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EXECUTIVE SUMMARY 

 

The Pipeline and Hazardous Materials Safety Administration (“PHMSA”) has utterly 

failed to meet any reasonable test of benefit-cost justification for its proposed rule.  In 

reality, the benefit-cost ratio is less than one cent of benefits per dollar of cost.  The most 

significant deficiencies in PHMSA’s cost-benefit analysis are highlighted below. 

 

Summary 

• PHMSA has not conducted a thorough and competent empirical analysis of either 

purported rule-related air safety benefits or the significant cost and time impacts 

on the commerce of cellular phones, notebooks, and other affected products. 

• PHMSA’s estimate that the first year cost of implementing the proposed rule 

would be $9.39 million is wrong.  CAC/Transystems estimates the first year cost 

at $1.127 billion. 

• PHMSA’s estimate that the 10-year cost of implementing the proposal rule would 

be $70.6 million is wrong.  CAC/TranSystems estimates 10-year direct costs to 

shippers of $8.5 billion.  

• PHMSA’s estimate that the 10-year benefits of the proposal rule would be $228.2 

million is also wrong.1  CAC/TranSystems estimates benefits of $1.4 million. 

• When PHMSA’s errors are corrected, the benefits of the proposed rule are less 

than 0.1% of costs.  

Benefits 

• PHMSA’s benefits estimates are based upon irrelevant and erroneously applied 

data that bear no relation to the real-world experience. 

• PHMSA has provided no historical evidence of any aircraft accidents or damage, 

or any personal injuries or deaths, due to the transportation by air of lithium ion 

batteries or products that contain them. 

                                                            
1 This is PHMSA’s estimate for saved damages plus the savings of one catastrophic airplane crash (see computation 
described in Table 5-1). 
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• Without any basis in historical fact or experience, PHMSA’s benefits assume the 

savings of a catastrophic aircraft loss during the next 10 years.  This method is in 

direct contradiction of standard FAA methodology for aviation safety benefits 

analysis. 

Costs 

• The proposed rule will significantly affect all aspects of the highly sophisticated 

logistics systems for electronic products, leading to higher costs and slower 

delivery for U.S. consumers.  PHMSA failed to research or understand the broad 

upheaval in global supply chains and distribution methods that would be caused 

by the rule. 

• PHMSA’s costs are incomplete, based on simple assumptions and, in some cases, 

calculated erroneously.  Its simplified analysis ignores distinctions between vastly 

different products and manufacturers’ supply chains and greatly underestimates 

costs by shifting products into large consolidated shipments that would not occur. 

• PHMSA wrongly assumes that there will be no growth in affected trade flows and 

associated cost impacts over the next ten years, despite acknowledging that sales 

of lithium ion cells and batteries increased 13% per year from 1998 to 2008.  

Thus, PHMSA’s estimated costs are artificially low. 

• If two simple corrections are made to PHMSA’s analysis, the 10-year costs nearly 

triple from $70.6 million to $191.8 million. 

• PHMSA underestimated the volume of products that would be directly affected 

by 92% (16.7 million units vs. 204 million units) and ignored the cumulative 

effect on shipments using multi-flight itineraries. 

• PHMSA did not consider the effect on foreign-to-foreign trade flows, either 

directly or via the U.S.  But U.S. airlines such as FedEx and UPS are highly 

dependent on these markets. 

• PHMSA ignored all rule-related costs for higher cost hazmat handling by airlines 

and other logistics service providers, and for increased inventory costs due to 

transport delays. 
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• Use of publicly available foreign trade statistics and industry-specific distribution 

patterns increases PHMSA’s estimated annual costs from $9.4 million to over 

$1.1 billion. 

• PHMSA failed to consider that U.S. distribution centers may very well be 

relocated to Mexico and/or Canada if the rule is implemented as proposed, with a 

loss of U.S. jobs, payroll and revenues. 

 

The tables below summarize the glaring deficiencies in PHMSA’s cost-benefit analysis.  
Comparison of Annual Cost Impacts (in Millions) 

    Corrected  CAC/ 

Cost Element  PHMSA  PHMSA  TranSystems 

Packaging  $8.67  $22.92  $182.43 

Training  $0.67  $2.55  $4.74 

Transport and Related Services  $0.05  $0.05  $338.58 

Logistics  $0.00  $0.00  $377.80 

U.S. Trade Sub-total  $9.39  $25.52  $903.55 

International Trade Impacts on U.S. Companies  $0.00  $0.00  $223.53 

Total U.S. Impacts  $9.39  $25.52  $1,127.08 
 

Comparison of Net Present Value of Ten-Year Benefit-Cost Estimates (in Millions) /1 

  

PHMSA  
PHMSA 

Corrected  
CAC/ 

TranSystems 
A.  BENEFITS       

- Without Catastrophic Aircraft Loss  $75,150  $7  $7 

- With Catastrophic Aircraft Loss  $228,207 /2 $1,407  $1,407 

       
B.  COSTS  $70,560  $191,800  $8,470,240 

       
C.  BENEFIT-COST RATIOS       

- Without Catastrophic Aircraft Loss  1.07 to 1.00  < 0.001 to 1.00  < 0.001 to 1.00 

- With Catastrophic Aircraft Loss  3.23 to 1.00  0.01 to 1.00  < 0.001 to 1.00 
       
1/  Based on a 7% discount rate       

2/  Weighted average of cargo aircraft and passenger aircraft in a ratio of 16:1 (see Section 5.0, Table 5-1). 
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1.0 Introduction 

 

On January 11, 2010 the Pipeline and Hazardous Materials Safety Administration 

(“PHMSA”) issued a Notice of Proposed Rulemaking (“NPRM” or “proposed rule” or “rule”) 

affecting the methods and practices of transporting certain batteries, battery packs, and products 

containing lithium ion or lithium metal cells.  Because of the profound and widespread economic 

damage this rule would inflict upon the affected products, U.S. air carriers, the U.S. workforce, 

the U.S. economy, and U.S. foreign trade, PRBA - The Rechargeable Battery Association 

(“PRBA”) retained the economic consulting team of Campbell Aviation Consultants, LLC 

(“CAC”) and TranSystems, Inc. (“TranSystems”) to evaluate the economic consequences of the 

proposed rule, and to analyze and assess the prospective costs and benefits that would result from 

implementation of the rule. 

 

The CAC/TranSystems team1 has reviewed relevant documents and several U.S. 

government and commercial databases, and with the assistance of PRBA it conducted a survey 

of seven Association members on the rule’s impact on their businesses2.  The survey included 

telephone conferences with each respondent to explain all aspects of the survey instrument, the 

data and qualitative information sought, and to answer questions from respondents.  The survey 

was designed, executed, and compiled by CAC/TranSystems.   

 

The survey findings and results form an integral part of the CAC/TranSystems cost-

benefit analysis.  Because the PHMSA cost-benefit analysis is so incomplete, so devoid of 

empirical research and defensible inputs, and so laden with unjustified and unsupported 

assumptions, CAC/TranSystems had to conduct its own cost-benefit study.  It could not rely 

upon any of the analysis provided in the PHMSA study. 

 

Section 2.0 of this report contains a brief summary of our findings and highlights of the 

major conclusions.  Section 3.0 provides the detailed cost analysis, including supporting 

statistical exhibits.  Section 4.0 presents our benefits analysis and observations regarding the 
                                                            
1 Statements of qualification of the senior study participants are contained in Appendix A. 
2 The sample of large corporate respondents included manufacturers and shippers of laptops, cell phones, power 
tools, radio/video equipment, and lithium ion batteries. 
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significant deficiencies in the benefits assumptions and analysis contained in the PHMSA study.  

In section 5.0, we combine the costs and benefits to show that the proposed rule cannot be 

justified by any reasonable assessment of the rule’s economic impacts. 

 

In short, the benefit-cost ratio shows that the proposed rule would produce less than one 

cent of benefits per dollar of cost.  Due to the rule’s short comment period, the 

CAC/TranSystems team did not have time to estimate the rule’s negative impacts on the U.S. 

macro economy.  If it had, those impacts would be included as “disbenefits,” and the rule’s true 

benefit-cost ratio would actually be negative.   
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2.0 Summary of Results 

 

2.1 General Findings 

 

As explained above, CAC and TranSystems were asked by PRBA to review the 

PHMSA’s proposed rule regarding the transportation of lithium batteries in terms of the 

reasonableness of the methodology and results as described in the Hazardous Materials; 

Transportation of Lithium Batteries:  Cost-Benefit Analysis/Regulatory Flexibility Analysis 

(December 2009), also referred as the “BCA”.  This analysis focuses on the benefits and costs 

estimated for the proposed rule in BCA, which the PHMSA used to support a determination of a 

positive benefit-cost relationship, and provides alternative estimates based on more detailed 

analysis and judgments that are based on real-world experience. 

 

This report by CAC/TranSystems analyzes separately the PHMSA’s benefit and cost 

estimates with regard to both the results produced and the methodologies and data used.  In 

general, the PHMSA cost estimates are based on a highly simplified representation of complex 

trade and transportation markets involving products that use lithium ion cells and batteries.  The 

very minor costs estimated by PHMSA totally ignore substantial disruptions to the supply chains 

of those products.  Increased costs for packaging, transportation and other logistics services, in 

combination with delay-based inventory cost increases, will translate into higher product costs 

and lost sales. 

 

Similarly, the benefit calculations are not based on a detailed analysis of actual losses 

incurred under the current rule, but rather are speculative projections of future losses based on a 

safety history that is totally unrelated to the proposed rule and on a blanket assumption that those 

losses will be completely avoided by the rule.  Furthermore, the PHMSA also speculates on what 

the potential benefits might be if a catastrophic aircraft loss were to be averted without providing 

any evidentiary support for the notion that the rule would have anything to do with preventing 

the loss.  In both cases, the benefits are not directly correlated with the rule and the PHMSA 

provides no causal basis for assuming the rule would have any benefits whatsoever. 
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With some very reasonable corrections to the PHMSA’s inputs and methodology, the 

ultimate benefit-cost relationship changes dramatically.  A summary of the CAC/TranSystems 

findings and conclusions is as follows: 

• The PHMSA has not conducted a thorough and competent empirical analysis of 

either purported rule-related air safety benefits or the significant cost and time 

impacts on the commerce of cellular phones, notebooks, and other affected 

products. 

• PHMSA’s estimate that the cost of implementing the proposed rule would be 

$70.6 million is wrong.  CAC/TranSystems estimates 10-year direct costs to 

shippers of $8.5 billion (both figures discounted to net present value terms at 7% 

per year). 

• PHMSA’s estimate that the benefits of the proposed rule would be $228.2 million 

over the next ten years is also wrong1.  CAC/TranSystems estimates benefits of 

$1.4 million (net present value) in the next ten years. 

• When PHMSA’s errors are corrected, the benefits of the proposed rule are less 

than 0.1% of costs.  

 

2.2 Summary of Benefits 

 

The following general comments apply to the PHMSA’s analysis of benefits that are 

forecast for the proposed rule: 

• PHMSA’s benefits estimates are based upon irrelevant and erroneously applied 

data that bear no relation to the real-world. 

• The PHMSA has provided no historical evidence of any aircraft accidents or 

damage, or any personal injuries or deaths, due to the transportation by air of 

lithium ion batteries or products that contain them. 

• Without any basis in historical fact or experience, PHMSA’s benefits analysis 

assumes the savings of avoiding a catastrophic aircraft loss during the next 10 

                                                            
1 This is PHMSA’s estimate for saved damages plus the savings of one catastrophic airplane crash (see computation 
described in Table 5-1). 
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years.  This method is in direct contradiction of standard FAA methodology for 

aviation safety benefits analysis. 

 

The PHMSA’s benefit calculations are not based on standard methodologies for 

comparing the level of aircraft damages and personal injuries or loss of life under two distinct 

scenarios – with and without the proposed rule.  The standard FAA methodology is based on:  

(1) a detailed analysis of past damages associated with a clearly defined set of status quo 

conditions; (2) projecting those damages into a future time period based on reliable forecasts of 

activity growth, reasonable modifications to operating patterns, and consideration of mitigating 

factors that already exist (or would exist) and would lessen expected damages; and (3) a well-

supported analysis of the marginal change in expected damages under the proposed rule.   

 

The PHMSA provides none of these required elements in its analysis.  Future damages 

associated with the proposed rule on lithium ion battery transportation are based on:  (1) past 

incidents that may or may not be related to lithium ion batteries and may or may not be affected 

by the rule; and (2) a combination of broad assumptions that ultimately ignore the lack of 

measurable damages that can in any way be linked to lithium ion battery transportation with or 

without the rule. 

 

The PHMSA benefit calculations are presented under two scenarios.  The first is that 

there will be some future continuation of battery-related “incidents”.  But rather than projecting 

limited damages similar to those that actually happened in the past (see Exhibit 4-6), the PHMSA 

estimates that future incidents would result in large damages based on a whole range of prior, 

unrelated fires, including the catastrophic ValuJet accident in 1996.  That accident was caused by 

oxygen canisters – not batteries – and its inclusion in PHMSA’s analysis greatly skews the 

expected damage levels.  As a further point of error, the PHMSA then assumes that these future 

damages would be completely eliminated by the rule, despite the fact that many of the incidents 

utilized by the PHMSA to project damages are not covered by the rule (e.g., fires related to 

passenger cabin items).  It is clear to CAC/TranSystems that the benefit estimates were inflated 

by the PHMSA to just barely exceed the very understated and incomplete costs that were 

separately calculated. 
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The second PHMSA scenario is based entirely on speculation that there could be a fire 

caused by lithium ion batteries which could cause a catastrophic accident, and that the rule would 

definitely prevent the fire from happening.  There is no technical analysis of historical patterns 

that suggests any probability this type of accident will result in the absence of the proposed rule, 

nor is there supporting evidence of how, or if, this proposed rule would change those damages 

(or the underlying probability of it happening). 

 

CAC/TranSystems reviewed the benefits methodology and made some reasonable and 

conservative adjustments resulting in the following: 

 

• To estimate future benefits, CAC/TranSystems conservatively assumed 1.54 

lithium ion fire incidents would occur in the next 10 years (or 0.154 incidents per 

year) based on the actual historical rate of incidents.  Since fires involving lithium 

batteries in recent history (based on the PHMSA’s own source data) averaged 

$6,200 in damages, the next 10 years of relevant lithium ion incidents would cost 

approximately $10,000, or an average cost of $1,000 per year (Exhibit 4-2).  This 

is 99.9% less than the $10.0 million annual benefit claimed by PHMSA 

(Exhibit 4-3). 

• Using corrected data, realistic estimates, and probabilities of occurrences, 

CAC/TranSystems’ single point estimate of the loss from the entirely speculative 

catastrophic aircraft accident is $1.4 million, not $135.0 to $868.8 million as 

projected by the PHMSA.  This is the maximum benefit that could be ascribed to 

the proposed new rule, and this assumes that the probability of accident 

prevention due to the rule is 100%.  This latter assumption is, itself, not plausible.   

 

2.3 Summary of Cost Impacts 

 

The following observations and conclusions apply to the PHMSA cost estimates: 

 

• The proposed rule will significantly affect all aspects of the highly sophisticated 

logistics systems for electronic products, leading to higher costs and slower 
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delivery for U.S. consumers.  PHMSA failed to research or understand the broad 

upheaval in global supply chains and distribution methods that would be caused 

by the rule. 

• PHMSA’s costs are incomplete, based on simple assumptions and, in some cases, 

calculated erroneously.  Its simplified analysis ignores distinctions between vastly 

different products and manufacturers’ supply chains and greatly underestimates 

costs by shifting products into large consolidated shipments that would not occur. 

• PHMSA wrongly assumes that there will be no growth in affected trade flows and 

associated cost impacts over the next ten years, despite acknowledging that sales 

of lithium ion cells and batteries increased 13% per year from 1998 to 2008.  

Thus, PHMSA’s estimated costs are artificially low. 

• If two simple corrections are made to PHMSA’s analysis (and using the same 

methodology), the 10-year costs nearly triple from $70.6 million to $191.8 

million. 

• A fundamental failure of the analysis is that PHMSA underestimated the volume 

of products that would be directly affected by 92% (16.7 million units vs. 204 

million units) and ignored the cumulative effect on shipments using multi-flight 

itineraries. 

• PHMSA did not consider the effect on foreign-to-foreign trade flows, either 

directly or via the U.S.  But U.S. airlines such as FedEx and UPS are highly 

dependent on these markets and their operations would be similarly affected. 

• PHMSA ignored all rule-related costs for higher cost hazmat handling by airlines 

and other logistics service providers, and for increased inventory costs due to 

transport delays. 

• Use of publicly available foreign trade statistics and industry-specific distribution 

patterns increases PHMSA’s estimated annual costs from $9.4 million to over 

$1.1 billion. 

• PHMSA failed to consider that U.S. distribution centers may very well be 

relocated to Mexico and/or Canada if the rule is implemented as proposed, with a 

loss of U.S. jobs, payroll and revenues. 
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Table 2-1 compares the costs as corrected and developed by CAC/TranSystems with 

the PHMSA estimates.  

Table 2-1 
Comparison of Annual Cost Impacts 

(in Millions) 
  Corrected  CAC/ 

  PHMSA  PHMSA  TranSystems 
Cost Element       
Packaging  $8.67  $22.92  $182.43
Training  $0.67  $2.55  $4.74
Transport and Related Services  $0.05  $0.05  $338.58
Logistics  $0.00  $0.00  $377.80
       
U.S. Trade Sub-total  $9.39  $25.52  $903.55
       

International Trade Impacts on U.S. 
Companies  $0.00  $0.00  $223.53
       
Total Impacts  $9.39  $25.52  $1,127.08
 
 
Source:  Exhibit 3-11    

 

2.4 Comparison of Benefit-Cost Ratios 

 

As shown in Table 2-2, the PHMSA estimated a 3.23 benefit-cost ratio (3.23 dollars of 

benefit for every dollar of cost).  This ratio greatly exceeds the adjusted ratio calculated by 

CAC/TranSystems, which is based on more realistic estimates of reductions in affected damages 

and the associated costs with the rule’s implementation.  Reasonable adjustments to either the 

proposed benefits or the proposed costs results in ratios below the 1.0 threshold.  Combining the 

benefit corrections with the cost corrections demonstrates that the proposed rule produces less 

than one cent of benefits for every dollar it imposes in costs. 
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Table 2-2 
Comparison of Benefit-Cost Ratios 

 

  
Summary of Benefits and Costs (NPV) /1               

(In Thousands of Dollars) 

  PHMSA  
PHMSA 
Corrected  

CAC/ 
TranSystems 

A.  BENEFITS       
- Without Catastrophic Aircraft Loss  $75,150  $7  $7
      
- With Catastrophic Aircraft Loss  $228,207 /2 $1,407  $1,407
      

B.  COSTS  $70,560  $191,800  $8,470,240
      
C.  BENEFIT-COST RATIOS      
- Without Catastrophic Aircraft Loss  1.07 to 1.00  < 0.001 to 1.00  < 0.001 to 1.00
     
- With Catastrophic Aircraft Loss  3.23 to 1.00  0.01 to 1.00  < 0.001 to 1.00
      
1/  Based on a 7% discount rate 
2/ Weighted average of cargo aircraft and passenger aircraft in a a ratio of 16:1 (see Section 5.0, Table 5-1). 
 
Source:  Exhibit 5-2 
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3.0 The PHMSA Greatly Understates The Cost Impacts on U.S. Electronics 

Manufacturers, Distributors and Consumers 

  

 The PHMSA analysis estimates minor costs for packaging, training and product/shipment 

documentation as a result of the proposed rule, but these costs are not calculated correctly and, 

more importantly, ignore substantially greater cost impacts that would apply throughout the 

logistics systems for key consumer products.  This section reviews the PHMSA estimates and 

modifies them to correct for errors and inconsistencies, and also provides a detailed analysis of 

costs that should have been included and estimates of the likely impact levels. 

 

3.1 The PHMSA’s Cost Estimates To Industry and the U.S. Economy Exclude 
Significant Costs, Ignore Impacts on Supply Chains and Understate Even the 
Limited Impacts That Were Addressed 
 

The PHMSA estimates of the proposed rule’s cost impacts are based on very 

broad assumptions concerning affected volumes and unit cost factors for packaging, training and 

documentation, most of which are not well-sourced or explained.  In total, these costs are an 

insignificant portion of the true cost impact of the proposed rule.  As described below, the 

PHMSA analysis ignores significant impacts on air cargo industry operations, costs and 

efficiency, as well as enormous disruptions to the supply chains of leading U.S. manufacturers 

and consumer product retailers.  When these impacts are combined, it will significantly 

undermine the ability of U.S. consumers to buy these products in a timely manner and at 

reasonable prices. 

 

The limited cost impacts identified in the PHMSA analysis are not based on any 

analysis of the extremely complex distribution systems for the products affected, but rather apply 

minor packaging and labor costs for a uniform “battery” product.  PHMSA’s cost analysis was 

not based on an appropriate industry analysis of logistics costs and supply chain systems as they 

operate today, and as they would operate after being redesigned if this rule takes effect.  The 

following sections describe specific assumptions that affect the results. 
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3.1.1 The Volumes of Affected Units Are Not Sourced or Empirically 
Derived And the PHMSA Erroneously Treats Batteries As A 
Single Uniform Product 

 

 The following assumptions were used by the PHMSA in estimating the annual 

volume of battery-related traffic that would be affected by the rule (see Exhibit 3-1): 

 

• The affected volume estimate is based on the transportation of “cells and 

batteries” initially, but later limited to “cells” weighing an average of 1.6 ounces.  

It is assumed that these cells move in consolidated packages (ranging from 24 to 

250 cells per “package”) with the package size entirely determined by unit 

package costs. 

• The PHMSA affected volume estimate identifies a total of 400 million “small 

lithium cells” transported aboard aircraft in 2008 from a universe of 3.3 billion 

cells moving by all modes worldwide.  This subset is calculated based on the 

following assumptions: 

o The “lithium ion” share of worldwide battery cell transportation (assumed 

at 80%) is not sourced and is a limitation that is not clearly delineated 

throughout the analysis.  This limitation also conflicts with the benefit 

analysis (that included “incidents” associated with “lithium metal” 

batteries as well). 

o The “cellphone/notebook” share of lithium ion battery cell transportation 

(assumed at 75%) is also un-sourced; nor does PHMSA indicate why other 

products should be excluded. 

o The “air share” assumption of 20% for “lithium batteries” is not sourced 

and does not appear to be specific to lithium ion batteries, or to lithium ion 

batteries in notebooks or cellphones, as is implied.  Lithium ion-powered 

products, when compared to lithium metal products, tend to be higher 

valued and have a shorter product cycle time – all characteristics that 

result in higher use of air transportation.  U.S. trade data for 2009 

indicated that 67% of imported cellphones, 81% of imported notebooks 

and 69% of imported lithium ion cells and battery packs moved via air 
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(see Section 3.2.1).  The CAC/TranSystems survey of PRBA members 

indicated that these estimated shares were reasonable and possibly 

understated. 

• In the packaging cost impact analysis (Section 2.2 of Cost-Benefit Analysis), the 

PHMSA makes a further estimate of the number of units requiring new 

packaging, although the analysis appears to assume that all of the cells are 

shipped independently of products that contain them and that the amount of cells 

that are shipped in a single package could be varied solely based on minimizing 

the unit cost of packaging (see below for analysis of these cost impacts).  It is 

unclear whether the distinction between “inner” and “outer” packaging is intended 

for products where the battery packs (rather than the separate cells) are contained 

in separate packages that are then packed in larger packages containing the 

primary products.  As the increase in packaging costs only applies to “outer” 

packaging, the number of packages should have been based on the number of 

packages containing a lithium ion battery or electronic product.  Under status quo 

conditions, the PHMSA assumed that the average “package” affected by the rule 

would contain 24 cells, resulting in a total of 16.67 million packages.1 

 

 The most glaring problem with these assumptions is the Agency’s final estimate 

of 16.67 million shipments that would require new packaging.  U.S. foreign trade statistics (see 

Exhibit 3-3) indicate that a total of 324 million cellphones (and similar products), 47 million 

notebooks, over 400 million other products that also use lithium ion batteries, and 68 million 

units of lithium ion batteries were imported into the U.S. in 2009.  Including exports and re-

exports of these products, a total of 989 million units were shipped to or from the U.S. in 2009, 

of which 471 million were shipped by air (48% of total).  CAC/TranSystems estimates that 52% 

of those units would be affected by the rule for a total 214 million units.  In comparison, the 

PHMSA understates the number of products with packaging and other cost impacts by 92%. 

 

                                                            
1 Section 2.2 below addresses the issue of how lithium ion cells associated with a single product can be 
reconfigured for shipping purposes. 
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 A key criticism of the PHMSA methodology is that all products and battery packs 

are treated as a single uniform product, “small lithium cells”, rather than as a varied mix of 

unique products and replacement/supplemental battery packs that contain those cells.  Each of 

these product flows have distinct patterns for the use of air transportation, the design of 

production/distribution systems (particularly in regard to where the battery source is combined 

with the final product), and the potential impacts on “upstream” suppliers (particularly battery 

pack manufacturers) and “downstream” wholesale, retail and distribution sectors. In particular, 

PHMSA’s use of a single uniform box to handle thousands of unique products and shipment 

flows (in the packaging cost impact analysis) indicates a lack of understanding of the affected 

trade flows. 

 

 PHMSA also assumes that a “small lithium cell” (or product containing it) will be 

shipped by air only once during product distribution.  In reality, an affected product delivered to 

a final user may experience multiple air movements as part of a multi-modal journey, often under 

the control of different parties (e.g., manufacturing, third-party distribution company, and 

retailer).  While the PHMSA has not assigned any cost or time impacts related to transportation, 

the extra costs and processing times that would occur with the proposed rule would be 

cumulative to the cost and delivery of the final product that the consumer receives.  Similarly, 

the assumption of a one-time packaging upgrade ignores the probability that products would 

require re-packaging throughout the distribution chain, again with the costs being cumulative for 

the final delivered product.  

 

 Finally, the PHMSA made no estimate of future growth in affected trade flows 

and associated cost impacts despite acknowledging that secondary lithium battery sales increased 

13% per year from 1998 to 2008 (BCA, Table 1-5).   

 

3.1.2 Packaging Cost Impacts 
 

 PHMSA based its packaging cost impacts on assumptions concerning the number 

of affected packages (as determined by unit package size), the increased cost for compatible 
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packaging and the mix of package types under the proposed rule.  Specifically, the estimates for 

packaging costs are based on the following assumptions: 

 

• Under the current regulation, the packaging costs for existing shipments2 are 

based on the following assumptions: 

o There are 400 million cells transported annually with an average of 24 

cells per outer package; resulting in 16.67 million affected packages. 

o A unit cost of $0.50 per outer package for a total of $8.33 million of 

packaging costs. 

o A unit cost of $0.012 per inner package for 400 million affected cells for a 

total of $4.8 million. 

o Total Packaging Costs = $13.135 million per year 

• Packaging costs for the same level of air trade under the proposed regulation are 

estimated based on significant changes to both the package size and the unit 

package cost.  The costs are estimated for two scenarios (“low-cost” and “high-

cost”) with the expected cost estimated as the midpoint between the two.  The 

following assumptions applied: 

o Under the “low-cost” option, outer packages (uniformly sized at 14” x 6 

7/8” x 7¾”) are assumed to average 250 units requiring 1.6 million 

packages (down from 16.7 million under status quo conditions) which at a 

unit cost of $1.75 equals a total cost of $2.8 million.  The unit cost for the 

inner package is the same as assumed for the status quo ($0.012 per unit) 

for a total cost of $4.8 million with no change in the number of units. 

o Under the “high-cost” option, the average cells per outer package are 200 

(requiring just 2 million packages) which at a unit cost of $2.00 yield a 

                                                            
2 The PHMSA identified the status quo costs as applying to “excepted” shipments, but otherwise applies the 
packaging assumptions to all shipments.  The distinction between “excepted” and “non-excepted” is based on 
whether a shipment contains “24 or less cells” or “24 or more cells”, although this definition does not match the 
existing regulation’s definition of excepted shipments.  The analysis also contains an estimate that assumes all 
shipments are moved on the PHMSA’s definition of a “non-excepted”, but it is unclear what the purpose of these 
“non-excepted” calculations are as there is no indication of what share of current trade is moving as either 
excepted or non-excepted by their definitions.  Rather, the PHMSA calculates the packaging cost assuming all of 
the trade moves in one or the other form and then only uses the “excepted” estimate for comparison purposes. 
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total cost of $4.8 million.  The unit cost for the inner package is assumed 

at $0.08 per unit for a total cost of $32.0 million. 

• The average cost of the two options under the proposed regulation was $21.8 

million which was compared to the “status quo” (i.e., under current rule) cost of 

$13.13 million for a net cost impact of $8.7 million. 

 

 The following are major faults and fatal flaws of this methodology and its underlying 

assumptions: 

• As described above, the PHMSA’s packaging cost impacts combine the cost of 

“inner” and “outer” packaging for “lithium ion battery cells”, but the PHMSA 

does not provide an explanation of how this assumption applies to actual shipping 

patterns for the various products involved.  There also is no explanation as to the 

purpose of either type of packaging (i.e., for air transport only or for final product 

delivery).  The calculations should be based on an accurate estimate of actual 

packaging costs with and without the rule rather than theoretical scenarios that do 

not reflect reality. 

• The primary effect of the proposed rule would seem to be that all lithium ion cells 

(in whatever form) would require upgraded packaging for purported safety 

reasons, presumably increasing the unit and total cost for both the “inner” and 

“outer” packaging.  However, PHMSA’s final cost estimates combine (1) a net 

decline in total outer packaging costs despite a $1.25 to $1.50 increase in unit 

costs; and (2) a net increase in total inner packaging costs despite an assumption 

of no change in those unit costs or the number of packages required. 

• The current unit cost of $0.012 for inner packaging provides “adequate short 

circuit protection” and is deemed adequate to satisfy the requirements of the 

proposed rule’s “low-cost” scenario, although shipments under the “high-cost” 

scenario are assigned a unit cost of $0.08 because they require “greater integrity”.  

By using the “arithmetic” mean of the “low-cost” and “high-cost” scenarios, the 

PHMSA is implying that 50% of the shipments under the proposed rule will use 

bags of “greater integrity” that meet the drop test standard contained in the current 
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rule, but that 50% will not.3  The $0.012 inner packaging either meets the 

proposed rule’s standards or does not, and the correct calculation should have 

been based on upgrading from the lower to higher inner package cost for all 

shipments.  Alternatively, the “low-cost” inner packaging should be based on a 

reasonable alternative to what is currently used for shipments that do not meet the 

drop test standard (which the PHMSA does not provide), but both the “low-cost” 

or “high-cost” alternative should fully satisfy the requirements of the proposed 

rule (including those beyond the drop test standard), and clearly they do not. 

• The estimated cost impact for inner packaging due to the rule is $13.4 million 

($18.2 – $4.8 million).  This impact is based entirely on a shift of 50% of the 

shipped units to packaging meeting the current drop test standard.  A more 

reasonable estimate is $27.2 million ($32.0 - $4.8), based on all of the shipments 

meeting the drop test standard. 

• The cost impact for the more critical “outer packaging” (in terms of the purported 

safety objectives) is negative.  This estimate is simply incredible and it is the type 

of failure in PHMSA’s analysis that undermines the integrity and credibility of its 

entire analysis.  This is based on a fundamental misconception that the “lithium 

ion cells” are a commodity for which package capacity and size can be varied 

independently of which product they are contained in.  The unit cost under the 

current rule is estimated at $0.50 for an outer package that averages 24 “cells” per 

package for a total annual cost of $8.335 million.  Presumably, this implies that 

packaged products containing or shipped with a lithium ion battery average 24 

cells per unit (despite the wide range of variance across different products).  

Instead, the “24 cells” value for the status quo estimate is supported solely by an 

assumption that shippers will maximize the cells per package, rather than a 

reasonable consideration of the true unit size for the notebooks and cellphones 

that are being considered.  The “status quo” scenario is therefore not a reasonable 

representation of current costs as standard benefit-cost analysis requires. 

                                                            
3 In reality, all shipments would have to meet the higher standard for transport that would increase packaging 
costs for all shipments. 
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• The PHMSA then estimates that the additional (or different) materials required to 

meet the proposed rule’s standards would add $1.25-$1.50 per outer package, but 

incredibly assumes the unit size of shipments would increase by a factor of 8.3 to 

10.4.  The PHMSA estimate bases the net cost change on a single uniform box 

that appears to have been selected solely based on its ability to handle more 

“battery cells” without regard to whether its dimensions and capacity are 

representative of what is currently used and, more importantly, whether it would 

likely fit shipper needs in the future. 

• The implication is that notebooks and cellphones could, and would, be packaged 

in groups of 8 to 10 for air transportation but still be purchased in units of one.  

This would require a complete transformation of current distribution systems to 

include separate transportation and final product packaging, and extensive re-

packaging within the U.S.4 

• The result of this assumption of greater consolidation for shipments is a reduction 

of outer packaging costs from $8.335 million under the current rule, to $3.4 

million5 under the proposed rule, or savings of nearly $5 million based entirely on 

a theoretical maximum package size rather than actual packaging requirements.6 

 

A more accurate representation of packaging cost impacts should have been based on the 

following: 

 

• It is unreasonable to assume any change to distribution of package sizes that are 

currently in use.  It is comparable to assuming that a charge applied to passenger 

air transportation on a per flight basis could be minimized by assuming a aircraft 

size that increases by a factor of 8 to 10.  The total number of packages that 

                                                            
4 As is described in Section 3, such a system would require full knowledge of when a particular product will no 
longer move by air.  Typical flow patterns that combine air transport by manufacturers of products to the U.S., 
onward ground transportation to retailers, and possible air transport to final residential or business consumer 
would require substantial re-packaging operations or else elimination of customer delivery options. 
5 The average of $2.8 million for the low-cost scenario and $4.0 million for the high-cost scenario. 
6 The absurdity of the underlying assumptions is demonstrated by the outer packaging estimates for non-excepted 
shipments under the current rule.  Although not used in the calculations, the PHMSA assumes the exact same unit 
cost for the outer package ($0.50), but assumes a package with 733% more capacity. It is clear that the unit cost 
estimates are not based on real world package types.  
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require upgraded materials should represent the true requirements for product 

delivery and trade patterns (most importantly the unit size for final delivery) and 

should be the same under all scenarios (even as underestimated by the PHMSA).   

• The unit cost under the proposed rule should be based on modifications required 

for the same mix of package configurations as are currently used in the 

companies’ logistics systems. 

 

 Based solely on the estimated increase in packaging unit costs of $1.25-$1.50 

and using the PHMSA’s low estimate of affected packages of 16.67 million, the packaging 

costs with the rule would be $29.2 to $33.3 million for an average net impact of $22.9 

million – nearly triple the PHMSA estimate.  Applying the same unit cost increase to a 

more realistic estimate of the number of affected packages moving by air in U.S. foreign 

trade (204 million), the net impact would be $281 million7. 

 

3.1.3 Training Cost Impacts 
 

 The PHMSA’s estimates of training costs are based on assumptions concerning 

the number of personnel requiring training and the cost of hazardous materials training.  The cost 

estimates are based on the following: 

 

• A total of 22,174 employees at an average wage of $21.17 per hour are assumed to 

require training.  The source of this estimate is a 2000 study, but there is no 

explanation as to the industries or type of personnel that are included, much less why 

an out-of-date source was used without at least inflating the cost factors to 2009 

levels.  The PHMSA data source should have been supplied with the analysis. 

• The annual training required for each employee is estimated assuming an average of 

27 employees per 5-hour training class with one instructor per class at $50 per hour 

(or $250 per class). 

• Annual training costs are estimated based on the annual number of classes and the 

average cost per class in terms of instructor and trainee labor costs.  The total annual 

                                                            
7 $22.9 million x (214/16.7) = $294 million 
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cost is estimated at $674,700 (although this PHMSA estimate includes an error in 

calculation as shown below). 

 

 As shown in Exhibit 3-1, the calculated estimate for trainee labor costs is based 

on just one hour of trainee time per class rather than the stated assumption of five hours per 

class.8  Correctly applying the formula shown on page 12 of the BCA would result in a total 

impact of $2.55 million – nearly four times the PHMSA estimate of $0.67 million. 

 

 The other flaw in this estimate for training cost impacts is the lack of explanation 

for the number of affected personnel that would require training, and whether the estimate 

includes all of the individuals that could potentially handle or package an affected product.  The 

total number is low considering that these products are typically transferred between multiple 

units within the manufacturers’ supply chains, both in the U.S. and overseas, as well as by 

upstream suppliers and downstream intermediaries (wholesalers and retailers).  According to the 

U.S. Bureau of Labor Statistics (BLS), there were over 60,000 employees involved in 

transportation or material moving for manufacturers of affected products in 2008 (Exhibit 3-2).  

While all of these employees would not be handling affected products (although most would 

need to be trained and able to handle the full range of products), this total does not include the 

overseas employees at source plants and distribution centers that do most of the packaging.   

 

In addition, the wholesale and retail industries that handle these products include 

another 275,000 employees, according to the BLS data.  Most of these industries do not currently 

handle hazardous materials, so the impact could be significant.  The BLS statistics show further 

that the transportation support (e.g., freight forwarders) and warehousing sectors include another 

492,000 employees, many of whom may not currently handle these products.  The training 

impact is likely to extend well beyond the PHMSA’s estimate of 22,000 workers. 

 

                                                            
8 There are no appendices showing how calculations were made, but this correction is the only one that matches 
that annual estimate of $674,700. 
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Employees in Transportation and Material Moving Occupations (2008) 

Affected Manufacturers 
 

60,590 

Wholesale and Retail 

 
 

275,540 

Transportation and Warehousing 
 

492,350

            Total 

 
828,480 

  
Source:  Exhibit 3-2  

 

3.1.4 Cost Impacts for Information Collection 
 

The PHMSA estimates include minor cost impacts for “information collection” 

that are limited to design documentation and package documentation.  The annual costs are 

based on the following assumptions: 

 

• Design documentation costs assume each lithium battery manufacturer has an 

average of 10 designs, each of which requires a half-hour of labor at $25 per hour.  

Total costs are estimated at $13,750. 

• Package documentation costs assume an average of 100 packages per shipment 

and 30 seconds of extra labor time at $25 per hour for a total of $34,729. 

 

The estimates for both types of costs suffer from the same fatal problem as the 

other cost estimates.  They are devoid of any documentation or credible support for the 

assumptions.  In particular, the package documentation assumptions for average shipment size 

and extra processing time are based on no source evidence at all.  While many of these products 

(including battery packs) move in consolidated form, the large shippers surveyed by 

CAC/TranSystems indicated that a high percentage of electronic product shipments moving by 

air are in single units to or from final users, particularly within the U.S.  These single unit 

shipments would incur the same documentation costs as the large consolidated shipments, a 
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reality which the use of a “maximum” shipment size ignores.  Similarly, the assumption of 30 

seconds of additional shipment time in the documentation cost estimates is not based on any 

research or source data. 

 

In the end, the PHMSA has estimated a total of $50,000 of increased 

documentation costs to handle the import and domestic transport of nearly 17 million shipments 

– an estimate that is far too low considering the enormous disruptions to the supply chains and 

consequential added costs for these products (see Section 3.3 for a full analysis of expected cost 

impacts as identified by the shipper community). 

 

3.1.5 Net Present Value of Projected Cost Impacts 
 

The PHMSA estimates 10-year cost impacts discounted to the current year at 

either a 3% or 7% discount rate.  The combined annual costs for packaging, training and 

information collection is estimated at $9.39 million which equates to $70.6 million at a 7% 

discount rate and $82.5 million at a 3% discount rate.  Despite including an implicit escalation in 

the benefit calculations, there is no comparable growth in costs. 

 

Correcting the training calculations and making reasonable assumptions for 

packaging impacts (as described above) increases these cost impacts significantly without any 

adjustments to the universe of affected products or the inclusion of major costs  that were 

ignored by the PHMSA.  Simply correcting PHMSA’s packaging and training cost increases the 

annual cost impacts to $25.5 million, which equates to a 10-year NPV impact of $191.8 to 

$224.2 million, both of which far exceed PHMSA’s estimated projected benefits for the 

proposed rule. 

 

3.2 The PHMSA Has Ignored the Full Scope of Cost Impacts in Terms of Trade 
Flows, Trading Parties and Affected Activities 
 

The PHMSA considered a very limited number of direct cost impacts that were assigned 

to an oversimplified flow of generic lithium ion cells and batteries.  Accordingly, its total cost 

estimates were extremely low, particularly considering the size and scope of the consumer 
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product industries seriously impacted.  This section provides a more complete and detailed 

description of the trade flows that are affected and the industries and other parties that will 

experience those cost impacts.  The types of impacts that should have been measured will also be 

described and estimated fully including the complete impact on the supply and distribution 

chains for these key consumer products.  Finally, an alternative estimate of 10-year cost impacts 

is determined and presented for comparison to PHMSA’s estimate. 

 

3.2.1 True Scope of The Rule Impacts 
 

The PHMSA’s very simple description of the affected trade flows as “lithium ion cells 

and batteries shipped by air for use in notebooks and cellphones” ignores the full scope and 

complexity of the worldwide distribution and supply chains that would be significantly disrupted 

by this rule.  There are a number of commodities other than notebooks and cellphones that would 

be affected as well, and there is substantial diversity even within those two product categories 

that requires consideration and assessment.  While the PHMSA is vague as to the specific 

products and trade flows that are considered in its cost estimates, it is clear that the full range of 

impacts on U.S. imports alone are understated, not to mention the impacts on U.S. domestic re-

distribution, re-exports and foreign-to-foreign trade.  Finally, the PHMSA impacts appear to be 

limited to battery manufacturers and ignore major impacts throughout the supply chain from 

consumer product manufacturers to final consumers, including all intermediary parties. 

 

The proposed rule would directly affect all lithium ion batteries (except for batteries with 

a Watt-hour rating of not more than 3.7 Wh that are packed with or contained in equipment) 

transported on U.S.-registered aircraft.  The affected commodities would fall into the following 

general categories: 

 

• Cells transported for assembly into battery packs 

• Battery packs 

• Consumer products shipped with a battery pack separately packed 

• Consumer products shipped with the battery pack assembled within 

• Consumer products shipped with an integrated battery (i.e., non-removable) 
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• Used batteries shipped with or without a consumer product for the purpose of 

recycling, repair, or return 

 

These category distinctions are important in that each presents a different level of safety 

risk, but no distinction is presented in the PHMSA analysis.  In addition, affected consumer 

products may move in different forms based on the production/distribution systems for specific 

product types or manufacturers, and may fit into multiple categories for a final product.  Each 

manufacturer determines the optimal methods for final product production and distribution, and 

the proposed rule could have a significant effect on these essential decisions. 

 

Commodity Types 

The types of commodities or products that would be affected by the rule include 

the following9: 

 

• Battery Cells – While the volume of lithium ion cells that are flown into the U.S. 

is limited, a significant amount are flown between foreign points overseas and 

may utilize U.S.-registered aircraft of U.S. express carriers (FedEx and UPS) with 

hubs in Asia, Europe and the U.S., and other airlines.  The cells that are flown 

into the U.S. are primarily for specialty battery production and, while not 

significant in volumes, are critical to U.S. competitiveness in medical, military 

and other emerging technologies (e.g., electric cars). 

• Battery Packs – Cells are typically assembled overseas into battery packs that are 

then either “married” or “kitted” with a final consumer product (in a separate pack 

or installed) and shipped; or they are shipped separately and matched with the 

final product in the U.S., sometimes at an intermediate point.  Battery packs are 

also produced for sale as extra or replacement power sources, often shipped 

directly to final users from overseas.  The majority of these products imported 

into the U.S. move by air. 

                                                            
9 These products/commodities were identified by the CAC/TranSystems survey of key shippers (PRBA members) 
which identified products by harmonized schedule commodity code that may use lithium ion batteries. 
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• Notebook and Handheld Computers – The majority of these are produced 

overseas and mostly flown to the U.S. with a battery pack installed or separately 

packed, although some products have an integrated battery due to size and weight 

considerations.  Some products are transported directly to end users as individual 

units with the remainder shipped in larger consolidated shipments to a 

manufacturer’s U.S. distribution center, or directly to wholesale/retail companies.  

A similar process occurs within the U.S. with some products shipped from 

distribution centers as units directly to end users or as larger consolidated 

shipments to “downstream” parties (e.g., retailers). 

• Cellphones and Other Telecommunications Devices – Cellphones and similar 

products move in distribution patterns and forms similar to that of small 

computers, although in smaller unit sizes and larger volumes. 

• Audio/Video and Other Home Entertainment Products – This category 

includes MP3 players and handheld video devices, as well as cameras and video 

recorders.  The distribution patterns and forms are similar to the other consumer 

electronic products. 

• Hand Power Tools – Battery-powered hand tools, because of their size and 

relatively low unit value, are more likely to be shipped from overseas without a 

battery and married with a battery source in the U.S. for final distribution. 

• Other Consumer Products – This category includes products such as personal 

care devices and specialized instruments.  While following similar patterns as 

other consumer goods, these products tend to move in smaller volumes and 

frequently are more highly dependent on air transportation. 

• U.S.-Produced High Technology Items – While the production of more mature 

consumer products is concentrated overseas (mostly in Asia), a significant share 

of high tech product development and testing is done in the U.S., particularly for 

military applications and products with highly secretive technology.  Those 

products that are powered by batteries are dependent on fast and reliable delivery 

of cells or finished batteries from overseas sources.  A disruption in these supply 

chains could have a significant impact on U.S. competitiveness for these types of 

products, as well as negatively affecting the development of proprietary military 
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technology.  There is currently a substantial level of development work on hybrid 

and electric vehicles, much of which includes exploring the use of lithium ion 

technology.  Increased cost and transit time for products to support these activities 

would not only hamper development efforts, but could limit the use of lithium ion 

batteries as a fuel alternative. 

 

It is important to reiterate that these categories of products contain a wide range of items 

supported by unique distribution systems tailored to varying market demand requirements.  A 

common characteristic is the use of lithium ion (and similar) battery power in order to create 

smaller, longer-lasting and more energy efficient products, and any hindrance to the use of that 

technology will affect the benefits achieved by the ultimate home and business users, as well as 

the cost to the end-user.  The high growth in applications for lithium ion batteries has tracked 

closely with innovations to make electronic products smaller, lighter and longer-lived in terms of 

battery power.  This rule could significantly impede continued development in this area, and it 

would seriously impact final demand and sales by U.S. companies. 

 

Similarly, most of the affected products are high valued and have short product cycles 

times, and therefore are highly dependent on fast reliable worldwide air distribution networks to 

satisfy market demand.  Overnight guaranteed product delivery has become an essential service 

element in high quality electronic product markets. The burdens that this rule will place on those 

networks will drastically affect the final users, as well as the competitiveness of U.S. multi-

national corporations. 

 

Affected Trade Flows 

  As described above, the proposed rule would affect the packaging, handling and 

transport of lithium ion batteries (in whatever form) on U.S. international or domestic flights by 

U.S. and foreign airlines, as well as traffic handled on U.S.-registered aircraft between two 

foreign points regardless of the nationality of the operating carrier.  The categories of affected 

trade flows therefore include: 
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• U.S. Imports – The primary trade flows that would be affected are the high volume 

imports of battery-powered consumer products and supporting batteries from overseas, 

especially Asia.  The rule would apply to both U.S. and foreign airlines, all-cargo and 

passenger/combination carriers. 

• U.S. Domestic Air – The domestic distribution of the imported products is also heavily 

dependent on air transportation, both from the importing manufacturers and distributors,  

and by any “downstream” wholesale or retail entities.  The majority of U.S. domestic air 

transport is now handled by the express airlines (FedEx, UPS and, to a lesser extent, 

DHL) which also provide surface transport options within the U.S. and to Canada and 

Mexico.  Other markets that would be seriously affected are offshore markets (Alaska, 

Hawaii, Puerto Rico, and the U.S. Virgin Islands) and smaller markets that are served 

with aircraft not capable of handling these products under the proposed rule (see below). 

• U.S. Exports and Re-Exports – While not as significant as imports, there are some 

affected products that are produced in the U.S. and shipped overseas.  These products 

would face the same impediments as imported products.  More significantly, products 

that are produced overseas and transshipped via a U.S. point would be affected on both 

the inbound and outbound flights, and at the point of U.S. handling.  Long flight 

distances and limited cargo capacity between Asia and Latin America results in a large 

flow of products being shipped (consolidated with U.S.-destined products) to a U.S. 

distribution center and then re-exported by air to Latin America.  This rule would 

significantly inhibit these flows or remove the distribution activities entirely from the 

U.S., both of which have direct economic consequences. 

• Foreign-to-Foreign Air Shipments – The rule would also cover transportation on U.S. 

registered aircraft between two foreign points including (1) express carrier flights in 

support of worldwide networks; (2) a limited number of flights by U.S. airlines with fifth 

and sixth freedom rights; and (3) flights operated under ACMI contracts for foreign 

airlines by U.S. carriers.  The first category is the most significant as both FedEx and 

UPS offer express and general freight services between more than 200 foreign countries 

usually using their own aircraft, but also using third-party carriers.  Both airlines have 

large shares of the intra-Asia, Asia-Europe and Asia-Latin America trade markets and 

they handle most of the same products as those imported to the U.S.  America’s two 
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major express airlines have developed major hubs in Asia, Europe and the U.S. to create 

their efficient worldwide transportation networks. 

• Surface Trade – While the rule does not propose significant changes to regulations that 

cover trade by ocean, truck, or rail, the highly sophisticated multimodal networks that 

handle distribution of affected products could experience costly secondary effects due to 

changes to air networks.  It is likely that whatever higher level of packaging and 

documentation (and associated costs) are required for air shipments will be applied to all 

shipments to maintain consistency and flexibility.  To give just one example, a 

manufacturer may tender a consolidated shipment of products for a U.S. national retail 

customer that includes some points that must be served by air and other closer 

destinations that can be served by truck.  The final delivery point would have to be 

known at the time of packaging to discriminate between air and other shipments.  Figure 

3-1 displays added complexity that the rule will add to existing supply chain processes. 

 

  To complicate matters further, most product fulfillment systems are automated 

and respond to daily sales data that influence the routing to the final destination for products.  

Products designated for ground transport might need to be expedited by air to meet demand and, 

similarly, products packaged for Class 9 air transportation might need to be shifted to a higher 

demand surface destination.  Multimodal distribution systems would need to be significantly 

reconfigured to either accommodate re-packaging or increased inventories for products packaged 

for mode-specific market segments (air or ground).  Each would result in direct costs as well as a 

loss in flexibility that is an essential element of efficient consumer product supply chains.  The 

problem would become even more intractable for supply chains that integrate multiple parties in 

the routing and packaging decisions. 
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Figure 3-1  Illustration of the Effect of Proposed Rule on Supply Chains 
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Source: PRBA survey respondent. 



3-20 
 

  The key point to understand is that individual products sold to U.S consumers are 

supported by worldwide multimodal distribution networks that include multiple participants that 

vary by market and by product category.  The direct effect of the rule on some air-related 

elements of those networks would affect other air and surface elements as well. 

 

Affected Parties 

  Another key point to consider in any cost-benefit analysis is that the production 

and distribution systems used to deliver a battery-powered product to a U.S. consumer involves a 

number of entities, some of which are directly affected by the rule with others experiencing 

secondary effects.  The categories of affected parties include: 

 

• Manufacturers – The most prominent group affected by the rule are the major 

consumer product manufacturers that are responsible for packaging and transport of 

the batteries from the point of production to the final user or intermediate transfer 

party.  Most of the major manufacturers are large multinational corporations 

headquartered in the U.S. and Asia.  U.S. companies lead the world in product 

innovation and part of their competitive advantage is based on the ability to quickly 

develop, produce and deliver new products that satisfy shifting consumer demand 

worldwide.  In addition to the direct effects the rule would have on product 

distribution costs and delivery time, the rule would also lessen this advantage in 

world markets. 

• “Upstream” Suppliers of Components and Products to Final Label 

Manufacturers – While some products are internally produced by a single 

manufacturer, many products depend on overseas producers of components and 

finished products.  The key point of this distinction is that there would be foreign 

companies that will be affected by the rule, in particular requiring training in handling 

battery cells, packs and related products.  U.S. manufacturers may lose access to key 

suppliers that are unwilling or unable to meet the training requirements (not to 

mention the problems with enforcement and certification in foreign countries). 
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• “Downstream” Distribution and Wholesale/Retail Parties – Similarly, while some 

products are shipped directly from a manufacturer to final user, many products move 

through one or more intermediate stages between producer and final user.  These 

parties would be affected by the rule to the extent that air transportation is used (with 

secondary effects on entire networks similar to that of the manufacturers).  An 

example of the complications is that the manufacturer could fly an affected product to 

its U.S. distribution center and truck a consolidated load to a U.S. retailer’s 

distribution center where individual products are sent by air or surface within the U.S. 

or to Canada or Mexico, or overseas. 

• Air Cargo Airlines – The affected consumer products move on international and 

domestic flights by a variety of airline types including express (integrated) air 

carriers, passenger airlines and general cargo airlines.  The PHMSA report contains 

no analysis about the proposed rule’s impacts on the costs and efficiency of airlines 

that carry the affected products, and it provides no assessment of the additional 

transport costs that must be borne by the consumer, even if the products can be 

handled at all.   

 

The key questions are:  (1) what would be the direct impact on air express and air 

freight rates and transit times; (2) can existing flight networks accommodate the 

rule’s onboard stowage requirements; and (3) can the existing hazmat systems absorb 

the enormous increase in volumes?   

 

Under the existing rule, fully regulated shipments of lithium ion batteries must be 

shipped using Class 9 premium rates, and all shipments would presumably move 

under these rates with the proposed rule.  Without regard to whether the air networks 

could handle all of the traffic volumes (see below), the cost premium would 

substantially increase total transport costs for most flown products.  This increase in 

air shipping cost is repeated multiple times if more than one air segment is required.  

It is also likely that the full range of transport services (typically categorized by 

delivery time and shipment size) would not be available to shippers, particularly 
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deferred delivery options.10  It is also most likely that options for tendering and 

consolidating air shipments would be constrained, thereby increasing delivery times 

to market. 

 

The second issue is particularly important for the express carriers due to the 

likelihood that all of these products would have to be “crew-accessible” on most of 

the aircraft operated in their fleets.  The air express networks are primarily dependent 

on single flights operating once per day between a limited number of centralized hub 

airports and a wide range of geographically dispersed “service” (origin/destination) 

airports.  Based on the low daily utilization of their planes, express carrier aircraft are 

typically operated up to 30 or 40 years and could not easily be converted without 

great expense and downtime to accommodate this rule.  It is likely that a substantial 

volume of this traffic could not, and would not, be handled by the express carriers 

(both to/from and within the U.S and between foreign points) despite the heavy 

reliance on express service for distribution of these products.11  Shipments would be 

delayed or additional flights would have to be operated, either of which would have a 

significant impact on rates, final product costs, and product demand (sales volume).  

The reliability that is so essential to express delivery would also be compromised if 

shipments are refused due to a lack of capacity, or if the level of Class 9 shipments 

for any particular flight is deemed too high by the pilot or the airline.12 

 

The PHMSA analysis also assumes that existing air hazmat systems can be 

proportionally expanded to handle the enormous increase in traffic due to the rule.  

Air traffic statistics for Asian exports to North America show that only 0.02% of all 

shipments in 2008 were classified as “dangerous goods” or “requiring other special 

                                                            
10 One company surveyed by CAC/TranSystems indicated that its products would not only have to incur the Class 9 
premium, but they would have to upgrade to a higher base rate since Class 9 handling was not available for their 
current service.   
11   In 2008, it is estimated that 89% of the shipments of affected products between Asia and North America 
utilized express airline services that are mostly provided by U.S. express carriers (Exhibit 3-8).  A similar share 
applies for shipments within Asia and to other world areas where FedEx and UPS are also the major transportation 
service providers. 
12 Without regard to an airline’s policy, a pilot can refuse the loading of products that exceed that individual’s 
percent for a “high” concentration of Class 9 materials. 
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handling” including only 0.01% in express services (see Exhibit 3-8).  In contrast, the 

affected commodity groups accounted for 16.3% of total shipment volumes between 

Asia and North America (including 16.7% of express volumes).  While not all of this 

traffic contains lithium ion batteries, even a low percentage would place an enormous 

burden on the existing air transportation systems. 

 

The ultimate conclusion is that, at best, all of the affected products would have to 

absorb a new hazmat premium cost and experience some delay in transit times.  

Increasing operating costs coupled with a reduction in flight routing options, would 

increase general rates and inefficiencies in hazmat handling systems, and add 

additional travel time leading to even higher negative economic impacts. 

 

• U.S. Consumers –U.S. consumers of affected electronic products ultimately bear the 

burden of increased distribution costs and extended delivery times.  The 

manufacturing and distribution markets for these products are highly competitive.  All 

cost and time impacts will be passed on to the customer who will pay more for an 

affected product and suffer a loss of “value” from delays in receiving that product.  

The value that consumers place on speed of delivery for these high-end electronic 

goods is indicated by the large share of customers who pay extra fees, usually $30-

$60, for expedited delivery.  In addition to the direct impacts on new products, the 

rule would also affect the transportation of lithium ion batteries for the purpose of 

repair or return. Customers would be required, one way or another, to absorb the high 

cost to ship products and batteries back to the manufacturer or a repair station, as well 

as the cost and delay in receiving a repaired product (or replacement battery). 
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3.3 Full Range of Cost and Time Impacts 

 

The underlying assumption of the PHMSA’s cost estimates is that the proposed rule 

could be easily accommodated with minor changes to packaging and handling at very little cost.  

The PHMSA analysis limits cost impacts to: 

 

• Increases in unit packaging costs applied to a low level of shipment volumes which 

are based on the assumption that products can be consolidated into large shipment 

sizes without regard to market demand or transportation and distribution efficiencies; 

and  

• Minor training and documentation costs by a small number of workers and only 

marginal changes to existing systems. 

 

The PHMSA analysis ignores the following major points: 

 

• The importance of logistics costs and efficiency to electronic product distribution 

systems;  

• The dependence on cost and time-definite air cargo systems as essential components 

of the supply chains for these products;  

• The extent to which access to fast and time-definite delivery is essential to retail 

customers and end-users; and 

• The fact that the proposed rule would increase distribution costs and product delivery 

times and introduce uncertainty and inconsistency into these supply chains, all of 

which will negatively affect U.S. businesses and consumers. 
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In reality, the rule would have a substantial negative effect on the supply chains for some 

of the most prominent consumer products manufactured by U.S. and global companies and 

utilized by U.S. consumers.  The following are the key categories of impacts that should have 

been addressed: 

 

• Packaging – While the PHMSA provides an estimate for these costs (see Section 

2.2), there is no recognition of the importance of packaging as part of product 

distribution systems, or the wide range of impacts that can be expected with this rule.  

Ultimately, the vast majority of these products (including replacement battery packs) 

are delivered to a final user as a single package unit, and it is unreasonable to assume 

that a manufacturer can consolidate products into larger package sizes, much less a 

package that contains the equivalent of 200-250 cells.  It is likely that all final product 

packaging would increase in cost, not just for products moving by air, as the mode (or 

modes) of transport typically is not determined at the time of packaging. 

• Air Transport – Affected products that are currently moving on a fully regulated 

basis incur higher air rates that incorporate the extra handling and documentation 

required by the carrier.  A requirement for comparable levels of handling and 

documentation for all affected products will result in similar costs and increased rates 

at a minimum.  It is likely that the enormous increase in volumes for carriers’ hazmat 

systems coupled with the incompatibility of a significant portion of existing aircraft 

capacity will further increase these costs. 

• Other Cargo Handling and Storage – While not well-explained, the PHMSA 

analysis accounts for extra training of manufacturer employees that package and 

handle these products, but it ignores training for many other types of entities that 

participate in the supply chain including freight forwarders, component suppliers and 

wholesale/retail companies, not to mention the handling that would occur after final 

product delivery (for repairs or returns).  The rule would also affect warehousing and 

storage activities, much of which is handled by contractors. 

• Other Logistics Impacts – The level of sophistication and investment in 

distribution/logistics systems has advanced significantly, particularly for the types of 

products affected by this rule which are dependent on fast, reliable, time-definite and 



3-26 
 

flexible delivery systems.  The manufacturers of these products devote enormous 

resources to reducing logistics costs and delivery times at levels that may seem 

insignificant relative to the product’s unit value, but which represent a major 

contribution to company profits and consumer satisfaction.  Delays caused by this 

rule will directly translate into increased inventory carrying costs, and the increased 

unit transport costs will raise product prices resulting in sales reductions (and 

associated negative employment and other economic impacts). 

 

The key deficiencies in the PHMSA cost analysis are:  (1) a large underestimation of the 

scale of trade activity that would be affected, (2) the complete exclusion of transportation and 

other logistics cost impacts, (3) the significant secondary impacts on distribution and logistics 

systems, and (4) the cumulative effect on U.S. consumers and economic activity and the loss of 

U.S. jobs and industrial output as a consequence.  These issues are addressed in the sections that 

follow. 

 

3.3.1 Data Sources for CAC/TranSystems Analysis 
 

 The following analysis utilizes a number of publicly available trade and 

transportation data sources combined with quantitative and descriptive information gathered 

through a survey/interview program with selected PRBA members that are major shippers of the 

affected products.  The data sources include: 

 

• U.S. Bureau of the Census Foreign Trade Statistics – Census trade data identifies 

detailed commodity flows (at a 10-digit harmonized commodity level) for U.S. 

imports, exports and re-exports (of foreign-made merchandise previously imported).  

Statistics include commodity value, unit count and number of processed documents 

(or shipments) by country of origin/destination and Customs District of routing plus 

value and weight levels for the air and vessel modes.  This data source was utilized to 

identify the volume and shipment characteristics for air trade flows of selected 

product categories that are affected by the rule (for a base year of 2009). 
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• Commodity Flow Survey (2007) – This data source is part of the 5-year Economic 

Census and provides volume and shipment characteristic data for domestic flows by 

general commodity category and mode of transport.  Air shipment patterns for 

electronic and computer products are derived by combining “air” and “parcel, mail 

and courier” statistics. 

• Seabury Air Trade Data – This data source provides value, weight and shipment 

counts by commodity group, origin/destination country and air service category 

(express and general air freight).  Shipment data for outbound air trade from Asia by 

world region in 2008 was used to estimate foreign-to-foreign trade flows relative to 

U.S. air imports, and also used to characterize hazmat shipment flows.  

• Bureau of Labor Statistics Occupational Employment Statistics (May 2008) – 

This data source identifies employment statistics for “transportation and material 

moving” occupations by employing industry.  This source was used to determine the 

number of employees that might require training for industries that manufacture, 

distribute or trade affected products.  

• Annual State of Logistics Report (Council of Supply Chain Management 

Professionals (2008) – This annual report estimates U.S. expenditures on logistics 

including transportation (by mode), supporting distribution/logistics services, shipper 

costs and inventory carrying costs.  This data source was used to estimate impacts for 

other logistics services. 

• Tariff Equivalents for Time in Trade, U.S. Agency of International Development 

(March 2007) – This study examined the impact of transportation delays on 

inventory costs for different trade commodity groups.  The developed factors for 

inventory cost increases per day of delay as a percentage of commodity value were 

used to estimate inventory cost impacts. 

• PRBA Shipper Survey/Interviews – Selected PRBA members provided information 

on affected trade flows, shipment flow patterns and expected impacts of the rule on 

distribution costs, product delivery times and overall performance of their logistics 

systems.  A survey instrument (as provided as Appendix A) was used to collect the 

information, supplemented with lengthy phone interviews in some cases.  A total of 

seven companies provided survey and/or interview information and the scope of 
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products covered by the survey is described below.  The collected data was used to 

corroborate patterns identified from the secondary sources and develop inputs to the 

cost model, as well as provide aggregate impact estimates to compare with the cost 

model results. 

•  

 # of Respondents 

Battery Cell and Packs 5 

Cellphones and Related Products 2 

Notebooks and Handheld Computers 4 

Audio & Video Products 2 

Hand Power Tools 1 

Other Electronic Products 2 

 

3.3.2 True Scale of Affected Trade Flows 
 

 The proposed rule would apply to the air transportation of all lithium ion battery 

cells and packs, or products with batteries (except those batteries with a Watt-hour rating of not 

more than 3.7 Wh packed with or contained in equipment) that are shipped to, from or within the 

United States, or between foreign points using a U.S.-registered aircraft.  This section describes 

the key characteristics of those flows that are relevant to cost impacts and estimates the base year 

flows of affected trade. 

 

 The level and shipment characteristics for flows of affected products will 

determine the total cost impacts associated with the rule as follows: 

 

• Affected Product Categories – The affected products include lithium ion battery 

cells and battery packs and any product that contains, or is packaged with batteries, 

(except those lithium ion batteries which are packed with or contained in equipment 

and below the 3.7 Wh threshold).  Commodities that fit this profile were identified for 

CAC/TranSystems by PRBA members using the harmonized schedule commodity 
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code system.  Individual products (by type and/or manufacturer) would experience 

different levels and types of impacts but are categorized as follows for this analysis: 

o Cellphones & Related Products 

o Notebook and Handheld Computers 

o Audio & Video Equipment 

o Hand Power Tools 

o Other Electronic Products 

o Lithium Ion Batteries 

• Air Traffic Levels – The total volume of products that meet the minimum battery 

size threshold and that currently utilize affected air transport, can be estimated (using 

trade data and shipper survey information) for the following categories (each with 

distinct impacts):   

o U.S. Import 

o U.S. Domestic Distribution (of imported products),  

o Re-Export (of imported foreign products) 

o U.S. Export (of U.S. produced or assembled products). 

o Foreign-to-Foreign (of foreign-made products on U.S.-registered aircraft). 

• Number of Product Units – Assuming that individual products will require 

compatible packaging, the total number of units flowing by trade lane determines the 

level of packaging impacts. 

• Number of Shipments and Average Shipment Weight – Air transport rate for 

handling and documentation (and the anticipated Class 9 premium) depends on both 

the number of shipments (i.e., consolidations of individual packages for air handling) 

and shipment size.13 

• Total and Unit Value – The unit value of individual products affects inventory 

carrying costs and the costs of any delays associated with the rule. 

 

 

                                                            
13 Air rates and hazmat premiums typically are based on a minimum fixed rate and a variable component based on 
shipment weight. 
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 The volumes and shipment characteristics for affected product trade were 

estimated using U.S. Bureau of Census foreign trade statistics (for calendar year 2009) combined 

with patterns derived from (1) the 2007 Commodity Flow Survey; (2) worldwide air trade data 

from Seabury; and (3) a survey of representative PRBA members. 

 

U.S. International Trade 

 Total trade and trade by air for affected products to, from and through the U.S. is 

summarized in Exhibit 3-3 based on Census trade data.  The Census data provide detailed 

commodity flow statistics by origin/destination country for all modes (combined) including total 

value, number of units (for most commodities14), and number of filed import documents (which 

is assumed to represent the number of shipments15).  Trade data is available for U.S. imports, 

U.S. exports (of domestic-made or assembled products), and U.S. re-exports (of foreign-made 

products transshipped via a U.S. point).  Trade data are aggregated for Canada, Mexico and all 

other countries (“Overseas”).  Air trade data provides total value16 and weight but does not 

directly identify the number of units or shipments. 

 

 As shown in Table 3-1, the affected product categories accounted for $72.6 billion 

of U.S. air imports in 2009, or nearly three-quarters of the U.S. trade for those products.17  The 

import of lithium ion batteries by air amounted to $507 million or 72% of total inbound trade.  

U.S. exports and re-exports account for another $15.1 billion of trade value, also nearly three-

quarters of total outbound trade.  The ratio of re-export value to import value averaged 10% for 

all of the categories combined, ranging from 3% for hand power tools to 19% for other electronic 

products (see Exhibit 3-3). 

 

 

                                                            
14 Total units by aggregate product category are estimated for commodities that lack unit counts by assuming the 
same unit value as the commodities within the same category that do have reported unit counts. 
15 This assumption probably understates the number of shipments and overstates the average shipment size as 
some shipments may be handled separately but documented under a consolidated waybill for Customs purposes. 
16 Air trade value is adjusted for “overseas” trade to account for trade transshipped via Canada or Mexico.  It is 
assumed that the air share of total trade (that includes trade via truck or rail) is equal to the share of air and vessel 
value combined with the same adjustment made to air shipment weight. 
17 The trade statistics do not identify which products had lithium ion batteries meeting the 3.7 Wh threshold – this 
adjustment is made in the cost model (Exhibit 3-10). 
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Table 3-1 
U.S. Trade for Affected Products (2009) 

 2009 Trade Value (million  $0 
   % of 
 Total Air Total 
U.S. Imports    
Cellphones & Related Products $48,704 $37,542 77% 
Notebook and Handheld Computers $26,915 $23,321 87% 
Audio & Video Equipment $16,236 $9,041 56% 
Hand Power Tools $1,753 $53 3% 
Other Electronic Products $5,791 $2,633 45% 

Combined Total $99,399 $72,590 73% 
    
Lithium Ion Batteries $702 $507 72% 
    
U.S. Exports and Re-Exports    
Cellphones & Related Products $12,180 $9,214 76% 
Notebook and Handheld Computers $4,110 $2,750 67% 
Audio & Video Equipment $1,678 $1,154 69% 
Hand Power Tools $104 $12 12% 
Other Electronic Products $3,090 $1,993 64% 

Combined Total $21,163 $15,124 71% 
    
Total – All Commodities $121,264 $88,221 73% 
    
Source:  Exhibit 3-3    

 

 Air shipment volumes and characteristics related to cost impacts were derived as 

follows: 

• Average unit size (in weight) and average shipment size (in units) were estimated for 

air trade from inbound and outbound trade flows (as defined by 10-digit HS 

commodity and country of origin/destination) for which air accounted for at least 

90% of total trade (Exhibit 3-5). 

• Total units by air were derived using total air weight and the average unit size 

(limited to a maximum share of total units based on the higher of the air share of total 

value and 90%).  
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• Total shipments by air were derived using total units and the average shipment size 

(limited to a maximum share of total shipments based on the higher of the air share of 

total value and 90%). 

 

Table 3-2 summarizes total trade by direction and product category for 2009.  The total 

number of products possibly affected was 388 million for U.S. imports of electronic products 

plus another 47 million battery cell and packs.  A total of 832,000 shipments involved electronic 

products plus over 18,000 battery shipments.  Outbound shipments of domestic and foreign 

products totaled 37 million units and 456,000 shipments.18   

 

Table 3-2 
Air Trade Volumes for Affected Products (2009) 

 2009 Trade Value 
 Units Shipments Kilograms Value 

 (millions) (000) per Shipment 
per 
Unit 

U.S. Imports     
Cellphones & Related Products       219.2           349.0                   342  $171 
Notebook and Handheld Computers 38.1 256.7 569 $613 
Audio & Video Equipment 99.6 118.3 448 $91 
Hand Power Tools 0.7 4.1 317 $78 
Other Electronic Products 30.8 104.9 184 $85 

Combined Total     387.7        832.0                 379  $187 
     

Lithium Ion Batteries       46.8           18.2                 553  $11 
     

U.S. Exports and Re-Exports     
Cellphones & Related Products       19.6        245.1                 112  $471 
Notebook and Handheld Computers          4.3           86.9                 184  $634 
Audio & Video Equipment          7.6           37.1                 140  $152 
Hand Power Tools          0.1             1.1                 489  $119 
Other Electronic Products          5.2           85.5                 143  $382 

Combined Total       36.8        455.7                 134  $410 
     

Total – All Commodities     471.4     1,305.9                 296  $446 
     

Source:  Exhibit 3-3     

                                                            
18 The relatively high volume of outbound shipments when compared to imports is based on significantly lower 
shipment sizes and higher unit values for the outbound flows. 
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U.S. Domestic Distribution 

 Air transportation is also an essential component of the domestic distribution 

systems for affected products with great variability depending upon the product type and 

manufacturer.  Domestic air services are used to distribute product (mostly imported) from 

manufacturers’ distribution centers to end users and retail/wholesale companies with the latter 

group also utilizing air for distributions to their customers.  Product users also use domestic air 

transportation, to ship products for return or repair (as known as reverse logistics) with repairs 

often moving by air in both directions. 

 

 For the purpose of this analysis, the key question is the ratio of domestic air 

shipments to inbound international shipments, inclusive of all of the flow types identified above 

(e.g., manufacturer-to-retail/wholesale or retail/wholesale-to-end user).  There is very limited 

data on U.S. domestic flows by air.  The only available public source is the Commodity Flow 

Survey which was most recently conducted as part of the 2007 Economic Census.  As shown in 

Exhibit 3-6 (which is based on the Commodity Flow Survey), computer and electronic 

manufacturers shipped a total of $268 billion in product value in 2007 accounting for 2.6 million 

metric tonnes at an average value of $105 per kilogram.  Shipments by air [estimated as the 

combination of traffic identified for the “Air (including Truck)” and “Mail and Courier” modes] 

accounted for 52% of the value and 20% of the weight at an average value of $274 per kilogram.  

As with foreign trade, higher valued products are more likely to move via air, thereby accounting 

for the differential in average value for this sector. 

 

 The secondary transport of electronic products by retailers and wholesalers is also 

dependent on air transport within the U.S.  Electronic shopping and mail-order houses used air 

for 77% of total shipment value and 70% of shipment weight, while wholesalers of electrical and 

electronic goods averaged 41% of value and 8% of weight in 2007.  Combined, air transport 

accounted for 45% of value and 11% of weight.  The high participation of non-manufacturers in 

the domestic distribution of electronic products is indicated by a ratio of air trade value for 

electronics wholesalers to that of manufacturers of 0.81 (with a 2.50 ratio for shipment weight).  

It is reasonable to assume that for every shipment of electronics generated by a manufacturer, 

there is at least one other shipment that originates from a non-manufacturer. 
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 While it is likely that the air share of domestic distribution for affected products is 

less in terms of aggregate value and weight than it is for foreign trade, based on the ability to use 

surface transport, the higher share of trade being shipped to end-users will result in a 

proportionally higher share of shipments.  As shown in Exhibit 3-6, small package shipments of 

electronics by air (less than 50 pounds or 23 kilograms per shipment) accounted for 58% of the 

total value and 42% of total weight in 2007 with 94% of value and 88% of weight shipped in 

sizes of less than 500 pounds (227 kilograms).  The average value for shipments under 50 

pounds is $157 per kilogram, almost double that for all other shipments.  Assuming average 

shipment sizes at the midpoint of each shipment size category, it is estimated that shipments 

under 5 pounds account for 82% of the total electronics shipments. 

 

 The high dependency on air transport for domestic distribution is supported by 

responses from the CAC/TranSystems survey of PRBA members.  For battery cells and packs, 

manufacturers shipped from 10% to 15% of their units by air domestically, while electronic 

product manufacturers shipped 50 to 100% of cells and packs by air (with a large proportion as 

single units to end users).  Shippers of electronic products themselves averaged 10% to 25% of 

their units moving via air. 

 

Foreign-to-Foreign Trade 

  The proposed rule would also affect trade between foreign points that is currently 

moving via U.S. express and other airlines (or on U.S.-registered aircraft operated for foreign 

airlines).  Statistics for outbound air trade from Asia to the world for 2008 (Exhibit 3-8) can be 

used estimate the extent of these impacts. 

 

  While the U.S. is typically the largest world market for most high-end consumer 

products, a significant amount of air trade also supports retail markets in other parts of the world.   

As shown below, the ratio of air shipments to points other than North America ranges from 1.17 

for computers to 3.24 for radio and mobile telecommunications products.  Substantial shares of 

these shipments are moved by air express services ranging from 75% for tools to 91% for 

computers.  While not all express shipments move on integrated carriers such as FedEx and UPS 

and the U.S. carriers do not handle all of the integrated carrier traffic, it is very conservative to 
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assume that 25% of express shipments of the affected products will move on U.S. aircraft 

covered under the proposed rule.   

 

 
Rest of 

World-to-  

 
North 

America Express 
 Shipments Share 
Radio & Mobile Telecommunications 3.24 86% 
PC's and Laptops 1.17 91% 
Home Entertainment Equipment 1.72 79% 
Tools, Tooling & Machine Tool Parts 2.70 75% 

Weighted Average 1.80 87% 
 
Source:  Exhibit 3-8   

 

3.3.3 Full Range of Cost Impacts 
 

Scope of Impacts 

  The proposed rule will increase the cost and time to transport affected products by 

air with cumulative effects throughout the global supply chains for manufacturers, distributor 

and wholesale/retail firms.  Products will require enhanced packaging prior to loading on an 

affected flight.  Air transport costs will increase to account for additional handling and 

documentation that will apply to all air segments of a product’s distribution chain.  All personnel 

involved in the packaging and handling of these products for air transport will require enhanced 

hazmat training.  Increased hazmat handling and documentation will also increase transit times 

and result in increased inventory carrying costs.  All of the associated cost increases will 

translate into increased product costs and declines in sales volume, as well as a decline in 

customer satisfaction.  The following sections describe the anticipated types and levels for these 

costs impacts. 

 

Packaging 

  The PHMSA analysis correctly identifies a significant increase in unit packaging 

costs but applies those costs to a limited number of shipments and wrongly assumes that package 

sizes can be easily modified with no regard to existing distribution methods and patterns.  The 

PHMSA’s projected increase of $1.25 to $1.50 per package was confirmed as reasonable by the 
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survey respondents, with some variance between products and manufacturers (ranging from 

$0.06 to $1.69 per unit with most packages handling single product units).  The following are 

conservative estimates for the unit packaging costs based on the survey responses (and relative to 

the lower estimate developed by PHMSA): 

 

Batteries $0.05 per unit Based on an average of 25 units per package 
Cellphones $0.61 per unit Based on $1.25 package with 80% as single units and 20% in units 

of 5 
Hand Power 

Tools 
$1.75 per unit Based on more complex and larger package types of highly variable 

sizes and shapes leading to high re-design costs 
All Other $1.25 per unit Based on PHMSA estimate 

 

  The packaging impacts are applied to all imported products, as well as 

domestically-made or assembled products for export to other countries.  Packaging costs are  

also applied to hand power tools that are re-exported or transferred domestically, but not to any 

other commodity group.19  The measured cost impacts do not include any re-packaging that 

might be required for products that must be reconfigured for air transport after original 

packaging, or any additional packaging that might be required for transport purposes only. 

 

Air Transport 

  The PHMSA analysis takes no account of the significant costs that will result 

from a combination of the enhanced handling and documentation required for Class 9 transport, 

and the negative effect the rule will have on the supply and efficiency of air freight services.  

Airlines charge a premium that is that is charged on a per shipment basis and based on the size of 

the shipment.  The shipper survey identified a large range of impact levels ranging from $30 to 

over $2,500 per shipment.  A standard pricing formula identified in the survey combines a 

minimum shipment fee with a weight-based fee applied to larger consolidated shipments (but not 

for smaller shipments of single units).  The survey identified a range of $30 to $70 as the fixed 

shipment fee and a conservative estimate of $35 per shipment was used in the cost model. The 
                                                            
19 This is based on the conservative assumption that all re-exports or domestic transfers for other electronics 
involved products that were imported and were all packaged overseas.  As identified in the survey, the re-
export/domestic trade in hand power tools is based on products shipped to the U.S. without batteries and would 
therefore require compliant packaging within the U.S.  
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weight-based rate was  estimated at $1.50 per kilogram (as provided by the survey).20  The 

weight-based fee was applied to 75% of the international shipments and 10% of domestic 

shipments (based on the expected mix between single unit shipments and consolidated 

shipments).21   

 

 The transport cost impacts do not include any increases in the base air freight rates due to 

a loss of efficiency and capacity for air carriers, nor the loss of access to some markets and the 

price effect of reduced competition.  As described above, the proposed rule will drastically limit 

the availability of adequate capacity to handle the large volumes of affected electronic products, 

particularly within the worldwide express networks of U.S. integrated carriers.  A market that 

depends on expedited guaranteed delivery by air will be faced with delays and uncertainty.  This 

aspect of the proposed rule’s impacts, which was not even considered by the PHMSA, was a 

primary concern of many of the surveyed shippers with the expected impact far outweighing any 

direct costs to modify existing distribution systems.  For example, one shipper’s distribution 

system depends on a well-designed mix of full planeloads of products delivered from overseas to 

major distributors and direct express shipments to consumers and retail stores.  The loss of 

stowage for most all-cargo aircraft will effectively eliminate the full freighter option, while 

limited access to express networks will eliminate the key option to expedite some shipments.  

One shipper also noted that, in anticipation of the rule, some major retailers for their products are 

eliminating some air-only destinations (e.g., Alaska, Hawaii and Puerto Rico) for overnight 

delivery. 

 

 

 

                                                            
20 Average shipment costs for respondents that calculated impacts based on detailed shipment records were 
within a reasonable range of what those costs would have been if this formula ($35 per shipment plus $1.50 per 
kilogram) had been applied. 
21 The domestic share of 10% (as larger packages) was based on Commodity Flow Survey data (Exhibit 3-7) that 
shows a high concentration of shipments in the larger shipment size categories (18% over 11 kilograms and an 
average of 22 kilograms per shipment as estimated by CAC/TranSystems).  It is reasonable to assume that a 
10%/90% split between consolidated and single unit shipments for domestic flows. The average shipment size for 
U.S. international trade is much higher at 314 kilograms (Exhibit 3-3) and the survey identified very low shares of 
import shipments moving in single units directly to end-users (ranging from 0% to 20% depending on the product 
and manufacturer).  The estimate of 75% of international trade moving in consolidated shipments is therefore 
conservative. 
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Other Logistics Cost Impacts 

  Packaging and air transport costs are just two elements in very complex 

distribution systems used to deliver the affected products to end users.  Total logistics costs also 

include costs for inventory, intermediate handling, insurance and warehousing.  The PHMSA 

analysis does not consider fully the implications of the rule beyond minor packaging and 

handling modifications. 

 

  A key shortcoming of the PHMSA analysis is the lack of appreciation for the 

importance of customized and optimized logistics systems required to satisfy the demand for 

these consumer products.  U.S. business logistics costs were estimated at $1.4 trillion in 2008   

which represents a significant share of the U.S. economy at (10% of national GDP).  As shown 

in Exhibit 3-9 (and based on an annual report by the Council of Logistics Management), 

transport costs represent over half of those costs, but supporting industries and inventory 

carrying costs are also significant and these cost categories would also be affected by the rule.  

The PHMSA analysis limited most of its minor cost impacts to direct shipper costs which, as 

shown, account for just 1% of total logistics costs as compared to freight forwarder, 

warehousing22 and logistics administration costs at 14%, or approximately 24% of direct 

transport costs. 

 

  Inventory carrying costs are also substantial and account for 27% of total logistics 

including interest charges (7%) and other financial charges (over 19%).  For every dollar spent 

on transportation carrier services, another $0.46 is incurred for inventory costs. 

 

  The rule’s impact on non-transport logistics costs will include inventory carrying 

costs related to longer transit times and increased costs for handling and storage by 

manufacturers and cargo support industries (including the training costs identified in the PHMSA 

analysis).   

 

                                                            
22 Warehousing costs can also be categorized as inventory carrying costs, but are grouped with the transportation 
support service sector for this analysis. 
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  The impact on cargo handling and storage activities in the support industries is 
based on the ratio of those sectors’ costs to the direct cost of direct transport.  It is estimated from 
the CLM data that every additional dollar of transport cost impacts generates $0.24 of cost 
impacts for the supporting sectors.23 
 

  The impact on inventory carrying costs can be measured based on the anticipated 
delays in product delivery times for the various trade flow categories, the average value of the 
affected products, and an estimated financial cost per day of delay.  The assumed impacts are 
based on the following: 
 

• The shipper survey identified significant delays that would apply to each air 
segment involved in a complete product distribution process. The delay estimates 
ranged from 1 to 2 days up to 7 to 10 days with those delays applying to all types 
of air trade flows (e.g., imports, exports).  For the cost analysis, average delays 
were conservatively estimated at the lower end of the range for international 
shipments (1.0 days per shipment) and even lower for domestic distribution of 
imported products (0.5 days based on the ability to shift to truck delivery).   

• The average product value for each product category is derived from the foreign 
trade data (see Exhibit 3-3). 

• Inventory carrying costs during the distribution process are determined by the 
value of product inventory, the average distribution time, and the appropriate of 
capital and other financial costs.  A USAID study24 estimated the relative cost of 
transit delays for a range of product categories as a percentage of total shipment 
value per day of delay.  For this analysis, the following factors were applied to the 
affected product categories: 

USAID Category Affected Product Category Value per Time 
Saving per Day 

Telecom, sound recording 
& Reproduction app and 
equip. 

Cellphones & Related Products 
Audio & Video Equipment 
Other Electronic Goods 
Lithium Ion Batteries 

 
0.9% 

Office machines & 
automatic data processing 
machines 

Notebook and Handheld Computers 
Hand Power Tools 

 
0.5% 

 
                                                            
23 This is a very conservative assumption as the ratio of total logistics costs to direct transport costs will be much 
higher for high-end consumer products as compared to general commodities. 
24 Calculating Tariff Equivalents for Time in Trade, U.S. Agency of International Development (March 2007). 
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  The estimated impacts do not consider the likelihood that air transport will 

not be an option for some product flows and the high impact of converting to surface transport 

modes on inventory costs.  As an example, the difference between air and ocean delivery times 

on the critical China-to-U.S. West Coast trade lane was 8 to 12 days (based on estimates by the 

Vessel Operators Hazardous Materials Association).  Combining the USAID inventory cost 

factors with these delays would add 4% to 11% to delivered cost of products currently imported 

by air from China, and that assumes no other cost or time delays. 

 

Training and Other Shipper Cost Impacts 

  The PHMSA estimates of direct labor impacts on shippers was limited to just 

$750,000 per year inclusive of training and information collection costs.  While the short 

response time limited the ability to estimate these impacts, three responses to the shipper survey 

provide a basis for more reasonable estimates as follows: 

 

• Total training costs for just three shippers were nearly $2 million per year to train 

over 4,000 employees.25 

• The cost per trained employee varied from several hundred dollars to several 

thousand and averaged over $400 per trained employee.  (In contrast, the PHMSA 

estimates are based on an average of $30 per trained employee.) 

• The number of employees requiring training relative to affect shipment volumes 

ranged from 1 per 1,000 shipments up to over 60 per 1,000 shipments with an average 

of just over 10. 

 

In the cost analysis, average factors derived from these results ($400 per trained 

employee and 10 employees per 1,000 affected shipments) were combined with the relevant 

volume statistics. 

 

Based on the enormous impact the rule will have on the entire logistics systems for 

affected shippers, it is likely that the total labor cost impacts will be much higher than that 

                                                            
25 The values provided from the survey are presented in very general terms in order to avoid identifying sensitive 
business information, but the average factors are very close to the actual values. 
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required for shipment handling and documentation alone.  The management and analytical time 

necessary to adjust all production, packaging, and distribution activities to meet the rule’s 

requirement will be substantial. 

 

The PHMSA also did not consider the impact on end users who might need to ship these 

products back to the manufacturer or to a third party for repair or recycling purposes with 

activity levels estimated in the millions by some of the survey respondents.  Home users shipping 

a cellphone for repair will absorb the same cost and time impacts as the original manufacturers 

with a similar loss of efficiency and productivity. 

 

3.3.4 Impacts on U.S. Consumers and Businesses 
 

 One major stakeholder that will ultimately bear the burden of increased 

distribution costs and delivery times for these electronic products will be U.S. consumers, 

retailers, wholesalers and other service industries responsible for providing those goods.  The 

ability to quickly obtain the latest technology in consumer products in an efficient, reliable and 

cost-effective manner will be hindered by the rule and lead to a decline in the “consumer 

surplus” associated with these products.26  While it is difficult to measure, one metric would be 

the net impact on sales for these products.  It is assumed that these products have a price 

elasticity of 1.0 and that a 1% increase in cost will result in a 1% decline in units sold and total 

sales. 

 

 In addition to the direct effects that the rule will have on existing trade flows, the 

rule will have secondary effects in terms of discouraging product innovation, particularly with 

respect to new uses for, and improvements in, lithium ion batteries.  As U.S. manufacturers lead 

the world in the development of innovative products, it is likely that the rule will diminish this 

competitive advantage and divert market share to lower-cost lower-quality foreign-designed 

products. 

 

                                                            
26 “Consumer surplus” is an economic concept that measures the difference between the value consumers 
associate with a good and service and the price that is paid, and is an attempt to measure the qualitative benefits 
from the ability to obtain that good or service. 
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3.4 Estimated Cost and Time Impacts 
 

3.4.1 Cost Impact Model Methodology and Input Assumptions 
 

The impacts of the proposed rule on base year trade flows were estimated using a 

cost impact model that combines the 2009 U.S. trade flow patterns with the various unit impact 

assumptions described above (see Exhibit 3-10).  The methodology is based on the following 

(using impact factors more fully explained in Section 3.3.3): 

 

• Trade Flow Volumes – International trade flow characteristics by direction were 

based on Census data estimates (Exhibit 3-3).  The domestic shipment activity was 

estimated relative to U.S. import volumes (in value, units and weight) as derived from 

the survey responses (50% for hand power tools27, 50% for battery cells and packs 

and 20% for all other products).  Average shipment sizes for domestic volumes are 

estimated at 20% of average shipment size for imported products in the same 

category.28  The average shipment size factors are used to estimate shipment volumes 

based on the domestic unit volumes.29 

• Share of Trade Flow Volumes Affected by the Rule – Based on the industry survey, 

the following shares of trade flow volumes were estimated to have packaging and 

other impacts (i.e., shipped with battery meeting minimum power threshold)30: 

 

 

                                                            
27 The distribution of imported hand power tools includes a large volume of products that are married with the 
lithium ion battery in the U.S.  It is estimated that there is one unit fitting this profile for every one that is imported 
into the U.S. by air with a battery. 
28 These estimated shares are very conservative considering the average shipment size for all electronic products 
shipped by air domestically (including domestically manufactures) was 22 kilograms in 2007 (Exhibit 3-6) compared 
to 314 kilograms per shipment for the affected products moving as U.S. air trade (with the U.S. import average 
exceeding 400 kilograms per shipment).  The survey also identified a significantly higher share of domestic air 
shipments moving as single units to end-users than for imported products.   
29 In the summary statistics, aggregate totals for units, value and weight do not re-count products that are re-
exported or transferred by air domestically.  However, aggregate shipment totals do count re-shipments (i.e., an 
product imported by air and then transferred by air to a domestic destination counts as two shipments). 
30 While most of the surveyed shippers estimated that high shares (mostly 100%) of their air shipments would be 
directly affected by the proposed rule, the lower shares were conservatively used to account for products that are 
either not powered by a lithium ion battery or that may be shipped by air without a battery internationally.  The 
domestic shares are higher than the international shares under the assumption that all would contain a battery.  
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 International Domestic 
Cellphones & Related Products 50% 60% 
Notebook and Handheld Computers 50% 75% 
Audio & Video Equipment 50% 60% 
Hand Power Tools 50% 60% 
Other Electronic Goods 50% 60% 
Lithium Ion Batteries 75% 90% 

 

• Packaging Impacts – The unit impact for packaging were estimated as describe in 

Section 3.3.3. 

• Air Transport Impacts – The hazmat premiums for air transport were calculated based 

on the assigned average shipment sizes by commodity group and a rate formula of 

$35 per shipment plus $1.50 per kilogram applied to 75% of international shipments 

and 10% of domestic shipments (see Section 3.3.3). 

• Related Services Impacts – Total impacts inclusive of non-transport services such as 

forwarding, warehousing and logistics management are estimated based on 24% of 

the direct transport impacts (see Section 3.3.3). 

• Inventory Cost Impacts – The cost impact of additional transit times is based on the 

unit average value for each product category and flow type, assumed delay times by 

flow type (international = 1.0 days and domestic = 0.5 days), and a value of time 

factor (0.5% per day for notebooks and hand power tools and 0.9% per day for all 

other products). 

• Training Impacts – The shipper training costs are estimated based on an assumption 

of 10 employees trained per 1,000 shipments at an average of $400 per employee.   

• Lost Sales Impacts – The number of units and sales revenue lost due to increased 

costs are estimated based on the average product value and average cost impact per 

unit for each commodity group, and a conservative price elasticity of 1.0, applied at 

the final delivery point.31 

• Foreign-to-Foreign Trade Impacts – The impact on foreign-to-foreign trade is based 

on (1) the ratio of Asia-origin air shipments for “Rest of World” destinations to 

                                                            
31 The unit cost impacts for re-exports and domestic transfers include the impact for the import leg, while the 
impact on import sales exclude those flows. 
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“North America” destinations for each traffic category; (2) the express share of air 

shipments to “Rest of World” destinations for each traffic category; (3) an estimate 

that 50% of that trade would affect U.S. companies32; and (3) an estimated share of 

25% that move on U.S. airlines and would be affected by the rule.33  A combination 

of these factors produces a share that is then applied to the total impact for U.S.-

related trade. 

 

3.4.2 Cost Impact Estimates 

 

  The direct cost impact for U.S.-related trade is estimated at $1.0 billion for the 

base year including $183 million in packaging costs, $386 million in transport and related costs, 

$431 million of inventory carrying costs, and $8 million in shipper training costs.  Cellphones 

account for the largest share of these impacts at $479 million followed by notebook and 

handheld computers ($266 million) and audio and video equipment ($178 million).  On average, 

these cost impacts add $2.47 per shipped unit (or 1.2% of the product value) and $299 per 

shipment.  Increased logistics costs are projected to result in a loss of 5.4 million unit sales by 

affected manufacturers.  The rule’s impact on foreign-to-foreign trade is estimated at an 

additional $249 million for a total cost impact of $1.3 billion per year. 

 

  The conservative nature of these estimates can be demonstrated by comparing 

them to the total impacts estimates by the limited number of shippers responding to the survey 

that combined projected annual impacts of up to $450 million for U.S. related trade only (or 

about 45% of the total estimated in the model).  Note that these cost impacts did not include all 

of the impact categories for each shipper, and none included estimates of inventory cost impacts.   

                                                            
32 While it is likely that the companies participating in U.S. air trade will also be similarly represented in other trade 
markets, this conservative estimate accounts for intra-regional trade and the possibility that these other world 
markets have lesser concentrations of products using lithium ion batteries. 
33 The first two factors are based on the Seabury air trade statistics for 2008 matching the affected product 
categories to Seabury’s grouping (see Exhibit 3-8).  Foreign exports of batteries (which is not separately identified 
in the data) uses a ratio of 1.00 for the trade volumes and the average of the other categories for the express share 
of trade.  The low share of affected express trade assigned to U.S. airlines is also conservative considering that 
FedEx and UPS are the world’s largest express airlines by a large margin. 
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4.0 The PHMSA Benefits Analysis Is Erroneous and Unsupportable on Its Face 

 

It is important at the outset of this discussion to note that the PHMSA Cost-Benefit 

Analysis talks in terms of “reducing” the risk of fire on aircraft.1  Furthermore, at page 18, the 

PHMSA report states: “PHMSA and FAA cannot say definitively that the lithium battery fires 

would have been prevented had the provisions of this NPRM been in effect at the time the fires 

occurred” (emphasis supplied).  The FAA has used accident data and Monte Carlo simulation 

models in the past to predict likely outcomes and the estimated benefits from newly proposed 

regulations.2  PHMSA did not develop any probability models or expected value calculations for 

the instant analysis.  It simply assumed 100% effectiveness in saving the costs of fire and 

catastrophic loss of aircraft, even though the majority of all the incidents PHMSA relied upon 

did not occur on the aircraft at all.  Similarly, PHMSA reported no accident data to demonstrate 

any cause and effect between the air transportation of lithium cells and batteries, and aircraft 

accidents.  The entire PHMSA analysis is based upon a review of incidents, not accidents.  It is 

customary in FAA rulemaking of this nature (safety) to relate the proposal to an accident history, 

and not to incidents, which may or may not bear a causal relationship to aircraft accidents.   

 

4.1 The PHMSA Empirical Evidence of Aviation Incidents Related to Lithium 
Ion Battery Transportation 
 

The PHMSA’s primary database used to analyze the rate of lithium battery 

incidents is presented in the table on page 15 of the BCA.  For the period from March 1991 

through September 2009 it reported 44 total incidents.  Seventeen (17) incidents occurred in the 

passenger cabin of passenger aircraft or in checked passenger baggage.  These 17 incidents are 

not addressed by this rulemaking and are therefore outside the scope of this rulemaking.3  

Consequently, only 27 incidents are relevant to this inquiry.  Of the 27 lithium battery incidents, 

17 are alleged to have involved lithium ion batteries, 16 in all-cargo aircraft transportation, and 

one incident related to cargo stored in the belly of a passenger plane.  All 17 of these lithium ion 

                                                            
1 PHMSA Cost-Benefits Analysis, p. 14.   
2 See, for example, Federal Aviation Administration (FAA), Draft Regulatory Evaluation, Initial Regulatory 
Flexibility Determination, International Trade Impact Assessment, and Unfunded Mandates Assessments, AOP 310, 
May, 2008.   See also, Federal Aviation Administration (FAA), Economic Analysis of Investment and Regulatory 
Decisions – Revised Guide, January, 1998, pages 22 – 25 and 100 ff. 
3 See NPRM, Federal Register, January 11, 2010, page 1303.   
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battery incidents occurred between October 1998 and August 2009, an eleven year period.  The 

average incident rate was, therefore, 1.55 per year.  The PHMSA’s inflation factor used to 

estimate future incidents4 would yield a forecast future incident rate of 2.2 lithium ion battery 

incidents per year.  This covers all U.S. registered aircraft operating throughout the world.5   

 

4.2 There is No Evidence that Any of the 17 Lithium Ion Battery Incidents 
Caused Aircraft Damage 
 

The CAC/TranSystems team has examined the “Incident Summary” notes 

provided in the FAA source documents that PHMSA relied upon and cited.  From this review 

only the passenger flight and 3 of the 16 all-cargo flights experienced smoldering or fire when 

the batteries were stowed in the aircraft.  The vast majority of incidents occurred prior to 

boarding, after ULD breakdown in the sort center or cargo facility, or in the customs office.6  In 

no case is there mention of aircraft damage, or even damage to the ULD itself.  It appears that 

only limited amounts of cargo were damaged in the 17 relevant incidents.    

 

4.3 PHMSA Has Overstated the Cost of Lithium Ion Battery Incidents By 99.9% 
 

In any cost-benefit analysis prepared to assess the desirability and efficacy of a 

proposed rulemaking or infrastructure investment, the projected benefits should be based on the 

estimated level of benefits with and without the rule.  In this case, the projected level of damages 

(cost savings) should be based on the factual history of relevant accidents involving air 

transportation of lithium ion batteries.  This history should then be adjusted to account for future 

growth, declining incident rates (e.g. incidents per 100,000 flights), and any known policies or 

conditions that will mitigate future occurrences.  The net benefits of the proposed rule should be 

based on the difference between the projection of benefits (or savings) under status quo 

conditions, and the projections with full implementation of the rule.7   

 

                                                            
4 3.0 ÷ 2.1 = 142.9% (PHMSA Cost-Benefit Analysis, page 16). 
5 It is useful to note that both UPS and FedEx serve over 200 countries.  
6 The 17 incidents involving lithium ion batteries are listed in Exhibit 4-1. 
7 FAA, op. cit., pages 12 – 17. 
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PHMSA did not follow these guidelines.  It chose not to examine historical 

aircraft accidents and damages associated with lithium ion batteries, but rather it utilized 

experience from unrelated hazmat and other passenger aircraft fires to provide a basis for 

estimating future benefits.  This is a fallacious assumption.  PHMSA did not examine available 

up-to-date data that measure historical damages from lithium ion battery incidents on aircraft, but 

rather selected unrepresentative and unrelated historical data that overstate potential benefits, 

such as the losses from the 1996 ValuJet crash.  PHMSA did not provide any support that the 

rule would completely mitigate all of the future damages, however they are measured.  In brief, 

PHMSA’s projected cost savings (benefit) should have been based on the actual damages 

associated with these incidents, and they are not.  

 

PHMSA has inappropriately used cost evidence from 15 fires aboard passenger 

aircraft during the 1995 – 2004 period to estimate the benefits of its proposed rulemaking.  One 

of these fires involved the catastrophic loss of the ValuJet DC-9-30 and its passengers and crew.  

PHMSA claims the total loss from the 15 fires was $487.7 million, of which $336.0 was 

accounted for by the ValuJet crash.  The ValuJet fire and subsequent crash were due to the 

improper handling of empty oxygen canisters.  It had nothing to do with lithium batteries and is 

completely irrelevant to this rulemaking.  Eliminating ValuJet from this population leaves 14 

aircraft fires with a loss value of $151.7 million, although there is no evidence provided by 

PHMSA that any of them are relevant to this inquiry.   

 

The passenger aircraft fires could have resulted from a wide variety of causes.  PHMSA 

does not provide the cause of fire.  Nor does it assert that any of them were caused by lithium 

batteries, or lithium ion batteries.8  We assume that these 14 passenger aircraft fires were among 

the 45 hazardous materials fires PHMSA cites at page 18.  These fires occurred on aircraft in the 

10 year period from 1995 through 2004.  Only four of the fires (9%) involved shipments of 

lithium batteries.  Of the 44 lithium battery incidents cited at page 15, only 17, or 38.6%, were 

                                                            
8 One cannot be certain from the PHMSA language whether four of the flights contained lithium batteries which 
may or may not have been the cause of fire, or whether it intended to assert that lithium ion batteries were the cause 
of four fires.   



4-4 
 

potentially relevant9 lithium ion battery incidents.  Consequently, following the PHMSA logic, 

its adjusted number of estimated lithium ion-related fires on aircraft would be 1.54 over a 10 

year period.10   

 

The HMIS records sourced by PHMSA11 can be accessed on-line by the public.  Data are 

available on-line for the years 1998 through 2009, but not earlier than 1998.  CAC/TranSystems 

analyzed the data for the 12-year 1998-2009 period (Exhibit 4-6) and discovered the following: 

 

(a) There were a total of 17 incidents of fires on aircraft related to lithium-based 

commodities for an average of 1.4 incidents per year. 

(b) Damages from fires on aircraft involving hazardous materials totaled just 

$456,000 between 1998 and 2009 or just $38,000 per year with incidents 

involving lithium-based commodities accounting for just 23% of that. 

(c) In fires where lithium was involved, the average cost per fire was $6,188 with a 

total of $37,000 in damages over the last five years..   

(d) There is no upward trend in aircraft fires per year. 

 

This examination of the HMIS evidence raises the question of why PHMSA cherry-

picked its time period for its analysis, and why it included fire incidents (like ValuJet) and 

possibly others that have no relevance to this inquiry.  PHMSA’s deliberate actions to distort the 

truth cannot be condoned.   

 

To estimate future cost impact, CAC/TranSystems conservatively assumed 1.54 lithium 

ion fire incidents would occur in the next 10 years.12  Since the average fire involving lithium 

batteries has cost $6,200, the next 10 years of relevant lithium ion incidents could cost 

approximately $10,000,13 or an average cost of $1,000 per year (Exhibit 4-2).14  This is 99.9% 

less than the $10.0 million annual benefit claimed by PHMSA (Exhibit 4-3). 

                                                            
9 Incidents occurring in the passenger cabin or in passenger checked luggage are outside the scope of the NPRM and 
therefore irrelevant to the cost-benefit analysis.   
10 4 x 38.6% = 1.54. 
11 See PHMSA, Cost-Benefits Analysis, December, 2009, page 18. 
12 See above and an assumed constant trend in fires per year,.  
13 $6,200 per fire x an estimate of 1.54 fires per year over the next 10 years.  
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The series of unsupported estimates produced by PHMSA is shown in Exhibit 4-3.  As 

discussed above, CAC/TranSystems has made adjustments to the PHMSA estimates and 

presented its cost estimates in Exhibit 4-2.  As shown in these exhibits, PHMSA has overstated 

the prospective savings (benefits) by 99.9% largely because it loaded up the calculations with 

irrelevant incidents, damages and aircraft losses, and cherry-picked its preferred historical time 

period and fire incidents.   

 

In the case of historical lithium ion battery incidents, no evidence has been provided by 

PHMSA that any aircraft damage resulted from the incidents; no injuries to people were 

reported; and no loss of life was reported.  However, for purposes of this notional analysis 

CAC/TranSystems assumes that damages to aircraft, ULD’s, cargo and people would be at most 

$1,000 per year due to the air transportation of lithium ion batteries under current rules.   

 

4.4 PHMSA’s Assessment of Potential Catastrophic Loss Is Unjustified and 
Inappropriate 

 

There are hundreds, if not thousands, of reasons why an airplane may crash.  

PHMSA has presented no historical evidence of any aircraft crash (total or partial loss), or even 

an aircraft accident, that can be traced to a problem from carrying lithium metal or lithium ion 

batteries.  PHMSA has simply assumed hypothetically that either a “medium” sized passenger 

aircraft or a “medium” sized all-cargo aircraft will crash with a total loss of life.  PHMSA 

provided a range of benefit-cost ratios depending upon which type of plane would be involved in 

its assumed crash, and depending upon whether such an accident occurred in the first or the tenth 

year in the future.  Given the fact that PHMSA has not produced a single piece of evidence of 

any historical aircraft accidents where the probable cause was lithium ion or lithium metal 

batteries, and therefore no past aircraft were damaged and passenger/crew members injured or 

killed, it is erroneous to incorporate such purely speculative events in a benefit-cost analysis that 

is being used to support a rulemaking initiative.   

 

                                                                                                                                                                                                
14 The theoretical annual benefit from avoiding all fires involving both lithium metal and lithium ion batteries is 
$1,600 (27/17 x 1000). 
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Notwithstanding PHMSA’s unjustified inclusion of catastrophic aircraft loss in its 

benefits assessment, CAC/TranSystems is compelled to comment and correct PHMSA’s 

erroneous analysis.  The CAC/TranSystems adjustments still produce a conservative benefits 

estimate.   

 

4.4.1 CAC/TranSystems Adjustments to PHMSA’s Estimates of Catastrophic Loss 
Savings 

 

PHMSA has made several profound errors in its hypothetical analysis.   

(a) Aircraft Replacements Costs:  The PHMSA has valued replacement aircraft 

at current list prices posted by Boeing but airlines do not pay list price.  

They pay a discounted price based on lengthy negotiations  The FAA has a 

well developed methodology for estimating replacement cost of all 

categories of commercial airplanes.  Moreover, the FAA has utilized this 

methodology in its regulatory benefits-cost analyses.  The most recent FAA 

manual for determining replacement costs was updated in 2007.15  

CAC/TranSystems does not agree that the B777-200ER represents the 

average size of passenger aircraft, or that the B777 freighter represents the 

average size of all-cargo aircraft.  Both are too large.  However, assuming 

these planes are used in the analysis, the FAA reports that the market-based 

replacement costs of a twin-engine wide body passenger aircraft (like the 

B777-200ER) is $42.3 million; and the corresponding cost of a twin-engine 

wide body freighter (like the B777) is $23.0 million.16  The new aircraft 

prices of $225 million and $254 million are not appropriate for this analysis.   

 

(b) The probability of catastrophic loss based on historical accident/incident 

data is mathematically close to zero. It is possible to impute a probability of 

occurrence based on intuitive judgment so long as it does not stray too far 

from known historical reality.   

                                                            
15 FAA, Economic Values For FAA, Investment and Regulatory Decisions, A Guide, October 3, 2007.  
16 Ibid., page 5-3. 
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For the limited purpose of this notional set of calculations, 

CAC/TranSystems believes it would be conservative to impute a 5% 

probability of occurrence for a catastrophic event over the next ten years.  

This assumes there is a 5% probability of a catastrophic aircraft accident 

during the next 10 years due to lithium ion batteries, when none have 

occurred in the past.  This is a conservative assumption.  It should also be 

noted that in its recent crew training benefit-cost analysis, the FAA found 

that 75% of aircraft accidents do not involve the loss of life.  Twenty-five 

percent (25%) involve one or more deaths, but not necessarily total loss of 

life.17   

 

(c) PHMSA’s estimate of catastrophic loss for a passenger aircraft is $868.8 

million, while the corresponding freighter aircraft loss is $265.5 million.  

The primary difference is due to the assumed number of human lives lost in 

each incident.  However, the vast majority of the lithium ion battery traffic 

moves on freighter aircraft.  In fact, the list of 17 relevant lithium ion battery 

incidents (Exhibit 4-1) shows 16 freighter aircraft incidents and one 

passenger incident over the 1998 – 2009 period.  Consequently to arrive at 

single point estimate of the benefit-cost ratio, it is reasonable to weight the 

prospective costs 16:1 and thereby derive a single “expected value.”   

 

(d) For the limited purpose of displaying a range of benefit-cost ratios, PHMSA 

assumed that its hypothetical catastrophic event (with 100% loss of life) 

occurs in either the first or the 10th future years.  A point estimate could 

have been obtained by assuming the mid-point (year 5) in the future 10-year 

period.   

 

 

 

                                                            
17 See FAA Draft Regulatory Evaluation, Initial Regulatory Flexibility Determination, International Trade Impact 
Assessment and Unfunded Mandates Assessments,  May 2008, page 5.  The FAA’s list of 169 accidents and costs is 
reproduced in Exhibit 4-4.  
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4.4.2 The Expected Value of Benefits from Reducing the Probability of an Aircraft 
Crash is $1.4 Million 

 

CAC/TranSystems has incorporated the adjustment factors described in 

section 4.4.1 above into an expected value analysis of the cost of an aircraft accident.  This is 

shown step by step in Exhibit 4-5.  When the corrections to PHMSA’s analysis are made, and the 

likelihood of a freighter loss versus a passenger aircraft loss is imputed, one can derive a single 

point estimate.  It is clear that PHMSA’s speculative proposition, which has no empirical basis 

whatsoever, vastly overstates the risk of loss from an aircraft accident as well as the amount of 

dollar loss by many orders of magnitude.  PHMSA’s hypothetical calculations show a loss 

ranging from $135.0 million to $868.8 million.  Using corrected data, realistic estimates, and 

probabilities of occurrences, CAC/TranSystems’ single point estimate of the loss from an aircraft 

accident is $1.4 million, not $135.0 to $868.8 million.18  This is the maximum benefit that could 

be ascribed to the proposed new rule and this assumes that the probability of accident prevention 

due to the rule is 100%.  This latter assumption is, itself, not plausible.  To be strictly correct, the 

analysis should further impute a probability of success.  Something on the order of 50% would 

seem reasonable, and then the final benefits estimate would decline from $1.4 million to $0.7 

million.  With tens of thousands of people who would have to pack and document perfectly for 

every shipment in order to achieve a close to a 100% safety outcome, a 50% success probability 

is a reasonable assumption.   

 

 

 

 

 

 

 

 

 

 

                                                            
18 See PHMSA Benefit-Cost Report, Table 3-4B, Page 20.  



4-9 
 

4.5 The Net Present Value of Benefits from Avoiding Fires and Potential 
Aircraft Accidents Is At Most $1.4 Million 
 

Assuming the proposed rule would be 100% effective in eliminating damage from 

fires and potential catastrophic loss caused by lithium ion batteries, the maximum NPV of 

benefits  is estimated by CAC/TranSystems as follows:   

 

(a) NPV of fire damage @ $1,000 

per year for 10 years19    =    $7,00020 

(b) NPV of hypothetical aircraft crash21  = 1,400,000 

(c) Total (assuming 100% effectiveness)  = 1,407,000 

 

This is the maximum benefit possible from the rulemaking proposal.  As with 

most new safety procedures that rely upon changed behavior and perfect adherence to new rules, 

the system will always be vulnerable to human error, oversight, and carelessness.  Therefore, the 

PHMSA’s assumption of 100% effectiveness will not be achieved, and it is for this reason that 

CAC/TranSystems characterizes the potential $1.4 million benefits as a maximum possible 

outcome.  Furthermore, with no historical aircraft accidents it is not rational to assume anything 

about a future catastrophic loss.   

 

4.6 There Would Be Enormous Societal and Industry Disbenefits Occasioned by 
the Proposed Rulemaking 
 

In benefit-cost analyses where negative societal or third party impacts are present 

and identifiable, it is often preferable to treat these items as disbenefits (negative benefits) rather 

than costs.  The amounts of economic impact are the same, it is simply a matter of whether or not 

it is more appropriate to treat them as a deduction from the estimated benefits rather than an 

addition to the estimated costs of the initiative at issue.   

 

                                                            
19 Discounted at 7% per year.  
20 For all lithium batteries the benefit would be $11,200, which is 1,600/1,000 x $7,000. 
21 Exhibit 4-5.  
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The CAC/TranSystems research and analysis has identified several significant 

disbenefits that would result from implementing the proposed rule.   

 

4.6.1 U.S. Foreign Trade Will Be Impacted Negatively  

 

Due to major disruption of the supply chains of PRBA members, coupled 

with the significant increase in their costs of doing business, all of which need to be passed on to 

the ultimate consumer, the final prices of goods will increase and the volume of goods sold 

(demand) will decline.  Cost/price benefits will be conferred upon foreign manufacturers and 

distributors that will remain largely un-impacted by the new rules.  As a consequence, U.S. 

exports will decline and U.S. imports will increase.  This will further exacerbate the U.S. balance 

of payments, and tens of thousands of U.S. jobs in high technology, transportation, and 

distribution will be lost.   

 

4.6.2 Traffic, Revenue, Profits and Employment Will Be Diverted From U.S. to 
Foreign Flag Airlines 

 

The PHMSA proposal would affect nearly all lithium batteries carried on 

U.S. registered aircraft anywhere in the world.  The major lanes of traffic flow are Asia to the 

U.S., Asia to Europe, Intra-Asia, and U.S. to Latin America/Canada.  Since major U.S. airlines 

like FedEx and UPS are very significant participants in all traffic flow sectors, it is extremely 

likely that shippers will divert their foreign-to-foreign traffic to foreign flag airlines wherever 

possible to avoid the Class 9 hazmat packaging, handling, and transportation costs.  U.S.  

passenger airlines will be impacted as well.   

 

The result will be diversion of traffic to foreign flag carriers with the loss 

of significant revenue, traffic support for newly emerging cargo hubs in China and elsewhere, 

and U.S. airline profitability.  The volume of impacted traffic is potentially so significant that it 

will cause reductions of U.S. flag capacity and a resultant loss of pilot jobs along with ground 

handling and trucking employment by U.S carriers.   
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4.6.3 Supply Chain Disruption Will Cause Massive Diversion to Canada and 
Mexico 
 

Major PRBA members with highly sophisticated supply chains that move 

enormous volumes of batteries, and products with batteries, are conducting studies to redesign 

their distribution systems in North America.  If the PHMSA rule is implemented, distribution 

centers will be closed in the U.S.; replacement centers will be opened in Canada and Mexico; air 

traffic inbound from Asia will land in Canada and/or Mexico; and the U.S. markets will be 

served by trucks from the new distribution centers across the border.   

 

This level of re-design of the distribution systems will add cost and 

delivery time to the final consumer.  It will cause the loss of many thousands of jobs in the U.S. 

and provide new employment for Canadians and Mexicans.   
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5.0 THE PROPOSED RULE OFFERS LESS THAN ONE CENT OF BENEFITS PER 

DOLLAR OF COSTS IN ADDITION TO SERIOUS CONSEQUENCES FOR THE 

U.S. ECONOMY 

 

The PHMSA cost-benefit analysis significantly overstates the benefits and 

materially understates the costs of its proposed rule.  Its report suggests a benefit-cost 

ratio of 1.07 to 1.00, which barely crosses the necessary threshold of 1.00 to 1.00.  

Assuming an unjustified catastrophic aircraft loss, the ratio would increase to a minimum 

of 1.92 to 1.00 up to a maximum of 9.30 to 1.00, depending on when the loss would 

occur and what type of aircraft.   

 

It is unclear as to why the PHMSA presented this array of benefit-cost ratios 

without indicating the true estimate as it should have done and alternatives based on 

reasonable assumptions – not a speculative catastrophic loss with no statistical basis.  As 

described in Section 4, the benefits should have been estimated assuming a reasonable 

probability of those benefits being realized. 

 

It is therefore difficult to compare the CAC/TranSystems results with the various 

PHMSA benefit-cost ratios.  To put the values on a common basis, a point estimate 

$228.2 million was derived as described in Table 5-1 inclusive of the damage-based 

benefits.  The resulting benefit-cost ratio is 3.23 to 1.00. 
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Table 5-1 

The Benefit-Cost Ratio for PHMSA’s Rule is Less Than  

One Cent per Dollar of Cost 

(Thousands of Current or NPV Dollars) 

 

    10-Year NPV @ 7% Discount  

  Base Year  

Without 
Catastrophic 

Loss  

With 
Catastrophic 

Loss  

A.  BENEFITS        
        
PHMSA Estimate  $10,000 $75,150 1/ $228,207 2/
  
CAC/TranSystems  $1 $7 $1,407

  
  

B.  COSTS  
PHMSA Estimate  $9,390 $70,560 $70,560
  
CAC/TranSystems  

PHMSA corrections  $25,521 $191,798 $191,798
With Cost Impact Model  $1,117,686 $8,399,672 $8,399,672

  
  
C.  BENEFIT-COST 
RATIOS  
PHMSA  1.07 1.07 3.23
CAC/TranSystems  

PHMSA corrections  < 0.001 to 1.00 < 0.001 to 1.00 0.01
With Cost Impact Model  < 0.001 to 1.00 < 0.001 to 1.00 < 0.001 to 1.00
  

1/ From PHMSA, Cost-Benefit Analysis, December, 2009, Page 20, Table 3-4A.  

2/  Ibid, Page 20. This is the sum of (1) the weighted average of PHMSA'a claimed 10-year catastrophic loss 
NPV (@7%) of a passenger aircraft loss ($441.65 million) with a weight of 1, and a cargo aircraft loss 
($135.02 million) with a weight of 16; and (2) the 10-year claimed damages savings NPV (@7%) of $75.15 
million. The relevant PHMSA numbers are shown in its's Cost-Benefit Analysis report on tables 3-4A and 3-
4B. 
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The CAC/TranSystems analysis is far more complete in terms of its empirical 

research, shipper survey, and breadth of impacted logistics activities and costs.  As 

summarized in Exhibits 5-1 and 5-2, the net present value of benefits (at a 7% discount 

rate) is $1.39 million compared to $8.5 billion of costs, for a ratio of less than 0.0001 to 

1.00.  The difference between costs and benefits is even greater if a minimal amount of 

growth (5% per year) is assumed for trade activity.  In that case, the estimated costs’ net 

present value increases to $10.4 billion over 10 years, compared to just $1.7 million of 

benefits.  Even with minor corrections to the PHMSA cost estimates (and assuming the 

corrected CAC/TranSystems benefits), the benefit-cost ratio is only 0.01 to 1.00. 
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Company:  ______________________________ Final Product Category:  ________________________ 

Instructions 

The attached survey form is designed to collect information on how the proposed PHMSA rule will affect 
the cost and efficiency of transportation of lithium ion batteries or any products/components containing 
those batteries.  Section A provides an overview of your supply chain that would be affected by the rule.  
Section B deals with impacts as they specifically apply to a particular trade flow as defined by 
product/component and trade lane and may require multiple forms (e.g., one for battery transport and 
one for final product transport).  Section C information will be used to make the point that the rule will 
be impacting highly sophisticated and well-optimized supply chains that are essential to major U.S. 
manufacturers, consumer product retailers/wholesalers and, ultimately, their customers.  Section D 
solicits information that can be used in the revised estimate of cost impacts. 

 All responses will be treated as confidential and will not be associated with a particular company or 
used to reveal actual volumes or sensitive information.   

 The following describes the general scope of the analysis: 

 Affected Trade Flows 

• Shipments of the following products or components containing lithium ion batteries: 
o Cells 
o Battery Packs 
o Products packed with unattached battery 
o Product with battery included (with rating >3.7 watt-hours) 

• Impacts by Trade Flow Types 
o Imports to U.S. 

 Require UN-spec outer packaging for cells, packs or products with unattached 
batteries 

 Waterproof outer packaging for products with battery included 
 Class 9 handling for all types of shipments on all airlines 
 Ocean/surface shipments marked to prevent air transit 

o U.S. Domestic Air (or Export) 
 Hazmat training  
 Class 9 handling for shipments on all airlines 

o U.S. Domestic Ground 
 Hazmat training  

o Foreign-to-Foreign 
 Require UN-spec outer packaging and Class 9 handling for shipments on all U.S. 

airlines (including FedEx and UPS) or airlines using U.S.-registered aircraft 
 Ocean/surface or non-U.S. air shipments marked to prevent U.S. aircraft transit 
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A.  Overview of Supply Chain Sectors Affected by NRPM 

Final Product:   Cellphones ____    Notebooks  ____   Battery Packs  ____  Cells  ____   

                            Other (specify)  _____________________________________ 

1.  Please identify the volume and average shipment characteristics for air traffic affected by the rule 
(repeat for multiple final products). and  

  
Cells 

Battery 
Packs 

Product and 
Battery Separated 

Product including 
Battery 

Annual Units via Air*     
Average Pounds/Unit     
Average Units/Shipment     
 
U.S. Air Imports     
  % To Dist. Center  % % % %
  % To Distributors % % % %
  % To Retailers % % % %
  Ratio Ocean to Air  % % % %
 
U.S. Air Domestic     
  % To End-User % % % %
  % To Dist. Center % % % %
  % To Distributors % % % %
  % To Retailers % % % %
  Ratio Surface to Air      
 
U.S. Air Exports % % % %
  Imports, Domestic & 
Exports Combined 100% 100%

 
100% 100%

 
Foreign-to-Foreign Air Trade 
  Annual Units via Air**  
   % via U.S. Airlines***  
 
Inbound Shipments from Retail Customers(returns or repairs) 
  Annual Units via Air*  
 
* Provide share of world market if unit volumes are not available.  Complete Section B for each column 
shown with traffic volumes. 
** Provide as ratio to U.S. destination shipments if unit volumes are not available. 
*** Share of air trade between foreign points moving on aircraft registered in the U.S. 
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2.  Please provide a description or graphical design of your supply chain that will be affected by the rule. 

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
____________________________________________________________________________________ 
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B.  Trade/Traffic Routing Patterns for Lithium Ion Components and Projects 

Please describe the likely impacts (with a focus on unit cost increases) of the proposed rule (one sheet 
for each affected air trade flow, e.g., battery pack imports to U.S.) 

1.  Product/Component:   
 
2.  Origin/Destination Routings 
 
3.  Impact on Air Packaging, Marking & Documentation Percent Affected by Rule 
(Estimate direct cost impact of UN-spec and/or waterproof package on a unit basis) 
 

 
 
Percent of Air Volumes Affected  _______%       Shipment Unit  _______________ 
 
Current Cost _____ /unit        Projected Cost _____ /unit       Net Cost Increase _____ /unit 
 
Comment______________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
 
4.  Impact on Air Transport Costs and Service Levels  
(Estimate net increase in air transport costs (Class 9 premium) and transit time for hazmat handling as 
applies to delivered final product including all segments of distribution chain.)   
 

 
 
Percent of Air Volumes Affected  _______%      Unit  _____________     Net Cost Increase   _____ /unit        
 
Net Increase in Product Delivery Time  _____  Days 
 
Other Impacts including reduced routing options and rate competition : 
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________

DOT did not assign any cost impact for either shipping as Class 9 or from increased handling costs 
for air carriers (estimate either impact plus any impact of final product delivery time). 

DOT estimated an increase of $1.25-$1.50 per outer package but assumed an increase from 24 
units to 250 units per package (for an unspecified product).  Is this reasonable and is it possible to 
substantially increase your unit shipment size?  DOT also estimated an additional 30 seconds for 
shipment for documentation. 
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______________________________________________________________________________________
 
5.  Impact on Training of In-House Personnel 
(Estimate cost impact of compliance with requirement for hazmat training of personnel packing and/or 
handling these products).  
 

 
 
# of Employees_____________________Training Costs per Employee_____________________________ 
 
Comments_____________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
 
6.  Impact on Downstream Customers (Distributors/Wholesalers/Retailers/End-Users) 
(Describe impact on training required for re-packaging or handling of affected products by your 
customers including returned products from end-users.  Describe any other impacts on these parties.) 
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
 
7.  Impact on Supply Chain Design/Efficiency and Total Logistics Costs 
(Describe the expected impact of cost/transit time impacts on your overall supply chain including the 
movement of production/distribution facilities particularly to international points.) 
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
 
8.  Impact on Surface Traffic 
(Describe the likely effect of air-related impacts on surface traffic in order to conform packaging and 
handling methods.  If possible, describe as a ratio to air impacts.) 
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________

DOT assumed about $10 per employee per year but did specify which employees would be covered. 
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______________________________________________________________________________________
 
D.  Scope and Scale of Logistics System 

Please provide any quantitative measures that can be used to describe the scope or scale of your 
distribution operations that will be disrupted or complicated by this rule.  For example, “air logistics 
costs amount to $xxx million per year and account for xx% of final product cost” or “our supply chain 
handles xxx million shipments per year or services xx customers each with distinct needs”. 

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 

E.  Other 

1.  Can you provide any industry-wide studies/statistics that measure the size of the affected market? 

 

2.  Can you (or have you) measured the cost and other impacts of the rule using internal supply chain 
planning tools? 

 

3.  Are your operations as described in Sections A and B representative of the industry? 

 

4.  Do you have any standard measures or methods that can be used to measure the impact of cost or 
delivery time increases on overall sales or product value? 

 

5.  What are your total annual payments (e.g CY 2009) to U.S.-flag airlines for transportation of the 
products subject to the proposed rule  $_________?  How much of this will be transferred to foreign-
flag airlines if the proposed rule is adopted $__________? 
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Summary Description of 17 Lithium Ion Battery 
Incidents between 1998 and 2009 

_____________________________________________________________________________ 
 
 

 
Date 

  
Description 

 Aircraft 
Type 

  
Airline 

 8/25/09  Burning and smoking package found at Medford, 
MA cargo facility 

 Cargo  FedEx 

 
 6/18/09 

  
Smoldering package at Taipei cargo hub 

  
Cargo 

  
UPS 

 
 7/15/09 

  
Package discovered emitting smoke and smoldering 
in Dominion Republic 

  
Cargo 

  
UPS 

 
 6/18/09 

  
Burned package discovered in ULD while 
unloading in Honolulu 

  
Cargo 

  
UPS 

 
 8/06/08 

  
Package found smoking in Copenhagen ground sort 
facility 

  
Cargo 

  
UPS 

 
12/15/07 

  
Package discovered emitting smoke at sort center in 
Frankfurt 

  
Cargo 

  
FedEx 

 
12/11/07 

  
Box cut into and started a fire during inspection in 
customs office 

  
Cargo 

  
UPS 

 
 9/30/07 

  
Box emitted smoke when offload at Subic Bay sort 
center 

  
Cargo 

  
FedEx 

 
 8/08/07 

  
One battery in a package started to burn during 
custom inspection at Frankfurt 

  
Cargo 

  
FedEx 

 
11/11/06 

  
Battery started emitting sparking flames, and smoke 
during cargo inspection 

  
Cargo 

  
? 

 
 7/17/06 

  
Package caught fire while held in bond for customs 
in Korea 

  
Cargo 

  
 FedEx 

 
 6/02/06 

  
Fire in the cargo hold; flight diverted 

  
Passenger 

  
Air 
China 

 
 3/03/06 

  
Package smoking at FedEx station at Shenzen 

  
Cargo 

  
FedEx 
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Date 

  
Description 

 Aircraft 
Type 

  
Airline 

 
 6/29/05 

  
While unloading cargo from a ULD it was 
discovered that a fire had taken place (burnt 
package) 

  
Cargo 

  
UPA 

 
 8/07/04 

  
Fire started during ULD loading process at 
Memphis hub 

  
Cargo 

  
FedEx 

 
 8/12/04 

  
Burning odor at FedEx sort center at Los Angeles 

  
Cargo 

  
FedEx 

 
10/10/98 

  
Fire warning diverted flight.  After landing, 
discovered heat rising between pallets on jet flat 
and strange odor 

  
Cargo 

  
? 

 
 
 
 
 
Source:  FAA, Batteries & Battery-Powered Devices, Aviation Incidents Involving Smoke, Fire, Extreme Heat or 
              Explosion, as of September 24, 2009.  See also, 
              http://www.faa.gov/about/office_org/headquarters_/offices/ash/ash_programs/hazmat/aircarrier_info/. 
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The Estimated Savings Due To Aircraft Fires 

Avoided Involving Lithium Ion Batteries Is $1,000 
______________________________________________________ 

 
 
Line 

  
Item 

  
Comment 

     
1.  No. of  lithium fires on aircraft during the  

ten years 1995 – 2004                                           = 4          
 PHMSA Report, 

Page 18. 
 
2. 

  
No. of relevant lithium ion 
fires                                                                  = 1.54 

  
 
Line 1 x 38.6% 

 
3. 

  
Cost per aircraft fire where lithium  
was involved (1998 – 2009)                             = $6,200 

  
 
HMIS data (Exhibit 4-6) 

 
4. 

 
 

 
Future growth in fires per year                         =  0.0% 

  
No growth in HMIS data 

 
5. 

  
Cost of relevant lithium ion battery 
Related aircraft fires over the next 
10 years                                                         = $10,000 

  
 
Lines 2 x 3 
(rounded) 

 
6 

  
Cost per year of relevant lithium 
ion battery related aircraft fires                     = $1,000 

  
 
Line 5 ÷ 10 

 
7. 

  
Cost per year of relevant lithium 
battery related aircraft fires                           = $1,600 

  
 
Line 6 x 271 
              17 

     
     
     
 

                                                            
1 PHMSA’s source data (See PHMSA Report, page 15) shows 27 total lithium battery related incidents, of which 17 
are lithium ion and 10 are lithium primary. 
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PHMSA’s Estimate of Potential Cost Savings (Benefit) 

Achieved Is Illogical and Unsupported By the Data 
_________________________________________________________ 

 
 
Line 

  
Item 

  
Comment 

   
From HMIS Records – According to PHMSA 

  

     From 1995-2004 (Ten Years):   
1. 
 
 
2. 

  45 Hazmat fires on all aircraft types 
 
 
 4 of these (9%) involved shipments of lithium 

ion batteries 

 No mention if all U.S. Part 121 
operations. 
 
No mention if batteries caused 
fires. 

 
3. 

  
 15 of the 45 were fires on passenger aircraft at a  

total cost of $487.7 million.  The ValuJet crash  
accounted for $336.0 million.  

  
ValuJet fire is irrelevant to this 
rulemaking.  Others may also 
be irrelevant. 

 
4. 

  
 No. of passenger aircraft fires per year = 1.5 

  
Line 3 ÷ 10 = 1.5 

 
5. 

  
 Cost of fires on 4 flights with lithium batteries 

            = $487.7 million x 9% = $43.9 million 
            = $4.4 million per year in 2005 dollars and 
              assumed to be $5.0 million in 2009 dollars 

  
There is no association between 
the 4 fires with lithium batteries 
and the cost of fires on 
passenger planes 

 
6. 

  
 Cost per year per passenger aircraft fire – 

= $5.0 million 
       1.5 per year 
= $3.33 million per year 

 

  
Line 5 ÷ Line 4 

  From Lithium Battery Incident Data   
7.   No. of incidents per year for the period 1998 

through 2009 = 2.1 per year 
 From p.15-16 of PHMSA 

Cost-Benefit Analysis 
 
8. 

  
 Assumed increased number of incidents per 

year for the next 10 years = 3.0 incidents per 
year 

  
Assumption by PHMSA 

 
9. 

  
Estimated cost savings per year due to PHMSA 
rulemaking proposal 
        = $3.33 Million x 3.0 
        = $10.0 Million per year 

  
Line 6 x Line 7 

 

 

There is no empirical connection between the two databases used by PHMSA.  The 
analysis is illogical, unsupportable and inadequately researched.  The ultimate conclusion 
made by PHMSA is erroneous. 
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List of FAA Air Carrier Accident Findings: 1985 - 2004
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List of FAA Air Carrier Accident Findings: 1985 - 2004
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List of FAA Air Carrier Accident Findings: 1985 - 2004

Source: FAA, Draft Regulatory Evaluation, Initial Regulatory Flexibility Determination, 
International Trade Impact Assessment, and Unfunded Mandates Assessment, May 2008, Appendix G.
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The Adjusted Benefits from Reduction in Catastrophic 

Loss Is At Most $1.4 Million 
_________________________________________________________________ 

 
 
Line 

  
Item 

 Dollars in 
Millions 

 Source/ 
Comment 

 
1. 

  
(a) Cost of freighter aircraft loss: 

- Aircraft 
- Human lives 

(2 persons x $5.8 mm per  
life x 25% probability of 
loss of life) 

- Total 

  
 
$  23.0 
 
 
 
      2.9 
$  25.9 

  
This report, page 4-6. 
 
PHMSA report, page 19. 

 
2. 

  
(b) Cost of passenger aircraft loss: 

- Aircraft 
- Human lives 

(111 lives x $5.8 mm per 
life x 25% probability of 
loss of life) 

- Total 

  
 
$  42.3 
 
 
 
  161.0 
$203.3 

  
This report, page 4-6. 
 
PHMSA report, page 19. 

 
3. 

  
(c) Weighted average cost at a freighter to 

passenger aircraft incident ratio of  
16:1 =  

  
 
 
$  36.3 

  
 
Exhibit 4-1 

 
4. 

  
Assumed probability of accident occurrence 
during the next 10 years =  

  
 
   5% 

  
CAC/TranSystems 
assumption solely for 
purposes of this calculation. 
There have been no 
historical aircraft accidents 
attributable to lithium or 
lithium ion batteries 

 
5. 

  
Assume this accident occurs at the mid-point of 
the next 10 years 

 
 
 

 
 
5th year 

  

 
6. 

  
Present value of the cost of this hypothetical 
aircraft accident: 
 
$36.3 million x 5% x 0.7632 = 

  
 
 
 
$1.4 Million 

 

 

 

 
 

                                                            
2 This is the present value of $1.00 discounted for four years at a 7% discount rate.  
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