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1. Introduction

In the early morning of March 26, 2024, the Francis Scott Key Bridge in the Port of Baltimore collapsed
after having one of its piers struck by the container ship DALI. Six members of a maintenance crew
working on the bridge at the time of the collapse lost their lives. In the days and weeks that followed,
the city of Baltimore suffered subsequent economic impacts, estimated at $15 million per day [1]. The
port re-opened to full maritime operations on June 10, 2024. This industry track paper presents a model
of the various impacts mentioned in media articles that covered the bridge collapse. The W3C Web
Ontology Language (OWL) is used to identify key industry classes of the port’s cargo traffic and use
features of OWL to cross-walk various industry classification systems.

2. Methods
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the Data property "owl:sameAs” for identical OWL Individuals. It is
important to note that in OWL, equivalent does not necessarily mean
identical. Equivalence applies to two separate things that share the
same extension of properties and subclasses. Identity applies to a single
individual that has been represented more than once. Since we have modeled each of the four Industry
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Classification Systems using classes, we will cross-walk the systems using equivalence as opposed to
identity.

Level 1 Level 2 Level 3 Level 4 Level 5 Total

SICs (2007) Division  Major Group Industry Group Industry

10 83 415 882 1390
NAICS (2017) Sector Sub-Sector  Industry Group Industry Sub-Industry

24 99 311 709 1057 2200
GICS (2008) Sector Industry Group Industry Sub-Industry

11 25 71 165 272
ISIC (revd) Section Division Group Class

21 88 238 419 766

Figure 2: Industry Classification System Comparison

The first step performed in this study was to model each of the four industry classification systems into
an OWL model. Figure 2 shows a high level comparison of the four systems obtained by summarizing
their respective OWL model. The second step was apply the owl:equivalentClass Annotation property
to the equivalent classes across each model. We obtained a set of 2270 cross-references between NAICS
and SICS [3], and a set of 1655 cross-references between NAICS and ISICS [4]. NAICS is the only of the
four systems to provide internal cross-references to identify class equivalence within its own set of
classes [5]. After performing these two steps, the resulting crosswalk shown in Figure 3 was generated
for the commodities most affected by the Baltimore Bridge Collapse.

Commodity System Level1  Level 2 Level 3 Level 4 Level 5 Label

Coal GICS (2008) 10 1010 101020 10102050 Coal & Consumable Fuels
1SIC (rev4) 8 " os " os1 " os10 Mining of hard coal
NAICS (2017) 21 212 2121 21211 212111 Bituminous Coal and Lignite Surface Mining
NAICS (2017) 21 212 2121 21211 212112 Bituminous Coal Underground Mining
NAICS (2017} 32 324 3241 32419 324199 All Other Petroleum and Coal Products Manufacturing
NAICS (2017) 42 423 4235 42352 423520 Coal and Other Mineral and Ore Merchant Wholesalers
SICS (2007) B 12 122 1221 Bituminous Coal and Lignite Surface Mining
SICS (2007) B 12 122 1222 Bituminous Coal Underground Mining
SICS (2007) B 12 124 1241 Support Activities for Coal Mining
SICS (2007) D 29 299 2999 All Other Petreleum and Coal Products Mfg
SICS (2007) F 50 505 5052 Coal and Other Mineral and Ore Merchant Wholesalers
Coffee GICS (2008)  N/A
ISIC (revd) A " 0 " o1z " o127 Growing of beverage crops
NAICS (2017) 31 311 3119 31192 311920 Coffee and Tea Manufacturing
SICS (2007) D 20 209 2095 Coffee and Tea Mfg.
Gypsum GICS (2008) 15 1510 151020 15102010 Construction Materials
ISIC (revd) C 23 239 2395 Manufacture of articles of concrete, cement and plaster
NAICS (2017) 32 327 3274 32742 327420 Gypsum Product Manufacturing
SICS (2007) D 32 329 3299 Gypsum Product Mfg.
Lumber GICS (2008) 20 2010 201020 20102010 Building Products
ISIC (revd) C 16 162 1629 Manufacture of other products of wood
NAICS (2017} 32 321 3219 32191 321912 Cut Stock, Resawing Lumber, and Planing
NAICS (2017) 42 423 4233 42331 423310 Lumber, Plywood, Millwork, and Wood Panel Merchant Wholesalers
SICS (2007) D 24 Lumber And Wood Products, Except Furniture
SICS (2007) F 50 503 Lumber And Other Construction Materials
Salt GICS (2008) 15 1510 151040 15104020 Diversified Metals & Mining
1SIC {rev4) B " 09 " o8 " o983 Extraction of salt
NAICS (2017) 31 311 3119 31194 311942 Spice and Extract Manufacturing
SICS (2007)  N/A
Sugar GICS (2008) N/A
ISIC (revd) C 10 107 1072 Manufacture of sugar
NAICS (2017} 11 111 1119 11193 111930 Sugarcane Farming
NAICS (2017) 11 111 1119 11199 111991 Sugar Beet Farming
NAICS (2017} 31 311 3113 31131 311313 Beet Sugar Manufacturing
NAICS (2017) 31 311 3113 31131 311314 Cane Sugar Manufacturing
SICS (2007) D 20 206 2061 Cane Sugar Mfg.
SICS (2007) D 20 206 2062 Cane Sugar Mfg.
SICS (2007) D 20 206 2063 Beet Sugar Mfg.
Vehicles GICS (2008) 25 2510 251020 25102010 Automobile Manufacturers
ISIC (revd) © 29 291 2910 Manufacture of motor vehicles
NAICS (2017) 33 336 3361 33611 336111 Automobile Manufacturing
NAICS (2017} 33 336 3361 33611 336112 Light Truck and Utility Vehicle Manufacturing
NAICS (2017) 33 336 3361 33612 336120 Heavy Duty Truck Manufacturing
NAICS (2017} 48 488 4883 48832 488320 Marine Cargo Handling
SICS (2007) D 37 371 3711 Motor Vehicle Body Mfg.
SICS (2007) D 37 371 3714 Motor Vehicle Gasoline Engine and Engine Parts Mfg.
SICS (2007) F 50 501 Motor Vehicles And Motor Vehicle Parts And Supplies

Figure 3: Crosswalk of Selected Commodities



3. Notes

Listing of all Classification Systems reviewed during this study:

« Standard Industrial Classification (SIC) 1938, OMB

o International Standard Industrial Classification (ISIC) 1948, United Nations
e North American Industry Classification System (NAICS) 1997 - OMB / ECPC

e Global Industry Classification Standard (GICS) 1999 - Standard & Poor's (S&P)
« Harmonized System (HS) 1988 - World Customs Organization (WCO)

o Standard International Trade Classification (SITC) 1950 - United Nations

« End-Use Commodity Category - Bureau of Economic Analysis

e Advanced Technology Products (ATP) - USCB
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