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Executive Summary
Improved industrial efficiency can play a crucial role in boosting international competitiveness,
protecting jobs, and reducing the sector’s carbon intensity. Combined heat and power (CHP) in
particular can significantly improve the overall efficiency of electricity and thermal energy production,
bringing benefits to both the company that installs the technology and more broadly.
While improving efficiency by reducing waste, CHP offers a number of benefits, including cost savings,
improved manufacturing competitiveness, job creation and maintenance, improvements to the
robustness and security of the electrical grid, and reduction in environmental impacts like greenhouse
gas emissions. Crafting policies and regulations to allow or encourage use of CHP in meeting emissions
regulations like the EPA’s Boiler MACT 1 and in states’ implementation plans under the Clean Air Act can
make the goals of those regulations more attainable in a cost-effective manner.
Despite these advantages, a number of barriers impede greater deployment of CHP:
•

•
•

•

•

•

Utilities are often unwilling to support CHP or to ease the process for CHP facilities to
connect to the electrical grid as utility business models are, in most markets, based on selling
as much electricity as possible to maximize the return on their investments.
The technical requirements and process for interconnecting to the grid are often nonstandardized and obtuse, slowing the process and increasing costs.
Electric utilities may charge industrial CHP producers high standby rates to keep electricity
service available for times the CHP equipment is not operating. These rates can be
sufficiently large as to harm the cost-effectiveness of some projects.
The up-front capital expenditures to install CHP systems can pose a barrier even when the
investment is expected to be cash positive within a longer period. In some instances, a firm
would be able to meet the costs of a CHP project, but the investment in CHP may be
competing with other possible investments. In other cases, the company may not have
access to capital or financing.
Despite the environmental benefits, CHP facilities face much of the same permitting
requirements as more traditional boilers and generation equipment, including emissions
regulations and requirements for siting.
Companies may lack the expertise or institutional capacity to plan, install, and operate CHP
equipment.

Many states across the country have been implementing policies that help remove or compensate for
these barriers, supporting growth in CHP and other energy efficiency and distributed generation
technologies. The Federal government has also been taking action, mainly through outreach and
education, as state regulatory authorities have primary jurisdiction over many of the key decisions
affecting the viability of CHP technology. Model state policies may provide lessons for other states and
1

“Maximum available control technology” – or by its proper name, Industrial / Commercial / Institutional Boiler
National Emissions Standards for Hazardous Air Pollutants
iii

for the Federal government, helping to establish best practices that can be adapted and adopted by
others to boost deployment of effective, efficient, and equitable solutions. To fully realize the potential
benefits of CHP, action is needed across government jurisdictions to open the market and encourage
this technology.
The following policy solutions can foster enhanced deployment of CHP:
•
•
•
•
•
•
•
•

•

•

Standardize the rules and regulations for interconnection to the electrical grid.
Regulate standby rates to ensure costs are predictable and fair.
Align utility business models to bring the interests of the utilities in line with the benefits of
CHP.
Ease access to financing and employ tax or other incentives to help companies deploying CHP
to address the high up-front capital costs.
Require deployment of clean energy sources like CHP with clean energy standards.
Ensure metering requirements and rates for electricity sold to the grid are fair and recognize
the benefits that CHP can provide for grid stability and operation.
Streamline permitting processes to make permitting predictable and less costly.
Recognize the efficiency and environmental benefits of CHP by allowing this technology to be
used as a means of compliance with air quality regulations, including greenhouse gas
regulations.
Expand outreach and education to inform potential CHP users of the benefits of CHP and
how to install CHP systems in their facilities; inform utilities how to effectively incorporate
distributed CHP into their electricity grids in a cost-effective manner that ensures grid
stability and financial viability.
Install CHP systems at federal government facilities as an example for the private sector and
to reduce energy costs paid by taxpayers.

This paper highlights the advantages of CHP in improving industrial competitiveness and environmental
quality. It examines current and potential levels of CHP deployment in the industrial sector along with
key economic and policy drivers, discusses barriers to greater CHP penetration, and identifies a number
of policy actions that can mitigate these barriers. In particular, federal and state governments (and
where relevant, non-governmental actors like grid operators) should focus on policies that remove the
main barriers to CHP deployment and improve conditions for private investment in ways that are fair to
utilities and ratepayers.
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Introduction
The domestic manufacturing sector has come under increasing competitive pressure in recent years. Off
shoring of the manufacturing sector, 2 along with difficulties brought by the economic downturn, have
challenged the domestic industrial sector as it struggles to remain competitive against foreign
competition and under still faltering levels of domestic consumption. Overall, manufacturing output has
continued to grow, though at a sluggish pace. And while manufacturing employment has recently
started to grow as well following decades of decline, it remains just above the 40-year low.
A key bright spot in the economic picture is growth in unconventional shale gas resources, and the
potential for shale gas to lower energy costs in the manufacturing sector. Shale gas production has
increased dramatically in recent years, from a negligible amount in 2003 to nearly 20 bcfd in 2011 –
equivalent to roughly 30 percent of domestic consumption that year. 3 Bolstered by this new production,
domestic natural gas supplies have outpaced demand, driving prices down. 4
While the processes for extracting shale gas are controversial, recent discoveries of huge underground
supplies of natural gas are already helping to revive manufacturing in the U.S. through dramatically
lower energy costs. Chemical plants that use natural gas as a feedstock are also planning new facilities,
and steel production is once again increasing due in part to production of steel for drilling pipe and
other steel intensive equipment needed for natural gas production. In addition, new U.S. steel capacity
is coming online that uses natural gas instead of coal to produce steel at a much lower carbon intensity
than traditional blast furnaces. The current and projected cost advantage of natural gas over coal can
lead to lower energy costs for manufacturers making the shift to gas, and also lead to cheaper
production inputs such as chemicals and steel, improving the overall competitiveness and robustness of
the U.S. economy. While natural gas drilling needs to be carefully regulated to safeguard against
environmental damage, it holds promise to help the U.S. reduce GHG emissions in the short term, while
encouraging domestic manufacturing. In fact, U.S. greenhouse gas emissions fell to roughly 1996 levels
in 2011, 5 in large part due to power sector fuel switching from coal to natural gas. 6
Going forward, IHS Global Insight estimates that lower gas prices caused by shale gas development will
increase U.S. industrial production by 2.9 percent by 2017 and 4.7 percent by 2035. 7 Pricewaterhouse

2

Linda Levine. Offshoring (or Offshore Outsourcing) and Job Loss Among U.S. Workers. Congressional Research
Service. December 2012.
3
ICF International. Combined Heat and Power: Markets and Challenges. National Governors Association
Roundtable on Industrial Energy Efficiency and CHP. 2012.
http://www.nga.org/files/live/sites/NGA/files/pdf/1206RoundtableHedman.pdf.
4
Sarah Ladislaw, et al. Realizing the Potential of U.S. Unconventional Natural Gas. Center for Strategic and
International Studies. 2013.
5
EPA. Inventory of Greenhouse Gas Emissions and Sinks: 1990-2011. April 2013.
6
Bloomberg New Energy Finance & The Business Council for Sustainable Energy. Sustainable Energy in America
2013 Factbook. 2013. 4.
7
IHS Global Insight. The Economic and Employment Contributions of Shale Gas in the United States. December
2011.
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Coopers projects increased demand for products and one million more jobs stemming from gas
development projects and increased supplies of natural gas, and thus reduced prices. 8
The shale gas plays promise to improve the manufacturing landscape. However, there is more
opportunity in store if we can couple these lower energy costs with improvements in energy efficiency,
which would further lower energy expenditures. While energy productivity in the U.S. industrial sector is
improving, 9 it still lags behind the energy productivity of many other industrialized nations (see Figure 1,
below). In fact, between 20 and 50 percent of energy used in industrial processes is lost as waste heat. 10

Million USD / ktoe

Figure 1: Manufacturing Sector Productivity
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Data: World Bank and Institute for Industrial Productivity

With the potential for more companies to make the switch to natural gas – potentially as a way of
complying with the recently-finalized industrial MACT standards – this presents an opportunity to lower
operating costs and boost international competitiveness through installation of combined heat and
power (CHP) technologies. Likewise, climate plans laid out by President Obama in June of 2013 create a
strong opportunity for CHP to be credited as an off-site compliance mechanism for regulation of existing
power plants’ greenhouse gas emissions.

8

Pricewaterhouse Coopers. Shale Gas: A Renaissance in US Manufacturing? December 2011.
EIA. ‘Annual Energy Outlook 2013 Early Release Report.’ December 2012.
10
DOE, Industrial Technologies Program. Waste Heat Recovery: Technology and Opportunities in U.S. Industry.
March 2008.
11
Manufacturing sector productivity based on manufacturing sector GDP in 2010, or nearest recent year, and
manufacturing or industrial sector primary energy consumption for most recent year.
The World Bank. ‘World Development Indicators.’ Accessed March 29, 2013 from
http://data.worldbank.org/indicator/NY.GDP.MKTP.CD/countries and
http://data.worldbank.org/indicator/NV.IND.MANF.ZS.
Institute for Industrial Productivity. ‘Industrial Efficiency Policy Database: Main Characteristics Across Countries.’
Accessed March 29, 2013 from http://iepd.iipnetwork.org/country_stats/characteristics#primary-energyconsumption.
9

2

Improving the energy efficiency of the industrial sector with technologies like CHP can make it more
competitive in a global marketplace while easing environmental regulatory compliance; public policy at
all levels of government must reduce barriers to CHP to ensure its benefits can be achieved. Helping the
U.S. industrial sector reduce its energy intensity will reap major rewards and foster a domestic
manufacturing renaissance.

3

CHP: A Primer
A combined heat and power process generates both thermal energy and electrical energy from the
same fuel. Together, it operates at a higher efficiency than generating the two separately. A modern
CHP system can operate at thermal efficiencies from 60 to 80 percent (or more) versus separate heat
and power production at efficiencies generally below 50 percent. Greater energy efficiency saves fuel,
reducing both harmful emissions and operating costs.
Figure 2: Greater Efficiency from CHP Relative to Separate Heat and Power Production

Source: ICF International

There are many possible CHP configurations, although the most common type generates electricity via a
turbine or reciprocating engine, and steam or recovered heat is subsequently used to supply thermal
loads (a “topping cycle”). However a CHP system may also use heat from an industrial process to
subsequently turn a turbine for electrical power (a “bottoming cycle”). Other configurations can operate
from fuel cells, solar thermal power systems, and other sources of energy that involve the production of
heat. CHP units can also incorporate cooling systems or mechanical energy configurations.
Applications range from utility-scale power generation facilities (which may sell thermal energy to
nearby users), to industrial users with large demands for heat (which may have a secondary interest in
generating electricity), to institutional or commercial facilities that have large hot water and heating
needs. CHP has even been used for desalinization and nuclear fuel processing.
The heat from CHP can be used directly in industrial processes, for space and water heating in buildings,
or in large enough scales for district heating of large numbers of buildings. It can also be used for cooling
and dehumidification. The concept is not a new one; the first commercial power plant in the U.S.,
Thomas Edison’s Pearl Street Station in New York City, provided steam to local manufacturers in the

4

1880s. The first commercial nuclear power plant, at Calder Hall in the U.K., 12 was a CHP plant and went
into service in 1956.
Where electricity production from CHP exceeds the needs of a given facility, the excess electricity may
be sold onto the electric grid to generate revenue. As discussed in this paper, the costs and logistics to
do so can be challenging. In some situations, surplus heat (generally in the form of steam or hot water)
can be piped to nearby consumers as well, reducing their reliance on electricity or fuels to meet their
own heat demands. Selling this excess thermal energy can be another source of revenue for a CHP
facility.
While natural gas can be an economical choice for CHP, many CHP facilities are fueled by coal, oil,
biofuels, and other energy sources – and some even by nuclear power and fuel cells (though these latter
two are rare 13). Any electrical generation based on thermal energy or producing significant amounts of
heat can be a good candidate for CHP, as can equipment generating large amounts of waste heat that
can be captured and used to generate electricity.
While there are potentially important efficiencies and cost savings to be gained, CHP is not appropriate
in every circumstance. There must be thermal loads as part of the project, as well as the ability to pass
excess electrical generation (if there is any) onto the distribution grid. Further, thermal production and
loads must be matched, either on a given site or via connections to nearby consumers.

12

Calder Hall provided not only electricity and heat for a nearby fuel processing facility, but also enriched
plutonium for Britain’s nuclear weapons program.
European Commission Strategic Energy Technologies Information System. ‘Cogeneration or Combined Heat and
Power.’ Accessed on December 7, 2012 from http://setis.ec.europa.eu/newsroom-items-folder/cogenerationof-heat-and-power.
13
In addition to some use in the UK and Scandinavia during the early decades of the nuclear era, nuclear-based
cogeneration was relatively popular in the Soviet Union, particularly for district heat and, in at least one
instance, desalinization.
William Horak. Cogeneration in the Former Soviet Union. Brookhaven National Laboratory. [1997?] From
http://www.osti.gov/energycitations/purl.cover.jsp?purl=/493376jkHJc9/webviewable/CogenerationintheformerSovietUnion.pdf.
5

Benefits of CHP
The main direct benefit for manufacturers and others installing CHP systems is reduced fuel costs. As
less fuel must be purchased to meet energy needs, CHP systems provide operational cost savings that
lead directly to improved competitiveness. Such savings can bring larger profits or savings that can be
passed along to customers, making a company more competitive relative to its peers and less likely to
move production or source products from abroad. Improved efficiency can also mean cost savings for
consumers of the company’s products, spreading benefits through supply chains and into the wider
economy.
Further, by reducing demand for energy, CHP systems can also help insulate firms from future increases
in fuel prices or price volatility. While natural gas is projected to remain at relatively low rates in the
near term, prices are expected to rise after 2025. 14 A CHP investment will help insulate firms from these
price increases.
In addition to important cost savings and job creation for the businesses and communities that opt for
CHP, this technology can also benefit the environment, the electrical grid, and business continuity.
From an environmental standpoint, as less fuel is consumed for a given amount of electrical and thermal
energy, all else being equal, a CHP system brings reduced environmental impact. Reduced emissions as a
result of CHP units can support cost-effective compliance with a range of air quality goals and
requirements, particularly where these requirements are expressed as output-based standards (e.g.,
emissions per unit output). GHG emission reductions from CHP may also be used in crediting programs
to make others’ regulatory compliance more cost-effective. In fact, McKinsey & Company describes CHP
as the only negative marginal cost generation technology for GHG emission reductions. 15
In terms of the operation of the electric grid, distributed generation facilities generally, and CHP in
particular, support stable operation of the grid. They can be used to balance various elements of
transmission and distribution, keeping voltage within appropriate levels and helping to mitigate grid
congestion. Because these facilities are normally sited close to demand, they also avoid the electrical
losses of long-distance transmission (especially when the electricity is consumed onsite, requiring little
or no distribution).
Another key benefit of CHP is enhanced energy resilience. Photos of the aftermath of ‘superstorm’ Sandy
in New York City highlighted the benefits of CHP for Co-op City’s high-rise housing and South Oaks Hospital
on Long Island; while the city around them stood dark, the lights remained on at these two sites, powered
by CHP. Sikorsky Aircraft Corp.’s helicopter assembly facility in Connecticut was able to continue operation
with power from its CHP system – and also offer employees warm meals, showers, and telephone charging
– while the surrounding communities were without power. The high cost of disruptions from power loss
for many manufacturing businesses can be a major economic driver for CHP deployment.
14
15

EIA. ‘Annual Energy Outlook 2013 Early Release Overview.’ December 2012.
McKinsey & Co. Pathways to a Low-Carbon Economy: Version 2 of the Global Greenhouse Gas Abatement Cost
Curve. 2009.
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CHP in the U.S.
Already, the 82 GW of existing CHP capacity 16 and more than 300 TWh of annual generation17 in the U.S.
save more than 1.9 quads of fuel consumption and avoid 248 MMT of CO2 emissions each year relative
to what would have been the case if that energy were generated with conventional electricity and
thermal sources. 18 The 1978 Public Utilities Regulatory Policies Act (PURPA) opened the way for much
greater deployment of CHP (particularly larger facilities) in the 1980s and ‘90s by forcing regulated
utilities to buy power from certain cleaner energy sources like CHP and renewables, and by allowing
non-utility generators to participate in electricity markets. More recently, domestic CHP capacity growth
has stagnated somewhat as PURPA requirements were weakened in the Energy Policy Act of 2005, and
as electricity demand and industrial growth have slackened with the economic downturn.
Figure 3: U.S. CHP Installations by Year
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However, significant opportunity remains to expand CHP deployment in the U.S. ICF International
estimates that there is nearly 132 GW of CHP technical potential in the U.S., nearly 64 GW of which is in
the industrial sector. 20 McKinsey & Co. has estimated that there is 50.4 GW of cost-effective CHP that
can be deployed by 2020 (26.9 GW of which is in industrial facilities), bringing 100 million tons of CO2
emissions savings annually.21 An Executive Order from the Obama administration, discussed later, seeks
to significantly ramp up industrial energy efficiency by calling for a 50 percent increase in CHP capacity—
an increase of 40 GW—by 2020. But this would still be well short of the deployment seen in some
European countries as a percent of total electric generation.
16

DOE & EPA. Combined Heat and Power: A Clean Energy Solution. August 2012.
Bloomberg New Energy Finance & The Business Council for Sustainable Energy. Sustainable Energy in America
2013 Factbook. 2013.
18
Oak Ridge National Laboratory. Combined Heat and Power: Effective Solutions for a Sustainable Energy Future.
2008.
19
Data: ICF International.
20
ICF International. Effect of a 30 Percent Investment Tax Credit on the Economic Market Potential for Combined
Heat and Power. October 2010.
21
McKinsey & Co. Unlocking Energy Efficiency in the U.S. Economy. 2009. 87.
17
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Figure 4: U.S. CHP Potential by Sector (GW)
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Denmark, a leader in CHP, uses the technology for roughly 40 percent of its electric capacity compared
to the present capacity in the U.S. of around 8 percent. 23 That said, U.S. capacity is fairly comparable to
the EU’s average (roughly 10 percent) 24 and the U.S. has the largest electricity output from CHP in
absolute terms. 25 The majority of existing CHP installations (just short of 90 percent) and potential CHP
sites in the U.S. are industrial, 26 although some commercial and institutional facilities, particularly those
in campus-type environments, have benefited from the technology and most of the same benefits and
barriers apply.

22

McKinsey & Co. Unlocking Energy Efficiency in the U.S. Economy. 2009. 87.
DOE & EPA. Combined Heat and Power: A Clean Energy Solution. August 2012.
Although extensive use of district heating makes incorporation of CHP into utility-scale generation facilities
more effective – helped by a cold climate. The exposure of Denmark’s heavily oil-fuelled generation to price
shocks in the 1970s made CHP more appealing politically.
24
Jan Danko and Pekka Lösönen. ‘Statistics in Focus: Environment and Energy.’ Eurostat. 2006. From
http://www.localpower.org/documents/reporto_eurostat_chpintheeu.pdf.
25
International Energy Agency. Combined Heat and Power: Evaluating the Benefits of Greater Global Investment.
2008. 18.
26
DOE & EPA. Combined Heat and Power: A Clean Energy Solution. August 2012.
23

8

Figure 5: Top-20 Countries by Installed CHP Capacity
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This graph should be considered to be merely illustrative, given the difficulties in comparing data collected with
different methodologies. IEA data for country CHP capacity is not completely comparable between countries
and dates from between 2001 and 2006. Note this data is also capacity, not generation or consumption, and
does not account for any international exports or imports.
Data: IEA. Combined Heat and Power: Evaluating the Benefits of Greater Global Investment. OECD/IEA. 2008.
EIA. ‘International Energy Statistics: Total Electricity Installed Capacity, 2010.’ Accessed February 20, 2013 from
http://www.eia.gov/cfapps/ipdbproject/IEDIndex3.cfm?tid=2&pid=2&aid=7.
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Economics of CHP
Bloomberg ranks combined cycle natural gas turbines with CHP among the cheapest sources of energy.
While a domestic CHP facility is slightly more expensive than a comparable combined cycle natural gas
turbine ($1.2 million per MW versus $1 million per MW, respectively for a facility larger than 40 MW),
the levelized cost of energy – a metric which spreads the cost of energy over the lifetime of a generation
facility, including costs of equipment, capital, and operation – is lower for CHP: $73 million per MW for
CHP versus $86 million for a combined cycle gas turbine due to cost savings attributable to the thermal
output. 28
The cost calculations for CHP will vary state-by-state, and even utility-by-utility, due to differences in
natural gas and electricity prices along with permitting and other implementation costs. The economics
for a firm installing CHP depend on how cheaply they can produce electricity (accounting as well for the
useful thermal output) relative to what they would pay for that electricity off the electrical grid. This
spark spread is central to a determination of the economic viability of a proposed CHP project. For
example, low uptake of CHP in Indiana has been attributed primarily to the state’s low electricity
prices; 29 generating electricity on-site is simply not as cost effective there as in other parts of the
country. Meanwhile, the spark spread in New Jersey, which has among the highest electricity prices and
relatively average gas prices, presents a more favorable environment for CHP. Proximity to local gas
supplies can also impact the cost-effectiveness of CHP.
The low natural gas prices seen in the last year have improved the economic case for natural gas-fired
CHP. With low fuel costs, the spark spread is more favorable to CHP. The effect can be especially
pronounced in power markets that still use significant amounts of older and less efficient coal-fired
power. In markets where natural gas makes up a larger portion of utilities’ electricity generation, the
advantages of low cost natural gas-fired CHP vis-à-vis electric prices can be offset somewhat as
electricity prices also decrease some as a result of low gas prices.
Despite the strong and improving economic argument for CHP in much of the country, we aren’t seeing
strong across-the-board growth in this technology, attributed in large part to regulatory and/or financial
barriers that impede CHP deployment (discussed later in this paper). Some highly economical CHP
installations (e.g., ArcelorMittal’s Indiana Harbor CHP facility, described below) have required
substantial economic incentives to overcome these hurdles.
ArcelorMittal: East Chicago, Indiana
In 2012, steel giant ArcelorMittal commissioned a CHP facility at its Indiana Harbor steel mill, the largest
integrated mill in North America. The CHP facility, with an annual expected output of 333 GWh of
electricity and 350,000 lbs. of steam, is fueled with blast furnace gas recovered from the steel making
28

Bloomberg New Energy Finance & The Business Council for Sustainable Energy. Sustainable Energy in America
2013 Factbook. 2013.
29
Anna Chittum and Nate Kaufman. Challenges Facing Combined Heat and Power Today: A State-by-State
Assessment. ACEEE. September 2011.
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process that was previously flared as waste. Annual energy cost savings of nearly $20 million per year
from the CHP project mean lower production costs for the mill’s steel: these costs savings make the
plant’s steel more competitive by effectively lowering the production cost by approximately $5 per ton
of steel. In addition, the project is expected to reduce CO2 emissions from the facility by 340,000 tons
annually.
In addition, the local economy benefitted from new jobs. More than one third of construction expenses
were from suppliers in northwest Indiana or the Chicago area, and all purchases were from suppliers
located in the U.S. At the peak of construction, 200 direct jobs were created, plus jobs at suppliers that
were supported by the ArcelorMittal orders.
The construction of the CHP facility was assisted with matching funds from the Department of Energy
under the American Recovery and Reinvestment Act. The $63.2 million (total, including the DOE
matching grant) project is expected to have a simple payback period of just 1.58 years. The Federal
incentive was needed to cut the payback period in half, which made the investment feasible for the
company.

In contrast, certain states such as California are seeing strong growth in CHP. These CHP growth states
may benefit from favorable spark spreads as well as from supportive regulations or incentives. F-D-S
Manufacturing in Pomona, California, as described below, offers one example.
F-D-S Manufacturing: Pomona, California
In December 2009, F-D-S Manufacturing Company commissioned a six-microturbine CHP system at its
240,000 square-foot manufacturing and warehousing facility, where it produces agricultural and
industrial packaging. The CHP system, which incorporates cooling systems, offsets 320 kW of electricity
from the grid, supporting 20 percent of the site's total power usage. The exhaust from the system is
used both for drying plastic and producing chilled water to cool the plastic, offsetting approximately
35,000 therms of gas per month.
Annual energy cost savings of nearly $420,000 from the CHP project are equivalent to a one-sixth
reduction of the facility's entire energy bill, making the facility more competitive. Since replacing its old
piston-type chilling equipment and two natural gas dryers with the low-emission CHP system, the
company has also notably improved its carbon footprint and marketability. F-D-S’s CHP system has also
been useful as a sales tool, given its customers’ interest in low-carbon and environmentally friendly
products.
The investment was supported by a California Self-Generation Incentive Program grant as well as the
federal investment tax credit and accelerated depreciation. The project's expected return on investment
is just over 3 years.

11

A Window of Opportunity for CHP
In the next one to three years, various market trends, regulatory drivers and other factors are expected
to create a special window of opportunity for CHP deployment to take fuller advantage of the available
technical and economic potential for this technology. In addition to the continued relatively low natural
gas prices discussed earlier, these factors include:
•

•

•
•
•

Existing power sector environmental regulations, which when coupled with low natural gas
prices, are expected to lead to retirements of existing coal-fired power generation and
potentially create new demand for new low cost power resources such as CHP.
Regulation of toxic air emissions from industrial sources, which necessitates some type of
mitigation solution for large industrial facilities. Natural gas-fired CHP offers a pathway to
compliance.
Regulation of power sector greenhouse gas emissions, which could create a new compliance
opportunity and revenue stream for CHP.
A more positive economic outlook which is renewing interest and ability to make large
investments.
Political leadership from the White House.

Over the last several years, EPA has imposed several new environmental requirements, most notably air
toxic regulations but also the Cross-State Air Pollution Rule 30 and others that apply to coal-fired power
generation and other fossil-fired electric resources. Greenhouse gas regulations on existing power
plants, announced by President Obama in June of 2013 and expected to be proposed in the Summer of
2014, will add to the pressure on older, more polluting power plants. The burden of complying with
these requirements, particularly in light of low natural gas prices and weakened electric demand, is
leading many companies to announce the permanent shut-down of older coal-fired generating facilities.
The GAO estimates that coal power plant retirements will reduce domestic electricity capacity from coal
by 15 to 24 percent by 2035, primarily due to regulations and market conditions (mainly the price of
gas). 31 While some regions of the country will utilize existing excess capacity, others will require new
generation resources.
This shift away from inefficient coal towards natural gas as a source of electricity, and for meeting
industrial thermal needs, presents an excellent opportunity to implement CHP as new gas facilities are
built or coal facilities are converted. While modern gas facilities will normally be more efficient than the
dated facilities they replace, incorporating CHP where suitable thermal energy users are also available
can boost the overall efficiency of these new facilities even further and create additional revenue
streams. Where coal power plants are shut down without direct replacement, distributed CHP can play
an important part in making up for this lost capacity.

30
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Although the Cross-State Air Pollution Rule was recently vacated by legal action; further action is pending.
Government Accountability Office. Electricity: Significant Changes are Expected in Coal-Fueled Generation, but
Coal is Likely to Remain a Key Fuel Source. October 2012. From http://www.gao.gov/products/GAO-13-72.
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At the same time, EPA’s recent air toxic rule – the Boiler MACT – creates an impetus for industrial
sources to consider CHP as a compliance option. In January 2013, the EPA published emissions standards
for industrial boilers and certain other heaters and incinerators, a regulation that will subject non-utility
boilers to stricter pollution requirements, mainly for mercury and other metallic gases. It most
significantly impacts larger oil, coal, and biomass boilers. Rather than invest in costly conventional
pollution controls, which could reduce operating efficiency, the Boiler MACT presents an opportunity to
both lower emissions and boost efficiency at less cost by shifting to natural gas with CHP, either by
converting existing boilers or by replacing them with new natural gas boilers. The MACT’s output-based
standards are also friendlier to CHP than input standards would be as it would account for both the
electrical and thermal products. 32
If coal and oil-burning facilities comply with the Boiler MACT using natural gas-fired CHP, this could
result in an estimated 25 GW of CHP capacity. 33 However, while a CHP system would likely be much
more efficient than a coal plant with pollution control measures on the back-end, the CHP plant (but not
the end-of-pipe control technology) may need permitting as a new source of emissions (under Clean Air
Act new source review 34 and prevention of significant deterioration35 permits) and would face the
various barriers discussed below related to generating electricity. As such, the Department of Energy’s
(DOE) Clean Energy Application Centers (CEACs) are providing assistance to help states ease permitting
challenges and help businesses understand how to use CHP.
Air quality and greenhouse gas mitigation regulations can, if designed appropriately, foster CHP as a
compliance mechanism. While CHP can be counted towards attainment of national ambient air quality
standards under State Implementation Plans (SIPS), counting the emissions benefits from CHP could be
particularly important as a means to comply with existing source power plant greenhouse gas standards
being developed by the EPA under section 111(d) of the Clean Air Act, as directed by President Obama.
Depending on the design of the rule, and how flexible its compliance mechanisms in SIPs are allowed to
be, CHP could facilitate lower cost compliance for regulated facilities while also providing a financial
incentive for investment in new CHP projects.
Beyond regulatory drivers, as the economy emerges from the recent recession, broader economic
trends are expected to be more conducive to new investment. Whereas investments are unlikely in a
recessionary down-cycle, the gradual economic recovery presents good opportunities for companies to
invest in CHP systems.

32

Nikolaas Dietsch, et al. The Opportunity for Energy Efficiency in Clean Air Regulations. ACEEE Summer Study on
Energy Efficiency in Buildings. 2012.
33
Projection from ICF international.
34
The Clean Air Act requires that ‘new sources’ of air pollution, or facilities undergoing major renovation that
creates an increase in emissions, must undergo EPA review.
35
‘Prevention of Significant Deterioration’ permits are required certain facilities in ‘attainment areas’ (where air
quality meets Clean Air Act requirements) to ensure that air quality is not significantly harmed. These permits
are required of facilities that emit specified levels of controlled pollutants, which vary somewhat depending on
the type of industrial process.
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Finally, in a recent executive order 36, the Obama Administration set an ambitious goal to add 40 GW of
domestic CHP capacity by 2020 – an increase of roughly 50 percent from today’s capacity. While the
Administration’s plans to implement the order are somewhat limited (see below), the Order signals high
level interest in government action to support greater CHP deployment.
2012 Executive Order 13624, Accelerating Investment in Industrial Energy Efficiency
The order sets a goal of 40 GW for new industrial CHP by 2020, and directs Federal agencies to:

36

•

Develop and disseminate best practices and investment models to address barriers to industrial
energy efficiency and CHP.

•

Assist states in development of state implementation plans for clean air regulations that
recognize the benefits of CHP and energy efficiency.

•

Develop incentives for deployment of CHP and other clean energy technology.

•

Employ output-based emissions standards in regulations that would account for the combined
generation of heat and power, rather than considering just the fuel that goes into a facility or
the concentrations in exhaust.

•

Expand and support the Better Buildings, Better Plants program at the Department of Energy
and other partnership programs to encourage energy efficiency and CHP.

The White House. ‘Executive Order – Accelerating Investment in Industrial Energy Efficiency.’ August 30, 2012.
http://www.gpo.gov/fdsys/pkg/FR-2012-09-05/pdf/2012-22030.pdf.
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Barriers to CHP
A number of barriers impede investment in otherwise economical CHP projects, including those related
to: unfair access to the electric grid; challenges in financing the costs of the investment; appropriate
consideration of the full amount of emissions reduced and informational barriers. There can also be
technical barriers that must be overcome.
For a variety of reasons, electric utilities have sought to restrict access by CHP projects to the electric
grid, resulting in environments that disadvantage CHP. Utilities may see CHP projects (and distributed
generation generally) as financial threats; power produced by CHP systems is power that is not
purchased from the utility, yet a utility must maintain, at a cost, the infrastructure to service those
loads. Utilities may also be required to maintain sufficient capacity to service a CHP-powered facility
should the CHP equipment not be operating at any given time (and often assuming an unlikely scenario
in which every CHP facility in its service territory is offline at the same time). This is likely to mean that
utilities will be disinclined to ease the path for CHP-powered facilities to interconnect to the grid and
may assess significant charges for the services it provides. These additional fees are meant to reduce
price impacts on other ratepayers whose energy prices support the infrastructure serving a CHP facility.
In some circumstances, utilities may be (rightly or wrongly) concerned about the impacts of distributed
generation on the stability of the distribution network. They may require extensive and expensive
engineering studies of grid impacts or impose difficult technical requirements. With utilities opposing, or
at least not supporting, distributed generation resources like CHP, the process of connecting a CHP
system to the electrical grid can be much more complicated as costs, regulations and the processes to
make those connections can raise costs and risks.
Requirements imposed on CHP to connect with the electrical grid can be overly complicated or costly –
or simply difficult to understand; this can make projects uneconomical or simply discourage companies
from approaching the complexities. These interconnection standards (or lack thereof) normally set out
technical requirements for the grid interconnection as well as requirements for paperwork, timelines for
approval, and insurance requirements. Where established interconnection standards do not exist at all,
a proposed project may be left to the whim of utility decision-making; there may be no guarantee of
acceptance even once requirements are met. A lack of standardized requirements for interconnection
also impedes replicable projects that could be duplicated across many sites, which if possible would
reduce costs and leverage economies of scale in both equipment and administration. Even where solid
interconnection standards exist, they might not be well suited to all CHP projects – extensive permitting
and review requirements might be appropriate and manageable for a large project, but might be
unnecessary and impossible to manage for a smaller piece of equipment.
CHP operators are often required to pay standby rates to utilities in order to have backup electrical grid
service available when a CHP system is offline for maintenance, unexpected shutdowns, or when
demand exceeds generation. These standby rates cover the costs that a utility incurs to maintain the
infrastructure to serve the facility with the CHP system, even if that facility is not normally buying power
from the utility. A utility may also have to reserve generation capacity for the CHP-powered facility in
case the facility needs it in the future. Standby rates are often structured based on worst-case scenarios
15

where a CHP system goes offline at periods of peak demand, yet this overstates the costs incurred by
outages over the course of CHP equipment’s lifetime as the majority of outages will occur at less costly
times. 37 Utilities’ calculations may often be based on the unlikely scenario of several or all of a region’s
CHP facilities going offline concurrently, raising the prospective impact for planning costs. Similarly, in
some states utilities may charge exit fees for customers that are turning to distributed generation like
CHP; these fees are meant to cover stranded assets in which the utility has invested, but for which the
utility will have difficulty paying for in the absence of the customer turning to DG.
The installation of CHP equipment can be a highly capital-intensive process; even if the longer-term
operation produces a net positive cash flow, the availability of financing for the initial investment can be
a barrier for many firms. A 10 MW gas turbine with CHP can cost from $10 to $13 million plus operations
and maintenance costs 38 despite a positive return on investment over time, the initial investment can be
difficult for many firms to make. Where financing or internal budgeting is available, CHP may be
competing against capital projects that are more central to a firm’s core business, or may have a smaller
return on investment than other possible uses of that capital. Many firms look for payback periods for
such capital investments of less than two years – too short for most CHP projects. Modeling
commissioned by the American Gas Association from ICF International projects more than 123 GW of
technical potential from facilities smaller than 100 MW, however just 6.3 GW of that is projected to have
sub-five-year payback periods. Traditional financing mechanisms and sources may not be readily
available; banks may be less inclined to lend for CHP because they see it as more risky or harder to value
due to unfamiliarity with the technology. Lastly, in difficult economic times, firms have more difficulty
accessing credit for any sort of capital investment.
The structure of pollution regulations may inadvertently penalize CHP systems, or at least discount their
environmental benefits. State air quality boards do not generally recognize the net energy and emissions
savings from CHP. Rather than seeing CHP as a technology that produces net emission reductions (and
could qualify as a compliance mechanism for clean air regulation compliance), CHP is usually viewed as a
new source of emissions so must be permitted as such. Where emissions standards are based on fuel
and heat inputs, CHP may be restricted as it would perform no better than a conventional boiler or
generator and emissions at that particular location may be higher, even though overall emissions will be
lower than separate electrical and thermal generation. Likewise, where emissions regulations are based
on the concentration of pollutants in exhaust, the fact that a facility is producing more useful energy
from a fuel is ignored.
In most cases, companies that could benefit from installing CHP do not have electricity generation at the
core of their business, so knowledgeable staff may not be available in-house for either the planning or
operation of a CHP system. In some cases existing staff (e.g. staff operating earlier boiler equipment)
can be trained to meet the needs of CHP operations, but new staff may be necessary – in either case this
represents additional costs (though also the broader benefit of job creation in a community). Difficult
37

Gulf Coast Clean Energy Application Center. ‘Policies & Incentives.’ Accessed Nov. 19, 2012 from
http://gulfcoastcleanenergy.org/POLICIESINCENTIVES/tabid/1335/Default.aspx.
38
McKinsey & Co. Unlocking Energy Efficiency in the U.S. Economy. 2009. 87.
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interconnection standards, emissions regulations, or other impediments are likely to seem even more
daunting when a company must rely on outside experts (assuming they are available) to translate the
complexities of an unfamiliar technology with unfamiliar challenges.
Although it is technically an energy efficiency technology, CHP shares many of the challenges of other
distributed generation and renewable energy technologies. Yet CHP’s unique position somewhat in
between efficiency and renewables means it can be left out of policies meant to foster one or the other.
For example, policies meant to facilitate interconnections for distributed clean energy technologies will
have to specifically call out CHP as an eligible technology. Such policies may be based at least in part on
a goal of reducing fossil fuel use; while CHP does just that, the fact that it still may be powered by fossil
fuels can lead to its exclusion from such policies.
Finally, while there are potentially important efficiencies and cost savings to be gained, CHP is not
appropriate in every circumstance. There must be thermal loads as part of the project, and often the
ability to pass any excess electrical generation onto the distribution grid. Further, thermal and electrical
loads must be matched, either on a given site or via connections to nearby consumers. This can be a
challenge as infrastructure to pipe steam or hot water beyond the immediate vicinity can be expensive
(although CHP has been successful in many district heating schemes) and laws governing electrical
transmission rarely allow private transmission wires.
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Solutions
A number of policy solutions are available that can help CHP overcome the identified barriers in a
targeted way, especially at the state level where decisions are made on interconnection and electricity
charges. As most CHP systems will be integrating with the electricity grid at the local distribution level,
their activities are governed predominantly by states and state public utility commissions. The Federal
government can help states by developing model rules and standards, then assisting states in their
adoption. Federal action may also come in the form of financial assistance, for example via tax
incentives or other financing programs.
State action to encourage CHP varies greatly across the country. While some states have sought to
actively encourage adoption of CHP through favorable standards and regulations and/or financing
support (either directly aimed at CHP or by including CHP in a broader clean energy policy framework),
other states have done little or nothing to address CHP in any manner. For example, Massachusetts, a
state that actively encourages CHP, includes CHP in its portfolio standard, offers financial incentives, and
has defined interconnection standards to facilitate timely and cost-effective development of CHP. Idaho,
in contrast, has no state policies to assist CHP. 39
Policies can also selectively encourage CHP in particular locations to maximize its potential and costeffectiveness by ensuring thermal loads are available. For example, incentives could be offered to locate
manufacturing facilities near existing, underutilized CHP facilities, perhaps coupled with streamlined
permitting at proposed sites. Municipal zoning can encourage such matching of CHP capacity and
thermal demand.
Many of the barriers and solutions discussed in this paper apply to traditional energy efficiency and
renewable energy programs too and the policies to address them are often the same, so a regulation to
fix interconnection standards for distributed renewables may apply equally well to most types of
distributed CHP. Sometimes policies that address grid access leave out CHP, either inadvertently or
intentionally. Programs to foster GHG emission reductions may be premised in part on reducing fossil
fuel use, so a CHP system fueled from fossil sources may be excluded even though it too reduces fossil
fuel use. When crafting policies to foster greater implementation of renewable energy or energy
efficiency, it is important that CHP is included, and on an equitable basis that reflects whatever benefit is
being sought (e.g. reducing fossil fuel use or greenhouse gas emissions).
The following table presents policy solutions that can effectively address many of the major barriers to
greater CHP implementation. Further discussion of each is presented in Appendix 2.
Interconnection Standards
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Most CHP facilities are connected to the electrical grid to make up
for shortfalls in electricity production relative to demand and/or
to sell excess production back onto the grid. The technical

Anna Chittum and Nate Kaufman. Challenges Facing Combined Heat and Power Today: A State-by-State
Assessment. ACEEE. September 2011.
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requirements for making these interconnections with the
electrical grid are meant to ensure the stability and safety of the
broader grid, but if made unduly complicated or onerous, they
can make CHP implementation too difficult, time-consuming, and
costly.
Standby Rate Regulation

Facilities powered by CHP will normally rely on the electrical grid
for periods when the CHP equipment is down for maintenance or
unexpected outages. As utilities have to maintain the equipment
and capacity for such events, they charge (either directly or built
into the facility’s rate structure) standby rates. If these rates are
too high, their negative impact on a project’s economics can
prevent it from ever happening.

Aligning Utility Business Models

Under a traditional utility business model, an electric utility earns
more money the more electricity it sells. Because CHP and other
distributed generation sources reduce the amount of electricity a
customer must buy from the utility, customers’ CHP systems can
cost utilities money. Certain regulatory environments can reduce
this negative impact on a utility’s bottom line and make utilities
more inclined to support – or at least not obstruct – customers’
CHP plans. For example, in decoupled markets, regulators set a
certain rate of revenue for a utility regardless of its sales. Rate
recovery set by regulators allows a utility to recoup, through its
rate structure, a portion of lost revenue or utility spending on
customer efficiency programs. The design of such systems varies
greatly.

Financing and Incentives

Although CHP, and industrial energy efficiency more generally,
can bring significant savings on energy costs, the upfront capital
costs can be a major barrier. Programs to support targeted lowinterest financing, tax incentives, grants, or otherwise mitigate
these upfront costs can make CHP much more accessible to a
broader range of firms. Outreach and education to potential
lenders can also improve the ability of CHP projects to secure
private-sector financing.

Clean Energy Standards

Clean energy standards require utilities to meet a portion of their
loads with specified clean energy sources and may include CHP.
The required portion generally increases by a given increment
each year. Likewise, CHP may be included in more focused
renewable energy standards or energy efficiency resource
standards. Such standards may require utilities to make CHP
investments themselves or may allow utilities to buy credits from
CHP facility owners. More than half of U.S. states have a clean,
renewable, or energy efficiency standard of some type, thirteen
of which explicitly include CHP and/or waste heat recovery;
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others allow CHP that uses renewable fuels. 40
Metering and Rates

The ability to sell excess power production back to the electrical
grid is often a major factor in the economic viability of a CHP
project. How a CHP-powered facility is credited and billed for its
power can vary greatly. The most valuable arrangement for a
distributed generation facility like CHP would normally be net
metering whereby kWh exported to the grid are subtracted from
kWh drawn from the grid and the facility is billed for the
difference; this essentially makes a kWh sold worth the same as a
kWh purchased, however this leaves no revenue to support grid
infrastructure which will normally have to exist anyway. More
frequently, electricity sold to the grid is valued at a wholesale rate
below that of the retail rate for purchased electricity. However
many different rate structures may exist with varying impacts on
the viability of a CHP project.

Streamlining Permit Processes

The logistical process required of facilities wishing to incorporate
CHP systems can be a great burden on planning if they are
convoluted, unpredictable, or otherwise burdensome. A difficult
permitting process can lengthen the planning process and add to
costs.

Rewarding CHP Through
Regulatory Design

Structuring air quality regulations and implementation plans to
allow efficiency gains from CHP to count towards compliance can
ensure that the full environmental benefits of CHP are reflected
in regulatory compliance calculations and that investments in CHP
are appropriately credited.

Outreach and Education

The planning and operating requirements for a CHP system can
be complex, particularly for firms not in the energy business.
Programs that reach out to facilities with good potential for
successful CHP systems can help business owners understand the
benefits and resources available to them. Those who will operate
and maintain the equipment also need training.

Implementation at Federal
Facilities

Through demonstration projects, Federal facilities can help
promote advanced energy technologies like CHP. Early
deployment drives the market for advanced technologies while
showcasing successes that can encourage adoption by the private
sector.

40

EPA Combined Heat and Power Partnership. Portfolio Standards and the Promotion of Combined Heat and
Power. March 2013. From http://www.epa.gov/chp/documents/ps_paper.pdf.
Joe Loper, et al. Energy Savings Credits: Are Potential Benefits Being Realized? Alliance to Save Energy. 2010.
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Conclusion
For industrial sources, combined heat and power offers an effective pathway to increased efficiency,
lower operating costs and improved industrial competitiveness. Taking advantage of low cost natural
gas and a recovering economic climate, CHP can help meet regulatory compliance obligations while
answering the coming challenge of declining coal-based electric capacity. CHP offers broader societal
benefits as well; however, many electric utilities see it as a threat.
In many states, the barriers to CHP are very real and impose costs in terms of time, uncertainty, and
money. Financial constraints on businesses often mean that CHP investment loses out to higher priority
spending in the core business and opportunities with higher financial returns.
Solutions are available that better recognize the benefits of CHP in interconnection and permitting, and
perhaps change the underlying relationship with the local utility. States and their utility commissions
have an important role to play in ensuring that CHP is treated fairly in a way that recognizes its benefits.
The federal government can help by supplying model policies that balance utility and CHP interests, and
support recognition of the emissions reductions from CHP in rulemaking and permitting.
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Appendices
1: Proposed Legislation in the 112th Congress
Tax legislation:
•
•

•
•
•

H.R. 2750, from Representative Inslee (D-Wash.) would increase the cap on eligible CHP capacity
to 25 MW and eliminate the 50 MW system-size cap. Bottoming cycle CHP would be included.
The Innovative Energy Systems Act, H.R. 2784, from Rep. Tonko (D-N.Y.) would increase the ITC
for highly efficient CHP equipment (having greater than 70 percent thermal efficiency) to 30
percent of the investment. It would also increase the cap on eligible capacity to 25 MW and
eliminate the 50 MW maximum system size.
The Heat is Power Act, H.R. 2812, from Rep. Tonko would allow investment bottoming-cycle CHP
systems a 30 percent tax credit.
The Expanding Industrial Energy and Water Efficiency Incentives Act, S. 3352, from Senators
Bingaman (D-N.M.) and Snowe (R-Maine) is effectively the same as Rep. Inslee’s H.R. 2750.
The Master Limited Partnership Parity Act, S. 3275, from Sens. Coons (D-Del.) and Moran (R-Ks.)
would allow clean energy investments to take advantage of a corporate tax shelter structure
that is currently used mainly by fossil fuel transportation firms.

Other legislation:
•

•

•

The Smart Energy Act, H.R. 4017, from Reps. Bass (R-N.H.) and Matheson (D-Utah) is
counterpart legislation to S. 1000. It would require DOE to produce a plan to increase domestic
CHP deployment to 170 GW by 2020.
The Senate’s Smart Energy Act, S. 1000, from Sens. Shaheen (D-N.H.) and Portman (R-Ohio)
would create revolving loan program for energy efficiency in industry, and assist research,
development, and deployment of energy efficient technologies for industry and manufacturing –
like CHP – though studies and technical assistance. It would also create a credit support program
that could be used for CHP systems in buildings (among many other efficiency projects). Costs
would be offset through reductions to authorized program funding for several programs
included in the Energy Independence and Security Act of 2007, including ones relevant to
industrial energy efficiency.
The Clean Energy Standard Act, S. 2146, from Sen. Bingaman would create a clean energy
standard that would include CHP as a compliance mechanism, with partial credits based on its
utilization of heat for topping cycle (at least 50 percent efficiency) and for electricity produced
for bottoming cycle systems.
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2: Further Detail on Policy Solutions to Encourage CHP
Interconnection Standards
A standardized interconnection process reduces uncertainty for CHP projects, cutting costs and delays
while ensuring that CHP equipment meets appropriate reliability requirements for grid integration.
Interconnection standards will normally include procedures and technical requirements for connecting
to the electrical grid, specific forms, and set timelines for approval. 41 They may have simplified
requirements for smaller systems. Several model interconnection standards exist that can be adopted by
states. Common, consistent, and predictable standards for CHP interconnection need to be developed
and promulgated to ensure that the needs of utilities and ratepayers are protected without putting
undue burdens on those seeking to employ CHP.
Maine’s Interconnection Standards
Maine’s interconnection standards are particularly aggressive in reducing the barriers and costs
normally faced by CHP projects wishing to connect to the grid. Maine’s Public Utilities Commission
recommended the adoption of standardized interconnection procedures in 2009 in order to increase the
efficiency of the interconnection process; encourage CHP, distributed generation, and renewables;
improve the business environment for companies involved in small generation; improve customer
choice; and enhance safety.
Fees for interconnection are capped at very low rates. The standards adopted by Maine are based on
the Interstate Renewable Energy Council’s model, which the PUC determined to represent the lowest
cost of the models available. CHP projects must meet certain screening criteria related to safety and the
burden the project would have on the distribution circuit and existing electrical service. In exchange, the
standard provides a number of protections, as the utility is prohibited from requiring additional controls,
additional tests, or additional liability insurance. There are also set timelines that utilities must meet in
their reviews of interconnection requests.
Maine currently has 1.1 GW of installed CHP capacity, roughly half of which is in the pulp & paper
industry and another quarter in other wood products. In addition to interconnection standards, Maine
has allowed net metering since the 1980s, and high-efficiency CHP projects are also eligible for a grant
program.

Note that while interconnection standards are adopted at the state level, FERC can encourage fair and
consistent approaches—and timely adoption of these approaches—by proposing and advancing model
standards and rules that states can later adopt. This is also the case with standby rate methodologies,
design of inclusive business models for electric utilities, and rules related to ancillary services (such as
load balancing or voltage control) or to allow aggregated bidding of CHP in capacity markets, both of
which could produce an additional revenue stream for CHP projects.
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Gulf Coast Clean Energy Application Center. ‘Policies & Incentives.’ Accessed Nov. 19, 2012 from
http://gulfcoastcleanenergy.org/POLICIESINCENTIVES/tabid/1335/Default.aspx.
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Standby Rate Regulation
State action to limit the rates charged by utilities for standby service can greatly help the cost
proposition of CHP projects and add certainty to CHP business models. Standby rates must be balanced,
accurately reflecting the burden placed on the wider electrical grid but not charging CHP facilities (and
other distributed generation) for services and capacity they do not realistically use.
Aligning utility business models
Aligning utility business models with the interests of CHP developers can foster a more friendly and
collaborative approach to advancing CHP projects, greatly easing many of the barriers discussed
previously. If utilities are able to benefit from greater deployment of CHP, this will create a strong
incentive for utilities to help businesses employ the technologies and possibly even to make their own
investments.
A broad way to address the issue is to decouple utility revenues from sales. A decoupled utility is
guaranteed a certain rate of return regardless of how many kilowatt-hours it sells; this rate is generally
determined by the state’s public utilities commission (or equivalent) and updated on a regular basis. The
American Recovery and Reinvestment Act (H.R. 1 in the 111th Congress), passed in February 2009,
included a provision that required state regulatory agencies to certify that they are pursuing decoupling
in the state, although it does not require that they actually take any action to do so.
A more targeted solution would be to allow utilities to recover some of their lost revenue (or expenses if
they were more active participants) through their rate structure, essentially covering their losses
through higher costs for consumers in the service territory. Such rate recovery would normally be
determined by the public utilities commission. Rate-basing allows utilities to pass on costs to the broad
base of consumers on the assumption that the costs and expenses benefit the ratepayers.
Financing and Incentives
Despite large longer-term benefits that can come from CHP investments, the capital-intensive nature of
such projects demands access to financing from internal and/or external sources. Government policies
and programs can ease access to external financing, make such investments more attractive, or directly
provide funding for a portion of the costs of a project. Governments can provide direct assistance for
CHP project financing through grants, tax incentives, and forms of credit support that foster efficient
CHP deployment. The government could also support access to finance by establishing and funding a
revolving loan fund, or providing loans to CHP projects.
For example, a policy concept presented by Senator Shaheen (D-N.H.) and Duke Energy (which was not
included in any formal legislative proposals) would have created tax incentives for utilities that invest in
CHP projects in states that allow utilities to rate-base investments and where the manufacturer later
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pays back the original incentive. 42 In the 112th Congress, a bill proposed by Senators Shaheen and
Portman (R-Ohio), S. 1000, the Energy Savings and Industrial Competitiveness Act, would have created
such a revolving loan program for energy efficiency improvements in the manufacturing sector.43
Within the realm of tax policy, CHP systems smaller than 50 MW capacity that meet certain efficiency
requirements 44 are presently eligible for a relatively modest 10 percent investment tax credit (ITC) for
the first 15 MW of facilities’ capacity. Facilities that began construction between 2008 and 2011 were
able to receive the value of the ITC as a grant ‘in-lieu’ of the credit under the American Recovery and
Reinvestment Act (ARRA). Modifications to the investment tax credit for CHP have been proposed in
several different bills, mainly to increase the current 10 percent value of the credit, increasing or
removing the eligible equipment cap of 15 MW, and/or increasing or removing the eligibility cap of 50
MW. The current tax credit also needs to be altered to allow for bottoming-cycle CHP equipment, which
it currently omits. Also on the tax front, a bill from Senators Coons (D-Del.) and Moran (R-Kan.),
proposed in the 112th Congress, would make operators of CHP and other clean energy technologies
eligible to create ‘master limited partnerships,’ a tax shelter generally available only to fossil fuel
infrastructure, which could lower the tax burden on CHP projects. Aside from direct tax credits,
accelerating depreciation schedules for CHP-related property investments can help companies recoup
the tax benefit of such investments more rapidly. Tax incentives are not useful, however, for tax-exempt
non-profit entities like universities.
Clean energy tax incentives and other financing support often fail to include CHP, instead including only
traditional energy efficiency or traditional renewable energy, despite the comparable greenhouse gas
savings that CHP can produce.
California Self-Generation Incentive Program
California’s Self-Generation Incentive Program (SGIP) provides financial incentives for CHP and other
distributed generation technologies. The incentive is targeted at distributed clean generation facilities
with a demonstrated need for support, so the incentive varies by technology and, where relevant, fuels.
Smaller CHP facilities (those less than 20 MW) are included within the SGIP, with added incentive values
for using biofuels or fuel cells. $77 million per year is available for incentives, with 75 percent reserved
for renewable energy (which includes CHP with biofuels) and emerging technologies (including CHP with
fuel cells) and the remaining quarter for non-renewable qualifying technologies (including CHP with nonrenewable fuels). SGIP incentives have funded 439 CHP projects representing more than 207 MW of
capacity with $124 million. Half of the incentive is provided up front with the second half provided as
performance requirements are met. Since its inception in a 2000 state assembly bill, the technologies
eligible for the program and the values available to each technology have varied considerably.
It is funded through a charge added to distribution fees and only applies to customers of investor-owned
utilities, not those of municipal utilities. Concerns have been raised about the ease of qualifying for the
42

United States Clean Heat & Power Association. ‘Legislative Summaries.’ April 2012. Accessed May 30, 2013 from
http://www.uschpa.org/files/public/USCHPA Legislation Summaries_Position Statements April 2012.pdf.
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The counterpart bill in the 113 Congress, S. 761, does not include the revolving loan provision.
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To be eligible for the investment tax credit, a topping cycle CHP facility must be 60% efficient or its fuel must be
at least 90% biofuels-based.
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incentive based on its metering and verification requirements, particularly for smaller CHP systems.
Complementing the SGIP, a number of other policies provide additional assistance. Net energy metering
is available at the full retail price for CHP sized to electric load using biogas or fuel cells. A feed-in tariff is
available for high-efficiency smaller CHP systems; it is worth the avoided cost of a combined-cycle gas
turbine.
Clean Energy Standards
Clean energy standards 45 require a portion of the energy mix of a given utility or state to come from a
range of specified sources, increasing gradually over time. Depending on a state’s priorities, clean
energy standards can vary greatly in terms of which technologies are rewarded. More than thirty states
and the District of Columbia have types of renewable energy, energy efficiency, or clean energy
standards, eighteen of which allow CHP or waste heat recovery to count towards compliance. 46 Various
Federal renewable, efficiency, and broader clean energy standards have been proposed in Congress,
though none have yet gained serious traction. Implementing further clean energy standards (more likely
at the state level presently) that include CHP, and adding CHP to those state standards that do not
include it, would ensure that CHP is included in efforts to reduce the environmental impact of power
generation.
Massachusetts Alternative Energy Portfolio Standard
Massachusetts supports CHP with two complementary programs, one through a regulatory requirement
and the second through financial incentives. The Alternative Energy Portfolio Standard (APS) went into
effect at the start of 2009 to complement the state’s existing Renewable Portfolio Standard (RPS);
although flywheel storage, coal gasification, and certain efficient steam technologies are also eligible for
the APS, in practice CHP makes up nearly all of the Alternative Energy Certificates (AECs) that have been
generated under the program. It is complimented by a rebate-based incentive program, Mass Save,
which provides rebates for investments in a range of efficiency-related technologies, including CHP.
CHP systems earn certificates based on the amount of energy they save relative to the energy that
would have been needed to separately produce the same thermal energy while drawing electricity from
the electrical grid. The APS began with a one percent target for electricity suppliers, rising by 0.5 percent
per year until 2014, and 0.25 percent per year thereafter, to five percent by 2020. This equates to
around 27 MW of new CHP capacity each year until 2014 and about 13.5 MW each year subsequently,
assuming nearly all of it is met with CHP capacity. In lieu of submitting AECs, a utility may pay an
Alternative Compliance Payment (ACP), which was $20 per MWh in 2010 and increases with the
Consumer Price Index. Metering is required to determine the useful thermal and electrical output and
fuel input, though metering requirements are somewhat less stringent for smaller systems.
As of October 2012, 61.7 MW of CHP capacity was approved or under review in the APS. Just over half of
this is in academic facilities, and 38 percent in manufacturing. However, as of 2010, the last year for
which compliance reports are available, supply of AECs was insufficient to meet the demand, so much of
utilities’ compliance (62 percent) came from ACPs rather than actual clean energy capacity. These
45
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payments totaled approximately $7.8 million, which went to a fund to be used for “further[ing] the
commercial development of alternative generation.” 47 This large shortfall has been attributed to “delay
in supply emerging from the product development pipeline of this relatively new program.” 48 In other
words, the market has not had time to respond with new capacity. The APS minimum standard for 2012
calls for 2.5 percent of load to be met with AECs, which would equate to 121 MW of installed capacity
(assuming it were all met with CHP, which is nearly the case) – roughly twice the 61.7 MW installed as of
October 2012.
The state’s Mass Save CHP incentive program provides a rebate of up to $750 per kW, up to a maximum
of 50 percent of the installed cost of a CHP system, with eligibility based on a benefit/cost ratio test that
accounts for capacity, generation, timing of generation, and costs; smaller systems get the flat $750 per
kW, but the calculations for CHP systems greater than 150 kW account for various factors. To be eligible
for the Mass Save incentives, a CHP system must have a combined electric and thermal efficiency of
greater than 60 percent. Mass Save’s rebates are not limited to CHP – they cover a wide range of energy
efficiency technologies applied in a range of market sectors, from LED exit signs to industrial process
upgrades. Funding for these rebates comes from a system benefit charge on all electric ratepayers,
supplemented by revenue generated in the carbon credit auctions of the Regional Greenhouse Gas
Initiative, of which Massachusetts is a member. Within the Mass Save rebate program, combined heat
and power has provided more than 9 percent of recent commercial and industrial sector savings. CHP
has also been among the cheapest eligible measures in terms of dollars per kWh generated.

Metering and Rates
The way that excess electricity exported to the grid from a CHP unit is metered and billed can have
major impacts on the cost effectiveness of a project. Under net energy metering, the quantity of gridsupplied electricity an entity is billed for is based on its net consumption; exports onto the grid (no
matter when during the billing period they occurred) are subtracted from consumption and the
consumer is billed for that difference. Some states require this method of billing for distributed
generation technologies – but often limited to smaller facilities. This effectively acts as subsidy for the
CHP unit as the utility is buying the energy at retail rates rather than the wholesale rates it pays for
traditional generation. Paying wholesale rates for the CHP electricity does not necessarily reflect the
value of that energy either; it ignores the additional value of having energy produced close to loads,
avoiding transmission congestion between centralized power stations and their loads, as well as
efficiency losses that occur in transmission. Rates and metering requirements for CHP facilities should
strike a balance between the needs of those implementing it, the utilities, and the larger rate base; rates
should reflect the benefits of CHP as a distributed resource and where technology allows, recognize the
benefits CHP can provide for time-based grid stability and peak load reductions.
Feed-in tariffs set by states can guarantee a certain rate of return for CHP systems exporting power to
the grid. Absent feed-in tariffs, distributed generation facilities of any sort that sell power back to a
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utility would normally receive a wholesale price for it, a feed-in tariff sets a specific higher price for that
electricity, effectively establishing a premium for those distributed generation resources that helps
account for benefits not internalized in prices determined by the market. Often used to foster
renewable energy projects, a feed-in tariff for CHP ensures more certain (and generally higher)
projections of cash flow. However, by paying a higher rate for electricity from sources covered by a feedin tariff, the cost of electricity on the grid is effectively made more expensive for other consumers.
Streamlining Permit Processes
Ensuring that the permit processes are straightforward and predicable helps to avoid costly delays and
uncertainty in the planning process. State public utility commissions and environmental permitting
agencies should adopt simplified, standardized permitting – particularly for smaller equipment – that
incorporates output-based standards.
Texas ‘Permit by Rule’
In the summer of 2012, Texas established a ‘permit by rule’ for natural gas-fired CHP systems that
streamlines permitting, greatly simplifying air permit compliance to save time and money for these
projects. A permit by rule exempts eligible equipment from the traditional permitting process, covering
emission limitations, conditions for operating, and record-keeping. The Texas permit by rule applies to
CHP facilities up to 8 MW, or up to 15 MW if they include certain pollution control equipment.
Previously, smaller CHP systems had to go through a standard, more cumbersome permitting process
with the Texas Commission on Environmental Quality that was oriented towards larger, more polluting
facilities. Most smaller CHP systems do not require the sort of pollution control equipment that the
normal permitting process envisaged for electric generating units. 49
Other policies to foster CHP in Texas include interconnection standards for smaller CHP facilities
(including tiers that make interconnection even easier the smaller the equipment is) and since 2008 CHP
systems up to 10 MW in size qualify for the state’s energy efficiency resource standard. State air quality
permits are based on the thermal output of a system, which recognizes CHP’s efficiency. At 17 GW,
Texas currently has the largest CHP capacity in the U.S.

Rewarding CHP Through Regulatory Design
The design of air quality requirements can reward CHP and make it possible for CHP units to qualify as a
means of compliance. Basing air pollution emissions standards on the productive output of a system
rather than the heat input ensures that plants operating more efficiently, including CHP units, are
recognized for their benefits.
Another approach to recognize the emissions reductions from CHP and other types of efficiency is
through crediting. This would allow utilities subject to upcoming power plant GHG regulations (for
example under sections 111(b) and 111(d) of the Clean Air Act) to meet their obligations by buying
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credits from CHP facilities (and other clean energy and energy efficiency sources), offsetting emissions
on-site. This added compliance flexibility could lower compliance costs for regulated electric generating
units while at the same time spur new CHP: a flexible regulatory regime that allows compliance via CHP
could create an important financial incentive for new CHP facilities, and even reward certain existing
facilities for their low-emitting profile.
CHP could be particularly advantaged by accounting for avoided emissions at central power plants when
determining whether and how new source review requirements apply to a given facility. While building
a CHP facility could increase emissions at a specific site, it is reducing emissions elsewhere and thus a
holistic accounting of emissions could recognize this. However existing new source review regulations
may make this difficult or impossible.
Outreach and Education
Outreach efforts at the Federal level are mainly focused in two DOE programs, Better Buildings, Better
Plants and several regional Clean Energy Application Centers (CEACs). The Better Buildings, Better Plants
program provides technical assistance to companies that agree to meet voluntary energy efficiency
targets, and the Better Buildings, Better Plants Challenge provides additional recognition to companies
that develop innovative solutions that reduce energy use. CHP is a part of these energy efficiency
efforts. Separately, CEACs provide market assessments, education and outreach, and technical
assistance regarding CHP to end users and local policy-makers. Having completed a pilot program to
encourage CHP as a compliance option for the EPA’s Boiler MACT regulation, CEACs are now providing
compliance assistance and facility assessments for CHP across the country.
Ohio Pilot Program to Encourage CHP as Compliance with the Boiler MACT
In Ohio, the Department of Energy, in collaboration with the state’s Public Utilities Commission,
conducted a pilot program for Boiler MACT technical assistance to encourage use of natural gas and CHP
as a compliance option in lieu of end-of-pipe controls. This pilot was in anticipation of the January 2013
publishing of the Boiler MACT regulation and these outreach and education activities are now being
rolled out nation-wide via the CEACs. Where oil or coal units are switching to natural gas for MACT
compliance, there is often an opportunity to implement CHP systems at the same time.
Ohio was chosen for this pilot due to its high industrial energy consumption relative to other states in
the region. There are 83 MACT-affected boilers in Ohio. As of March 2013, the Midwest CEAC had
contacted representatives from 52 of the boilers and was in the process of conducting, or had
completed, analyses of 20 facilities to assess CHP potential.
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Implementation at Federal Facilities
The federal government is the largest energy consumer in the U.S. 50 Federal procurement has been used
to foster the market for energy efficient products and buildings. While this has been primarily for
commercial-type products and buildings, many Federal facilities, particularly in campus environments,
can and should be used as models for CHP implementation, driving demand for CHP equipment and
providing real-world examples that other consumers could learn from.
The Department of Defense has demonstrated an interest in improving the energy security of its bases
from general grid disruptions, and CHP systems could enable greater ‘islanding’ of bases in emergency
situations, allowing them to operate when the surrounding areas lose power. It also has more facilities
of an industrial nature than most of the rest of the Federal government. However, current policy
discourages fossil fuel use by federal government entities, discouraging natural gas CHP in most
situations.
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