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Data Governance to Data-Driven Decision Making
» Maintain the Investment

» Develop a Multimodal Data System 
Program to Invest in Freight and Passenger 
initiatives

» Integrate with Core Department Data 
Systems

» Roadway Data, HPMS, Traffic, LRS
» Maintain a Data Governance Framework

» Multimodal Data System Program Goals
» Provide Consistent and Effective Access, 

Collection, Analysis, and Reporting of 
Multimodal Data.

» Integrate Multimodal Data Resources in 
FDOT Operations and Planning Offices.

» Coordinate Data Needs, Investments and 
Improvements.

» Provide Training and Awareness of Data, 
Datasets, Analytics, Tools, and Models.



Project Motivation
• Systematically quantify Truck Empty 

Backhaul (TEBH) - objective assessment 
vs. anecdotal intel

• Anecdotal ‘evidence’ suggests 75% of all 
trucks leaving the state are empty

• F.S. 334.044(33) (a) – establishes the 
Freight Mobility and Trade Plan (FMTP) 
that identifies “investments that capitalize 
on the empty backhaul trucking and rail 
market in the state”

• FMTP and Motor Carrier System Plan 
both rank TEBH as a major issue in 
Florida (3.8 / 5.0 average importance 
rating)
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Study Objectives

• Define Truck Empty Backhaul 

• Develop a quantifiable methodology 

• Analyze data and results

• Identify influencing factors

• Summarize findings and 
recommendations 



Methodology
1) Percent of Trucks per Vehicle 

Class
• Identify which class(es) the analysis 

should focus 
• FHWA Scheme F Class 9 (5-axle, 

combination trucks) – Primary vehicle 
class for long-hauls

2) Empty and Full (GVW) 
a) Empty = < 40,000 lbs. 
b) Full = > 60,000 lbs.

3) Axle Weight Distribution 
a) Cubed Out
b) Partially Empty All WIM locations within FL



Methodology – Axle Weight Distribution



Methodology 



Data Prep & 
Analysis 

• Data preparation –
January 2015 through 
September 2017 (>100 
million records, class 5+)

• Data validation – remove 
errors 

• Use SPSS for analysis 
• Class 9 trucks 
• Interstate WIM sites 



Findings -
Empty Trucks

• The percentage of empty 
trucks leaving the state 
ranges between 30% 
and 50% depending on 
the corridor. 

• Approximately 15% to 
20% trucks entering 
Florida are empty.



Findings –
Full Trucks

• Larger percentage of full 
trucks traveling into the 
state compared to trucks 
leaving the state.

• Validation of trade 
imbalance 



Findings –
Cubed Out

• Cubed out trucks make 
up nearly 20% of all truck 
traffic



Findings –
Partially Empty

• Partially empty trucks 
make up nearly 10% of all 
trucks

• Likely Causes:
• LTL shippers
• Private (dedicated) 

trucks returning empty 
pallets, etc.

• Cargo cannot be mixed
• High value goods that 

do not require 
additional cargo for a 
cost-effective trip



Factors Contributing to TEBH
Florida specific factors:

• 3rd most populous state in the 
nation (21M+)

• Geography – peninsula, not a 
regional hub

• Visitors (3M+ per day) 
• Retirees
• Service sector economy – lack of 

manufacturing  

Industry factors:



Imbalance Solutions
• Increase manufacturing industry 
• More ‘transient’ cargo into FL seaports 

(imports) bound for areas north/west of FL
• Invest in projects facilitating outbound 

freight 
• Develop more in-land ports
• Collapsible cargo containers
• Cost savings – automated trucks, driver 

assisted truck platooning, WIM “green light” 
program



Analysis Recommendations

• Include all freight modes in future analysis
• Align commodity datasets with industry data to better 

understand private sector perspective – supply chain 
optimization 

• Leverages other freight data including both observed 
and estimated datasets 

• Investigate opportunities to improve the robustness of 
the WIM data (bobtails in Class 6, additional field 
attributes (i.e., GVW/UL))

• Consider development of Florida Freight Commodity 
Survey to understand commodity flows at a micro-
level
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Outline
• Measuring the economic impacts of freight transportation based on 

FreightSIM
• What does road freight transportation play in urban and regional economic 

development? 
• How do we quantify this role with economic modeling?
• Examples

• Port of Jacksonville Expansion Project

• Freight Data Fusion
• FAF and Transearch



Florida Freight Economic Impact Tool 

• Performs regional economic impact analyses
• Based on FreightSIM output

• Economic analysis methodology is based on regional IO model
• Core = freight demand combined with multi-sectoral economic model

• Outputs converted into monetary values
• Used as inputs for the regional economic model



Case Study: Port of Jacksonville

• Scenario: increase port cargo capacity by 30%
• Base = 23.3 million tons
• Modified: 33.3 millions tons
• Divergence of truck freight to port freight
• Conducted State and County (Duval) level analyses
• Study Periods: 2017 to 2035

FreightSIM Output



Case Study: Port of Jacksonville
• Direct Freight Benefits: 

• VOT = $23/hr
• Statewide Savings = $23*365*2,755.9

• $23,135,780.50
• County Level Savings = $23*365*393.1

• $3,300,074

• Net Present Value: 3% (converting VHT to monetary values, compounded FY)

• Estimated Savings:



Case Study: Port of Jacksonville

• Economic Impact Analysis
• IMPLAN

• Economic impacts from estimated freight travel times
• North American Industry Classification System (NAICS) 2-digit

• FreightSIM + IO Economic Model

Statewide Savings:
Employment: increase of 364 workers
Income: + $16 million (20 year period)
Freight transportation = highest share of increases
Total Savings (20 yrs) = $25 and $56 million

County Level Savings:
Employment: increase of 37 workers
Income: + $2.2 million (20 year period)
Freight transportation = highest share of increases
Total Savings (20 yrs) = $3.2 and $6.2 million



Case Study: Port of Jacksonville
State Level Impacts



Case Study: Port of Jacksonville
County Level Impacts



FAF + Transearch Data Fusion



Freight Analysis Framework (FAF)

• A derivative from CFS which is freely available to the public 
• Provides annual freight flows (by weight, value and mode) for 43

commodity types classified by Standard Classification of Transported 
Goods (SCTG 2-digit) code

• Very coarse spatial resolution – 132 domestic zones and 8 foreign 
zones

• The baseline year for current FAF data (FAF4) is 2012 
• Includes forecasts on freight flows between 2015 and 2045 at a 5-

year interval
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Transearch (TS)

• A proprietary product developed by IHS Global Insight
• The database is constructed from various commercial and public 

sources
• The algorithm used to generate the final data product is not publicly 

available
• Freight flows are reported by commodity type based on the Standard 

Transportation Commodity Code (STCC) in more than 500 categories
• Fine spatial resolution – county level 
• Expensive to acquire
• Data for future years is available till 2040
12/19/2018 29



Major Differences – FAF and TS
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• FAF and TS provide annual commodity flows in the US
• Variability in data collection mechanism employed

• FAF relies on processing commodity flow data (such as CFS 2012) 
• TS uses various data sources to generate county level flows using 

a proprietary algorithm
• Variability in the representation of commodity flows

• FAF flows represent actual transportation network flows 
• TS flows represent production-consumption commodity flows



The Idea

• TS flows provide production consumption (PC) trends at a county 
level

• If we can find paths for these PC flows on the network then we can 
generate the network flows (analogous to the FAF flows)

• However, the path flows will still be at a county level
• By, appropriately aggregating these generated path flows we can 

compare to the FAF flows
• The fusion algorithm is based on this concept

12/19/2018 Model Task Force 31



The Idea

• The challenge is how to link them – we use a fractional split approach 
that partitions PC flows onto each path

• Theoretically we could have a large number of paths feasible -
however, for practical purposes we only consider direct paths and 
one-hop paths i.e. one intermediate county stop
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Math Happens …
• Let, 𝑦𝑦𝑖𝑖𝑖𝑖 represent the natural logarithm of the actual 

TS flow, and �𝑦𝑦𝑖𝑖𝑖𝑖 the estimated TS flow. The log-linear 
model takes the following form:

𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛽𝛽𝛽𝛽𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖
where, 𝑋𝑋𝑖𝑖𝑖𝑖 are the independent variables for the 
specific county pair 𝑖𝑖 − 𝑗𝑗 and 𝛽𝛽 represents the 
corresponding vector of parameters

• The likelihood for the estimation takes the following 
form:

𝐿𝐿𝐿𝐿𝑇𝑇𝑇𝑇𝑖𝑖,𝑗𝑗 =
∅(
�𝑦𝑦𝑖𝑖𝑖𝑖 − 𝑦𝑦𝑖𝑖𝑖𝑖
𝜎𝜎𝑇𝑇𝑇𝑇

)

𝜎𝜎𝑇𝑇𝑇𝑇
where, ∅ represent the probability density function of 
the standard normal distribution, and 𝜎𝜎𝑇𝑇𝑇𝑇 is the 
standard deviation of 𝜀𝜀𝑖𝑖𝑖𝑖

The probability for each path determined in 
a random utility approach is as follows

𝑃𝑃 𝑘𝑘𝑖𝑖𝑖𝑖 𝑥𝑥𝑖𝑖𝑖𝑖𝑘𝑘 =
exp(∪𝑖𝑖𝑖𝑖𝑘𝑘 )

∑𝑙𝑙=1𝐾𝐾 exp(∪𝑖𝑖𝑖𝑖𝑙𝑙 )
∪𝑖𝑖𝑖𝑖𝑘𝑘 represent utility for the kth path 
between i and j; 𝛼𝛼 represents the vector of 
parameters for path utility and 
𝑃𝑃 𝑘𝑘𝑖𝑖𝑖𝑖 𝑥𝑥𝑖𝑖𝑖𝑖𝑘𝑘 𝑟𝑟epresents the probability for 
the kth path between i and j

• Based on the path flow probability the actual flow assigned to each path is:
ℎ𝑖𝑖𝑖𝑖
𝑘𝑘 = �𝑦𝑦𝑖𝑖𝑖𝑖 ∗ 𝑃𝑃(𝑘𝑘𝑖𝑖𝑖𝑖|𝑥𝑥𝑖𝑖𝑖𝑖

𝑘𝑘 )

• The path flow estimation leads to the estimation of the link flows 𝑉𝑉

V = Ah

• Given that these flows are available at the county level, we need to aggregate them to a coarser level to 
compare the flows to observed FAF flows

• The aggregation is achieved over Origin (O) and Destination (D) FAF as

�𝐹𝐹𝑂𝑂𝑂𝑂 = ∑𝑙𝑙 ∈𝑂𝑂,𝑞𝑞 ∈𝐷𝐷𝑉𝑉𝑙𝑙𝑙𝑙 ∀ 𝑂𝑂,𝐷𝐷 ∈ Θ

where l, q represent counties in O and D respectively; where Θ is set of all FAF zones

• The allocation is obtained for an OD pair by apportioning the error to all 
FAF zones involved over the entire path set for that OD pair

𝐿𝐿𝐿𝐿𝐹𝐹𝐹𝐹𝐹𝐹𝑘𝑘𝑖𝑖𝑖𝑖 =
∑𝑟𝑟=1𝑛𝑛 𝐿𝐿𝐿𝐿𝐹𝐹𝐹𝐹𝐹𝐹𝑟𝑟

𝑛𝑛

where, n is the number of link in the path k = �1, 𝑓𝑓𝑓𝑓𝑓𝑓 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑝𝑝𝑝𝑝𝑝𝑝𝑝
2,𝑓𝑓𝑓𝑓𝑓𝑓 𝑜𝑜𝑜𝑜𝑜𝑜 − ℎ𝑜𝑜𝑜𝑜 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

• To normalize for the number of counties in the FAF zone, we employ

𝐿𝐿𝐿𝐿𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂𝑂𝑂,𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁
𝑖𝑖,𝑗𝑗 =

∑𝑠𝑠=1𝑁𝑁 𝐿𝐿𝐿𝐿𝐹𝐹𝐹𝐹𝐹𝐹𝑘𝑘𝑖𝑖𝑖𝑖

𝑁𝑁𝐶𝐶
where, 𝑁𝑁𝑐𝑐 is the number of county pairs in the OD FAF region pairs

Finally, the joint log-likelihood is provided by the sum of log-
likelihood for FAF and TS flow

𝐿𝐿𝐿𝐿𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑖𝑖,𝑗𝑗 = �
𝑖𝑖, 𝑗𝑗

(𝐿𝐿𝐿𝐿𝑇𝑇𝑇𝑇𝑖𝑖,𝑗𝑗 + 𝐿𝐿𝐿𝐿𝐹𝐹𝐹𝐹𝐹𝐹𝑂𝑂𝑂𝑂,𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁
𝑖𝑖,𝑗𝑗)



Data Preparation

• The commodity types reported in the datasets were based on two 
different commodity classification systems

• we consolidated the different commodity types into 13 comparable 
commodity types
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Commodity Types
Within FL All mode With Ext Zones All mode

TS Flow 
(million tons)

FAF4 Flow (million 
tons)

Ratio 
(FAF4 flow/TS flow) 

TS Flow 
(million tons)

FAF4 Flow 
(million tons)

Ratio 
(FAF4 flow/TS flow) 

1 Agricultural Products 17.151 34.258 1.997 33.296 46.237 1.389
2 Minerals 71.648 205.172 2.864 90.733 224.645 2.476
3 Coal** - - - 19.518 15.286 0.783
4 Food 12.398 29.743 2.399 39.307 53.144 1.352
5 Nondurable Manufacturing 0.860 5.140 5.977 7.024 10.734 1.528
6 Lumber 5.579 20.184 3.618 15.549 26.403 1.698
7 Chemicals 6.330 12.481 1.972 25.905 36.693 1.416
8 Paper 3.140 2.952 0.940 11.241 12.514 1.113
9 Petroleum 14.567 61.644 4.232 51.659 113.819 2.203

10 Other Durable Manufacturing 5.175 13.029 2.518 23.308 30.246 1.298
11 Clay and Stone 24.377 40.188 1.649 35.305 45.836 1.298
12 Waste 7.600 29.193 3.841 11.881 40.926 3.445

13 Miscellaneous Freight and 
Warehousing 53.629 14.569 0.272 78.667 19.813 0.252

Total 222.454 468.554 2.106 443.392 676.296 1.525



Validation
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• The ratios of the fused flows with TS flows for both commodities were 
found to be of the same order as is expected for a fusion exercise

FCC Description of Flow Mean
(Thousand Tons)

Std. Dev.
(Thousand Tons)

Total
(Million 

Tons)

No of 
Observations

FAF4 vs TS 
Ratio

Fused Link 
flows vs TS 

Ratio

Agricultural 
Products

TS County to County Flow 4.209 179.222 17.130 4070

2.000 1.445
Estimated County Level 
Link Flow 5.514 22.105 24.752 4489

Food

TS County to County Flow 4.990 35.063 12.210 2447

2.400 1.624
Estimated County Level
Link Flow 4.417 37.167 19.830 4489



Validation
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TS flows at origin (Agricultural Product) Fused flows at origin (Agricultural Product)



Validation
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TS flows at origin (Food) Fused flows at origin (Food)



Validation
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TS flows at destination (Agricultural Product) Fused flows at destination (Agricultural Product)



Validation
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TS flows at destination (Food) Fused flows at destination (Food)



Validation
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TS flows from Miami-Dade County to other counties 
: Agricultural Product

Fused flows from Miami-Dade County to other 
counties : Agricultural Product



Validation
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TS flows from Miami-Dade County to other counties 
: Food

Fused flows from Miami-Dade County to other 
counties : Food



Thomas Hill
Statewide Modeling Manager

Forecasting And Trends Office

FSUTMSOnline.net



Freight Data for 
County Freight 
Overviews



Freight & Multimodal Operations (FMO)
Who We Are
Our office plays a critical role in meeting 
the challenges of continuing population 
growth and a rapidly diversifying economy, 
while aiming to improve the 
efficiency of goods-movement
throughout the state of Florida.

The FMO Strategic Focus is to achieve 
success through teamwork and efficiency 
by means of removing institutional, 
infrastructure and funding 
bottlenecks to build a well-connected, 
reliable and safe multimodal network.

What We Do

Tell the Freight Story



Objectives

• FDOT teamed up with the Florida 
Chamber of Commerce, Enterprise 
Florida, and CareerSource Florida 

• Intent was to showcase combined 
resources on a series of brochures 
on Florida's freight infrastructure 
and commodity movements

• Target audience was public 
administrators, private corporations, 
and the general public



Contents

Each brochure includes:
• Interesting facts
• Fastest growing industries
• Largest employment sectors
• Major private employers
• Key transportation facilities
• Top import and exports
• Top trading partners
• Unique local photographs
• An illustrative map
• A general discussion on Florida's trade 

and economic initiatives
• Political and administrative contacts





Successes & Challenges

• Shared with counties during 
development of Freight Mobility and 
Trade Plan to show local impacts of 
goods movement 

• Great feedback from counties, cities, 
economic development agencies, 
local chambers

• Continued to be shared with local 
through FDOT District Freight 
Coordinators

• Once products started to become 
dated, considered update with 
different data and resources



Holly Cohen
Freight & Rail Planning Administrator
Freight & Multimodal Operations
Florida Department of Transportation
850.414.4954
holly.cohen@dot.state.fl.us



Questions?
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