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NOAA Analytical Support in 
Economics: Project Goals 

• Provide information, consultation, and 
analytical support to the MSWG during the 
optioning process 

• Build economic models and estimate the 
impact of alternative shipping management 
options advanced by the MSWG 

• Estimate the value of whales to the regional 
economy as well as the non-market value of 
whales to whale watching customers 
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PROVIDE INFORMATION, 
CONSULTATION AND ANALYTICAL 
SUPPORT  

Project Goal 1 



What are we doing? 

• Conducting reviews of relevant economic 
literature 

• Compiling information on known datasets of 
potential value to working group deliberations 
or economic modeling 

• Exploring ideas to incorporate basic economic 
report features into the MSWG Sea Sketch 
tool 



BUILD ECONOMIC MODELS TO 
ESTIMATE COSTS TO SHIPPERS 
 

Project Goal 2 



What are we doing? 

• Considering possible approaches to development of 
economic models  

• Identifying economic datasets that can be used in 
economic models 

• Pulling and preparing required data 
• Building, testing, and refining economic models 
• Running economic models using options advanced 

by the working group 



COMPONENTS OF  
TOTAL LOGISTICS COST 

Transportation 
Costs 
63% 

Inventory 
Carrying Costs, 
Warehousing & 
Shipper-Related 
Costs 
33% 

Administrative 
Costs 
4% 

Sources: Department of Transportation, Federal Highway Administration, Logistics Costs and  
U.S. Gross Domestic Product, August 25, 2005 and affirmed by the Council of Supply Chain and  
Management  Professionals, The Critical Role of Transportation in Business and the Economy, February 7, 2014. 
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Presentation Notes
Inventory carrying costs - interest paid on the inventory held and inventory related costs such as warehousing, taxes, insurance, depreciation and obsolescence. Obsolescence, for example, can be tied to seasonal items having to be stored longer, stored in advanced, or not making it to market in time. Perishable or refrigerated products could be more of a problem with delays in the route. Transportation costs - freight revenue received by carriers for domestic freight moves - for all modes and forwarders and third party providers, includes fuel, crew/labor, capital and overheadWithin transportation, fuel is the greatest cost.Administrative costs - shippers have staff that handle their supply chains and CSCMP picks up the shipper costs and then employs a variable percent of the total to pick up other miscellaneous costs, which general remains at about 4%. Council of Supply Chain Management Professionals (CSCMP), Supply Chain and Logistics - Terms and Glossary, Updated February, 2005.  Affirmed June 17, 2014 at CSCMP’s annual “State of Logistics” conference, Washington, DC.



Valuation Systems: Inventory 
Carrying and Transportation Costs 

• Inventory Carrying Costs 
– Capital cost for inventory 

investment 
– Inventory service costs 
– Storage costs 
– Inventory risk costs 

• Transportation Costs 
– Deepwater water carrier 
– Motor carrier 
– Mixed carriers 
– Inland water carrier 
– Rail 
– Pipeline 

 
Costs: Fuel, crew, capital, 
overhead, etc. 
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Is inventory risk costs are related to obsolescence.



Mitigation Measures Used to Reduce 
Encounters between Vessels and Whales 

• Creation of Traffic Separation Schemes 
• Realignment of Traffic Separation Schemes 
• Designation of Areas to be Avoided 
• Designation of vessel speed restriction areas 
• Detection of whales and issuance of advisories 

to mariners 
• Seasonal vs permanent mitigation measures 
• Voluntary vs mandatory mitigation measures 



Potential Cost Affects of Re-routing and/or 
Speed Reduction Measures on Shipping 

• Increased inventory carrying costs  
• Increased transportation costs  
• Additional charges for local land-based support 

transportation and infrastructure 
• Loss of revenue over the life of the ship due to 

reduced number of trips  because of longer voyages 
• Disruption in the flow of product or available 

infrastructure to other areas 
• Diversion of shipping traffic to other U.S. ports 
• Diversion of shipping traffic to foreign ports 
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Presentation Notes
Increased vessel transit costs would be due to increases in vessel transit time, while increased inventory carrying costs would be due to increased length of voyage. Additional costs and charges resulting from changes in land-based support transportation and other infrastructure could occur also, particularly if the vessel is late and misses its scheduled berthing or transport pick up. Port crews may be gone or trucks arriving to pick up the shippers cargo for further transport may have to wait or return later. Unplanned route disruptions can increase costs.We learned from Jeromy’s presentation that shippers try to time port arrival so that they do not have to wait and/or are not late. Being late can lead to increased costs along the ships entire route, potentially, unless the vessel can make up time later. This means that a unforeseen slow down or diversion, meaning that the vessel did not plan and account for it, could lead to increased costs at local ports and then each port thereafter, if time is not recovered later en route. Thus, there could be a cumulative, economic impact to increased in transit time. Decline of regional income due to diversion of traffic to other U.S. ports and decline in regional and national income due to diversion of traffic to foreign ports could also occur. These would likely be longer term impacts potentially realized after shippers change patterns of port visits to adapt to changes in shipping norms that impact their cost structure.There may also be potential economic benefits accrued from changes in shipping patterns due to re-routing or speed reduction, such as cost savings for fuel usage, which is the primary transport expense.



Needed to Estimate Inventory  
Carrying & Transportation Costs 

• Variables 
– Type of ship 
– Transit speed(s) 
– Weight of cargo 
– Type of cargo 
– Vessel travel segment length / associated speed 
– Other engineering demographics of vessel (e.g., hull 

dimensions, propeller size, fuel type(s), etc.)  

• Identification of time frame for analysis of projected 
costs / benefits 

• Understanding of context and contributing variables 
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Presentation Notes
A number of variables are needed to conduct analysis. It will also be necessary select the time frame for impact analysis of projected costs and benefits. Should the time frame be 5, 10 or 25 years, or the life of the ship? Choice of the time frame is important because this, in part, is how to account for the historical context wherein shipping commerce has occurred (e.g., regulatory changes, economic downturn, etc.). Generally, an accurate assignment of environmental benefits of different management scenarios is needed to understand the relative contribution of different factors. For example, can we determine what amount of emission reduction historically was due to reduction in vessel speed versus changes to fuel type? 



Limitations to Data Availability 

Challenge 
• Cost of data collection 
• Confidentiality 
• National Security  
• Differential data collection 

standards, parameters, and 
requirements 

• Differential Federal 
regulations governing 
collection, distribution, and 
access to data 

Consequence 
• Limits on types and 

periodicity of data collected 
• Granularity or resolution of 

data available  
• Different parameters or 

standards used, so similar 
variables not comparable 
across datasets 

• Restrictions on the access, 
use or release of data 



Primary Economic Datasets Identified:  
Inventory Carrying Costs 

• United States Department of Commerce, 
Census Bureau’s USA Trade® Online 

• United States Department of Transportation’s 
Maritime Administration (MARAD) 

• USACE’s Channel Portfolio Tool (CPT) 
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Presentation Notes
USA TRADE® On-Line (https://usatrade.census.gov/usatrade.nsf/vwRef/About_Product)Department of Commerce, Census Bureau, Foreign trade DivisionGoods are initially classified under the International Harmonized System (HS) which describes and measures the characteristics of goods traded.  Combining trade into approximately 140 export and 140 import end-use categories makes it possible to examine goods according to their principal uses. These categories are used as the basis for computing the seasonal and working-day adjusted data. These adjusted data are then summed to the six end-use aggregates for publication.  These data are provided to the Bureau of Economic Analysis, from the U.S. Census Bureau, for use in the Balance of Payments and the National Income and Product Accounts.U.S. Waterborne Foreign Trade by U.S. Custom District (http://www.marad.dot.gov/library_landing_page/data_and_statistics/Data_and_Statistics.htm)Aggregated from the Port Import Export Reporting Service (PIERS) provided by the Journal of Commerce/UBM Global Trade.  Data is collected from vessel manifests and bills of lading.Identified total tonnages and total cargo values imported and exported from U.S. Customs portsChannel Portfolio Tool (CPT) (http://chl.erdc.usace.army.mil/chl.aspx?p=s&a=Spotlight;9)US Army Corps of Engineers (USACE)-Coastal Inlets Research Program (CIRP)- CPT dataset based on data gathered by USACE's Waterborne Commerce Statistics Center (WCSC)CPT is a web-based, decision-support tool designed to help USACE operations personnel analyze the extent to which maintained navigation channels are used by commercial shipping. Analyses can be conducted for individual channels, or for a grouping of channels treated as a single project. Additionally, USACE planning personnel can use CPT to extract historical data concerning region-to-region commodity movements and consolidated statements of traffic for arbitrary listings of projects and channels. (USACE CIRP, http://cirpwiki.info/wiki/CPT)



Primary Economic Datasets Identified:  
Transportation/Operational Costs 

• USACE’s National Navigation Operation and 
Maintenance Performance Evaluation and 
Assessment System (NNOMPEAS) 
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National Navigation Operation and Maintenance Performance Evaluation and Assessment System (NNOMPEAS) (http://www.corpsresults.us/navigation/navccalculate.cfm)U.S. Waterborne Commerce Statistics, United States Army Corps of EngineersNNOMPEAS is a U.S. Army Corps of Engineers (USACE) tool for estimating marine transportation costs and performing economic analyses on USACE waterway projects.  It is the standard source for all marine transportation cost data and is employed as the basis for considering the benefits of proposed USACE projects. 



Primary Economic Datasets Identified:  
Discount Rate & Adjustments for Inflation 

• The Congressional Budget Office’s Discount 
Rate (CBO’s Circular No. A-94) 

• Use of Gross Domestic Product as Deflator 
• Placement of Costs in 2014 US Dollars 
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Presentation Notes
Discount Rate (Real and Nominal)  (https://www.whitehouse.gov/omb/circulars_a094/a94_appx-c)Congressional Budget OfficeCircular No. A-94, Appendix CGross Domestic Product (GDP) Deflator (http://www.bea.gov/national)Department of Commerce, Bureau of Economic AnalysisThe Gross Domestic Product (GDP) calculated by the U.S. Department of Commerce’s Bureau of Economic Analysis, is the monetary value of all the finished goods and services produced within a county’s borders.  It is calculated on both a quarterly an annual basis with annual calculation being the most often used in removing the impact of inflation from across years.



Automatic Identification  
System (AIS) Data 

• Operationalization of economic models to calculate the 
impact of scenarios to shipping cost requires linking economic 
data to AIS data 

• AIS data are used to determine route and speed patterns for 
vessels or vessel classes 

• Route and speed data can be linked to economic data using 
key or common variables, such as vessel type or type of cargo 

• Depending on the granularity or resolution of data available 
from both datasets, the “fit” between them may be more or 
less robust 
 



LOGIC MODEL – ADDED VESSEL COSTS 
WITHIN LOS ANGELES PORT DISTRICT 

U.S. Trade-On Line 
(Harmonized System commodity, cargo value, 

weight, vessel type) 

M 

Channel Portfolio Tool 
(Vessel transits by type) 

National Navigation Operation 
and Maintenance Performance 

Evaluation and Assessment 
System 

(Vessel costs at rest and varied transit speeds) 

Maritime Administration 
(Container TEU’s, cargo value, 

total tonnage, total value) 

C 
INVENTORY  

CARRYING COST 
(Cargo value per ton, TEU; 
Cargo value by vessel type) 

C 
OPERATIONAL 

 COST 
(Fuel, crew, capital, overhead) 

Automatic Identification System 
(Identification of relevant vessel movement /location patterns) 

CALCULATIONS  
(Individual vessel transits by 
altered speed and distances; 

grouped by ship type and size)    

OMB Discount Rate 
(Net Present Value(s) of increased 
inventory carrying and operational 
costs over study period by vessel 

type an size) 
THE ANSWER 



ESTIMATING THE ECONOMIC VALUE  
OF WHALES, WHALE WATCHING & 
OTHER ECOSYSTEM SERVICES 

Project Goal 3 



Survey of Whale  
Watching Tour Operators 

• Cost and earnings data to estimate value 
of businesses on local economy 

• Spatial data on where whale watching 
activities occur to assess the likely costs 
and benefits of options on the whale 
watching industry 
 



Survey of Whale  
Watching Customers 

• Expenditure data to estimate effect of 
participant spending on local economy 

• Non-market valuation of whales and 
possibly other relevant ecosystem 
services to estimate participants’ 
willingness to pay for particular goods or 
services resulting from policy options 
 

 
 



Comments & Questions 
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