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2-Engine Narrow-Body 89.9 63,655 175 164 708 123,911.29 116,122.58 35.30 4,374,068.55       4,099,127.10       

2-Engine Wide-Body 157.3 119,590 203 279 760 154,334.20 212,114.49 51.90 8,009,945.09       11,008,742.27     

3-Engine Narrow-Body 260.8 130,265 277 107 499 138,356.61 53,444.61 25.60 3,541,929.33       1,368,182.09       

3-Engine Wide-Body 112.4 90,744 165 207 807 133,209.61 167,117.51 78.60 10,470,275.23     13,135,436.20     

4-Engine Narrow-Body 81.5 37,451 104 32 460 47,790.23 14,704.69 45.40 2,169,676.58       667,592.80          

4-Engine Wide-Body 55.3 20,971 69 88 379 26,166.35 33,371.57 101.60 2,658,500.88       3,390,551.84       

Total 462,676 623,768.30 596,875.46 50.06                   33,669,632.29

Departure Growth (ratio of 2010 to 2003 adjusted departures) 0.9569 56.41                   
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Introduction

This document contains the high-level economic factors used for investment and business case analyses, and the derivation of these factors. These factors will support cost-benefit analyses performed in Fiscal Year 2010.  This document is a single integrated source for economic factors such as inflation rates, discount rates, and aircraft utilization.  This document explains the development of factors such as the seats per aircraft and direct operating costs.
Data in this document is often a consolidation from various official sources, e.g., discount rates from Office of Management and Budget (OMB) circular A-94.  The sources of these values come from various locations and are provided in the relevant sections.  Two major contributors are the FAA website (www.faa.gov) and the “Economic Values for FAA Investment and Regulatory Decisions, A Guide (October 03, 2007) – Final Copy” document - provided by the Office of Aviation Policy and Plans (APO), (hereafter referred to as the “APO Report”)-APO Report  (http://www.faa.gov/regulations_policies/policy_guidance/benefit_cost/media/ECONOMICVALUESFORFAAINVESTMENTANDREGULATORYDECISIONS10032007.pdf).
This revision is necessary to address the rapid change in fuel/oil prices.  An update to the Airline Direct Operating Costs (ADOC) was made based on projected fuel prices and on FAA Policy Office (APO) guidance.  The methodology and calculations are provided in Appendix D; updated results are provided in Section 7.0.  

The majority of this report is prepared in briefing and spreadsheet format.  Note that all figures with the label “Slide” are direct imports from the briefing.
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Economic Information for 

Investment Analysis

Data Package

Prepared for Operations Research/ATO-F


SECTION 2:  Purpose
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Purpose

This document was created to provide 

Investment Analysis teams with current

economic information to be used in their

analyses.


SECTION 3:  Sources of Information
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Sources of Economic Information

Aircraft Direct Operating Costs 

Annually 

http://www.faa.gov/regulations_policies/policy_guidance/benefit_cost/media/ECONOMIC

VALUESFORFAAINVESTMENTANDREGULATORYDECISIONS10032007.pdf

http://www.faa.gov/data_research/aviation/aerospace_forecasts/2010-2030

Aircraft Utilization & Capacity 

Factors

Annually

DOT, (Economic 

Values FAA-APO)

Inflation Rates – Historical

Inflation Rates - Projected

Annually, updates are 

available Quarterly 

Bureau of Econ. 

Analysis

OMB Budget

http://bea.gov/bea/dn/nipaweb/SelectTable.asp?Selected=Y

(Then Select Table 1.1.9.  Implicit Price Deflators for Gross Domestic 

Product)

http://www.whitehouse.gov/omb/budget/fy2011/assets/econ_analyses.pdf

FY2011 Budget - ECONOMIC AND BUDGET ANALYSES: Table 2-1

Aircraft Replacement & 

Restoration Values

Annually

DOT, (Economic 

Values FAA-APO)

pg.. 7  

FAA General Annually FAA https://employees.faa.gov/org/staffoffices/ahr/policy_guidance/

hr_policies/hrpm/comp/comp_ref/media/core_salary_with_conversion.xls

Federal Pay  Schedule

Annually OPM http://www.opm.gov/oca/10tables/pdf/gs.pdf

http://www.opm.gov/oca/10tables/pdf/DCB.pdf

AT - Controllers Annually

https://employees.faa.gov/employee_services/pay_perf/pay/

Annually

FAA

Contractor Bureau of Labor 

Statistics

http://www.bls.gov/oco

Salary

Information

OMB Discount Rate for CBA

OMB DR for Cost Effectiveness

Annually 

Annually

OMB Circular A-94

OMB Circular A-94

http://www.whitehouse.gov/omb/circulars_a094_a94_appx-c/

http://www.whitehouse.gov/omb/circulars_a094_a94_appx-c/

pg. 18

pg. 18

Occasionally

Values for Lost Life and

Injuries

“Treatment of Value of Life and Injuries in Preparing Economic Evaluations,

" Office of the Secretary of Transportation Memorandum, February 5, 2008.

http://www.faa.gov/regulations_policies/policy_guidance/benefit_cost/media/R

evised%20Value%20Of%20Life%20Guidance%20Feburary%202008.pdf

Passenger Value of Time 

pg. 6

DOT, (Economic 

Values FAA-APO) 

DOT, (Economic 

Values FAA-APO) 

Economic Values Update Freq. Data Source Website Page Number

Occasionally

pg. 4

pg. 5

pg. 8

pg. 9 - 11

pg. 12  - 14

pg 15

pg. 16

pg. 17

http://ostpxweb.ost.dot.gov/policy/Data/VOTrevision1_2-11-03.pdf

(see tables 4 & 5)

DOT, (Economic 

Values FAA-APO) 

Annually

http://www.faa.gov/regulations_policies/policy_guidance/benefit_cost/media/ECONOMIC

VALUESFORFAAINVESTMENTANDREGULATORYDECISIONS10032007.pdf

http://www.faa.gov/data_research/aviation/aerospace_forecasts/2010-2030

http://www.faa.gov/regulations_policies/policy_guidance/benefit_cost/media/ECONOMIC

VALUESFORFAAINVESTMENTANDREGULATORYDECISIONS10032007.pdf
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Values of Lost Life & Injuries

NTSB Injury Classifications

* Abbreviated Injury Scale

ICAO Injury Classifications - no recent updates. Historically comparable to:  ICAO Minor ~ AIS 2 and ICAO Serious ~ AIS 4

http://www.faa.gov/regulations_policies/policy_guidance/benefit_cost/media/Revised%20Value%20Of%20Life%20Guidance%20Feburary%202008.pdf

Revision of Departmental Guidance on Treatment of the Value Of Life and Injuries, revised in February 2008.

http://ostpxweb.ost.dot.gov/policy/EconStrat/treatmentoflife.htm

Policy values are determined by the DOT/OST and should not be escalated for inflation

.

Sources: Revised Departmental Guidance — “Treatment of Value of Life and Injuries in Preparing Economic Evaluations," Office of the Secretary of 

Transportation Memorandum, February 5, 2008.

AIS* 

Code

Injury 

Severity 

Level

Avoided 

Cost of 

Injury Selected Injuries

AIS 1 Minor $11,600

Superficial abrasion or laceration of skin; digit sprain; first-degree burn; 

head trauma with headache or dizziness (no other neurological signs)

AIS 2 Moderate $89,900

Major abrasion or laceration of skin; cerebral concussion (unconscious less 

than 15 minutes); finger or toe crush/amputation; closed pelvic fracture with 

or without dislocation

AIS 3 Serious $333,500

Major nerve laceration; multiple rib fracture (but without flail chest); 

abdominal organ contusion; hand, foot, or arm crush/amputation

AIS 4 Severe $1,087,500

Spleen rupture; leg crush; chest-wall perforation; cerebral concussion with 

other neurological signs (unconscious less than 24 hours)

AIS 5 Critical $4,422,500

Spinal cord injury (with cord transection); extensive second- or third-degree 

burns; cerebral concussion with severe neurological signs (unconscious 

more than 24 hours)

AIS 6 Fatal

$5,800,000

1

Fatalities and injuries which although not fatal within the first 30 days after 

an accident, ultimately result in death

1

Note: Analysts are now required to prepare supplemental estimates based on $3.2 million and $8.4 million

for the value associated with each life saved as well as the base value of $5.8M (See imbedded document, Slide 19)


Sources:

· Department of Transportation (DOT)/Office of the Secretary of the Transportation (OST)
· Revised Departmental Guidance - Revised Department Guidance: Treatment of Value of Life and Injuries in Preparing Economic Analysis, February 2008.

The values for injuries are on a scale of severity – the Abbreviated Injury Scale (AIS) -- with codes from AIS 1 - AIS 6.  Each level has a description and a monetary value as shown in the slide above.
At times, aviation injury data are not coded to the AIS; in such cases injuries are reported as "serious" or "minor" as defined by the International Civil Aviation Organization (ICAO).  Both the AIS and the ICAO injuries data are given in the slide.  ICAO serious injury has a value of $580,700 and ICAO minor injury has a value of $42,900.
 Not be escalated for inflation when adjusting the base year (e.g., 2008 to 2010).

SECTION 5:  Passenger Value of Time 
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Passenger Value of Time

Source: APO Bulletin (APO-03-1), “Treatment of Values of Passenger Time in Economic Analysis,” Dated, March 2003, and “Revised 

Departmental Guidance—Valuation of Travel Time in Economic Analysis,” Office of the Secretary of Transportation Memorandum,”

February 11, 2003

http://ostpxweb.ost.dot.gov/policy/Data/VOTrevision1_2-11-03.pdf (see tables 4 & 5)

Policy values are determined by the DOT/OST and should not be escalated for inflation.

Sensitivity Range

Low                       High

Commercial:

 Personal $23.30 $20.00                  $30.00

 Business $40.10 $32.10                  $48.10

 All Purposes $28.60 $23.80                  $35.60

General Aviation:

 Personal $31.50

 Business $45.00

 All Purposes $37.20

Category

Recommended 

Value per Hour

(No Recommendation)


Sources:

· DOT/OST

· Office of Aviation Policy and Plans (APO) Bulletin (APO-03-1), “Treatment of Values of Passenger Time in Economic Analysis,” Dated, March 2003, and “Revised Departmental Guidance -Valuation of Travel Time in Economic Analysis,” Office of the Secretary of Transportation Memorandum,” February 11, 2003.

· APO Report, Economic Values for FAA Investment and Regulatory Decisions, a Guide – Final Report revised October 03, 2007 (Revised).

Not be escalated for inflation when adjusting the base year (e.g., 2009 to 2010).

SECTION 6:  Aircraft Direct Operating Costs (ADOC)
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Aircraft Direct Operating Costs

Note

: The Terminal Area Forecast (TAF) values above are used when doing high level analysis.  The Passenger/Cargo can be used for more detailed analysis.

1

Fuel & Oil, Crew, Maintenance.  Fuel & Oil has been adjusted in accordance with APO forecasts for jet fuel prices.  Average fuel price from 2010 to 2030         

is $2.52 per gallon in $FY10*

2

Rentals, Depreciation, Insurance

Inflated from 2001$ using the Inflation 2010 table:

Air Taxi

Inflated from 2002$ using the Inflation 2010 table:

Air Carrier - Passenger

Air Carrier - Cargo

Air Carrier - TAF

Military

Inflated from 2003$ using the Inflation 2010 table:

General Aviation

3

General Aviation variable Airborne & Ground costs are scaled from the AT-TAF values

4

Military costs are scaled from the AC-Cargo values

Sources: "Economic Values for FAA Investment and Regulatory Decisions, A Guide” - Final Report revised October 03, 2007  - Supplied by APO   

http://www.faa.gov/regulations_policies/policy_guidance/benefit_cost/media/ECONOMICVALUESFORFAAINVESTMENTANDREGULATORYDECISIONS10032007.pdf

* 

(http://www.faa.gov/data_research/aviation/aerospace_forecasts/2010-2030/ - See Table 18)

Operating Costs/Hour in 2010 Dollars

 Per 

Airborne 

Hour

Per 

Ground 

Hour

Per Block 

Hour

Air Carrier - Passenger 

4,289 $                 2,054 $             3,931 $             809 $                 4,741 $                    

Air Carrier - Cargo

8,403 $                 4,024 $             7,702 $             1,855 $              9,557 $                    

Air Carrier - TAF

4,589 $                 2,198 $             4,206 $             886 $                 5,092 $                    

Air Taxi - TAF

1,204 $                 577 $                1,104 $             583 $                 1,686 $                    

General Aviation

3

664 $                    318 $                609 $                857 $                 1,466 $                    

Military

4

8,026 $                 3,844 $             7,357 $             1,772 $              9,129 $                    

Variable Cost

1

Fixed Cost

2 

per Block 

Hour

Total Per 

Block Hour

FY10$


Source:

· APO Report, Economic Values for FAA Investment and Regulatory Decisions, a Guide – Final Report revised October 03, 2007 (Revised).
ADOC for Air Taxi (AT) and Air Carrier (AC) was developed in several steps which will be explained in detail below. ADOC for General Aviation (GA) and Military was developed by simply inflating past values because limited data sources did not allow a more detailed approach. 

Variable cost per airborne-hour and ground-hour were derived using:

· Various tables from the APO report which contains data such as block-hours, airborne-hours, and cost per block-hour, both variable and fixed.
· An assumption of the ratio of hourly ground cost to hourly airborne cost.  

In order to estimate an overall average (passenger + cargo) for aircraft greater than 60 seats (required when using the Terminal Area Forecast (TAF) operations), it was necessary to determine the ratio of passenger-to-cargo block-hours.  This estimate is developed in Section 7 – Cargo and Passenger Growth.  Provided below are derivations of the necessary equations, assumptions, summary inputs, and results.

Explanation of Formulas Used to Calculate ADOC:

The explanation consists of three parts:  notation, inputs and outputs, and formulas.

Notation:

Let TB = Block-hours; TA = Airborne-hours; TG = Ground-hours

Let CB = Cost per Block-hour; CA = Cost per Airborne-hour; CG = Cost Per Ground-hour 

These are all variable costs—not fixed costs.

Finally, let R denote the ratio of hourly ground cost to hourly airborne cost:  R = CG/CA
Inputs and Outputs:

Inputs include TB, TA, CB and R.  R is set equal to 0.58
.  Outputs include TG, CA and CG.  The first three inputs are taken from a set of ancillary files provided by GRA, Inc. in early 2005, to accompany the APO report.  These files contain “Detail Supporting Tables” which provide information not shown in the APO report, such as airborne hours
.  Input tables are discussed in greater detail below.

Base-year values for the cost categories shown below have been inflated to FY2010$ using the compound factors provided in Section 16 as follows:

· Air Taxi from $2001 – factor =1.222
· Passenger Carriers and Cargo Carriers and Military from $2002 – factor =1.203
· General Aviation from $2003  – factor =1.177
The following provides the source tables used to extract the necessary inputs.

The Large Air Carrier Passenger category requires components from the following tables:

· Table 4-4.1 and 4-6.1:  Detailed Large and Regional (Form 41) Passenger Air Carrier Operating and Fixed Costs Per Block Hour 

· Tables 4-4.2 and 4-6.2:  Detail Supporting Table 4-4.2 Large (Form 41) Passenger Air Carrier Operating and Fixed Costs Per Airborne Hour

The Large Cargo carriers used data from the following tables:

· Table 4-5.1 and 4.7.1: Detailed Large and Regional (Form 41) Air Freight Carrier Operating and Fixed Costs Per Block Hour

· Tables 4-5.2 and 4.7.2: Detail Supporting Table 4-5 Large (Form 41) Air Freight Carrier Operating and Fixed Costs Per Airborne Hour

The Air Taxi – TAF category is composed of selected elements from several different components:

· Tables 4-4.1, 4.6.1, 4.4.2, and 4.6.2 as listed above

· Table 4-8:  Alaskan Form 298-C Operating and Fixed Costs Per Block Hour

· Table 4-8.4:  Detail Supporting Table 4-8 Alaskan Form 298-C Operating and Fixed Costs Per Airborne Hour

· Table 4-9:  Non Alaskan Form 298-C Operating and Fixed Costs Per Block Hour

· Table 4-9.4:  Detail Supporting Table 4-9 Non Alaskan Form 298-C Operating and Fixed Costs Per Airborne Hour

· Table 4-11: GA Operating and Fixed Costs By Operating Rule Part

· Table 3-11: GA Hours Flown by Operating Rule and Aircraft Type 

Due to limited data for GA and military, the summary data provided in Table ES-1 of the APO report was used.

The “Detailed Supporting Tables”, listed above, provide the basic inputs; however, some modifications are required before applying the formulae.  In general, analysts use the TAF as the source of demand for the future.  TAF provides data for both AC and AT.  However, the definition provided in the TAF is not completely consistent with the data above.  There are three primary differences:

· AC in the TAF includes cargo flights

· AC in the TAF is defined as greater than 60 seats, the tables above include some smaller Regional Jets (RJ) and Turboprops in the air carrier category

· AT in the TAF is defined as less than or equal to 60 seats

The following describes the steps taken to adjust for these differences:

For AC ADOC, we determined three components: Air Carrier Passenger, Cargo and TAF.  To determine the adjusted AC - Passenger ADOC, we used the Large Carrier (Form 41) Passenger Air Carrier and Regional (Form 41) Passenger Air Carrier aircraft categories as shown in Appendix A.  We then weighted the aircraft using the associated block hours.  For AC Cargo ADOC, we used Large (Form 41) Air Freight Carrier and Regional Air Freight Carrier (Form 41) as shown in Appendix B.  In order to combine the passenger and cargo to create the overall TAF level, we had to estimate the relative changes in passenger flights and cargo flights.  This estimate (detailed in the following Section 8) was applied to the block-hours to create an updated weighted average.

For AT ADOC, we weighted the costs for Alaskan, Non Alaskan, General Aviation Part 135, Regional Jets under 70 seats and Turboprops with 20 or more seats (EMB-135, EMB-140, EMB-145, RJ-145, SF-340), using the block hours to determine the variable and fixed costs per block hour.  We then combined the variable cost per block hour and the associated airborne hours using the equations defined below to yield the costs per ground hour and airborne hour as depicted in table “Air Taxi: Calculation of Air Taxi ADOC and utilization factors” in Appendix C.  

Formulas:

Partitioning total block-hours into its components yields:  

TB = TA + TG                                                                         (Equation 1).
Partitioning total cost into airborne and ground components yields:

 CBTB = CATA + CGTG                                                           (Equation 2).
By inspection of the definition for R,

CG = RCA                                                                               (Equation 3).
Substituting (Equation 3) into (Equation 2):

CBTB = CATA + RCATG = CA (TA + RTG), hence CA = CBTB/ (TA + RTG)

(Equation 1) implies we can substitute (TB−TA) for TG; the resulting formula for airborne hourly cost is: 

CA = CBTB/ (TA + R (TB − TA))  

We recover ground hourly cost as RCA.  Hourly costs are weighted by total block hours when an average cost is sought for disparate aircraft types.  Fixed costs are similarly weighted.

The results (all in FY10$), with summarized inputs, are shown in Table 1 below.

Table 1:  Variable Costs per Block Hour, Airborne Hour and Ground Hour

	 
	Block hours
	Airborne hours
	Ground hours
	CB
	CA
	CG

	Air Carrier Passenger 
	14,246,819
	12,067,094
	2,179,725
	2,653
	2,844
	1,649

	Air Carrier Cargo
	1,186,189
	1,037,064
	149,125
	5,197
	5,571
	3,231

	Air Taxi – TAF 
	5,046,581
	4,110,247
	936,334
	745
	798
	463


Table 2 shows the adjusted block-hours, taking into account different growth rates for cargo (1.23%) and passenger (2.89%) flights (see Section 7 - Cargo and Passenger Growth for details) and the resulting combined costs – scaled from the results above based on the updated block hours.

Table 2:  Variable Costs for the Air Carrier – TAF with Adjusted Block-Hours

	
	Adjusted Block Hours
	
	
	

	 
	Passenger
	Cargo
	CB
	CA
	CG

	Air Carrier – TAF
	14,435,895
	1,135,048
	2,838
	3,042
	1,765


After all calculations are complete and fixed costs are generated (results shown in Table 3), an adjustment for fuel prices is applied (see Appendix D for details) with the results provided in Table 4 and the ADOC slide above.

Note that the TAF values will be used in most analyses where highly detailed demand data is unnecessary.  The AC Passenger or Cargo values can be used for more detailed analyses (e.g., if you are looking at Memphis or Louisville where the Cargo component varies significantly from NAS averages).

Table 3:  Baseline Aircraft Operating Costs

	FY09$
	Variable Cost
	Fixed Cost per Block Hour
	Total Per Block Hour

	
	Per Airborne Hour
	Per Ground Hour
	Per Block Hour
	
	

	Air Carrier - Passenger 
	 $     2,844
	 $     1,649 
	 $     2,653 
	 $     809 
	 $   3,462 

	Air Carrier – Cargo
	 $     5,571 
	 $     3,231 
	 $     5,197 
	 $   1,855 
	 $   7,052 

	Air Carrier – TAF
	 $     3,042 
	 $     1,765 
	 $     2,838 
	 $     886 
	 $   3,724 

	Air Taxi – TAF
	 $       798 
	 $       463 
	 $       745 
	 $     583 
	 $   1,328 

	General Aviation
	 N/A 
	 N/A 
	 $       456 
	 $     857 
	 $   1,313

	Military
	 N/A 
	 N/A 
	 N/A 
	 N/A 
	 $   7,987


Table 4: Fuel Adjusted Aircraft Operating Costs
	FY09$
	Variable Cost
	Fixed Cost per Block Hour
	Total Per Block Hour

	
	Per Airborne Hour
	Per Ground Hour
	Per Block Hour
	
	

	Air Carrier - Passenger 
	 $             4,289 
	 $         2,054 
	 $          3,931 
	 $             809 
	 $                4,741 

	Air Carrier – Cargo
	 $             8,403 
	 $         4,024 
	 $          7,702 
	 $          1,855 
	 $                9,557 

	Air Carrier – TAF
	 $             4,589 
	 $         2,198 
	 $          4,206 
	 $             886 
	 $                5,092 

	Air Taxi – TAF
	 $             1,204 
	 $            577 
	 $          1,104 
	 $             583 
	 $                1,686 

	General Aviation
	 $                664 
	 $            318 
	 $            609 
	 $             857 
	 $                1,466 

	Military
	 $             8,026 
	 $         3,844 
	 $          7,357 
	 $          1,772 
	 $                9,129 


SECTION 7:  Aircraft Utilization and Capacity Factors
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Aircraft Utilization & Capacity Factors

Note

: The TAF values above are used when doing high level analysis.  The Passenger/Cargo can be used for more detailed analysis.

108.7

1

- removed cargo based on estimated fraction of departures

81.3%

2

- provided in Table 6 (2010 System Load Factor) - "FAA Aerospace Forecasts Fiscal Years 2010 - 2030“

101.2

3

- based on TAF 2010 - includes cargo 

33.0

4  

- based on TAF 2010 data

75.7%

5 

- provided in Table 25 (2010 System Load Factor) - "FAA Aerospace Forecasts Fiscal Years 2010 - 2030"

52.7%

6 

- provided in the “Economic Values for FAA Investment and Regulatory Decisions, A Guide” - Final Report revised October 03, 2007 

- Supplied by APO

Sources: 

http://www.faa.gov/regulations_policies/policy_guidance/benefit_cost/media/ECONOMICVALUESFORFAAINVESTMENTANDREGULATO

RYDECISIONS10032007.pdf

http://www.faa.gov/data_research/aviation/aerospace_forecasts/2010-2030/

Passenger 

Capacity

Crew Size Cargo Capacity

Passenger 

Load Factor

Cargo Load 

Factor

Daily 

Utilization

Average 

Block 

Speed

Air Carrier -  Passenger

1,2 

108.7

1

5 20.2 tons

81.3%

2

0.55 9.5 hours 365 mph

Air Carrier - Cargo

N/A 3 56.4 tons N/A 0.60 4.2 hours 410 mph

Air Carrier -  TAF

3,2

101.2

3

5 22.9 tons

81.3%

2

0.55 9.1 hours 368 mph

Air Taxi - TAF

4,5

33.0

4

3 4.5 tons

75.7%

5

N/A N/A N/A

General Aviation

6

4  N/A N/A

52.7%

6

N/A N/A N/A


Sources:

· APO Report, Economic Values for FAA Investment and Regulatory Decisions, a Guide – Final Report revised October 03, 2007 (Revised). 

· FAA Aerospace Forecasts Fiscal Years 2010-2030 (includes TAF).

Most of this information comes directly from the sources listed except Passenger Capacity for Air Carrier – Passenger which is calculated to be 108.7 as explained below. 
Knowing 
1) Relative growth in departures of cargo and passenger operations, 
2) Percent of cargo operations (in the TAF) and 
3) Enplanements (in the TAF) 
will allow a calculation for passenger capacity as described in detail below.
Cargo and Passenger Growth

In order to develop the 2010 cargo percentage, several assumptions and initial data is required.  We start with the assumption that the cargo (as percentage of 2002 air-carrier departures contained within the APO report for 2002) is approximately applicable to the fiscal year 2003 operations.  Therefore, the percentage of cargo flights to the total flights is derived from the data in Table 5 below. 

Table 5:  2003 Passenger and Cargo Air Carrier departures

	Aircraft Type
	Passenger Air Carrier Table 3-4 
	All-cargo Air Carrier Table 3-5

	
	
	

	2-Engine Narrow-Body
	5,272,091
	63,655

	2-Engine Wide-Body
	366,849
	119,590

	3-Engine Narrow-Body
	94,192
	130,265

	3-Engine Wide-Body
	44,826
	90,744

	4-Engine Narrow-Body
	
	37,451

	4-Engine Wide-Body
	44,325
	20,971

	AVRO-RJ85

	72,132
	

	Regional Jet 70 to 100 seats

	76,248
	

	Total
	5,970,663
	462,676


So the base cargo percentage of flights is:
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This factor was adjusted for the estimated growth in cargo flights between 2003 and 2010.  The Aerospace Forecast provides projections for changes in cargo fleet-mix (Table 21).  The following assumption was applied:  

· The number of departures per year per aircraft by type remains the same in 2003 and 2010.
Given this assumption and the 2003 to 2010 TAF growth factor of 0.92%, we can then derive the change in the cargo percentage of the TAF.  To determine the cargo growth factor from 2003 to 2010, we estimated the departure growth for the fleet mix, used the number of departures, the average number of aircraft for each category from Table 6, and the changing fleet mix provided in Table 7 below.

[image: image1.jpg]


Table 6:  From Table 3-5 (APO Report) 2002 All Cargo Carrier Capacity and Utilization Factors

Table 7:  Extract from Table 21 (FAA Aerospace Forecasts Fiscal Years 2010-2030) U.S. Mainline Air Carriers - Cargo Jet Aircraft


[image: image10]
As an example, for the two-engine narrow-body aircraft, we divided the number of departures (63,655) by the number of average aircraft (89.9) to derive the number of departures per aircraft per year of 708.06.  By doing this for all categories of aircraft and using our assumption that the number of departures per year per aircraft type remains the same in 2003 and 2010, we calculate the cargo growth factor of 0.9569 by dividing the total departures for the fleet mix in 2010 (596,875.46) by the total departures for the fleet mix in 2003 (623,768.30).  The results are shown in Table 8 below, with 2002 data coming from the APO Report and 2003/2010 data coming from the Terminal Area Forecast.
Table 8:  Adjusted Cargo Operations and Cargo Capacity 

[image: image11]
The resulting growth of -4.31% is used to calculate the ADOC.  The TAF growth factor, given by the ratio of the Itinerant Air Carrier Operations 2010 to 2003 (data released in February 2010
), is 1.0092 = 12,997,201/12,878,495 or 0.92%.
We multiplied the 2002 cargo percentage (i.e., cargo departures as a percentage of all air carrier departures in 2002) by the ratio of cargo growth factor to TAF growth factor to obtain the 2010 cargo percentage: 6.82% = 7.19%*0.9569/1.0092.  To determine the 2010 to 2003 TAF passenger flight growth factor of 1.33% (as referenced to in Section 6) we first calculated the 2003 passenger flights by subtracting 2003 cargo flights out of the total 2003 number of flights in TAF (11,952,531.21 = 12,878,495-0.0719*12,878,495).  Then calculated the 2010 passenger flights by subtracting the 2010 cargo flights out of the total 2003 number of flights in TAF (12,111,158.76 = 12,997,201 – 925,963.79*0.9569) where 925,963.79 = 0.0719*12,878,495 is the 2003 cargo flights.  The passenger growth from 2003 to 2010 is 1.33% calculated as the ratio between the 2010 to 2003 adjusted departures, 1.0133 = 12,111,158.76/11,952,531.21).  
After determining the 2010 cargo%, we derived the “seats/flight” data using the following steps:

· Determine the TAF level average number of passengers/flight for AC and AT by dividing the total number of passengers (enplanements) by the total number of flights in TAF.  (Note: TAF provides “operations” which is an arrival or departure, thus for flights, it is necessary to divide by 2.)

Use the appropriate load factors.  The AC (TAF) number of seats is the total number of passengers from TAF (534,931,376) divided by the total number of flights and the passenger load factor (81.3%)
 as follows:
· AC TAF seats = 534,931,376/((12,997,201 /2)*0.813) = 101.25
Since these enplanements all occur on passenger flights, for the AC (passenger), further adjustment was made to reflect the cargo%.  The total number of flights was reduced by the cargo% (i.e., 14,108,327/2*(1-cargo%)) before performing the above operation.

AC passenger seats = 534,931,376/((12,997,201 /2)* (1-0.0682)* 0.813) = 108.7
Similarly, we determined AT TAF number of seats as follows:

AT TAF = 154,810,066/((12,381,232/2)*0.757
) = 33.03 seats

Note that while there is cargo contained within the AT flights, data is not available to derive a percentage independent of the passenger flights.

For AC passenger, the crew size, cargo capacity, cargo load factor, daily utilization and average block speed factors are taken from Table 3-4 in the APO Report and reproduced below in Table 8.
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Air Carrier - Passenger 

4,289 $      2,054 $      3,931 $      809 $      4,741 $                

Air Carrier - Cargo

8,403 $      4,024 $      7,702 $      1,855 $   9,557 $                

Air Carrier - TAF

4,589 $      2,198 $      4,206 $      886 $      5,092 $                

Air Taxi - TAF

1,204 $      577 $         1,104 $      583 $      1,686 $                

General Aviation

3

664 $         318 $         609 $         857 $      1,466 $                

Military

4

8,026 $      3,844 $      7,357 $      1,772 $   9,129 $                

FY10$

Variable Cost

1

Fixed 

Cost

2 

per 

Block 

Hour

Total Per 

Block Hour

Table 8:  Table 3-4 (APO Report) 2002 Passenger Air Carrier Capacity and Utilization Factors

For AC TAF, the crew size, cargo capacity, cargo load factor, daily utilization and average block speed factors are determined as weighted average between the AC passenger and AC cargo factors, using the appropriate block hours as shown in Table 2, Section 7, which results in a scaling factor of 6.82% for cargo. Additional data can be found in the Appendices.

SECTION 8:  Aircraft Replacement and Restoration Values
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Aircraft Replacement & Restoration 

Values

Inflated from 2003$ using the Inflation 2010 table 

Source:

http://www.faa.gov/regulations_policies/policy_guidance/benefit_cost/media/ECONOMICVALUESFORFAAINVESTMENTANDREGULATORYDE

CISIONS10032007.pdf

Replacement Costs 

of Destroyed 

Aircraft    

Restoration Costs of 

Damaged Aircraft       

Air Carrier - Passenger $13.49 $4.36

Air Carrier - Cargo

$12.53 $3.41

General Aviation $0.43 $0.04

Military $28.73 $0.82

2010 Dollars  ($M)  


Source:

· APO Report, Economic Values for FAA Investment and Regulatory Decisions, a Guide – Final Report revised October 03, 2007 (Revised). 

Values are inflated from 2003$ using the Inflation 2010 table
.

SECTION 9:  Compensation Values for Federal Pay Schedule (Without Locality)
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Compensation Values

Federal Pay Schedule (Without Locality)

Source: OPM, pay rates in effect 01/2010

http://www.opm.gov/oca/10tables/pdf/gs.pdf

Incorporating the 1.50% general schedule increase

         Salary table 2010-GS

       Effective January 2010

Grade Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 Step 8 Step 9 Step 10

1 $17,803 $18,398 $18,990 $19,579 $20,171 $20,519 $21,104 $21,694 $21,717 $22,269

2 20,017 20,493 21,155 21,717 21,961 22,607 23,253 23,899 24,545 25,191

3 21,840 22,568 23,296 24,024 24,752 25,480 26,208 26,936 27,664 28,392

4 24,518 25,335 26,152 26,969 27,786 28,603 29,420 30,237 31,054 31,871

5 27,431 28,345 29,259 30,173 31,087 32,001 32,915 33,829 34,743 35,657

6 30,577 31,596 32,615 33,634 34,653 35,672 36,691 37,710 38,729 39,748

7 33,979 35,112 36,245 37,378 38,511 39,644 40,777 41,910 43,043 44,176

8 37,631 38,885 40,139 41,393 42,647 43,901 45,155 46,409 47,663 48,917

9 41,563 42,948 44,333 45,718 47,103 48,488 49,873 51,258 52,643 54,028

10 45,771 47,297 48,823 50,349 51,875 53,401 54,927 56,453 57,979 59,505

11 50,287 51,963 53,639 55,315 56,991 58,667 60,343 62,019 63,695 65,371

12 60,274 62,283 64,292 66,301 68,310 70,319 72,328 74,337 76,346 78,355

13 71,674 74,063 76,452 78,841 81,230 83,619 86,008 88,397 90,786 93,175

14 84,697 87,520 90,343 93,166 95,989 98,812 101,635 104,458 107,281 110,104

15 99,628 102,949 106,270 109,591 112,912 116,233 119,554 122,875 126,196 129,517

Annual Rates for Steps  (in dollars)


Source:

· http://www.opm.gov/oca/10tables/pdf/gs.pdf
· The values are gathered from the 2010 General Schedule (effective 01/2010), and includes the 1.50% general schedule increase.

SECTION 10:  Compensation Values for Federal Pay Schedule for Washington - Baltimore, DC-MD-VA-WV
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Compensation Values

Federal Pay Schedule for Washington-Baltimore, DC-MD-VA-WV-PA

*'Rate limited to the rate for level IV of the Executive Schedule (5 U.S.C. 5304 (g)(1)).

Source: OPM,  pay rates in effect as of  01/2010

http://www.opm.gov/oca/10tables/pdf/DCB.pdf

Incorporating the 1.50% general schedule increase and a locality payment of 24.22% 

for the locality pay area of Washington-Baltimore-Northern Virginia, DC-MD-VA-WV-PA

(See http://www.opm.gov/oca/10tables/locdef.asp for definitions of locality pay areas.)

( TOTAL INCREASE: 2.42%)

Grade Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 Step 8 Step 9 Step 10

1 22,115 $      22,854 $     23,589 $     24,321 $     25,056 $     25,489 $     26,215 $     26,948 $     26,977 $     27,663 $    

2 24,865 25,456 26,279 26,977 27,280 28,082 28,885 29,687 30,490 31,292

3 27,130 28,034 28,938 29,843 30,747 31,651 32,556 33,460 34,364 35,269

4 30,456 31,471 32,486 33,501 34,516 35,531 36,546 37,560 38,575 39,590

5 34,075 35,210 36,346 37,481 38,616 39,752 40,887 42,022 43,158 44,293

6 37,983 39,249 40,514 41,780 43,046 44,312 45,578 46,843 48,109 49,375

7 42,209 43,616 45,024 46,431 47,838 49,246 50,653 52,061 53,468 54,875

8 46,745 48,303 49,861 51,418 52,976 54,534 56,092 57,649 59,207 60,765

9 51,630 53,350 55,070 56,791 58,511 60,232 61,952 63,673 65,393 67,114

10 56,857 58,752 60,648 62,544 64,439 66,335 68,230 70,126 72,022 73,917

11 62,467 64,548 66,630 68,712 70,794 72,876 74,958 77,040 79,122 81,204

12 74,872 77,368 79,864 82,359 84,855 87,350 89,846 92,341 94,837 97,333

13 89,033 92,001 94,969 97,936 100,904 103,872 106,839 109,807 112,774 115,742

14 105,211 108,717 112,224 115,731 119,238 122,744 126,251 129,758 133,264 136,771

15 123,758 127,883 132,009 136,134 140,259 144,385 148,510 152,635 155,500* 155,500*

Annual Rates for Steps  (in dollars)

Salary table 2010-DCB

Effective January 2010


Source:

·  http://www.opm.gov/oca/10tables/pdf/DCB.pdf
· The values are gathered from the 2010 General Schedule Locality Rates of Pay for Washington-Baltimore, DC-MD-VA-WV, and include the 1.50% general schedule increase and a locality payment of 24.22%.

SECTION 11:  Compensation Values (Locality Rates by City)
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Source: 2010 General Schedule Locality Pay Tables

http://www.opm.gov/oca/compmemo/2009/2010PAY_Attach2.pdf

Compensation Values

Locality Rates by City

City Locality Rate City Locality Rate

Atlanta, GA

19.29%

Miami-Fort Lauderdale, Florida

20.79%

Boston, Worchester-Lawrence, MA-NH-ME-

CT-RI 

(including State of RI and all of Bristol County, 

MA)

24.80%

Milwaukee-Racine, Wisconsin

18.10%

Buffalo

16.98%

Minneapolis-St. Paul, Minnesota - 

Wisconsin

20.96%

Chicago-Gary-Kenosha, Illinois - Indiana - 

Wisconsin

25.10%

New York-Northern New Jersey-Long 

Island, New York - New Jersey - 

Connecticut - Pennsylvania

28.72%

Cincinnati-Hamilton, Ohio - Kentucky - Indiana

18.55%

Philadelphia-Wilmington-Atlantic City, 

Pennsylvania - New Jersey - Delaware - 

Maryland

21.79%

Cleveland-Akron, Ohio 18.68% Phoenix 16.76%

Columbus, Ohio 17.16% Pittsburgh, Pennsylvania 16.37%

Dallas-Fort Worth, Texas

20.67%

Portland-Salem, Oregon - Washington

20.35%

Dayton-Springfield, Ohio

16.24%

Raleigh

17.64%

Denver-Boulder-Greeley, Colorado 22.52% Richmond-Petersburg, Virginia 16.47%

Detroit-Ann Arbor-Flint, Michigan 24.09% Sacramento-Yolo, California 22.20%

Hartford, Connecticut 

(including all of New London 

County, CT)

25.82%

San Diego, California

24.19%

Houston-Galveston-Brazoria, Texas

28.71%

San Francisco-Oakland-San Jose, 

California 

(including Monterey County, CA)

35.15%

Huntsville, Alabama

16.02%

Seattle-Tacoma-Bremerton, Washington

21.81%

Indianapolis, Indiana

14.68%

Washington-Baltimore, District of 

Columbia - Maryland - Virginia - West 

Virginia 

(Plus St. Mary's County, MD)

24.22%

Los Angeles-Riverside-Orange County, 

California 

(including Santa Barbara County and all of 

Edwards Air Force Base)

27.16%

Rest of United States  

(Consisting of the 

portions of the continental United States not 

located within another locality pay area.)

14.16%

Alaska  4.72%

Hawaii  4.72%

Other Nonforeign Areas listed in 5 CFR 

591.205 

4.72%


Source:

· http://www.opm.gov/oca/compmemo/2009/2010PAY_Attach2.pdf
· The values are gathered from the 2010 General Schedule Locality Pay Tables
SECTION 12–14: Compensation Values for FAA Core Compensation (without Locality)

· Bargaining unit positions subject to contract negotiation and ratification have not been converted.

· The pay levels displayed in the chart do not reflect locality pay.

· Law as of 01/2010, at $179,700, caps pay rates for FAA employees, including locality pay.

· https://employees.faa.gov/org/staffoffices/ahr/policy_guidance/hr_policies/hrpm/comp/comp_ref/media/core_salary_with_conversion.xls
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Compensation Values

FAA Core Compensation (without Locality)

Source: 

https://employees.faa.gov/org/staffoffices/ahr/policy_guidance/hr_policies/hrpm/comp/comp_ref/media/core_salary_with_conversion.xls

FAA Core Compensation Plan - Effective January 2010

Pay Band   A B C D E F G H I J K L M

Minimum  $17,500 $20,000 $22,600 $26,600 $30,600 $35,000 $40,900 $50,000 $60,200 $73,600 $87,900 $105,200 $123,900

Maximum  $25,400 $29,000 $33,900 $39,900 $45,900 $52,500 $63,400 $77,500 $93,300 $114,100 $136,200 $163,100 $167,300

Minimum w/loc 

Maximum w/loc 

Level 1 Level 2 Level 3

FG-1/2 FG-3/4 FG-5-9

Level 1 Level 2 Level 3

FG-1-4 FG-5/6 FG-7/8

Mgr. 1 Mgr. 2

Level 1 Level 2 Level 3

FG-3-6 FG-7/8 FG-9/10

Mgr. 1 Mgr. 2

FG-8 & below FG-9 & above

Level 1 Level 2 Level 3

FG-5/6 FG-7/8 FG-9-11

Mgr. 1 Mgr. 2

FG-11 & below FG-12 & above

Level 1 Level 2 Level 3

FG-7-9 FG-10/11 FG-12/13

Mgr. 1 Mgr. 2

FG-13 & below FG-14 & above

Level 1 Level 2 Level 3 Level 4 Level 5

FG-5-9 FG-10/11 FG-12 FG-13 FG-14/15

Mgr. 1 Mgr. 2 Mgr. 3

FG-13 & below FG-14 FG-15 & above

Student

Clerical Support

Admin. Support

Technical Support

Para-Professional

Professional



Cont’d
[image: image17.emf]Data Updated: 04/05/2010
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Compensation Values

FAA Core Compensation (Cont.)

Source: https://employees.faa.gov/org/staffoffices/ahr/policy_guidance/hr_policies/hrpm/comp/comp_ref/media/core_salary_with_conversion.xls

Pay Band   A B C D E F G H I J K L M

Minimum  $17,500 $20,000 $22,600 $26,600 $30,600 $35,000 $40,900 $50,000 $60,200 $73,600 $87,900 $105,200 $123,900

Maximum  $25,400 $29,000 $33,900 $39,900 $45,900 $52,500 $63,400 $77,500 $93,300 $114,100 $136,200 $163,100 $167,300

Level 1 Level 2 Level 3 Level 4 Level 5

FG-5-9 FG-10-12 FG-13 FG-14 FG-15

Mgr. 1 Mgr. 2 Mgr. 3

FG-14 & below FG-15 None

Level 1 Level 2 Level 3 Level 4 Level 5

FG-5/7/9 FG-11/12 FG-13 FG-14 FG-15

Mgr. 1 Mgr. 2 Mgr. 3

FG-14 & below FG-15 None

Level 1** Level 2**

FG-13/14 FG-15

Level 1 Level 2 Level 3 Level 4

FG-9 & below FG-10/12 FG-13 FG-14

Mgr. 1

FG-14&below

Level 1 Level 2 Level 3 Level 4 Level 5

FG-9 & below FG-10/11 FG-12 FG-13 FG-14/15

Mgr. 1 Mgr. 2 Mgr. 3

FG-13 & below  FG-14 FG-15

Level 1 Level 2 Level 3 Level 4 Level 5

FG-11 & below FG-12 FG-13 FG-14 FG-15

Mgr. 1 Mgr. 2 Mgr. 3

FG-15

Level 1 Level 2 Level 3 Level 4 Level 5

FG-9 & below FG-10/11/12 FG-13 FG-14 FG-15

Mgr, 1 Mgr. 2 Mgr. 3

FG-14 & below FG-15

Technical

Engineering

**Specialized                           

602 (Physician)

Specialized                          

610 (Nurses),                   

603 (Phys. Asst)

Specialized                                  

802 (Eng. Tech.)                          

856 (Elec. Tech.)                              

2101 (Trans. Spec)

Specialized                      

905 (Attorney)

Specialized                   

1815 (Investigator)                           

1825(ASI)


· Source: https://employees.faa.gov/org/staffoffices/ahr/policy_guidance/hr_policies/hrpm/comp/comp_ref/media/core_salary_with_conversion.xls
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Compensation Values

FAA Core Compensation (Cont.)

Source: https://employees.faa.gov/org/staffoffices/ahr/policy_guidance/hr_policies/hrpm/comp/comp_ref/media/core_salary_with_conversion.xls

** Career level 1 and level 2 definitions include both managerial and non-managerial positions.

NOTE:  Total pay may not exceed $179,700.  If locality increase causes pay to exceed this amount, pay is capped at $179,700.

Pay Band   A B C D E F G H I J K L M

Minimum  $17,500 $20,000 $22,600 $26,600 $30,600 $35,000 $40,900 $50,000 $60,200 $73,600 $87,900 $105,200 $123,900

Maximum  $25,400 $29,000 $33,900 $39,900 $45,900 $52,500 $63,400 $77,500 $93,300 $114,100 $136,200 $163,100 $167,300

Level 1 Level 2 Level 3 Level 4 Level 5

FG-9 & below FG-10/11/12 FG-13 FG-14 FG-15

Mgr. 1 Mgr. 2 Mgr. 3

FG-14 & below FG-15

Level 1 Level 2 Level 3 Level 4

FG-9 & below FG-10/11 FG-12 FG-13

Mgr. 1 Mgr. 2 Mgr. 3

FG-13 & below FG-14 FG-15

Level 1 Level 2 Level 3 Level 4

FG-9/11/12 FG-13 FG-14 FG-15

Mgr. 1

FG-15

Specialized                   

2152 (Air Traf. 

Cont. -                           

except Flight 

Service)

Specialized 2152 

(Air Traf. Cont. - 

Flight Service field 

positions

Specialized                              

2181 (Pilot)


· Source: https://employees.faa.gov/org/staffoffices/ahr/policy_guidance/hr_policies/hrpm/comp/comp_ref/media/core_salary_with_conversion.xls
SECTION 15: Compensation Values for FAA Air Traffic Controller (ATC) 
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Compensation Values

FAA Air Traffic Controller Compensation

Sources: https://employees.faa.gov/employee_services/pay_perf/pay/

Select:

Air Traffic Specialized Pay Plan Pay Tables/Excluding Locality Pay (MS Excel) 

-https://employees.faa.gov/org/staffoffices/ahr/policy_guidance/hr_policies/hrpm/comp/comp_ref/media/ATSPP_pay_tables.xls

and Manager, Supervisor & Staff Pay Tables (MS Excel)

-https://employees.faa.gov/org/staffoffices/ahr/policy_guidance/hr_policies/hrpm/comp/comp_ref/media/MSS1_pay_table.xls

-https://employees.faa.gov/org/staffoffices/ahr/policy_guidance/hr_policies/hrpm/comp/comp_ref/media/MSS234_pay_table.xls

* Pay rates for FAA employees, including locality pay, are capped by law as of January 3, 2010 at $179,700

Management specialists pay bands MSS1 - MSS4 are exclusive of locality pay, reflecting an Organizational Success Increase of 1.9%.  

The source below states that employees “shall be converted to the appropriate/corresponding ATSPP pay band” and  “any employee whose 

base pay exceeds the pay band maximum for his/her facility shall retain their current base pay”

Career

Cx Dx Ex Fx Gx Hx Ix Jx Kx Lx

3 4 5 6 7 8 9 10 11 12

MSS4 xL 78,861           84,182           95,547           105,581         116,669         128,920         142,453         163,820         172,418         179,700        

65,718           70,151           79,622           87,985           97,225           107,434         118,712         136,517         143,682         150,867        

MSS3 xK 76,975           82,170           93,261           103,055         113,879         125,836         139,046         159,902         168,294         176,711        

61,580           65,736           74,609           82,444           91,104           100,669         111,236         127,922         134,635         141,369        

MSS2 xJ 74,908           79,963           90,757           100,290         110,822         122,458         135,313         155,609         163,776         171,968        

57,621           61,510           69,813           77,146           85,247           94,199           104,087         119,700         125,982         132,283        

MSS1 xI 70,912           75,698           85,916           94,939           104,910         115,927         128,095         147,308         155,040         162,793        

50,652           54,070           61,369           67,814           74,936           82,804           91,496           105,220         110,742         116,281        

Code Dx Ex Fx Gx Hx Ix Jx Kx Lx

Career Level

Level 

Code

Min/Max ATC Level 4 5 6 7 8 9 10 11 12

Maximum $55,173 $58,101 $67,481 $70,833 $80,785 $86,388 $98,689 $105,089 $114,106

Minimum $40,869 $43,038 $49,986 $52,469 $59,841 $63,991 $73,103 $77,844 $84,523

Maximum 75%

N/A

$43,038 $49,986 $52,469 $59,841 $63,991 $73,103 $77,844 $84,523

Minimum 75% N/A $41,546 $46,757 $48,619 $54,148 $57,261 $64,095 $67,651 $72,660

Maximum 50% N/A N/A $46,757 $48,619 $54,148 $57,261 $64,095 $67,651 $72,660

Minimum 50% N/A N/A $43,528 $44,770 $48,456 $50,531 $55,087 $57,457 $60,797

Maximum 25% N/A N/A N/A $44,770 $48,456 $50,531 $55,087 $57,457 $60,797

Minimum 25%

N/A N/A N/A

$40,920 $42,763 $43,800 $46,078 $47,264 $48,933

Maximum $37,070 $37,070 $37,070 $37,070 $37,070 $37,070 $37,070 $37,070 $37,070

Minimum $37,070 $37,070 $37,070 $37,070 $37,070 $37,070 $37,070 $37,070 $37,070

NOTE: *CCF Only

Level & Code

D2 xF

D1 xD

CPC/TMC 

TMS

xH

D3 xG

ATC Pay Bands, effective January 3, 2010

 - exclusive of locality pay -

ATC Level & Code

AG xC


Sources:

· https://employees.faa.gov/org/staffoffices/ahr/policy_guidance/hr_policies/hrpm/comp/comp_ref/media/ATSPP_pay_tables.xls 

· Manager, Supervisor & Staff Pay Tables
· https://employees.faa.gov/org/staffoffices/ahr/policy_guidance/hr_policies/hrpm/comp/comp_ref/media/MSS1_pay_table.xls
· https://employees.faa.gov/org/staffoffices/ahr/policy_guidance/hr_policies/hrpm/comp/comp_ref/media/MSS234_pay_table.xls
SECTION 16:  Compensation Values for Contractor Salaries
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Compensation Values

Contractor Salaries

Salaries vary substantially by type and level of 

responsibilities, experience and education levels.

Salaries in the Occupational Handbook are given in 2008$.  

This table reflects the inflated salaries from 2008$ using 

the 2010 Inflation table. 

Note

: * Low/High based on 10th and 90th Percentiles

** Maximum exceeds $164,000/year.  Value estimated based on typical ratio of 90th to 75th 

values across all ocupations in the "National Cross-Industry estimates" 

download (http://www.bls.gov/oes/oes_dl.htm)

For a listing of all occupations in alphabetical order, go to the A-Z Index and 

select a letter.

Source: Bureau of Labor & Statistics

http://www.bls.gov/oco

2010-2011 Occupational Outlook Handbook

Contractor Compensation

Contractor Salary Ranges

Annual Salaries are in Thousands of dollars

Low* Salaries Median Salaries High* Salaries

$38,229 $75,090 $132,542

$55,010 $101,452 $169,954

$70,218 $114,607 $181,957

$49,168 $76,193 $118,100

$54,122 $83,915 $128,497

$28,761 $47,411 $81,116

$33,184 $54,377 $80,238

$18,640 $28,077 $44,940

$18,640 $28,077 $44,940

$30,559 $49,464 $71,812

$32,091 $56,277 $80,463

$40,752 $71,230 $114,341

$22,735 $36,360 $55,613

$27,148 $44,378 $72,261

$58,708 $100,062 $154,480

$40,936 $71,107 $113,830

$60,434 $99,480 $151,764

$33,858 $57,717 $96,488

$46,359 $77,113 $120,970

$44,368 $74,712 $144,083

$43,377 $66,715 $102,504

$40,854 $70,474 $120,653

$42,805 $75,141 $136,709 Management Analysts

Computer Systems Analysts 

Financial Analysts

Budget Analysts

Operations Research Analysts

Computer Scientists

Computer Programmers

Computer Hardware Engineers

Cost Estimators

Database Administrators

Computer Operators 

Computer Support Specialists

Electrical Assemblers

Electrical  Equipment Assemblers

Electrical Equipment Repairers

Electrical Power-Line Repairers

Electrical Technicians

Administrative Services Mangers

Financial Managers

Computer & Information Systems Managers**

Civil Engineers

Labor Categories



Electrical Engineers

Electricians


Source: 

· Bureau of Labor & Statistics http://www.bls.gov/oco and the “2010-2011 Occupational Outlook Handbook”.

For a listing of all occupations in alphabetical order, go to the A-Z Index and select a letter.

SECTION 17:  Inflation Rates
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Inflation Rates

Historical Source: http://bea.gov/national/nipaweb/SelectTable.asp?Selected=Y

(Select Table 1.1.9. Implicit Price Deflators for Gross Domestic Product )

http://www.whitehouse.gov/omb/budget/fy2011/assets/econ_analyses.pdf

FY2011 Budget - ECONOMIC AND BUDGET ANALYSES: Table 2-1

1994

2.1% 1.021

1995 2.1% 1.021

1996 1.9% 1.019

1997 1.8% 1.018 1.000

1998 1.1% 1.011 1.000 1.011

1999 1.5% 1.015 1.000 1.015 1.026

2000 2.2% 1.022 1.000 1.022 1.037 1.048

2001 2.3% 1.023 1.000 1.023 1.045 1.060 1.072

2002 1.6% 1.016 1.000 1.016 1.039 1.062 1.077 1.089

2003 2.2% 1.022 1.000 1.022 1.038 1.062 1.085 1.100 1.113

2004 2.8% 1.028 1.000 1.028 1.051 1.068 1.092 1.115 1.132 1.144

2005 3.3% 1.033 1.000 1.033 1.063 1.086 1.103 1.128 1.152 1.169 1.183

2006 3.3% 1.033 1.000 1.033 1.067 1.097 1.121 1.139 1.165 1.190 1.208 1.221

2007 2.9% 1.029 1.000 1.029 1.062 1.098 1.129 1.153 1.172 1.198 1.224 1.242 1.256

2008 2.1% 1.021 1.000 1.021 1.051 1.085 1.121 1.153 1.178 1.197 1.224 1.250 1.269 1.283

2009 1.2% 1.012 1.000 1.012 1.034 1.063 1.098 1.134 1.167 1.192 1.211 1.238 1.265 1.284 1.298

2010 0.9% 1.009 1.000 1.009 1.021 1.043 1.073 1.108 1.145 1.177 1.203 1.222 1.250 1.277 1.296 1.310

2011 1.3% 1.013 1.013 1.022 1.034 1.056 1.087 1.122 1.159 1.192 1.218 1.238 1.266 1.293 1.312 1.327

2012 1.6% 1.016 1.029 1.038 1.051 1.073 1.104 1.140 1.178 1.211 1.238 1.258 1.286 1.314 1.333 1.348

2013 1.8% 1.018 1.047 1.057 1.069 1.092 1.123 1.160 1.199 1.233 1.259 1.280 1.309 1.337 1.357 1.372

2014 1.6% 1.016 1.064 1.074 1.087 1.110 1.142 1.179 1.218 1.253 1.280 1.301 1.330 1.359 1.379 1.394

2015 1.8% 1.018 1.083 1.093 1.106 1.130 1.162 1.200 1.240 1.275 1.303 1.324 1.354 1.383 1.403 1.419

2016 1.7% 1.017 1.101 1.111 1.125 1.149 1.182 1.220 1.261 1.296 1.324 1.346 1.376 1.406 1.427 1.443

2017 1.9% 1.019 1.122 1.132 1.146 1.170 1.204 1.243 1.284 1.321 1.349 1.371 1.402 1.433 1.454 1.470

2018 1.8% 1.018 1.142 1.152 1.166 1.191 1.225 1.265 1.307 1.344 1.373 1.395 1.427 1.458 1.479 1.496

2019 1.8% 1.018 1.162 1.173 1.187 1.213 1.247 1.288 1.331 1.369 1.398 1.421 1.453 1.484 1.506 1.523

2020 1.8% 1.018 1.183 1.194 1.208 1.234 1.270 1.311 1.355 1.393 1.423 1.446 1.479 1.511 1.533 1.550

2021 1.8% 1.018 1.205 1.216 1.230 1.257 1.293 1.335 1.379 1.418 1.449 1.472 1.506 1.538 1.561 1.578

2022 1.8% 1.018 1.226 1.238 1.252 1.279 1.316 1.359 1.404 1.444 1.475 1.499 1.533 1.566 1.589 1.607

2023 1.8% 1.018 1.248 1.260 1.275 1.302 1.339 1.383 1.429 1.470 1.501 1.526 1.560 1.594 1.617 1.636

2024 1.8% 1.018 1.271 1.283 1.298 1.326 1.364 1.408 1.455 1.496 1.528 1.553 1.588 1.623 1.647 1.665

2025 1.8% 1.018 1.294 1.306 1.321 1.349 1.388 1.433 1.481 1.523 1.556 1.581 1.617 1.652 1.676 1.695

COMPOUND FACTORS FROM BASE TO FUTURE YEAR END

BASE YEAR OF DOLLARS

2002 2001 2000 1998 1997 2006 2005 2004 2003 Future Year End

Inflation 

Pct.

Inflation 

Factor

2010 2009 2008 2007 1999


Historical Source:

· http://bea.gov/national/nipaweb/SelectTable.asp?Selected=Y                            

 (Select Table 1.1.9. Implicit Price Deflators for Gross Domestic Product)

Projection Source:

· http://www.whitehouse.gov/omb/budget/fy2011/assets/econ_analyses.pdf
 FY2011 Budget - ECONOMIC AND BUDGET ANALYSES: Table 2-1

SECTION 18:  Discount Rates

Source:
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Discount Rates

Discount Rates for CBA

OMB direction is to use the 7%  real discount rate for

Benefit-Cost Analyses.  There is an exception in three 

specific cases: asset sales, lease versus purchase decisions, 

and cost effectiveness analysis.  In these cases use the rates 

below.

1

OMB Circular A-94 (Appendix C, revised as of 12/2009)

http://www.whitehouse.gov/omb/circulars_a094_a94_appx-c/

3-Year 5-Year 7-Year 10-Year 20-Year 30-Year

2.3 3.1 3.5 3.9 4.4 4.5

3-Year 5-Year 7-Year 10-Year 20-Year 30-Year

0.9 1.6 1.9 2.2 2.7 2.7

Lease-Purchase

and Related Analyses

1

Discount Rates for Cost Effectiveness, 

Nominal Interest Rates on Treasury Notes and Bonds

of Specified Maturities (in percent)

Real Interest Rates on Treasury Notes and Bonds

of Specified Maturities (in percent)


· OMB Circular A-94 (Appendix C, revised as of 12/2008)

http://www.whitehouse.gov/omb/circulars_a094_a94_appx-c/
OMB direction is to use the 7% real discount rate for Benefit-Cost Analyses.  There is an exception in three specific cases: asset sales, lease versus purchase decisions, and cost effectiveness analysis.  In these cases, use the discount rates for Cost Effectiveness, Lease-Purchase and related analyses.

APPENDICES

Appendix A:  Detailed Table of Inputs for Air Carrier- Passenger ADOC

The following is a compilation of tables in support of the calculations for Sections 7.0 and 8.0 of this document.  The source tables are identified in the note section at the end of the Appendix.  All costs are per hour costs.

Table A-1:  Large (Form 41) Passenger Air Carrier

	Economic Values Category
	Total Variable Costs1
	Total Fixed Costs1
	Total Costs1
	Block Hours1
	Airborne
Hours2

	Two-Engine Narrow-Body
	 $            1,879 
	 $               552 
	 $            2,432 
	11,353,179
	9,486,567

	A319
	 $            1,548 
	 $               430 
	 $            1,978 
	758,046
	640,758

	A320-1/2
	 $            1,742 
	 $               567 
	 $            2,309 
	1,001,782
	861,371

	A321
	 $            1,338 
	 $               440 
	 $            1,778 
	113,390
	97,378

	B-717-2
	 $            1,262 
	 $               735 
	 $            1,997 
	189,839
	145,291

	B-737-1/2
	 $            1,792 
	 $               423 
	 $            2,216 
	290,273
	240,292

	B-737-2C
	 $            2,467 
	 $               424 
	 $            2,891 
	38,543
	31,363

	B-737-3/7
	 $            1,815 
	 $               592 
	 $            2,408 
	1,706,982
	1,400,809

	B-737-4
	 $            2,219 
	 $               704 
	 $            2,923 
	325,871
	267,671

	B-737-5
	 $            1,797 
	 $               496 
	 $            2,293 
	452,264
	365,413

	B-737-8/9
	 $            1,633 
	 $               587 
	 $            2,220 
	890,460
	754,010

	B-737-9
	 $            1,360 
	 $               461 
	 $            1,820 
	21,865
	19,256

	B-757-2/3
	 $            2,406 
	 $               755 
	 $            3,161 
	2,003,195
	1,726,077

	B737-7/LR
	 $            1,228 
	 $               420 
	 $            1,648 
	744,692
	659,183

	DC-9-10
	 $            1,624 
	 $               232 
	 $            1,856 
	34,696
	26,950

	DC-9-30
	 $            1,569 
	 $               256 
	 $            1,825 
	443,427
	347,614

	DC-9-40
	 $            1,457 
	 $               310 
	 $            1,766 
	33,730
	25,605

	DC-9-50
	 $            2,033 
	 $               190 
	 $            2,224 
	91,271
	67,151

	F-28
	 $            1,103 
	 $               404 
	 $            1,507 
	12,920
	10,598

	FOKR-100
	 $            1,785 
	 $               295 
	 $            2,080 
	236,806
	185,852

	MD-80
	 $            2,104 
	 $               514 
	 $            2,618 
	1,906,870
	1,567,281

	MD-87
	 $            1,002 
	 $               376 
	 $            1,378 
	2,971
	2,578

	MD-90
	 $            2,262 
	 $               392 
	 $            2,654 
	53,286
	44,066

	Two-Engine Wide-Body
	 $            3,285 
	 $               949 
	 $            4,234 
	1,878,384
	1,702,487

	A300-600
	 $            3,860 
	 $            1,531 
	 $            5,392 
	82,890
	70,963

	A330
	 $            3,502 
	 $               470 
	 $            3,972 
	46,107
	42,511

	B-767-2/ER
	 $            3,242 
	 $               605 
	 $            3,848 
	305,937
	274,272

	B-767-3/ER
	 $            2,936 
	 $            1,023 
	 $            3,960 
	770,732
	695,003

	B-767-4
	 $            2,284 
	 $               823 
	 $            3,106 
	129,698
	114,649

	B-777
	 $            3,937 
	 $            1,020 
	 $            4,957 
	543,020
	505,089

	Three-Engine Narrow-Body
	 $            2,499 
	 $               478 
	 $            2,976 
	170,762
	136,174

	B-727-1
	 $            1,891 
	 $                  7 
	 $            1,898 
	1,198
	960

	B-727-2
	 $            2,503 
	 $               481 
	 $            2,984 
	169,564
	135,214


Table A-1:  Large (Form 41) Passenger Air Carrier, Cont’d
	Three-Engine Wide-Body
	 $            4,485 
	 $            2,027 
	 $            6,512 
	255,679
	233,771

	DC-10-1
	 $            5,470 
	 $               932 
	 $            6,402 
	25,076
	22,622

	DC-10-3
	 $            4,185 
	 $            2,556 
	 $            6,741 
	100,043
	92,894

	DC-10-4
	 $            4,570 
	 $            1,251 
	 $            5,821 
	19,186
	16,565

	L-1011
	 $            5,334 
	 $            2,636 
	 $            7,971 
	12,137
	10,505

	L-1011-5
	 $            4,848 
	 $            2,481 
	 $            7,329 
	10,420
	9,392

	MD-11
	 $            4,368 
	 $            1,772 
	 $            6,140 
	88,817
	81,793

	Four-Engine Narrow-Body
	 NR 
	 NR 
	 NR 
	NR
	NR

	Four-Engine Wide-Body
	 $            6,051 
	 $            2,102 
	 $            8,153 
	321,888
	299,591

	B-747-2/3
	 $            5,944 
	 $            2,570 
	 $            8,515 
	70,197
	64,938

	B-747-4
	 $            6,092 
	 $            2,180 
	 $            8,271 
	208,974
	196,002

	B-747-F
	 $            6,028 
	 $               951 
	 $            6,979 
	42,717
	38,651

	Regional Jet under 70 seats
	 $            1,165 
	 $               711 
	 $            1,876 
	95,465
	69,276

	AVRO-RJ85
	 $            1,165 
	 $               711 
	 $            1,876 
	95,465
	69,276

	Regional Jet 70 to 100 seats
	 $            1,139 
	 $               567 
	 $            1,707 
	102,049
	78,723

	BAE-146-3
	 $            1,458 
	 $               666 
	 $            2,125 
	42,126
	30,527

	RJ-700
	 $               915 
	 $               498 
	 $            1,413 
	59,923
	48,196

	All Aircraft
	          2,204.65 
	 $               667 
	 $            2,872 
	14,177,406
	12,006,589


Table A-2:  Regional (Form 41) Passenger Air Carrier

	Economic Values Category
	Total Variable Costs3
	Total Fixed Costs3
	Total Costs3
	Block Hours3
	Airborne
Hours4

	Two-Engine Narrow-Body
	 $            1,447 
	 $            1,612 
	 $            3,059 
	42,238
	37,230

	A320-1/2
	 $            1,484 
	 $            1,618 
	 $            3,101 
	9,319
	8,475

	B-737-2C
	 $            1,771 
	 $            1,431 
	 $            3,202 
	4,547
	3,691

	B-737-8/9
	 $            1,732 
	 $            2,599 
	 $            4,330 
	8,677
	7,547

	B-757-2/3
	 $            1,230 
	 $            1,215 
	 $            2,445 
	19,695
	17,517

	Two-Engine Wide-Body
	 $            2,305 
	 $            1,940 
	 $            4,244 
	2,129
	1,994

	B-767-3/ER
	 $            2,305 
	 $            1,940 
	 $            4,244 
	2,129
	1,994

	Three-Engine Narrow-Body
	 $            2,867 
	 $            1,457 
	 $            4,324 
	16,095
	13,458

	B-727-2
	 $            2,867 
	 $            1,457 
	 $            4,324 
	16,095
	13,458

	Three-Engine Wide-Body
	 $            5,628 
	 $            3,926 
	 $            9,553 
	8,951
	7,823

	DC-10-1
	 $            5,125 
	 $            3,698 
	 $            8,823 
	2,292
	1,944

	DC-10-3
	 $            5,801 
	 $            4,004 
	 $            9,805 
	6,659
	5,879

	Four-Engine Narrow-Body
	 NR 
	 NR 
	 NR 
	NR
	NR

	Four-Engine Wide-Body
	 NR 
	 NR 
	 NR 
	NR
	NR

	Regional Jet under 70 seats
	 NR 
	 NR 
	 NR 
	NR
	NR

	Regional Jet 70 to 100 seats
	 NR 
	 NR 
	 NR 
	NR
	NR

	Turboprops under 20 seats (Part 23)
	 NR 
	 NR 
	 NR 
	NR
	NR

	Turboprops under 20 seats (Part 25)
	 NR 
	 NR 
	 NR 
	NR
	NR

	Turboprops with 20 or more seats
	 NR 
	 NR 
	 NR 
	NR
	NR

	Piston Engine (Part 23)
	 NR 
	 NR 
	 NR 
	NR
	NR

	Piston Engine (Part 25)
	 NR 
	 NR 
	 NR 
	NR
	NR

	All Aircraft
	 $            2,342 
	 $            1,884 
	 $            4,226 
	69,413
	60,505


Source:  BTS Form 41 for year-end 2002.

[image: image26.emf]CALENDAR LARGE NARROWBODY LARGE WIDEBODY

YEAR 2 ENGINE 3 ENGINE 4 ENGINE TOTAL 2 ENGINE 3 ENGINE 4 ENGINE TOTAL TOTAL

Historical

2000 166 332 176 674 164 158 68 390 1,064

2001 180 343 143 666 190 192 85 467 1,133

2002 175 315 114 604 214 165 73 452 1,056

2003 175 277 104 556 203 165 69 437 993

2004 174 277 102 553 202 163 75 440 993

2005 164 233 90 487 246 193 75 514 1,001

2006 162 220 78 460 264 208 80 552 1,012

2007 162 162 75 399 276 213 86 575 974

2008 161 143 68 372 276 215 97 588 960

2009E 158 107 33 298 259 206 91 556 854

Forecast

2010 164 107 32 303 279 207 88 574 877


	Usage Hour Summary - AC Passenger

	Total Block
	Total Airborne
	Total Ground

	14,246,819
	12,067,094
	2,179,725


Appendix B:  Detailed Table of Inputs for Air Carrier- Cargo ADOC

The following is a compilation of tables in support of the calculations for Sections 7.0 and 8.0 of this document.  The source tables are identified in the note section at the end of the Appendix.   All costs are per hour costs.

Table B-1:  Large (Form 41) Air Freight Carrier

	Economic Values Category
	Total
Variable
Costs1
	Total
Fixed
Costs1
	Total Costs1
	Block
Hours1
	Airborne
Hours2

	Two-Engine Narrow-Body
	 $         3,293 
	 $        1,284 
	 $            4,577 
	116,769
	100,373

	B-757-2
	 $         3,362 
	 $        1,271 
	 $            4,633 
	111,158
	95,778

	DC-9-15
	 $         1,920 
	 $        1,552 
	 $            3,472 
	5,611
	4,595

	Two-Engine Wide-Body
	 $         3,679 
	 $        1,842 
	 $            5,521 
	276,283
	240,888

	A300-600
	 $         3,453 
	 $        2,824 
	 $            6,277 
	101,430
	85,154

	A300-X4
	 $         4,825 
	 $           634 
	 $            5,459 
	8,120
	7,176

	A310-2CF
	 $         4,739 
	 $        1,708 
	 $            6,447 
	63,242
	53,386

	B-767-3/ER
	 $         3,162 
	 $        1,056 
	 $            4,218 
	103,491
	95,172

	Three-Engine Narrow-Body
	 $         4,956 
	 $           998 
	 $            5,955 
	190,932
	160,627

	B-727-1
	 $       10,479 
	 $        1,509 
	 $           11,988 
	41,637
	34,367

	B-727-2
	 $         3,416 
	 $           856 
	 $            4,272 
	149,295
	126,260

	Three-Engine Wide-Body
	 $         4,412 
	 $        1,746 
	 $            6,158 
	327,390
	292,066

	DC-10-1
	 $         4,136 
	 $        1,065 
	 $            5,201 
	89,886
	76,342

	DC-10-3
	 $         4,366 
	 $        1,751 
	 $            6,117 
	75,782
	66,984

	DC-10-F
	 $         2,989 
	 $        4,280 
	 $            7,269 
	1,956
	1,669

	L-1011
	 $         4,241 
	 $        2,957 
	 $            7,197 
	1,747
	1,425

	MD-11
	 $         4,610 
	 $        2,087 
	 $            6,698 
	158,019
	145,646

	Four-Engine Narrow-Body
	 $         4,908 
	 $        1,268 
	 $            6,177 
	92,226
	79,024

	DC-8-50F
	 $         3,752 
	 $        3,167 
	 $            6,919 
	640
	520

	DC-8-61
	 $         4,464 
	 $        1,050 
	 $            5,514 
	2,616
	2,131

	DC-8-62
	 $         3,720 
	 $           791 
	 $            4,511 
	23,431
	20,711

	DC-8-63F
	 $         4,409 
	 $           794 
	 $            5,203 
	6,692
	5,574

	DC-8-71
	 $         5,910 
	 $        1,587 
	 $            7,497 
	27,726
	23,398

	DC-8-73
	 $         5,145 
	 $        1,450 
	 $            6,595 
	29,208
	25,012

	DC-8-73F
	 $         4,068 
	 $        1,041 
	 $            5,109 
	1,913
	1,678

	Four-Engine Wide-Body
	 $         5,636 
	 $        2,136 
	 $            7,772 
	105,813
	98,638

	B-747-1
	 $         5,772 
	 $        1,866 
	 $            7,637 
	62,267
	58,438

	B-747-2/3
	 $         7,058 
	 $        2,151 
	 $            9,210 
	19,814
	18,440

	B-747-4
	 $         3,469 
	 $        4,179 
	 $            7,648 
	6,868
	6,389

	B-747-F
	 $         4,345 
	 $        2,283 
	 $            6,628 
	16,864
	15,371

	All Aircraft
	 $         4,363 
	 $        1,590 
	 $            5,953 
	1,109,413
	971,616


Table B-2:  Regional Air Freight Carrier (Form 41)

	Economic Values Category
	Total Variable3
	Total
Fixed
Costs4
	Total
Cost per Block Hour4
	Block
Hours4
	Airborne
Hours5

	Two-Engine Narrow-Body
	 
	 
	 
	 
	 

	Two-Engine Wide-Body
	 $         3,830 
	 $           781 
	 $            4,611 
	34,622
	29,319

	A300-X4
	 $         3,863 
	 $           646 
	 $            4,509 
	28,611
	23,953

	B-767-3/ER
	 $         3,672 
	 $        1,423 
	 $            5,096 
	6,011
	5,366

	Three-Engine Narrow-Body
	 $         2,940 
	 $           556 
	 $            3,496 
	31,306
	26,649

	B-727-2
	 $         2,792 
	 $           578 
	 $            3,371 
	26,982
	22,958

	B-727-QC
	 $         3,860 
	 $           415 
	 $            4,275 
	4,324
	3,691

	Three-Engine Wide-Body
	 $         3,585 
	 $        1,170 
	 $            4,755 
	1,414
	1,199

	L-1011
	 $         3,585 
	 $        1,170 
	 $            4,755 
	1,414
	1,199

	 
	 
	 $             -   
	 
	 
	 

	Four-Engine Wide-Body
	 $         5,793 
	 $        2,034 
	 $            7,828 
	9,434
	8,281

	B-747-2/3
	 $         5,793 
	 $        2,034 
	 $            7,828 
	9,434
	8,281

	All Aircraft
	 $         3,704 
	 $           850 
	 $            4,554 
	76,776
	65,448


Source:  BTS Form 41 for year-end 2002.
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	AC - Cargo Usage Hour Summary 

	Total Block
	Total Airborne
	Total Ground

	1,186,189
	1,037,064
	149,125


Appendix C:  Detailed Table of Inputs for Air Taxi - TAF ADOC

The following is a compilation of tables in support of the calculations for Sections 7.0 and 8.0 of this document.  The source tables are identified in the note section at the end of the Appendix.   All costs are per hour costs.

Table C-1:  Air Taxi - Alaskan Form 298-C
	Economic Values Category
	Total Variable1
	Total
Fixed
Costs1
	Total
Cost per Block Hour1
	Block
Hours1
	Airborne
Hours2

	Two-Engine Narrow-Body
	NR
	NR
	NR
	NR
	NR

	Two-Engine Wide-Body
	NR
	NR
	NR
	NR
	NR

	Three-Engine Narrow-Body
	NR
	NR
	NR
	NR
	NR

	Three-Engine Wide-Body
	NR
	NR
	NR
	NR
	NR

	Four-Engine Narrow-Body
	NR
	NR
	NR
	NR
	NR

	Four-Engine Wide-Body
	NR
	NR
	NR
	NR
	NR

	Regional Jet under 70 seats
	 $            914 
	 $        523 
	 $             1,437 
	2,395
	1,821

	Gates Learjet Lear-25
	 $         1,029 
	 $        335 
	 $             1,364 
	426
	324

	Gates Learjet Lear-35
	 $            889 
	 $        564 
	 $             1,452 
	1,969
	1,497

	Regional Jet 70 to 100 seats
	 NR 
	 NR 
	 NR 
	NR
	NR

	Turboprops under 20 seats (Part 23)
	 $            468 
	 $        161 
	 $                629 
	106,024
	88,741

	 Beech 1900 A/B/C
	 $            444 
	 $        156 
	 $                601 
	28,938
	24,221

	Beech 200 Super Kingair
	 $            442 
	 $        226 
	 $                668 
	4,403
	3,684

	Beech C99
	 $            564 
	 $        163 
	 $                727 
	1,546
	1,294

	Cessna 208 Caravan
	 $            373 
	 $        178 
	 $                551 
	28,023
	23,452

	Cessna 406 Caravan Ii
	 $            206 
	 $          49 
	 $                255 
	34
	28

	Cessna C-441
	 $            441 
	 $        203 
	 $                644 
	6,462
	5,409

	Dehavilland Twin Otter Dhc-6
	 $            559 
	 $        102 
	 $                662 
	14,833
	12,415

	Float/Amphib Turbine
	 $            218 
	 $        184 
	 $                402 
	568
	476

	Pilatus Pc-12
	 $            281 
	 $        172 
	 $                453 
	445
	373

	Piper T-1040
	 $            486 
	 $        136 
	 $                622 
	2,648
	2,218

	Shorts Harland Sc-7 Skyvan
	 $            557 
	 $        195 
	 $                752 
	1,678
	1,405

	Swearingen Metro Iii
	 $            602 
	 $        156 
	 $                758 
	15,792
	13,218

	 Swearingen Metro Merlin
	 $            581 
	 $        212 
	 $                792 
	654
	548

	Turboprops under 20 seats (Part 25)
	 NR 
	 NR 
	 NR 
	NR
	NR

	Turboprops with 20 or more seats
	 $            890 
	 $        242 
	 $             1,132 
	25,263
	21,146

	Casa/Nurtanio C212 Aviocar
	 $            674 
	 $        284 
	 $                958 
	5,860
	4,905

	Convair Cv-580
	 $         1,607 
	 $        212 
	 $             1,820 
	4,110
	3,440

	Dehavilland Dhc8-100 Dash-8
	 $            813 
	 $        203 
	 $             1,016 
	6,977
	5,841

	Embraer Emb-120 Brasilia
	 $            752 
	 $        128 
	 $                880 
	2,006
	1,679

	Saab-Fairchild 340/B
	 $            753 
	 $        302 
	 $             1,054 
	6,310
	5,281


Table C-1:  Air Taxi - Alaskan Form 298-C, Cont’d
	Piston Engine (Part 23)
	 $            232 
	 $          60 
	 $                292 
	209,742
	175,492

	Beech 18 C-185
	 $            368 
	 $        273 
	 $                642 
	336
	281

	Beech 65/65a-80/65b-80 (Queen Air)
	 $            492 
	 $        224 
	 $                716 
	188
	157

	Beech Baron (55 Series)
	 $            253 
	 $          71 
	 $                324 
	171
	143

	Cessna 172 Skyhawk
	 $            165 
	 $          26 
	 $                191 
	5,262
	4,405

	Cessna 180
	 $            131 
	 $          37 
	 $                168 
	661
	499

	Cessna 182 Skylane
	 $             93 
	 $          84 
	 $                178 
	196
	164

	Cessna 185a/B/C Skywagon
	 $            266 
	 $        159 
	 $                425 
	1,186
	992

	Cessna C206/207/209/210 Stationair
	 $            208 
	 $          46 
	 $                254 
	76,569
	64,090

	Cessna C-402/402a
	 $            333 
	 $          98 
	 $                431 
	4,612
	3,858

	Dehavilland Dhc2 Beaver
	 $            204 
	 $        105 
	 $                309 
	14,629
	12,245

	Dehavilland Dhc3 Otter
	 $            279 
	 $        220 
	 $                499 
	5,970
	4,999

	Grumman G-21a (Goose)
	 $            847 
	 $        295 
	 $             1,142 
	897
	752

	Helio H-250
	 $            164 
	 $          80 
	 $                244 
	380
	317

	Land-Piston-Lt 450 Hp
	 $            131 
	 $          35 
	 $                166 
	8,568
	7,170

	Pilatus Britten-Norman Bn2/A Islander
	 $            241 
	 $          52 
	 $                293 
	3,366
	2,818

	Piper Pa-18 (Super-Cub)
	 $            228 
	 $        117 
	 $                345 
	446
	373

	Piper Pa-28 (Cherokee)
	 $             81 
	 $          10 
	 $                 91 
	1,299
	1,086

	Piper Pa-31 (Navajo)/T-1020
	 $            345 
	 $          68 
	 $                413 
	42,593
	35,648

	Piper Pa-32 (Cherokee 6)
	 $            165 
	 $          31 
	 $                196 
	39,479
	33,041

	Piper Pa-34/39 (Twin Commanche)
	 $            288 
	 $          81 
	 $                368 
	2,934
	2,454

	Piston Engine (Part 25)
	 $         1,788 
	 $        425 
	 $             2,213 
	238
	199

	McDonnell Douglas Dc-3/A/C,c-47/B
	 $         1,788 
	 $        425 
	 $             2,213 
	238
	199

	Alaska Total
	 $            359 
	 $        108 
	 $                467 
	343,662
	287,399


Table C-2:  Air Taxi - Non Alaskan Form 298-C
	Economic Values Category
	Total Variable3
	Total
Fixed
Costs3
	Total
Cost per Block Hour3
	Block
Hours3
	Airborne
Hours4

	Two-Engine Narrow-Body
	NR
	NR
	NR
	NR
	NR

	Two-Engine Wide-Body
	NR
	NR
	NR
	NR
	NR

	Three-Engine Narrow-Body
	NR
	NR
	NR
	NR
	NR

	Three-Engine Wide-Body
	 NR 
	 NR 
	 NR 
	NR
	NR

	Four-Engine Narrow-Body
	 NR 
	 NR 
	 NR 
	NR
	NR

	Four-Engine Wide-Body
	 NR 
	 NR 
	 NR 
	NR
	NR

	Regional Jet under 70 seats
	 $            695 
	 $        341 
	 $             1,036 
	739,853
	575,982

	Canadair Rj-100/Rj-100er
	 $            929 
	 $        480 
	 $             1,409 
	384,275
	301,441

	Canadair Rj-200er
	 $            757 
	 $        330 
	 $             1,087 
	140,157
	109,868

	Dassault-Breguet Mystere-Falcon
	 $         2,679 
	 $      1,181 
	 $             3,860 
	981
	746

	Dornier 328 Jet
	 $            785 
	 $        397 
	 $             1,181 
	5,553
	4,572

	Embraer-135
	 $               1 
	 $           -   
	 $                   1 
	21,290
	16,180

	Embraer-145
	 $            232 
	 $          96 
	 $                327 
	186,955
	142,676

	Rockwell Sabreliner
	 $         1,010 
	 $        401 
	 $             1,411 
	642
	499

	Regional Jet 70 to 100 seats
	 NR 
	 NR 
	 NR 
	NR
	NR

	Turboprops under 20 seats (Part 23)
	 $            567 
	 $        157 
	 $                725 
	272,093
	227,743

	Beech 1900 A/B/C
	 $            640 
	 $        172 
	 $                812 
	192,801
	161,375

	Cessna 208 Caravan
	 $            249 
	 $          10 
	 $                260 
	1,479
	1,238

	Beech Model 18 Turbo-Prop Conversions
	 $            229 
	 $            4 
	 $                233 
	15,167
	12,695

	Dehavilland Twin Otter Dhc-6
	 $            435 
	 $        188 
	 $                623 
	28,799
	24,104

	Fairchild-Hiller Fh-227
	 $         1,261 
	 $          77 
	 $             1,338 
	1,622
	1,358

	Swearingen Metro Iii
	 $            388 
	 $        128 
	 $                516 
	32,225
	26,973

	Turboprop under 20 seats (Part 25)
	 $            710 
	 $        318 
	 $             1,027 
	25,545
	21,382

	British Aerospace Jetstream 31
	 $            710 
	 $        318 
	 $             1,027 
	25,545
	21,382

	Turboprops with 20 or more seats
	 $            557 
	 $        197 
	 $                754 
	614,451
	514,297

	Aerospatiale/Aeritalia Atr-42
	 $               1 
	 $           -   
	 $                   1 
	42,802
	35,825

	British Aerospace Jetstream 41
	 $            707 
	 $        345 
	 $             1,052 
	64,424
	53,923

	Dehavilland Dhc8-100 Dash-8
	 $            688 
	 $        197 
	 $                885 
	145,305
	121,620

	Dornier 328
	 $            729 
	 $        266 
	 $                995 
	17,726
	14,837

	Embraer Emb-120 Brasilia
	 $            509 
	 $        193 
	 $                703 
	329,181
	275,525

	Fokker Friendship F-27/Fairchild F-27/A/B/F/J
	 $         1,080 
	 $        188 
	 $             1,268 
	9,045
	7,572

	Saab-Fairchild 340/B
	 $         1,074 
	 $          31 
	 $             1,104 
	5,968
	4,995

	Piston Engine (Part 23)
	 $            263 
	 $          46 
	 $                308 
	5,510
	4,612

	Cessna 172 Skyhawk
	 $            177 
	 $          31 
	 $                207 
	376
	315

	Cessna C-402/402a
	 $            269 
	 $          47 
	 $                316 
	5,134
	4,297

	Piston Engine (Part 25)
	 NR 
	 NR 
	 NR 
	NR
	NR

	Non-Alaskan Total
	 $            622 
	 $        256 
	 $                878 
	1,657,585
	1,344,127


Table C-3:  Regional Jets < 70 Seats and Turboprops with 20 or More Seats

	Economic Values Category
	Total Variable5
	Total
Fixed
Costs5
	Total
Cost per Block Hour5
	Block
Hours5
	Airborne
Hours6

	Regional Jet under 70 seats
	 
	 
	 
	 
	 

	EMB-135
	 $            711 
	 $        163 
	 $                875 
	120,123
	89,754

	EMB-140
	 $            695 
	 $        179 
	 $                874 
	88,231
	66,899

	EMB-145
	 $            790 
	 $        255 
	 $             1,044 
	200,843
	147,781

	RJ-145
	 $            656 
	 $        319 
	 $                976 
	428,868
	334,923

	Turboprops under 20 seats (Part 25)
	 NR 
	 NR 
	 NR 
	NR
	NR

	Turboprops with 20 or more seats
	 $            975 
	 $        393 
	 $             1,369 
	270,929
	270,929

	SF-340
	 $            975 
	 $        393 
	 $             1,369 
	270,929
	270,929

	Piston Engine (Part 23)
	 NR 
	 NR 
	 NR 
	NR
	NR

	Piston Engine (Part 25)
	 NR 
	 NR 
	 NR 
	NR
	NR

	All Aircraft
	 $            767 
	 $        298 
	 $             1,065 
	1,108,994
	910,286


Table C-4:  GA - Part 135
	 
	PART 135

	Economic Values Category
(Weighted by PART 135 Hours**)
	Total Variable7
	Total
Fixed
Costs10
	Total
Cost per Block Hour7
	Block
Hours8
	Airborne
Hours9

	Piston engine airplanes 1 to 3 seats (<=200hp)
	$88
	$37
	$124
	         11,492 
	        9,308 

	Piston engine airplanes 1 to 3 seats (>200hp)
	$144
	$200
	$345
	         17,149 
	       13,890 

	Piston engine airplanes 4 to 9 seats one-engine (<=200hp)
	$113
	$130
	$243
	       126,768 
	     102,682 

	Piston engine airplanes 4 to 9 seats one-engine (>200hp)
	$151
	$213
	$364
	       265,095 
	     214,727 

	Piston engine airplanes 4 to 9 seats multiengine
	$275
	$273
	$548
	       341,192 
	     276,365 

	Piston engine airplanes 10 or more seats
	$372
	$85
	$456
	         76,020 
	       61,577 

	Turboprop airplanes 1 to 9 seats one-engine
	$452
	$304
	$756
	       108,922 
	       88,227 

	Turboprop airplanes 1 to 9 seats multiengine
	$855
	$412
	$1,266
	         81,694 
	       66,172 

	Turboprop airplanes 10 to 19 seats 
	$997
	$457
	$1,455
	       181,765 
	     147,230 

	Turboprop airplanes 20 or more seats
	$1,067
	$427
	$1,493
	         38,164 
	       30,912 

	Turbojet/Turbofan airplanes <=12,500 lbs
	$1,460
	$1,119
	$2,579
	         55,957 
	       45,325 

	Turbojet/Turbofan airplanes>12,500 lbs and <=65,000 lbs
	$1,643
	$832
	$2,475
	       167,406 
	     135,599 

	Turbojet/Turbofan airplanes >65,000 lbs
	$3,215
	$1,699
	$4,913
	         31,716 
	       25,690 

	Rotorcraft Piston <=6,000 lbs
	$175
	$409
	$584
	           5,426 
	        4,395 

	Rotorcraft turbine <=6,000 lbs
	$599
	$614
	$1,213
	       336,389 
	     272,475 

	Rotorcraft Piston >6,000 lbs
	NR
	NR
	NR
	0
	0

	Rotorcraft turbine >6,000 lbs
	$1,031
	$841
	$1,872
	         72,962 
	       59,100 

	Other
	NR
	NR
	NR
	         18,224 
	       14,762 

	All Aircraft
	$579
	$869
	$1,449
	    1,936,340 
	  1,568,435 


Source:  Tabulated by GRA from Form 298 filings for the four quarters ending September 30, 2001 for Table 4-8 and Table 4-9 

Sources of cost data: GRA analysis of 2002 GA Survey for all tables included in the note below, except Table 4-8 and Table 4-9 
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	Source Table/Category
	Variable
	Fixed
	Year$

	Non-Alaskan 298C
	 $            622 
	 $        256 
	2001$

	Alaskan 298C
	 $            359 
	 $        108 
	2001$

	RJ's and Turboprop from 4-4.1
	 $            767 
	 $        298 
	2002$

	FAR 135
	 $            579 
	 $        869 
	2003$


	Inflation to 2010$

	2001$
	1.222

	2002$
	1.203

	2003$
	1.177


	Cost/Block-Hour Summary - 2010$

	Source Table/Category
	Variable
	Fixed

	Non-Alaskan 298C
	 $            760 
	 $        313 

	Alaskan 298C
	 $            439 
	 $        132 

	RJ's and Turboprop from 4-4.1
	 $            923 
	 $        358 

	FAR 135
	 $            682
	 $        1023 

	Total
	 $       744.03 
	 $    582.99 


Appendix D:  Incorporating Fuel Costs into ADOC

Section D.1 – Explanation of Fuel Cost Adjustments

This section describes the process by which Aircraft Direct Operating Costs (ADOC) is adjusted to incorporate an inflation rate for fuel cost, distinct from the general inflation rate applied to the other components of ADOC.  The specific formulas are detailed in Section D.2 below.  First performed in 2007, this adjustment was prompted by the large increases in fuel costs observed over a period of several years.  

APO provides guidance for jet fuel prices in the annually released FAA Aerospace Forecast, “FAA Aerospace Forecasts FY 2010-2030” (hereafter, “Aerospace Forecast”).  Non-fuel components of ADOC are discussed in the APO Report, “Economic Values for FAA Investment and Regulatory Decisions, a Guide – Oct. 2007” (hereafter, “APO Report”).

The baseline values for both the fuel and non-fuel components of block hour variable cost reflect data from 2002.  To obtain ADOC for subsequent years, we adjust the 2002 values to current year dollars using inflation factors.  The fuel inflation rate is derived from the changes in fuel prices since 2002, as shown in Table 18 of the Aerospace Forecast.  The non-fuel inflation rate is assumed to follow the GDP price deflators appearing on page 26 of this document.
 The effects of fuel inflation are reduced by an assumed fleet fuel efficiency factor of one percent per year.

In order to calculate variable ground and airborne hourly costs, an assumption is needed as to the ratio of fuel burned during ground hours relative to airborne hours.   Figure 15, “Altitude Distribution of Fuel Burn and Emissions for Year 2000” of the FAA SAGE
 report, shows fuel burn on the ground is approximately five percent of the global total.  Section D.2 incorporates this value in a derivation of the ratio of ground to airborne fuel flow rate, R​fuel (approximately 28%).  Additionally, for all categories of aircraft, fuel costs are assumed to comprise 33.7% of block hour costs.
  Total variable cost per block hour does vary by category.

For each category of aircraft, the total cost, in conjunction with the previous assumptions and the equations of section D.2 produces the following outputs for the base year 2002:

· airborne hour cost

· fuel cost per airborne hour

· non-fuel cost per airborne hour

· ground hour cost

· fuel cost per ground hour

· non-fuel cost per ground hour

Once these values are calculated for 2002, we apply general inflation factors to the non-fuel outputs and fuel-specific inflation factors to the fuel-based outputs for each subsequent year.  Additionally, the fuel efficiency factor of one percent per year is applied to the fuel-based component. 


Applying this methodology for the different categories of aircraft yields the summary Table D-1 below, previously provided in Section 7 above.
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Table D-1: Updated FY2010$ ADOC

Section D.2 – Formal Explanation of Equations Driving Fuel Cost Adjustments

We now walk through the steps for adjusting ADOC for changes in fuel price.  In the discussion which follows, the reader is assumed familiar with the notation, formulas and data sources of section 7.0.  This section uses data from the year 2002 associated with the category Air Carrier – Passenger (AC) as the basis for numeric examples.  However, the general approach is independent of the category of aircraft.  . 

The first step is to identify the portion of block hour cost, CB imputable to fuel:  call it FB.  The remainder is denoted OB:

CB = FB + OB       

(Equation 1).
For example, CB for AC is $2205
 per block hour; and given that (as stated previously, in Section D.1) fuel costs comprise 33.7% of block hour costs, FB becomes $2205*33.7 = $743.  By subtraction, OB equals $1,462 per block hour.  CB in the following year, 2003 is given by:

CB(2003) = OB(2002)(1 + i(2002)/100)  +  0.99·FB(2002)(1 + ifuel(2002)/100),      (Equation 2)

where i(2002) is the general yearly inflation provided by the APO Report, and ifuel(2002) is its analogue for fuel cost.  Note:  the factor of 0.99 in the fuel cost term reflects an assumption of a one percent annual improvement in fleet fuel efficiency.

OB and FB are updated for succeeding years through the application of historic and projected values of i and ifuel..  

As stated in the introduction, the economic factors in this document support cost-benefit analyses; these frequently involve monetization of putative avoided delay.  Because delay tends to be taken disproportionately on the ground, it is necessary to disaggregate OB, FB and CB into their respective ground and airborne components.

Beginning with CB -- the cost per block hour is a weighted average of the cost per airborne hour, CA and the cost per ground hour, CG:

CB = xCA + (1 − x)CG,       
(Equation 3)

where the weight, x equals the ratio of airborne hours, TA to block hours, TB:

x = TA/TB:       

(Equation 4)

Since TA and TB equal 12,067,094 and 14,246,819 hours respectively, x ≈ 0.84
.  As discussed in section 7.0, the baseline ratio of hourly ground cost to hourly airborne cost, R is given the value of 0.58:

CG/CA ≡ R = 0.58,     

 (Equation 5)

Substituting (Equation 5) into (Equation 1) implies:

CA = CB / [x + R(1 – x)],       
(Equation 6)

Hence CA equals $2,364/airborne hour; CG = 0.58*CA = $1371/ground hour.

Next, disaggregate FB using a similar approach.  The fuel cost per block hour is a weighted average of the fuel cost per airborne hour, FA and the fuel cost per ground hour, FG:

FB = xFA + (1 − x)FG,      
 (Equation 7)

Assume—for the moment—that the ratio of FG to FA, Rfuel is 0.28.     

FG/FA ≡ Rfuel = 0.28,      
 (Equation 8)

Substituting (Equation 8) into (Equation 7) yields:

FA = FB / [x + Rfuel(1 – x)],       (Equation  9) 

hence FA equals FB / 0.885 = $840 per airborne hour; FG equals 0.28·FA = $235 per ground hour.
Airborne hourly cost must equal the sum of airborne fuel and airborne other costs:

CA = FA + OA,       

(Equation 10)

implying OA = $2,364 – $840 = $1,524 per airborne hour.  Similarly, ground hourly cost must equal the sum of ground fuel, FG and other ground costs, OG:

CG = FG + OG,       

(Equation 11)

implying OG = $1,371 – $235 = $1,136 per ground hour in the baseline year, 2002.  

OG and FG are then updated for succeeding years by applying the appropriate rates for i and ifuel—therefore obtaining CG as the sum of OG and FG in these years.  The same can be done for OA and FA. 

Finally, we provide a rationale for the value of 0.28 for Rfuel in (Equation 8) above.  (Equation 7) implies f, the fraction of total fuel costs per block hour imputable to the airborne portion satisfies:

f = x · FA / FB,       

(Equation 12)

where x = 0.84 per (Equation 4) above.  Similarly, h, the fraction of total fuel costs per block hour imputable to the ground phase, is given by:

h =  (1 − x) · FG / FB,      
 (Equation 13)

Per an FAA report on global emissions from aviation
, h is approximately five percent:  h ≈ 0.05.      

Since h and f must sum to unity, f = (1 − h) = 0.95.  Substituting (Equation 13) into (Equation 12) yields:

Rfuel ≡ FG/FA  =  [x/(1 − x)] · [h / f] = [0.84/0.15] · [0.05(0.95] ≈ 0.28 

Appendix E:  Value of Life Memo

To access the full memo double click on the image below (you will need Adobe Reader to view)
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US.Department of Office ofthe Secretary 1200 New Ty A S
Transportation of Tusporation Vaiiogen DG 2050
February 5, 2008

MEMORANDUMTO: ~ SECRETARIAL OFFICERS
MODAL ADMINISTRATORS

Fuom I ;%43?@‘ AM:IHMFMW\M Poticy

s

D..J. Grisbin, General mmﬁ%

X64702 -

Re: ‘Treatment of the Economic Value of a Statstcal Life in
Departmental Analyses

In Jamuary 1993, the Department adopted a guidance memoranduu, “Treatment of Value of
Life and Injuries in Preparing Economic Evaluations,” which set forth recommended.
‘economic values o be used in Departmental regulatory and investmen analyses. The
same memorandum established the basis on which the values would be adiusted for
inflation. The iniial value was set at $2.5 millon and we have directed periodic
adjustments since then. The last adjusiment to $3.0 million was made on January 29,

2002. Departmentl officials need current esimates of the economic benefts of their
‘decisions, however, while recent scholarship and a comparison with the practices of other
‘Federal agencies have demonstrated that the previously recommended value s seriously
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� Economic Information for Investment Analysis, March 2010


�   The value for R is based on expert judgment following discussions with Richard Golaszewski of GRA, Inc., Marc Rose of SETA, and FAA/Operations Research Group staff members in early 2005.


�   Example:  4-4.2.xls contains Table 4-4.2, labeled “Detail Supporting Table 4-4”.  Table 4-4.2 shows airborne hours, not block hours.  Table 4-4, which appears in the main APO Report, shows block hours, not airborne hours.  Note that there is also a file called 4-4.2.1.xls, which shows the economic value categories (aircraft types) in Table 4-4.2 in greater detail.


� This is a regional jet with 69 seats (see table 3-4.1, Detail Supporting Table 3-4; from GRA, Inc.).


� Air carriers have > 60 seats; FALCON jet in 3-5.1 does not meet this requirement for cargo aircraft.


� URL for TAF: � HYPERLINK "http://www.apo.data.faa.gov/main/taf.asp" ��http://www.apo.data.faa.gov/main/taf.asp�.  Then "Query Data"; click radio button for "Summary Report"; "Run Report".


� Table 6, Column "System Load Factor", Year 2010, FAA Aerospace Forecast


� Table 25, Column "System Load Factor" for U.S. Regional Carriers, Year 2010, FAA Aerospace Forecast


� The 2010 Inflation table is referenced in Slide 17: “Inflation Rates” table, showing the compounded inflation factors from 1994 to 2025


� Non-fuel inflation may not track the implicit GDP price deflation due to changes in other factors.  For example, crew costs have declined in recent years following negotiations of new contracts.�


� Assumption based on an informal estimate from Boeing Corporation.


� System for Assessing Aviation’s Global Emissions (SAGE): link is � HYPERLINK "http://www.faa.gov/about/office_org/headquarters_offices/aep/models/sage/media/FAA-EE-2005-02__SAGE-Inventory_Report-Text.pdf" ��http://www.faa.gov/about/office_org/headquarters_offices/aep/models/sage/media/FAA-EE-2005-02__SAGE-Inventory_Report-Text.pdf�


� This is the AC – TAF weighted average.


� See Appendix A


�  Assumption based on informal Boeing recommendation reflecting their own internal estimates.


�  This is rounded from the AC-Pax weighted average. 


� System for assessing Aviation’s Global Emissions (SAGE), Version 1.5, Global Aviation Emissions Inventories for 2000 through 2004; Brian Y. Kim, Gregg Fleming, et al; Final Report – September 2005 (Revised January-2006 & March-2008); Performing Organization Report DOT-VNTSC-FAA-05-17; Sponsoring/Monitoring Agency Report FAA-EE-2005-02; p. 32, fig. 15, Altitude Distribution of Fuel Burn and Emissions for Year 2000; url is


� HYPERLINK "http://www.faa.gov/about/office_org/headquarters_offices/aep/models/sage/media/FAA-EE-2005-02__SAGE-Inventory_Report-Text.pdf" ��http://www.faa.gov/about/office_org/headquarters_offices/aep/models/sage/media/FAA-EE-2005-02__SAGE-Inventory_Report-Text.pdf�
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Table 4-4.1 Detail Supporting Table 4-4 Detail Supporting Table 4-4 Large (Form 41) Passenger Air Carrier Operating and Fixed Costs Per Block Hour
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Table 4-4.2.1 Detail Supporting Table 4-4.2 Large (Form 41) Passenger Air Carrier Operating and Fixed Costs Per Airborne Hour
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Table 4-6.1 Detail Supporting Table 4-6 Regional (Form 41) Passenger Air Carrier Operating and Fixed Costs Per Block Hour
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Table 4-6.2.1 Detail Supporting Table 4-6.2 Regional (Form 41) Passenger Air Carrier Operating and Fixed Costs Per Airborne Hour
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Table 4-5.1 Detail Supporting Table 4-5 Large (Form 41) Air Freight Carrier Operating and Fixed Costs Per Block Hour
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Table 4-5.2.1 Detail Supporting Table 4-5.2 Large (Form 41) Air Freight Carrier Operating and Fixed Costs Per Airborne Hour
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Table 4-7 Regional (Form 41) Air Freight Carrier Operating and Fixed Costs Per Block Hour
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Table 4-7.1 Detail Supporting Table 4-7 Regional (Form 41) Air Freight Carrier Operating and Fixed Costs Per Block Hour

5

Table 4-7.2.1 Detail Supporting Table 4-7.2 Regional (Form 41) Air Freight Carrier Operating and Fixed Costs Per Airborne Hour
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Table 4-8 Alaskan Form 298-C Operating and Fixed Costs Per Block Hour and 
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Table 4-8.4 Alaskan Form 298-C Operating and Fixed Coast Per Airborne Hour
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Table 4-9 Non Alaskan Form 298-C Operating and Fixed Costs Per Block Hour and 
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Table 4-9.4 Non Alaskan Form 298-C Operating and Fixed Coast Per Airborne Hour

Regional Jets < 70 seats and Turboprops with 20 or more seats (EMB-135, EMB-140, EMB-145, RJ-145, SF-340)
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Table 4-4.1 Detail Supporting Table 4-4 Large (Form 41) Passenger Air Carrier Operating and Fixed Costs Per Block Hour 
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Table 4-4.2 Detail Supporting Table 4-4 Large (Form 41) Passenger Air Carrier Operating and Fixed Costs Per Airborne Hour

The Variable cost and Fixed cost were divided by the appropriate inflation rates down to 2001

GA - Part 135
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Table 4-11 GA Operating and Fixed Costs By Operating Rule Part (weighted by Part Hours) - Variable cost and Fixed cost were divided by the appropriate inflation rates down to 2001
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Table 3-11 GA Hours Flown by Operating Rule and Aircraft Type 
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Airborne Hours based on 81% of Block Hours - average ratio from Non-Alaskan 298C
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Fixed Cost is simply Total Cost - Variable Cost
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Treatment of the Economic Value of a Statistical Life in
Departmental Analyses

In January 1993, the Department adopted a guidance memorandum, "Treatment of Value of
Life and Injuries in Preparing Economic Evaluations,” which set forth recommended
economic values to be used in Departmental regulatory and investment analyses. The
same memorandum established the basis on which the values would be adjusted for
inflation. The initial value was set at $2.5 million and we have directed periodic
adjustments since then. The last adjustment to $3.0 million was made on January 29,
2002. Departmental officials need current estimates of the economic benefits of their
decisions, however, while recent scholarship and a comparison with the practices of other
Federal agencies have demonstrated that the previously recommended value is seriously
out of date. That research is described in the attached guidance document.

Based on our improved understanding of the academic research literature, we have
determined that the best present estimate of the economic value of preventing a human
fatality is $5.8 million. This value should be used, effective immediately, for analyses
performed by DOT analysts. In addition, we will, for the first time, require supplementary
analyses at values for a statistical life higher and lower than $5.8 million. Specifically,
analysts will prepare estimates based on assumptions of $3.2 million and $8.4 million for
the value associated with each life saved. These additional estimates will assist decision-
makers in recognizing the necessary imprecision of any assumption of the value of a
statistical life, as well as the sensitivity of a cost-benefit calculation to changes in that
value. We are also adding a third crucial element to Department analyses, namely that





analysts will be expected to disaggregate the major elements of each regulatory or other
action. We understand that this will add complexity to the analyses, but it is necessary to
enable decision-makers to appreciate the arguments for including or excluding each item.

It is not necessary to change analyses already prepared, if doing so would be time
consuming and if the change would have no significant effect on the cost-benefit
comparison. However, any future document that will be published or released with
unmodified economic values should note that the Department is changing its analytical
premises.

Under the 1993 memorandum, the relative values of injuries of varying severity were set as
a percentage of the economic value of a life. We are still reviewing those percentages and
may modify them in the future. For now, however, the 1993 percentages remain
unchanged.

Questions concerning this guidance, should be addressed to Peter Belenky, (202) 366-5421
or peter.belenky@dot.gov in the Office of Transportation Policy.

Attachment

cc: Regulations officers and liaison officers
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Revised Departmental Guidance:

Treatment of the Value of Preventing Fatalities and Injuries in Preparing
Economic Analyses

This guidance raises to $5.8 million the value of a statistical life to be used by analysts in
the Department of Transportation when assessing the benefit of preventing fatalities.

Background

Executive Order 12866 requires agencies to examine the costs and benefits of both
proposed and final regulatory actions. DOT administrations promulgate rules to enhance
safety and protect the environment, for which the monetary value of preventing injuries
and loss of life must be estimated among the benefits. Administrations also undertake
investments and administrative actions that must be evaluated in terms of their safety
benefits.

The benefit of preventing a fatality is measured by the Value of a Statistical Life (VSL),
defined as the value of improvements in safety that result in a reduction by one in the
expected number of fatalities. Estimates of VVSL are derived from the concept of
individual willingness to pay (WTP) for small reductions in risk. Several alternative
techniques are available to estimate VSL, including both stated preference (based on
verbal responses) and revealed preference (based on observed employment or
consumption decisions). Economists surveying the research literature have been
compelled to synthesize individual studies from different locations and time periods that
have yielded divergent results. Recently, the secondary statistical technique of meta-
analysis has supplemented primary research, replacing expert judgment or simple
averages to derive most likely parameters from earlier studies that differ in methodology,
date, and location. Synthesis of primary studies by any method requires the use of
scaling parameters to allow for differences in original incomes and price levels.

Research into these values has been pursued for a generation, and estimating techniques,
model specifications, and sources of data have continued to evolve. Nevertheless the
uncertainty of estimates has not been substantially reduced. Although it is important for
agencies to adopt consistent policies, officials should recognize the essentially subjective
quality of VSL and of the decisions for which it is employed. The standard we are
adopting may be seen as a central tendency, but there can be no assurance that the
assumption of higher or lower values would not improve the net benefits of decisions.
Therefore, examination of a range of alternative values must be regarded as an essential
component of the analytical process.

The Office of Management and Budget in Circular A-4, issued on September 17, 2003,
endorses values between $1 million and $10 million, drawing on two journal articles and
the analysis of EPA’s Science Advisory Board. Other studies that have been published in
peer-reviewed journals tend to fall within this range, but the probability of higher or
lower values is not negligible. Since its 2002 annual Report to Congress on the Costs and





Benefits of Federal Regulations, OMB has used a standard of $5 million as the benefit of
a fatality averted, when agencies have not supplied a different measure. FDA and CPSC
have long used this value. OMB has advised us, however, that the practices of other
Federal agencies are consistent with higher values. According to OMB, the Food and
Drug Administration “tends to use $5 million or $6.5 million, usually both,” when
conducting a sensitivity or uncertainty analysis. EPA has used values as high as $7
million in some analyses, and OMB states that the Department of Labor, including
OSHA and the Mine Safety Health Administration, “follows the lead of EPA. Two of
their recent analyses used $6.8 million.” More recently, in its “Regulatory Impact
Analysis for the Final Clean Air Visibility Rule” of June 2005, EPA employed a standard
of $5.5 million in 1999 dollars, the mid-point of the range recognized by OMB.? The
Department of Agriculture has recently used a range of $5 - $6.5 million in rulemaking,
and OMB expects it to use this range in future analyses.

On January 8, 1993, we published a VVSL of $2.5 million as guidance to the operating
administrations for estimating the benefits of regulations and investments in safety.® This
estimate has been adjusted for inflation by the implicit price deflator for GDP, most
recently on January 29, 2002, yielding the current recommended value of $3.0 million in
2001 dollars. Its principal empirical basis, a survey by Ted R. Miller, which yielded a
likely VSL of $2.2 million in 1988 dollars, has not been revised.* Additional information
was obtained from a study by W. Kip Viscusi, who found most estimates to be clustered
in the range of $3 million to $7 million.> The body of research surveyed was essentially
identical to that reviewed by Miller. While Miller excluded 18 studies he considered
methodologically invalid (out of 65) and attempted to correct for biases in an additional
15, Viscusi made no such adjustments and did not recommend a single value.

A major meta-analytical study was published by Viscusi with Joseph E. Aldy in 2003
estimating a median value of about $7 million 2000 dollars.® Mrozek and Taylor
obtained lower VSL estimates of $1.5 to $2.5 million in 1998 dollars.” The range of $1
to $10 million cited by OMB was derived by EPA from these studies.® In 2000, Miller

! See http://www.whitehouse.gov/omb/inforeg/regpol-reports_congress.html .
2 See http://www.epa.gov/oar/visibility/pdfs/bart_ria_2005 6 15.pdf

% See http://ostpxweb.dot.gov/policy/Data/VSL93guid.pdf .

* Miller, T. R. (1990): "The Plausible Range for the Value of Life — Red Herrings among the Mackerel."
Journal of Forensic Economics, 3, 17-40.

> Viscusi, W. Kip (1993): "The Value of Risks to Life and Health."
Journal of Economic Literature, 31, 1912-46.

® Viscusi, W. Kip, and Joseph E. Aldy (2003): “The Value of a Statistical Life: A Critical Review of
Market Estimates Throughout the World.” Journal of Risk and Uncertainty, 27.1, 5 — 76.
Draft at: http://yosemite.epa.gov/ee/epa/eermfile.nsf/vwAN/EE-0483-09.pdf/$File/EE-0483-09.pdf.

7 Mrozek, Janusz R. and Laura O. Taylor (2002): "What Determines the Value of Life? A Meta-Analysis."
Journal of Policy Analysis and Management, 21.2 253-270.
Draft at: http://www2.gsu.edu/~ecolot/docs/meta.pdf.

8 “The distribution of VSL is characterized by a confidence interval from $1 to $10 million, based on two
meta-analyses of the wage-risk VVSL literature. The $1 million lower confidence limit represents the lower
end of the interquartile range from the Mrozek and Taylor (2002) meta-analysis. The $10 million upper
confidence limit represents the upper end of the interquartile range from the Viscusi and Aldy (2003)

2



http://www.whitehouse.gov/omb/inforeg/regpol-reports_congress.html

http://ostpxweb.dot.gov/policy/Data/VSL93guid.pdf



published a meta-analysis drawing on 68 studies he considered sound, including the
original 47.° Miller's best estimate for VSL in the United States is $3.67 million in 1995
dollars. In 2004, Viscusi published a primary research study, based on wage premiums
for increased job risks. This work, which used data from the BLS Census of Fatal
Occupational Injuries, generated a VVSL estimate for the full sample of $5.0 million in
2000 dollars.®® A 2003 meta-analysis by Kochi et al. produced a mean estimate of $5.4
million in 2000 dollars.™* (Studies by Bowland and Beghin'? and Liu, Hammitt, and
Liu™® focused primarily on other countries.)

Revision of DOT VSL Standard

DOT’s previous method of updating VSL has imparted a downward bias over time for two
reasons. First, the implicit GDP price deflator, an index of costs throughout the economy,
has been used to adjust for inflation, while the Consumer Price Index more appropriately
reflects individuals’ standard for comparing values corresponding to WTP.** Second,
there has been no adjustment for growth in real incomes, but research indicates that as
people grow richer they are willing to pay more for safety. Estimates of income elasticity
are based on studies conducted in several countries at different times, so that the incomes
reflected in meta-analyses have multiple sources. The impact of differences between
countries in per-capita income levels may not be identical to that of income growth over
time in a single country. Although Miller (2000) focuses his meta-analysis on
international comparisons (estimating a range of income elasticity from 0.92 to 1.00), he
notes that three within-country studies yielded respective income elasticities of: near unity,
0.37 to 0.46, and 0.3 to 0.6. He suggests that the income elasticity of VSL between
countries may be larger than within countries because the same cultural norms affect both
rich and poor in a given community. Viscusi and Aldy obtain point estimates between 0.5

meta-analysis.” Benefits of the Proposed Inter-State Air Quality Rule, EPA 452-03-001, January 2004,
cited in “Value of Statistical Life Analysis and Environmental Policy: A White Paper” (April 21, 2004)
http://yosemite.epa.gov/ee/epa/eermfile.nsfivwAN/EE-0483-01.pdf/$File/EE-0483-01.pdf.

° Miller, T. R. (2000): "Variations between Countries in Values of Statistical Life."
Journal of Transport Economics and Policy, 34, 169-188.

% vViscusi, W. Kip (2004): “The Value of Life: Estimates with Risks by Occupation and Industry.”
Economic Inquiry, 42.1, 29-48. http://www.law.harvard.edu/faculty/viscusi/pubs/245_2004_EI-42-1.pdf.

1 Kochi, Ikuho, Bryan Hubbell, and Randall Kramer (2003): “An Empirical Bayes Approach to Combining
and Comparing Estimates of the Value of a Statistical Life for Environmental Policy Analysis.”
Environmental and Resource Economics, 34.3, July 2006. Draft at:
http://www.epa.gov/air/sect812/appendixh51203.pdf.

12 Bowland, B. J. and J. C. Beghin (2001): “Robust Estimates of Value of a Statistical Life
for Developing Economies: An Application to Pollution and Mortality in Santiago.” Journal of Policy
Modeling, 23, 385-396.

B Liu, J., J.K. Hammitt, and J. Liu (1997): “Estimated Hedonic Wage Function and Value of Life in a
Developing Country.” Economic Letters, 57: 353-358.

Y Thus, for example, in Circular A-4, OMB instructs analysts to use the GDP deflator to express monetized
social benefits and costs in dollars of the same year. In deriving the social rate of time preference from the

behavior of the average individual saver, however, it compares the rate of return on treasury notes with the

annual growth in the CPI.





and 0.6 in a more comprehensive review of models and data sources. We will adopt the
mean income elasticity of 0.55 from Viscusi and Aldy as both supported by research and
consistent with the rationale Miller suggests.

We measure per-capita real income growth by the Wages and Salaries component of the
Employment Cost Index, in constant dollars™ deflated by the CPI-U, and derive its effect
on VSL by the stated elasticity. The dollar values so estimated correspond to the price
levels of the data used in the major studies cited. These VSLs are adjusted to 2007 prices
by the CPI-U:

Mrozek and Taylor (2001)  $2.6 million

Miller (2000) $5.2 million
Viscusi (2004) $6.1 million
Kochi et al. (2003) $6.6 million

Viscusi and Aldy (2003) $8.5 million

The mean of these five values is $5.8 million, which we believe would appropriately
reflect the conclusions of recent studies as well as the practice of other agencies. This
figure should now be used in all Departmental analyses as the central value for estimating
the monetary benefit of a unit reduction in the number of expected fatalities. Analyses
should also recognize uncertainty by considering the impact of assuming alternative
values, as discussed below. We intend to publish annual revisions to this guidance, based
on recorded changes in wages and prices. These adjusted values will be rounded to the
nearest $0.1 million.

Value of Preventing Injuries

Nonfatal injuries are far more common than fatalities, and safety measures affect the
probability of these outcomes as well. In principle, the resulting losses in quality of life,
including both pain and suffering and reduced income, should be estimated by potential
victims” WTP for personal safety. Because detailed WTP estimates covering the entire
range of potential disabilities are unobtainable, a standardized method is used to
interpolate values of expected outcomes, scaled in proportion to VSL.

Relative value coefficients for preventing injuries of varying severity and duration are
based on the Abbreviated Injury Scale (AlS), which categorizes injuries into levels
ranging from AIS 1—minor to AlS 5—critical®®. Research to determine these values is
described in reports, by Miller, Brinkman, and Luchter'” and by Rice, MacKenzie &

1> See http://www.bls.gov/web/ecconst.pdf . A new basis for the Employment Cost Index was introduced
in 2001, and the old index was discontinued in 2005. This guidance uses the former SIC-based index for
1988-2005 and projects the 2006 index by the 2006/2005 growth in the new NAICS-based index.

18 Factors derived for the AIS are typically applied at the injured person level based on the maximum AIS
level injury sustained in an accident. The factors recommended here represent the average value for the
universe of injuries that fall within each injury category under AlS.

Y Miller, Ted R., C. Philip Brinkman, and Stephen Luchter (1988): “Crash Costs and Safety Investment,”
Proceedings of the 32nd Annual Conference, Association for the Advancement of Automotive Medicine,
Des Plaines, IL.




http://www.bls.gov/web/ecconst.pdf



Associates.*® The technique relies on a panel of experienced physicians to relate injuries
in each AIS level to the loss of quality and quantity of life involved, a scaling termed
Quality-Adjusted Life-Years, or QALYs. In Circular A-4, OMB discusses the possible
use of integrated measures such as QALY's to aggregate disabilities for cost-effectiveness
analysis. Besides the psychic disutility represented by lost QALYSs, lost market earnings
and household productivity have been estimated and assigned to AIS categories.

The Department’s 1993 guidance memorandum, following Miller, Brinkman, and
Luchter, recommended the following schedule of coefficients for each category of
injuries. NHTSA has conducted research to revise these estimates. We will review new
values when they become available and publish them for use throughout the Department.
In the interim, these values may be used. They are to be multiplied by the current value
of preventing a fatality to obtain the values of preventing injuries of the relevant types.

Relative Disutility Factors by Injury Severity level (MAIS)*

MAIS Level | Severity Fraction of
VSL

MAIS 1 Minor 0.0020
MAIS 2 Moderate | 0.0155
MAIS 3 Serious 0.0575
MAIS 4 Severe 0.1875
MAIS 5 Critical 0.7625
MAIS 6 Fatal 1.0000

These factors have two direct applications in analyses. The first is as a basis for
establishing the value of nonfatal injury prevention in benefit/cost analysis. The total value
of preventing injuries and fatalities can be combined with the value of other economic
benefits not measured by VSLs and compared to costs to determine either a benefit/cost
ratio or an estimate of net benefits or costs, the method recommended by OMB.

OMB circular A-4 also requires that evaluations of major regulations include cost-
effectiveness analysis, in which the cost of a government action is compared with a non-
monetary measure of benefit. The values in the above table may be used to translate
nonfatal injuries into fatality equivalents which, when added to fatalities, can be divided
into costs to determine the cost per equivalent fatality. This ratio may also be seen as a

18 Rice, Dorothy P., and Ellen J. MacKenzie & Associates (1989): Cost of Injury in the United States: A
Report to Congress. San Francisco: Institute for Health and Aging, University of California, and Injury
Prevention Center, the Johns Hopkins University.

¥ MAIS (Maximum Abbreviated Injury Scale) refers to the highest level injury received by an accident
victim.





“break-even” VSL, the value that would have to be assumed if benefits of a proposed
action were to equal its costs. It would illustrate whether the costs of the action can be
justified by a VSL that is well within the accepted range or, instead, would require a VSL
that approaches the upper limit of plausibility. Because the values assigned to prevention
of injuries and fatalities are derived in part by different methodologies, it may be useful to
understand their relative importance in drawing conclusions. Consequently, we
recommend that in analyses where both types of benefit are present, the estimated values
of injuries and fatalities prevented be stated separately, as well as in the aggregate.

Implementation of this Guidance

As directed in Circular A-4, future benefits, including the benefits of preventing fatalities
and injuries, are to be discounted to present values using alternative discount rates of 3
percent and 7 percent. These discounted values are to be compared with the costs of
Departmental actions, discounted at the same rates. All costs and benefits should be
expressed in dollars of a common base year.

The potential damage associated with accidents includes both the personal disutility of
death or injury and a variety of purely economic losses (to both the victims and others),
including property damage, traffic delay, lost productivity, and the costs of police,
investigation, medical, legal, and insurance services. In general, the benefit of preventing
economic losses to society, apart from victims and their families, should also be accounted
for in analyses.

The literature is relatively unambiguous that VSL includes lost after-tax earnings,? as do
values derived for QALYs.? Although VSL and related injury values based on QALY
already incorporate productivity losses, for presentation purposes, it is permissible to
decompose these values into a component related to pain, suffering and lost quality of life
and a separate productivity component. Avoiding these losses, whether aggregated or
decomposed, should be treated as the entire benefit to potential victims of accidents and
their families. In contrast, reductions in property damage, medical expenses,? traffic
delay, and other costs associated with fatal accidents should be treated as added social
benefits not included in the potential victims’ benefits measured by VSL.

While we use a single VSL for all fatalities, our QALY methodology for aggregating the
benefits of preventing injuries reflects the relative valuation of all injury types that occur
within each specific MAIS category. In some cases, prevention of transportation accidents
will benefit travelers with narrowly defined injury types that are a subset of the overall
MAIS category to which they belong. If special studies or analyses become available

20 After-tax earnings represent roughly 85 percent of total earnings.

2l Gold, M. R., J. E. Siegel, L. B. Russell, M. C. Weinstein (1996): Cost-effectiveness in Health and
Medicine. Oxford University Press, New York.

22 Technically a small portion of medical expense — that paid for by the individual — is also included in VSL
estimates. NHTSA estimates that about 15% of these costs are paid by individuals, leaving the far greater
portion, 85%, paid through societal mechanisms such as insurance, tax supported welfare programs, and
charity.





which indicate that these specific types of injuries have consequences that differ markedly
from the average injury in that category, analysts may rely on these studies to determine an
injury-specific factor and substitute this for the average MAIS factor in the table.

Recognizing Uncertainty

It must be emphasized that the value we adopt here does not establish a threshold dividing
justifiable from unjustifiable actions. Any estimate of the cost of preventing a fatality that
lies within the plausible range of VSL can only suggest greater or lesser degrees of
confidence in regulatory or investment decisions. Such decisions must be taken by duly
empowered officials informed of the limitations of the knowledge available to them.

To assist decision-makers in understanding the sensitivity of their conclusions to
uncertainty and changes in underlying assumptions, analysts should present
supplementary calculations using alternative VSLs both higher and lower than $5.8
million. Although VSLs within the range of $1 million to $10 million (or even more
extreme values) can not be ruled out, it would be preferable to show values that are more
likely to be accepted as realistic. Therefore, we are instructing analysts to provide
supplementary benefit calculations based on VVSLs of $3.2 and $8.4 million.

OMB has announced that for major rules involving annual economic effects of $1 billion
or more, a formal quantitative analysis of the relevant uncertainties should be provided.
This can be accomplished by a Monte Carlo simulation model that estimates the
probabilities of randomly selected hypothetical outcomes, using empirically or
judgmentally estimated probability distributions for uncertain parameters. Even for
actions involving smaller impacts, it may be useful to estimate the probability that a given
decision will be justified by its net benefits. Whether Monte Carlo techniques or discrete
high and low values are employed, it is essential to consider the range of uncertainty in all
determinants of costs and benefits, not just in VSL.

Information on the probability distribution of VSL is very limited, but all sources
acknowledge that estimates are widely scattered. The range of $1 million to $10 million
discussed in footnote 8 comprises only the half of observations closest to the median in
two separate studies. Kochi et al. estimate a standard deviation of VSL of $2.4 million,
but this range should expand with the passage of time and the growing values of the
determinants of VSL. We are now recommending that analysts use a standard deviation
of $2.6 million in mathematical uncertainty analysis, together with the mean VSL of

$5.8 million. Since the bell-shaped normal distribution includes both positive and
unrealistically negative values, we also recommend the use of distributions restricted to a
positive range, such as the Weibull or lognormal distribution.

Policy Statements

The argument is sometimes advanced that reliance on WTP estimates to guide regulatory
policy may produce inequitable outcomes by justifying more effective and costly protection
for the wealthy. This possibility, which may be condemned by some on moral grounds,
may also tempt others to introduce scientific evidence of greater or lesser validity to
support a higher level of safety in special cases. We must emphasize that, in accepting





WTP as a theoretical basis for VSL, the Department is not approving different treatment of
groups affected by its safety policies. The same standard is to be applied to all individuals
at risk, regardless of age, location, income, or mode of travel. In many cases, prevention of
transportation accidents will benefit travelers in randomly distributed groups, but some
Departmental actions may be designed specifically to protect infants, disabled passengers,
or the elderly. In these cases, no adjustment is to be made to the values used to estimate
benefits, but analysts should call the attention of decision-makers to the special character of
the beneficiaries.

More generally, science can do no more in this area than inform policy judgments; it can
not dictate the correct conclusions. Analysts must be prepared to assist decision-makers in
understanding the risks associated with both action and inaction and in assigning
probabilities to these risks if possible. Where arguments can be made that an action should
be taken, even if it can be justified only by the high benefits associated with a VSL in the
upper part of the range, or conversely, that an action should be rejected, even if apparently
justified by a low VSL, these arguments are not properly within the realm of economics.
Nevertheless, analysts must also be prepared to assist decision-makers in stating reasons for
their decisions that are consistent with the principles developed here.

Finally, responsible analysis requires that regulations and other actions be disaggregated
into their major elements so that the net benefits of including each in the final decision can
be weighed. Circular A-4 explicitly mandates evaluation of regulations with and without
separable provisions. DOT analysts are therefore instructed to present the costs and
benefits of rules in each practically feasible configuration, so that decision-makers will be
aware of the options available to them and of the potential consequences.
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