utility and applies REC purchases from a wind farm to identify the 
electricity usage as coming from a renewable source.  
 
Some regulated regions do not allow bundled REC agreements. This requires the local utility to facilitate any 
direct wind purchase transaction. Purchasers should make sure they understand the terms and uses of RECs 
before purchasing them.    
  
Many renewable and alternative energy associations can provide maps identifying optimal wind speed regions.  
If there is suitable land available and high wind speeds, a company may consider building and installing its own 
wind turbines. Most often, the easier method may be to contact with a large wind developer. A facility’s location 
relative to existing or proposed wind farms and the existing regulatory environment will dictate potential pricing 
and the deal structure. 
 

Case Study: Procter & Gamble – Wind Turbine  

  

http://www.nrel.gov/docs/fy12osti/53510.pdf
http://www.gemi.org/resources/2014/GEMIRenewable%20Energy_QuickGuide_CASEstudies_FINALAugust2014v1.pdf
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ABOUT GEMI 
GEMI is a global leader in developing insights and creating environmental sustainability solutions for business.  
Since 1990, GEMI has captured the vision and experience of global corporate environmental, health and safety 
(EHS) and sustainability leaders from diverse business sectors through the development of a wide range of 30+ 
publicly-available, solutions-based tools and Quick Guides designed to help companies and organizations to 
improve the environment, their operations and add business value. Topics of these tools and GEMI activities 
focus on renewable energy, alternative energy, climate change, sustainable development, supply chain, water 
sustainability, environmental management systems, and more.   
 
Through the collaborative efforts of its members, GEMI also promotes a worldwide business ethic for EHS 
management and sustainable development through example and leadership. GEMI is unique in that it provides 
a way for companies in a wide range of industrial sectors to work together in a cost effective manner. Members 
address strategic and tactical issues impacting progressive corporate environmental, health and safety activities 
in their companies around the world. 
 
The guidance included in this document is based on the professional judgment of the individual collaborators 
listed in the acknowledgements. The ideas in this document are those of the individual collaborators and not 
necessarily their organizations. Neither GEMI nor its consultants are responsible for any form of damage that 
may result from the application of the guidance contained in this document. This document has been produced 
by the Global Environmental Management Initiative (GEMI) and is solely the property of the organization. This 
document may not be reproduced nor translated without the express written permission of GEMI, except for use 
by member companies or for strictly educational purposes. 
 
 

The GEMI Solution Tools Matrix™ is 

an interactive, web solution for users around 
the world to access the +30 publicly-available, 
solutions-based tools designed to help 
companies & organizations in their own pursuit 
of EHS and sustainability excellence to improve 
the environment, their operations and add 
business value. The Matrix guides users 
around GEMI’s diverse portfolio of solutions-
based tools that the organization has 
developed since 1990.  
 

 
 

FOR MORE INFORMATION 
GEMI mission is “Business Helping Business Achieve Environmental Sustainability Excellence”. If you would 
like more information about this Quick Guide, or if you have any questions or suggestions for this guide or future 
guides, please contact info@gemi.org. 
 
 
 

GEMI • 1155 15TH STREET, NW, SUITE 500 • WASHINGTON, DC 20005 

P: 202-296-7449 • www.gemi.org • Twitter: @GEMInews 

http://www.gemi.org/toolmatrix
mailto:info@gemi.org
http://www.gemi.org/
http://twitter.com/GEMInews

