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1.0 ENVIRONMENT / OVERVIEW 

1.1 Business Problem Being Addressed 

1.1.1 Business Overview 

The Kansas City Electronic Freight Management (EFM) Project defined, built, deployed and 

evaluated an EFM platform for a DEMDACO, a suburban Kansas City based importer of 

household gift and decorative items.  

Items designed and imported by DEMDACO are manufactured under contract in China and sold 

to card, gift and other retailers in North America.  Goods are shipped by container from various 

ports overseas to its warehouse in North Kansas City, Missouri.  From that warehouse, 

DEMDACO ships to its customers via a package shipment service.   

Purchase orders are placed by DEMDACOôs buying staff with D.D. Traders, its exclusive Hong 

Kong-based buying agent.  D.D. Traders then sources the orders with manufacturers in China 

and other Asian countries.  Once manufactured, D.D. Traders performs a quality control check 

and books transportation for the order.  DEMDACO is responsible for transportation from the 

overseas manufacturer to the North Kansas City warehouse.  It employs a forwarder to 

consolidate a small number of shipments that need to be combined to create full container loads. 

Shipments are loaded into overseas containers at factories and transported by truck to the ports.  

Transportation is arranged under DEMDACOôs contracts with ocean carriers.  During this test 

period DEMDACO had contracts with multiple ocean carriers.  These contracts are written to 

cover the carriage from the manufacturer to the intermodal rail facility in Kansas City.  At the 

overseas port, the containers are loaded on ships bound for a West Coast US port.  From the 

West Coast of the US, the containers are transported by rail to Kansas City.  They are delivered 

by dray to the North Kansas City warehouse. 

1.1.2 Business Problem  

The business problem being addressed with this demonstration project is the need for enhanced 

visibility of DEMDACOôs inbound shipments.  Without the EFM environment, manual inquiries 

were made with multiple carriers (ocean, rail, and dray) to determine the progress of individual 

shipments.  Because these inquiries are time consuming and cumbersome they are performed 

only when an exception occurs.   

Advantages to having consistent inbound shipment reporting include: 

 A better understanding of near term shipment unloading labor needs. 

 Better information about expected arrival dates to make decisions about outbound order 

fulfillment. 

 A more complete picture of shipment movements that can be used to pinpoint the causes 

of delays and recommend solutions. 

 Maximize the utilization and minimize the turnaround time of shipping assets due to 

increased visibility and a better understanding of the shipment cycle. 
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 A reduction in inventory costs by eliminating unnecessary delays in inbound transit, 

particularly delays waiting for unloading labor after arriving at the warehouse door. 

 Improved shipment space utilization through pre-shipment scrutiny. 

 Decreased cost of U.S. Customs 10+2 filing through automated capture of place of 

stuffing information.  

1.2 Description of Environment 

This EFM project involved the supply chain of one importer and used the Hub model.   

DEMDACO is the channel driver for this environment.  The implementation of EFM is 

dependent on the transportation service providers with which DEMDACO has contracts.  The 

entities involved in this project are: 

 DEMDACO and its Buying AgentðDEMDACO is the owner of the trade lane and its 

Buying Agent is its captive Hong Kong based buying enterprise, D.D. Traders.  Shipment 

data originates with DEMDACOôs Purchase Orders.  When those Purchase Orders are 

booked for transport by the assignment of a container number by D.D. Traders, they are 

sent to the EFM data base. 

 Customs BrokerðThe Customs Broker acts as the US Customs Broker for all of 

DEMDACOôs shipments.  It also acts as the consolidator for a number shipments.   

 Ocean CarriersðDEMDACO uses two ocean carriers for transporting it shipments from 

China to the US.  They both supply ocean status messages for the shipments. 

 Rail CarriersðRail carriers are contracted by the ocean carriers to transport the 

containers from the West Coast ports to Kansas City.  Rail location and status messages 

are delivered through SteelRoads 

 DrayðDEMDACO contracts with a single drayage firm to deliver its containers from the 

Rail Carriersô Kansas City intermodal facilities to its North Kansas City warehouse.  The 

Dray also picks up the empty containers from the warehouse and drops them at the ocean 

carrierôs container yard. 

DEMDACO is the driver for this EFM project.  Other members of the supply chain agreed to 

provide data to the project at the request of their customer but did not participate to satisfy any 

data need of their own.  They contributed data to the project but did not use the output from EFM 

in their operations. 

1.3 Description of Technical Environment 

1.3.1  ñAs-isò Environment 

Before the implementation of the EFM environment, DEMDACO relied on phone calls, e-mails, 

static reports and web based inquiries to determine the status of any particular shipment.   
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Container numbers were retrieved from DEMDACOôs purchase order system.  With the 

container number known, DEMDACOôs staff would then make inquiries using the websites of 

its ocean carriers and SteelRoads and a weekly static report generated by the Customs Broker.  

Status of dray pick-ups and drops would be queried by phone. 

One significant limitation to this environment was the lack of feedback of the expected arrival 

date into DEMDACOôs ERP system.  This system uses static expected arrival date based on a 

fixed offset from the ship date.  Critical decisions about outbound order release are made by the 

ERP system using this expected ship date.  Not having a date that is current based on actual 

shipment movement events causes poor outbound order release decisions.  Updating the 

expected arrival date is not practical using manual processes. 

1.3.2 ñTo-beò Environment 

This EFM deployment supports supply-chain partner interaction between individual partner 

instances and between partners and the EFM operating environment as brokered by the EFM 

Platform. 

The general pattern is as follows: 

1. D.D. Traders sends purchase orders to the EFM Importer partner instance.  These 

purchase orders are saved in DEMDACO partner instance database. 

2. As consignments move through the intermodal supply chain, EFM partner instances 

receive TransportationStatus from supply chain partner production systems in the form of 

legacy data formats or, in the case of the Customs Broker, direct web service calls to 

ReceiveTransportationStatus. 

3. As EFM partner instances receive TransportationStatus data feeds from their production 

system counterparts, the data is transformed into UBL-based TransportationStatus 

messages and forwarded, via a web service call to DEMDACO EFM partner instance. 

4. DEMDACO EFM partner instance receives the TransportationStatus message and saves 

it in the DEMDACO EFM partner instance database. 

Partner communication is summarized by Figure 1-1. 
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Figure 1-1.  DEMDACO Deployment Communication Model 
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2.0 IMPLEMENTATION 

2.1 Decision Process 

Several issues were involved in making the decision to go forward with the 

testing/implementation phase of the project.   

First, ensuring the technical environment was in place for the implementation.  The technical 

team worked to prepare a solid deployment guide and environment so the installation of the 

technical environment did not impact the decision to go into the implementation phase. 

The second issue was whether data feeds from all of the partners were up and running.  The 

technical team worked with the partners throughout the build-out phase of the project to integrate 

their data feeds into the project data.  The ocean carriers and railroad (through SteelRoads) 

provided data through channels they use to provide data to other customers.  This meant that it 

was primarily up to the project to adapt their data feeds to the projectôs environment.  Adapting 

their data was relatively straight forward and did not affect the project schedule. 

The Dray provided data to the project through automated e-mail notices from its dispatching 

system, ProfitTools.  In order to provide the data needed by the system, new e-mail templates 

were created and installed by its personnel.  Sending notices by e-mail is a function resident in 

the ProfitTools system, but the container pick-up and drop notices required by the project 

necessitated new e-mail templates.  ProfitTools ensured the proper templates were installed and 

operable. Due to development and testing delays, templates were not delivered until after the test 

period began, but were tested and did not impact the eventual solution quality. 

The Customs Broker provided data to the project through their data service provider, FreightGate.  

This feed was the most challenging because it required designing and implementing new web 

services capabilities on the FreightGate system.  This development effort was successful and 

stands as an example of a true EFM web service that connects directly to a partnerôs management 

system.  Due to development and testing delays, broker web services were not delivered until 

after the test period began, but were tested and did not impact the eventual solution quality.  This 

did not affect the data availability from other parties. 

2.2 Business Rationale of Adopters/Potential Adopters 

The primary beneficiary of this EFM implementation is DEMDACO.  The Freight Technology 

Assessment Tool (FTAT) analysis outlined later in this study demonstrates substantial cost 

reductions driven by the enhanced expected shipment delivery date information.  These benefits 

accrue primarily to DEMDACO and secondarily to its customers. 

The transportation service providers involved in the project provide data but are not expected to 

use the information available in any of their operations.  Their incentive for participation is to 

meet the expectation of their customer.  Freightgate, the data solutions provider for the Customs 
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Broker, expressed interest in pursuing additional EFM web services to further enhance its 

solution suite. 

2.3 Performance Measures 

Initial performance measures were developed with DEMDACO in the requirements definition 

phase of the project.  These measures are listed in the following table: 

Benefit Desired Outcomes 

Reduce demurrage charges to ocean carriers for 
containers not unloaded and returned within specified 
time limit 

Reduced Demurrage Payments 

Reduced Assest Turn Time 

Reduce warehouse labor costs due to more accurate 
delivery date information 

Reduced Warehouse Labor Cost 
Increase Receiving and Put-away 
Productivity 

Decreased outbound shipping costs (and better customer 
service) due to more accurate delivery date information 

Reduce Average Per Customer Order 
Outbound Shipping Cost 

Better information on container capacity utilization 
Reduce Overall Inbound Shipping Cost 
through Increased Container Utilization 

Better capacity to access shipment information based on 
US CBP Entry Number 

Reduced Cost of Responding to CBP 
Inquiries 

Reduction in effort and labor hours expended monitoring 
inbound shipments 

Reduced Cost of Monitoring Inbound 
Shipments 

 

The above table represents generally-recognized benefits and outcomes of a supply chain 

visibility tool.  After implementation, however, it became evident that these measures were either 

not appropriate to this particular situation or would be difficult to achieve either because of the 

short evaluation period or lack of benchmark data from DEMDACO.  Additional benefits were 

identified by DEMDACO prior to the start of the evaluation period.  The additional benefits 

projected were: 

 Reduction in outbound backorders.   

 Increase in container utilization.   

 Reduction in the cost of 10+2 filing.   
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2.4 Technical Components Involved 

The EFM architecture is based on a model where each partner would operate their own web 

services interfaces, linked to their internal database.  In this model, each partner would be 

responsible for their own web, application and database servers.  However, for purpose of this 

evaluation deployment and in order to achieve some efficiency of scale while not changing the 

intended and expected deployment model, all resources where deployed at a single hosting site.  

Additionally, as this deployment method did not allow for direct access to partner databases, a 

mechanism to collect partner data feeds and convert to the respective EFM formats was 

implemented.  Both of these concepts are reflected in Figure 2 below.  Those components that 

would be typically deployed by an adopting partner are identified as the EFM Package, and 

include, in addition to the EFM developed web services,   the use of the Sun Glassfish v2 

application server residing on top of the CentOS (linux variant) operating systems. The MySQL 

database is also included in the package, and is available for use, as it has been in this 

deployment, for extending a partnerôs data persistence capabilities.  The remaining software 

items listed are primarily used to support the transfer of the partner data feeds necessitated by the 

deployment method used for this evaluation. 

Software 

1. Apache mod_proxy shall be used as the web_proxy server. 

2. Vsftpd, packaged with CentOS shall be the FTP server 

3. CIFS, packaged with CentOS shall be the the file sharing server 

4. MySQL 5.0 shall be used as the database server 

5. Glassfish v2 shall be used as the application server 

6. JDK 1.6, Update 11 shall be deployed on all servers 
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Servers 

Figure 2 summarizes the operating environment. 

KCSP Common Infrastructure

 

Ocean Carrier 1 

:EFM Package

 

Customs Broker  

:EFM Package

 

Ocean Carrier 2 

:EFM Package

 

Dray :EFM Package

 

DEMDACO 

:EFM Package

 

Rail Information 

Provider :EFM Package

 

Ocean Carrier 1

SC Partner

Enterprise

 

Customs Broker

SC Partner

Enterprise

 

D.D. Traders

SC Partner

Enterprise

 

Importer

SC Partner

Enterprise

 

Dray

SC Partner

Enterprise

 

Ocean Carrier 2

SC Partner

Enterprise

 

Rail Information

SC Partner

Enterprise

 

Inbound (Public Internet)

 

Web Server 
Proxy

 

Pop 

Server

 

SMTP 
Server

 

Outbound (Public Internet)

 

FTP 

Server

 

CIFS 

Server

Ocean Carrier 2

«ftp client»

Dray

«pop client»

D.D. Traders

«ftp client»

Ocean Carrier 1

«cifs client»

Dray

«pop»

«ftp 

push»

«webservice 

client» «ftp pull» «http

»

«smtp»

«ftp pull»

«webservice 

client»

Ocean Carrier 1

«ftp push»

Rail Information 

Provider

«webservice client»

 

Figure 2-1.  DEMDACO Operating Environment 
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This operating environment employed the following 7 Servers: 

1.  A dedicated server to host database and application server for DEMDACO (Vs1) ð 

10 Gb Disk, 2 Gb Memory 

2.  A dedicated server to host database and application server for Ocean Carrier 1 (Vs2) 

ð 10Gb Disk, 1Gb Memory 

3.  A dedicated server to host database and application server for Ocean Carrier 2 (Vs3) 

ð 10Gb Disk, 1Gb Memory 

4.  A dedicated server to host database and application server for Steelroads (Vs4) ð 

10Gb Disk, 1Gb Memory 

5.  A dedicated server to host database and application server for the Dray (Vs5) ð10Gb 

Disk, 1Gb Memory 

6.  A dedicated server to host CIFS.  CIFS is a standard component of CentOS (Vs6) ð 

10Gb Disk, 1Gb Memory 

7.  A dedicated server to support inbound FTP and SMTP (Vs7) ð 10Gb Disk, 1Gb 

Memory 

2.5 Challenges to Implementation  

2.5.1 Anticipated Challenges 

 The project schedule allowed for a relatively short (60-day) operational test phase.  Many 

expected operational changes could not be effected and demonstrated in a short operational 

demonstration. 

 Parallel to this EFM project, DEMDACO was in the process of converting to a new, 

enterprise-wide Enterprise Requirements Planning (ERP) system.  Because of the ERP 

implementation a precondition for the EFM project was a requirement that no Information 

Technology resources of DEMDACO would be needed. 

 Unknown ability of supply chain partners to provide the shipment event information needed 

for effective shipment visibility to DEMDACO  The implementation paths of some of the 

partners affected testing and quality of data at the start of the deployment. 

2.5.2 Unanticipated Challenges 

 DEMDACO is a mid-sized importer.  Their transportation service providers transmitted 

required data using their standard distribution methods, with the exception of web services 

created by Freightgate.   

 The transportation service providers did not intend to use EFM information in their 

operations.  Therefore, they did not seek to achieve any internal benefit. 

 Inconsistent capabilities and participation of transportation service providers caused 

additional resources and costs.  Some providers are large international enterprises that have 
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resources available to assist in providing data.  Other providers are small enterprises without 

in-house technical resources. 

o Without direct benefit, service providers did not have economic incentive to participate. 

o Some service providers view EFM as duplicating the information they would like to 

provide their customers. 

o Transportation service providers that depend on outside technical resources expect to be 

compensated for time spent creating data links to the project.  This required unplanned 

project funding and contract negotiations 

o Limited in-house technical expertise of one provider caused delay and additional project 

resources to be expended. 

 DEMDACOôs ERP pre-conversion activities diverted the focus of operational personnel 

from the EFM system and resulted in a far lower rate of inquiry than expected.  Because of 

conflicting priorities, DEMDACOôs personnel did not provide complete activity logs needed 

for some elements of the business case evaluation. 
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2.6 Schedule 
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3.0 BENEFITS AND FINANCIAL IMPACT 

3.1 Alternative IT Operating Scenarios 

Two IT operational costs scenarios were created for purposes of the financial impact calculation: 

 The first, Outsourced IT Operations, reflects the cost to DEMDACO of using a hosted 

technology outsourcer.  The outsourcer would provide the computing platform, 

communications link and necessary support and management personnel.   

 The second scenario, In-house IT Operations, uses certain assumptions to estimate the 

cost of DEMDACO hosting the EFM environment. 

3.2 Benefits 

3.2.1 Reduction in customer backorders 

The economic benefits associated with a reduction in back orders are expected to accrue through 

a reduction in the number of backorder shipments generated with the same level of customer 

orders and revenue.  DEMDACO backorder costs include the labor associated with picking and 

packing an order, the cost of generating and collecting and invoice and the cost of additional 

customer service inquiries associated with backorders.  The costs estimated to be incurred by 

customers include the labor to unpack and put away the order, the cost of paying the invoice, the 

cost of making status inquiries and the excess freight costs associated with the additional 

shipment.   

Management believes EFM will result in a reduction of the number of backorders because EFM 

will provide more accurate inventory arrival dates to its ERP system.  Having accurate expected 

arrival dates on each purchase order line is important because the ERP system uses that date to 

determine which outbound (customer) orders to release for picking.  The shipment release 

process will hold the release of an order with partial inventory availability if it expects some or 

all of the short items will be available within a certain number of days.  

DEMDACO  estimates that better incoming inventory receipt information through EFM 

can reduce the number of backorders by 30% 

3.2.2 Increase in container utilization 

Current processes do not allow visibility of the utilization percentage for each container until 

after the container has been shipped.  This, of course, is too late to add more merchandise that 

are under loaded and could handle additional merchandise.  Increasing the container utilization 

rate allows DEMDACO to reduce the number of inbound shipments and a corresponding 

decrease in it inbound shipping costs. 

EFM data includes the shipping dimensions of each item and the type of container used by each 

shipment.  This allows the EFM system to compute the container utilization of each shipment.  

DEMDACO expects to use this reporting to review the utilization percentage of each shipment 
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prior to shipment.  Shipments that fall below a certain utilization threshold will be considered for 

holding until additional merchandise is available or consolidating shipments from other factories.  

DEMDACO  expects to increase its shipping container space utilization by nearly 4% 

through the use of EFM.   

3.2.3 Reduction in the cost of 10+2 filing 

Recently implemented US Customs regulations require the importer to file the place the 

container was stuffed as part of the customs declaration.  The vast majority of ERP systems used 

by importers do not have a means to capture and store this location.  This has led to the practice 

of importers paying their customs brokers to research each bill of lading filed with customs 

declarations to determine the place of stuffing.   

EFM can capture the stuffing location from the Ocean Status messages received from 

participating ocean carriers.  This location can then be reported to the customs broker through the 

EFM reporting tool. 

DEMDACO  estimates they will be able to reduce 10+2 filing fees by 50% with data 

elements provided by EFM. 

3.3 Financial Impact 

FTAT calculates the Net Present Value (NPV), Internal Rate of Return (IRR) in addition to 

several payback metrics (Payback in Years, Discounted Payback in Years and Benefit/Cost 

Ratio).  The NPV was calculated with a discount rate of 12% and lifespan of 5 years.  A lower 

discount rate and/or longer lifespan would increase the calculated NPV. 

  
Out-sourced IT 

Operations 
In-house IT 
Operations 

IRR 70.94% 97.64% 

Payback 1.31 0.99 

Discounted Payback 1.51 1.12 

Benefit/Cost 2.75 3.64 

 

As expected, the lower operating costs of the In-house Operations scenario results in improved 

financial metrics.  There was no predetermined rate of return or NPV for this project, but 

according to all financial metrics under both scenarios, this project has a positive economic 

payback. 
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3.4 Future 

DEMDACO plans to continue to use and enhance the EFM environment.  Specific plans include 

the following enhancements and modifications: 

 integrate inventory expected receipt date information captured by the EFM platform and 

back into its ERP outbound shipment release process, 

 use EFM to capture the container stuffing location information to comply with new US 

Customs 10+2 reporting requirements, 

 develop EFM-compliant data feeds with newly contracted transportation service 

providers, 

 revise shipment booking processes to use the EFM container utilization calculation to 

increase container utilization rate, 

 use the ad hoc reporting capabilities of the EFM environment for additional reporting, 

including historical reporting. 

This project successfully demonstrated the capability of an EFM implementation to collect 

timely shipment status events from partners throughout the supply chain and to aggregate that 

information into reports useful to DEMDACO.   


