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o be truly eff ective, integrated resource planning must give equal play (“comparable” treatment) to 
both supply- and demand-side resources. But that task can prove diffi  cult. Direct comparisons can pose 
challenges, owing to the sometimes counter-intuitive nature of demand-side management (DSM), 
versus the more conventional notions of what such resources truly are.

We use the term DSM to refer to both energy effi  ciency and demand response programs. Th ese 
programs provide incentives for customers to use energy more effi  ciently or to shift the time period in which they use 
it. In so doing, they can reduce the utility’s future obligation either to provide energy or to stockpile capacity to meet 
demand. But DSM’s characteristics diff er from supply-side alternatives. 

One key diff erence concerns the physical attributes of a supply resource, versus the virtual nature of its demand-side 
counterpart.

Supply-side resources are tangible. Th ey typically take the form of a large-scale asset. Th e utility frequently owns the 
plant and earns a return on investment supplied by shareholders. Th at large-scale investment typically is suffi  cient to 
trigger a general rate case to roll the costs into the utility’s prices.

DSM programs, by contrast, represent a larger number number of smaller investments. Th ey are insuffi  cient indi-
vidually to trigger a general rate case. Th ey don’t typically create a regulatory asset booked on the utility’s balance sheet. 
And without such treatment, there’s no return on investment for shareholders. Further, DSM programs reduce future 
sales, whereas supply-side resources provide additional energy to serve increased sales.

T

Brian Hedman is an executive director at the Cadmus Group and 
Jill Steiner is a principal. 

attained while achieving an 
equitable sharing of benefi ts, 
costs and risks among the vari-
ous stakeholders.”2 (See “Mis-
souri Shows Us.”)

These issues wil l only 
grow in importance. Recently 
the U.S. Energy Information 
Administration (EIA) indicated 
that $5.5 billion was spent on 
electric DSM programs in 2011, 

representing 1.5 percent of total electric retail revenues. It’s 
clear that DSM has grown to have a signifi cant effect on utility 
planning and rate structures. Optimizing the ratemaking treat-
ment of DSM remains vital to giving comparable treatment to 
demand- and supply-side resources.

DSM Cost Recovery 

Utilities and regulators commonly employ three mechanisms 
for recovering direct DSM program costs: expensing, deferral 
accounting, and contemporaneous recovery.

Few jurisdictions continue to treat DSM as a simple operating 
and maintenance expense, because this traditional ratemaking 
method can create a disincentive for the utility to maintain or 
increase DSM spending between rate cases, as only those costs 
incurred during the test period of the rate case are allowed in 
rates. The reason is simple. In between rate cases, any upward 

2. Financial Analysis of Incentive Mechanisms to Promote Energy Effi ciency: Case 
Study of a Prototypical Southwest Utility, LBNL-1598E, March 2009.

These different characteristics have led regulators to treat the 
two classes of resources differently. More importantly, however, 
to ensure a level playing fi eld for both demand- and supply-side 
resources, regulators must address three key issues:

■ Recovery of program costs, including administration, 
marketing, and incentives;

■ The effect of reduced future sales; and
■ Shareholder expectations.
Regulators aren’t blind to these ideas, however, nor are 

researchers or policymakers.
As far back as 1989, the National Association of Regulatory 

Utility Commissioners (NARUC) passed a resolution citing 
the need to “align utilities pursuit of profi ts with least-cost 
planning.” The resolution urged its member state commissions 
to: “consider the loss of earnings potential connected with the 
use of demand-side resources; adopt appropriate ratemaking 
mechanisms to encourage utilities to help their customers improve 
end-use effi ciency cost-effectively; and otherwise ensure that the 
successful implementation of a utility’s least-cost plan is its most 
profi table course of action.”1

Twenty years later, in 2009, the Lawrence Berkeley Lab 
released a study stating the same concern in slightly different 
terms: “A key issue for state regulators and policymakers is 
how to maximize the cost-effective energy effi ciency savings 

1. Resolution in Support of Incentives for Electric Utility Least-Cost Planning, 
NARUC, July 27, 1989. 

Disputes can 
arise over the 
choice of method 
to calculate or 
estimate both 
net benefits and 
avoided costs.
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In the case of tariff riders, the budget is determined by the 
integrated resource planning process or by expenditures needed to 
meet renewable resource standards or other targets. This budget 
is then converted to a line item on the utility bill, set at a level to 
recover the expenditures on an annual basis. Any over-collection 
or under-collection is accrued and added to the following year’s 
budget. The line item charge is adjusted annually to recover that 
year’s expected expenditures plus any carryover.

Overall, this third mechanism provides the utility with 
assurance that prudently incurred DSM expenditures will be 
recovered in the year they’re incurred. Prudence is typically 
determined by a cost-benefi t analysis of the proposed programs 
at the time the programs are implemented, and reviewed peri-
odically through an evaluation, measurement, and verifi cation 
process. Historical expenditures are generally recovered even 
in the event that a program fails a cost-effectiveness test, but 
the program is either modifi ed to become cost effective or 
eliminated prospectively.

Recovering Lost Margin

Successful DSM programs reduce the utility’s sales from what 
they otherwise would’ve been. This shortfall contrasts with the 
increased sales expected from supply-side resources. Thus, while 
the costs of a supply-side resource and a demand-side resource 
might be identical, those costs will be spread across dissimilar 
volumes of energy sales. 

Further, utility prices typically recover a portion of the utility’s 
fi xed costs through the volumetric portion of the rate structure. 
Consequently, the decline in sales associated with successful 
DSM programs can cause an under-recovery not only of current 
operating costs, but also of the utility’s authorized fi xed costs. 
Three basic classes of mechanisms are available to address the 
potential under-recovery of fi xed costs: lost-revenue adjustments, 

variance from costs projected in the test period erodes the bottom 
line due to regulatory lag, while reducing DSM spending below 
the rate-case level will boost returns for utility shareholders.

The second method, deferral accounting, overcomes that 
disincentive. Utilities receive permission from regulators to defer 
and capitalize their DSM expenditures and amortize them into 
rates over time, earning the same rate of return on the deferred 
balance as for any other capital asset, or in some cases, a bonus 
rate of return. On the balance sheet, these deferred expenditures 
are treated as a regulatory asset. Amortization of the capitalized 
balance typically begins the year after the expense is deferred 
or at the time of the next rate case. The amortization period 
can be negotiated or can be tied to the expected lives of the 
DSM measures. 

Nevertheless, this regulatory asset often is seen as less fi rm 
than other physical assets. It might be treated differently for 
accounting and tax purposes. And some stakeholders have 
raised concerns that market conditions or changes in future 
rate recovery proceedings might render such regulatory assets 
unrecoverable. Consequently, capitalization fell from favor during 
the restructuring period in the 1990s. Nonetheless, this method 
today is seeing a resurgence, as capitalization and amortization 
most closely matches the treatment accorded to supply-side 
resources, and provides the basis for other potential incentives.

The third mechanism for recovering DSM expenditures is 
contemporaneous recovery. Many jurisdictions have moved to 
or are planning to adopt this mechanism in an effort to support 
development and acceptance of DSM activities. In some cases, 
these result in a legislated system benefi ts charge (SBC); in 
others, they’re proposed by utilities and noted in the form of 
a line item on the customer’s bill—a tariff rider. Typically, an 
SBC is set as a percentage of the bill or a fi xed $/kWh. The total 
revenue collected by the SBC determines the ceiling—e.g., the 
budget—for the DSM programs.

Cost
recovery

Performance
incentives

Revenue
recovery

Expense,
tariff rider,

deferral and
amortization

Enhanced ROE,
shared savings,

performance targets
Decoupling,
lost margin
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DSM COST RECOVERY AND INCENTIVES UTILITY DECOUPLING MECHANISMSFIG. 1 FIG. 2
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support non-utility DSM efforts, such as state funded rebates and 
codes, that will reduce sales but won’t be counted toward the lost 
revenue. Lost revenue mechanisms were popular during the early 
’90s but their application has declined due to these diffi culties.3

The second class, decoupling, expands the concept of lost-
revenue recovery to a symmetrical treatment for fi xed costs. 
Fixed costs don’t vary with sales and are decoupled from vari-
able costs to be recovered separately. In concept, decoupling 
consists of a determination of fi xed costs and a basis for fi xed-
cost recovery, typically the number of customers. The total 
revenue allowed to be recovered by the utility in a given period 
is determined by adding the allowed fi xed costs (number of 
customers times the fi xed-cost recovery rate) plus the variable 

3. A September 2011 ACEEE survey of lost revenue mechanisms reports the 
mechanisms are seeing a resurgence of interest, primarily in jurisdictions with 
limited DSM program implementation experience.  

decoupling, and straight fi xed-variable pricing. Figure 2 shows 
which states have implemented or authorized decoupling and 
other methods for recovering lost revenues.

The fi rst class of methods, lost revenue adjustments, appears 
straightforward—but only on the surface. Lost revenues are 
calculated by multiplying the decline in sales attributed to the 
programs by a pre-determined fi xed-cost component of the 
energy price. The lost revenues so calculated are either deferred 
into a regulatory asset and amortized during the next general rate 
case, or are recovered through a surcharge on the current rates, 
similar to the contemporaneous recovery of DSM program costs. 
This method is attractive as it tends to isolate the effect of the 
DSM program. However, implementation in practice has proven 
diffi cult. Calculating the lost revenue requires agreement on the 
sales impacts of the programs as well as the fi xed component of 
the overall price structure, both of which can be contentious. A 
lost-revenue approach also creates a disincentive for utilities to 

MISSOURI SHOWS US

■ Overall Policy: Demand-side man-
agement (DSM) takes form through legisla-
tion, state codes and regulatory commission 
orders. Consider this example from Missouri 
(Mo. CSR 4 CSR 240-22), which codifies 
state policy as follows:

“The fundamental objective of the 
resource planning process at electric utili-
ties shall be to provide the public with energy 
services that are safe, reliable, and efficient, 
at just and reasonable rates, in compliance 
with all legal mandates, and in a manner 
that serves the public interest and is con-
sistent with state energy and environmental 
policies. The fundamental objective requires 
that the utility shall [c]onsider and analyze 
demand-side resources, renewable energy, 
and supply-side resources on an equivalent 
basis, subject to compliance with all legal 
mandates that may affect the selection 
of utility electric energy resources, in the 
resource planning process.” 

■ Cost Recovery: Missouri also 
provides direction for DSM program cost 
recovery (Title 4 CSR 240-20.093, para. 
1m), by establishing and defining commis-

sion authority to implement cost recovery 
mechanisms:

“Demand-side programs investment 
mechanism, or DSIM, means a mechanism 
approved by the commission in a utility’s 
filing for demand-side program approval 
to encourage investments in demand-side 
programs. The DSIM may include, in combi-
nation and without limitation: 1) Cost recov-
ery of demand-side program costs through 
capitalization of investments in demand-side 
programs; 2) Cost recovery of demand-
side program costs through a demand-
side program cost tracker; 3) Accelerated 
depreciation on demand-side investments; 
4) Recovery of lost revenues; and 5) Utility 
incentive based on the achieved performance 
level of approved demand-side programs.”

■ Balancing Competing Interests: 
The Missouri Code (CSR 240-20.093, para. 
2c) also recognizes that the cost recovery 
mechanisms help balance competing inter-
ests among shareholders, customers, and 
other stakeholders:

“The commission shall approve the 
establishment, continuation, or modification 

of a DSIM and associated tariff sheets if it 
finds the electric utility’s approved demand 
side programs are expected to result in 
energy and demand savings and are ben-
eficial to all customers in the customer 
class in which the programs are proposed, 
regardless of whether the programs are 
utilized by all customers and will assist the 
commission’s efforts to implement state 
policy contained in section 393.1075, RSMo, 
to: 1) Provide the electric utility with timely 
recovery of all reasonable and prudent costs 
of delivering cost-effective demand-side 
programs; 2) Ensure that utility financial 
incentives are aligned with helping cus-
tomers use energy more efficiently and in 
a manner that sustains or enhances utility 
customers’ incentives to use energy more 
efficiently; and 3) Provide timely earnings 
opportunities associated with cost-effective 
measurable and/or verifiable energy and 
demand savings.”

Such an approach provides clear guid-
ance while retaining flexibility to address 
the individual circumstances of each utility.
–BH and JS

A sample regulatory framework for demand-side management.
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other factors, they can be less contentious and simpler to imple-
ment than a lost-revenue adjustment mechanism. Decoupled rates 
can exhibit higher volatility during periods of extreme weather or 
economic conditions. If the rate adjustments are capped to avoid 
this volatility, the associated balancing account might grow to 
unrecoverable levels in a sustained economic downturn.

The third approach, called straight fi xed-variable pricing 
(SFV), deals with problems caused when a utility relies on volu-
metric sales revenues to recover fi xed costs. Utility costs consist 
of components that vary with the volume of energy sold, such as 
fuel and purchased power, and components that are fi xed, such 
as capital costs and associated maintenance. Typically, however, 
utility rates recover a portion of the fi xed costs in the volumetric 

costs (units of sales times the variable cost rate). The difference 
between the calculated revenues allowed to be recovered and the 
actual revenues received during a given period accumulates in 
a balancing account, which is either refunded to or recovered 
from customers in the subsequent period through a decrease 
or increase to rates.

Decoupling reduces the disincentive to support non-utility 
DSM efforts and creates a more stable revenue stream.4 Because 
decoupling mechanisms don’t differentiate between changes in 
sales due to the DSM programs, weather, economic conditions, or 

4. In some jurisdictions the implementation of a decoupling mechanism has been 
accompanied by a reduced authorized return to refl ect this stability.

STATE REGULATORY MECHANISMS FOR RECOVERING DSM COSTS FIG. 3

State Cost Recovery Lost Revenue Recovery Performance Incentives Savings as 
% of Sales

Alabama Rate case expense Lost revenue recovery for electric and gas Yes, electric and gas 0.08%

Alaska Rate case expense No No 0.02%

Arizona Tariff rider Pending lost revenue for electric, pending 
decoupling for gas

Tiered shareholder incentive for APS 0.78%

Arkansas Tariff rider Lost revenue recovery for electric and gas Pending for electric and gas 0.14%

California System benefits charge, 
tariff rider, rate case 
expense

Decoupling for electric and gas Risk-reward mechanism for electric 
and gas

0.88%

Colorado Tariff rider Partial decoupling for gas, disincentive offset 
for electric

Yes, electric and gas 0.50%

Connecticut System benefits charge Decoupling for electric, lost revenue for gas Yes, electric 0.84%

Delaware Rate case expense, tariff 
rider

Decoupling pending for electric and gas No 0.00%

District of 
Columbia

System benefits charge Decoupling for electric Yes, electric and gas 0.46%

Florida Tariff rider Pending for electric and gas Authorized by legislation, pending for 
electric and gas

0.16%

Georgia Tariff rider Lost revenue for electric authorized Yes, electric 0.04%

Hawaii System benefits charge Decoupling for electric Yes, electric and gas 1.12%

Idaho Tariff rider Decoupling for electric No 0.82%

Illinois Tariff rider Decoupling for gas No 0.40%

Indiana Tariff rider Decoupling and lost revenue for electric and 
gas

Yes, electric and gas 0.04%

Iowa Tariff rider Authorized, but not yet implemented No 0.94%

Kansas Tariff rider Lost revenue for electric Authorized, but not yet implemented 0.00%

Kentucky Tariff rider Lost revenue for electric and gas Shared savings mechanism for 
electric and gas

0.07%

Louisiana Rate case expense Yes, electric and gas Yes, electric and gas 0.00%

Maine System benefits charge Authorized, but not yet implemented Authorized, but not yet implemented 0.83%

Maryland Tariff rider Decoupling in place for electric and gas Authorized, but not yet implemented 0.44%

Massachusetts System benefits charge Decoupling in place for electric and gas Yes, electric and gas – performance 
based

0.84%

Michigan Tariff rider Decoupling in place for electric and gas Yes, electric and gas 0.38%

Minnesota Tariff rider Decoupling in place for gas, pending for 
electric

Yes, electric and gas 1.00%
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thwart efforts to increase effi ciency—because the incremental cost 
of using additional energy is reduced. Further, monthly bills for 
lower-use customers would increase signifi cantly as their bills will 
now refl ect a larger portion of fi xed costs. These drawbacks have 
typically restricted the use of SFV to distribution-only companies 
whose costs are largely fi xed in nature.

Shareholder Incentive Mechanisms

In order to place DSM investments on a level basis with supply-
side investments, it’s not enough simply to recover the costs of 
the DSM programs and the lost margin; the earnings potential 
for the investment also must be considered. Utilities face capital 
constraints and must allocate expenditures where the use of 

charge—leading to the potential for over-or under-recovery of 
fi xed costs due to fl uctuations in sales. Under SFV, however, the 
utility recovers fi xed costs through a monthly customer charge, 
and recovers variable costs through a per-unit energy charge. 
One SFV variation creates tiered rates with all of the fi xed costs 
recovered in the fi rst tier. This fi rst tier is set at a level such 
that all customers typically consume more than that amount. 
Subsequent tiers are reduced to the level of variable costs. This 
results in declining block pricing.

SFV most closely refl ects economic theory for matching cost 
with revenue, but it too has a number of practical drawbacks. Fully 
recovering fi xed costs in a monthly charge will decrease the variable 
portion of the rates, which could lead to increased energy use—or 

Sources: “2011 State Energy Efficiency Scorecard,” ACEEE; “State Electric Efficiency Regulatory Fram
ew

orks,” 2011, IEE; “State Energy Efficiency Policy Inventory,” Regulatory Assistance Project 2011. 

State Cost Recovery Lost Revenue Recovery Performance Incentives Savings as 
% of Sales

Mississippi Tariff rider authorized Authorized, but not yet implemented No 0.07%

Missouri Recovery authorized 
through deferral or tariff 
rider

Straight-fixed variable pricing in place for gas Authorized, but not yet implemented 0.11%

Montana System benefits charge Yes, electric and gas Authorized, but not yet implemented 0.40%

Nebraska Rate case expense No No 0.23%

Nevada Tariff rider Lost revenue for electric, decoupling for gas Authorized, but not yet implemented 1.28%

New Hampshire System benefits charge Authorized, but not yet implemented Yes, electric and gas 0.64%

New Jersey System benefits charge Decoupling for electric and gas No 0.66%

New Mexico Tariff rider Pending, electric and gas Yes, electric 0.27%

New York System benefits charge Decoupling for electric and gas Yes, mandatory for electric, optional 
for gas

0.68%

North Carolina Tariff rider Decoupling or lost revenue for electric and gas Yes, electric 0.04%

North Dakota Rate case expense No No 0.02%

Ohio Tariff rider Lost revenue, decoupling and straight fixed-
variable pricing

Yes, electric 0.36%

Oklahoma Tariff rider Lost revenue for electric Yes, electric 0.04%

Oregon System benefits charge Decoupling for electric and gas No 0.61%

Pennsylvania Tariff rider No Penalties for failure to meet targets 0.19%

Rhode Island System benefits charge Decoupling pending for electric and gas Yes, electric and gas 1.07%

South Carolina Deferral and amortization 
recovered through tariff 
rider

Lost revenue for electric Yes, electric 0.06%

South Dakota Tariff rider Lost revenue for electric and gas Yes, electric and gas 0.20%

Tennessee Rate case expense Lost revenue for gas No 0.13%

Texas Tariff rider No Yes, electric 0.22%

Utah Tariff rider Decoupling for gas, pending for electric Authorized, but not yet implemented 0.64%

Vermont System benefits charge Decoupling for electric Yes, electric 1.64%

Virginia Tariff rider Decoupling for gas, lost revenue pending for 
electric

Authorized, but not yet implemented 0.00%

Washington Tariff rider Decoupling or lost revenue for gas Penalties for not meeting targets 0.00%

West Virginia Rate case expense No No

Wisconsin Tariff rider Decoupling for electric, lost revenue for gas Yes, electric and gas 0.88%

Wyoming Tariff rider Decoupling for gas, lost revenue for electric No 0.04%
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for failure to achieve 65 percent or more of the DSM target, no 
reward for 65 percent to 85 percent of target, and tiered awards of 
1 percent to 12 percent of net benefi ts for up to 125 percent of the 
DSM target. The mechanism also has a total dollar cap.

In Colorado, the natural gas performance bonus is a combina-
tion of achieving the performance targets and minimizing the 
cost per unit saved. A bonus factor is calculated by multiplying 50 
percent of the difference between the percentage of the performance 
target and a threshold level of 80 percent times the ratio of the 
actual cost per therm saved and the budgeted cost per therm saved. 
The bonus factor is multiplied times the cost of the program with 
the fi nal bonus capped at the lesser of 20 percent of expenditures or 
25 percent of net benefi ts. The mechanism thus strives to encourage 

increased savings and reduced 
program costs.

Under the third category, 
regulators might authorize an 
enhanced rate of return on 
the deferred balance remain-
ing after the utility chooses to 
defer and amortize its DSM 
expenditures. Until 2010, when 
the state moved to a tariff rider 

approach, Nevada authorized an additional 5 percent equity 
return on deferred balance of DSM expenditures. Legislation 
authorizes enhanced returns as a performance mechanism in 
several jurisdictions, but currently no state is employing the 
enhanced ROE shareholder incentive mechanism.

A Balanced Future

An optimal energy system contains a mix of demand- and supply-
side resources. Such a mix should produce the most cost-effective, 
reliable, and environmentally responsible portfolio—but only if 
regulators ensure that utilities will remain indifferent in choosing 
between supply-and demand-side options.

This indifference can best be guaranteed, however, if regula-
tors pursue a combination of policies: reasonable cost recovery, 
effective compensation for revenues lost to falling sales, and 
viable incentives for shareholders—incentives commensurate 
with earnings opportunities on the supply side. F

their capital is maximized. DSM expenditures compete for 
capital with supply-side expenditures.

Utility investors earn a return on investments in utility 
owned assets. Typically, DSM programs don’t produce a util-
ity owned asset. Consequently, there might be no earnings 
associated with DSM programs. That can produce a bias 
toward supply-side investments. To allow DSM programs to 
be compared directly with utility owned supply-side resources, 
a variety of incentives can be employed that allow shareholders 
to earn a return on the DSM program expenditures. These 
mechanisms fall into three categories: shared savings, bonus 
payments, and enhanced return on equity. Some jurisdictions 
are using a combination of of all three.

The fi rst category, shared-savings mechanisms, provides a 
shareholder return based on a percentage of the net benefi ts 
generated by the DSM programs. (Net benefi ts is the differ-
ence between the utility’s program cost and its avoided cost.) 
The mechanisms vary by the calculation of the amount to be 
shared and the percentage of the net benefi ts retained by the 
utility. Typically the savings amount to be shared is based on 
the total resource-cost net-benefi ts calculation. Shared savings 
mechanisms usually specify a minimum threshold that must be 
achieved by the utility before any benefi ts are retained. Penalties 
also can be included for performance that fails to achieve the 
minimum threshold.

Nevertheless, disputes can arise over the choice of method 
to calculate or estimate both net benefi ts and avoided costs. 
Are savings achieved on a deemed approach (predetermined), 
or an evaluated approach (actual measurement)? Are avoided 
costs higher or lower than the level that was forecast at the time 
of implementation?

The second category, bonus payments for performance targets, 
rewards the utility for meeting certain DSM program goals. The 
mechanisms vary greatly in their structure but typically set a 
minimum threshold that must be achieved before any incentive 
is awarded. In some cases penalties are also meted if minimum 
thresholds aren’t achieved.

The incentives can be a percentage of spending, a fi xed amount 
per unit of energy saved, or a percentage of net benefi ts. For example, 
California’s incentive mechanism metes out a per-unit savings penalty 

Lost revenue 
adjustment 
appears 
straightforward—
but only on the 
surface.

Subscribe today:
fortnightly.com/subscribe

or sign up for a no obligation trial 
at fortnightly.com/free-trial

or call 1-800-368-5001.

Your best source for unbiased 
and insightful coverage 

of the critical issues 
facing the energy industry.

PUBLIC UTILITIES

FORTNIGHTLY FORTNIGHTLY
ENERGY, MONEY, POWER



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /Symbol
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF's if you are not using OPI based ad managment services.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


