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EXECUTIVE SUMMARY 

Introduction  

In September 2011, the U.S. Food and Drug Administration (FDA) asked the Institute of Food 
Technologists (IFT) to execute product tracing pilots as described in Section 204 of the FDA Food Safety 
Modernization Act (FSMA). IFT collaborated with representatives from more than 100 organizationsτ
including the U.S. Department of Agriculture, state departments of agriculture and public health, 
industry, consumer groups, and not-for-profit organizationsτto implement the pilots. To complete the 
task, IFT conducted two product tracing pilots of foods (including ingredients) that had been implicated 
in foodborne illness outbreaks between 2005 and 2010, assessed the costs and benefits of efficient and 
effective methods for tracking the designated foods, and determined the feasibility of such 
methodologies (including the use of technology) being adopted by different sectors of the food industry. 
One food pilot focused on the tracing of chicken, peanuts, and spices in processed foods; the other pilot 
focused on the tracing of tomatoes.  

Objectives  

The objectives of the pilot projects were 1) to identify and gather information on methods to improve 
product tracing of foods in the supply chain, and 2) to explore and evaluate methods to rapidly and 
effectively identify the recipient of food to prevent or mitigate a foodborne illness outbreak and to 
address credible threats of serious adverse health consequences or death to humans or animals as a 
result of such food being adulterated or misbranded. It was important the projects reflect the diversity 
of the food supply and consider confounding factors, such as commingling and transshipment in order 
to develop and demonstrate methods for rapid and effective tracking and tracing of the selected foods 
that are practical for facilities of varying sizes, including small businesses. Another important objective 
was to involve numerous stakeholders throughout the process including the food industry, USDA, 
multiple state public health agencies, consumer groups, and other governmental agency partners. 

Pilot Process  

The pilot studies were opt-in and therefore firms who chose to participate were likely forward-leaning 
and not necessarily representative of the average with respect to their product tracing practices. To 
meet the timing requirements of FSMA, IFT did not implement any dramatic changes within firms 
participating in the pilots (e.g., installation of new technologies) but instead evaluated what the current 
capabilities are within the firms and which technologies are being used. IFT conducted evaluations to 
determine the impact of currently available technologies, types of data and formats, and the data 
acquisition process as well as the use of technology on the ability to follow product movement through 
the supply chain. Before conducting the mock tracebacks in each pilot, IFT spoke to participating firms, 
either on the phone or during a visit to their facility, to understand their current product tracing systems 
and practices. Industry experts and state-level traceback investigators worked together to conceptualize 
the types of situations (scenarios) that would prompt a traceback or traceforward within the pilots. 
These scenarios were used to request product tracing data from the participating supply chain members 
during the mock traceback and traceforward investigations. 
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Key Findings  

IFT was successful in conducting 14 mock tracebacks / traceforwards, ranging from simple (e.g., tracing 
one shipment of tomatoes or one lot code of peanut butter) to complex (e.g., finding convergence when 
tomatoes were sourced from two different growers; finding a common lot of ingredient between 
different processed food products manufactured in different facilities). The process of conducting a 
step-wise product tracing investigation was complicated and often times confusing. Inconsistencies in 
the terminology, numbering systems, formatting, legibility, and occasionally the language sometimes 
required IFT to contact the submitting firm to gain clarity, increasing the time required to capture data 
before any meaningful analysis could begin. However, the pilot participants appeared to have many of 
the tools and processes in place which are required to allow the capture and communication of critical 
track and trace information (i.e., Key Data Elements; KDEs) at critical points of product transfer and 
transformation (i.e., Critical Tracking Events; CTEs). IFT observed that firms provided product tracing 
data in several ways. Ultimately, the way in which data were readily accessed and transmitted to IFT was 
dependent on the systems and processes in place within a firm to capture, store, and report this 
information. 

Recommendations  

Upon completion of the task, IFT determined that costs associated with implementing a product tracing 
system can vary widely as determined by numerous factors: the size of the firm/facility, the method of 
product tracing already in use (i.e., manual or electronic)Σ ŀƴŘ ǘƘŜ ǊŀƴƎŜ ƻŦ ŜŀŎƘ ŦƛǊƳΩǎ ŎŀǇŀōƛƭƛǘƛŜǎ ǘƻ 
implement or improve its product tracing system, to name a few. Nevertheless, IFT is confident that a 
product tracing system incorporating its recommendations would greatly benefit the FDA as well as 
other state and federal partners, the food industry, and consumers. The recommendations are as 
follows: 

1. From an overarching perspective, IFT recommends that FDA establish a uniform set of 
recordkeeping requirements for all FDA-regulated foods and not permit exemptions to 
recordkeeping requirements based on risk classification. 

2. FDA should require firms that manufacture, process, pack, transport, distribute, receive, hold, or 
import food to identify and maintain records of CTEs and KDEs as determined by FDA. 

3. Each member of the food supply chain should be required to develop, document, and exercise a 
product tracing plan. 

4. FDA should encourage current industry-led initiatives and issue an Advance Notice of Proposed 
Rulemaking or use other similar mechanisms to seek stakeholder input. 

5. FDA should clearly and more consistently articulate and communicate to industry the information it 
needs to conduct product tracing investigations. 

6. FDA should develop standardized electronic mechanisms for the reporting and acquiring of CTEs and 
KDEs during product tracing investigations. 

7. FDA should accept summarized CTE and KDE data that are submitted through standardized 
reporting mechanisms and initiate investigations based on such data. 

8. If available, FDA should request more than one level of tracing data. 

9. FDA should consider adopting a technology platform that would allow efficient aggregation and 
analysis of data submitted in response to a request from regulatory officials. The technology 
platform should be accessible to other regulatory entities. 
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10. FDA should coordinate traceback investigations and develop response protocols between state and 
local health and regulatory agencies, using existing commissioning and credentialing processes. In 
addition, FDA should formalize the use of industry subject matter experts in product tracing 
investigations. 

Conclusion  

In summary, IFT found that there are several areas (such as uniformity and standardization, improved 
recordkeeping, enhanced planning and preparedness, better coordination and communication, and the 
ǳǎŜ ƻŦ ǘŜŎƘƴƻƭƻƎȅύ ƛƴ ǿƘƛŎƘ ƛƴŘǳǎǘǊȅ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀƴŘ ŜƴƘŀƴŎŜƳŜƴǘǎ ǘƻ C5!Ωǎ ǇǊƻŎŜǎǎes would enable 
tracebacks and traceforwards to occur more rapidly. There was a range of costs associated with 
improving product tracing capabilities for certain sectors of the industry based on the specific 
technologies used to achieve the data capture and communication objectives. Case studies 
demonstrated the range of public health benefits from reduction in illnesses from improved product 
tracing. The recommendations outlined in this final report will enable FDA to conduct more rapid and 
effective investigations during foodborne illness outbreaks and other product tracing investigations, 
significantly enhancing protection of public health.  
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EXECUTIVE BRIEF 
In September, 2011, the U.S. Food and Drug Administration (FDA) charged the Institute of Food 
Technologists (IFT) to coordinate and conduct the product tracing pilots required by Section 204 of the 
FDA Food Safety Modernization Act (FSMA), including an evaluation of costs and benefits to industry 
and consumers. 

Representatives from more than 100 organizations, including state departments of agriculture and 
public health, the U.S. Department of Agriculture (USDA) Agricultural Marketing Service (AMS) and Food 
Safety Inspection Service (FSIS), industry trade associations, not-for-profit organizations, consumer 
groups, technology solution providers, and a diverse cross section of the food industry including supply 
chain partners from farm to point of sale/service as well as large and small firms, collaborated with IFT 
to execute product tracing pilots for three ingredients (chicken, peanuts, and crushed red pepper) used 
in the production of four multi-ingredient processed food products (two dry and one frozen Kung Pao 
chicken products, and peanut butter) as well as tomatoes (both whole and sliced).  

Background and Task Requirements  

In the continuum of an outbreakτfrom the time a person becomes ill to the time that product has been 
removed from the distribution systemτthere are several points in the product tracing and recall 
processes where improvements can have positive and meaningful impacts on public health. This task 
primarily focused on traceback investigations. Tracebacks can occur when one or more foods (including 
ingredients) are suspected of being a potential health risk and there is a need to determine the path of a 
product through the supply chain. A traceback investigation generally involves documenting the 
distribution paths of products from several locations to determine if there is a common point of 
convergence in the supply chain - for example, a common date and location of harvest or place of 
manufacture. Determination of a convergence point is critical to the next step in conducting a source 
investigation to determine how the contamination occured in order to prevent future illnesses. A 
traceforward investigation, explored in this task but to a lesser extent than traceback investigations, 
follows the distribution path of a product from the point of convergence towards its point of 
consumption, including through manufacturing, distribution, retail and foodservice. During a traceback 
investigationΣ ǘƘŜ ƪŜȅ ǉǳŜǎǘƛƻƴ ƛǎ ά²Ƙŀǘ Řƻ ǘƘŜǎŜ ǇǊƻŘǳŎǘs have in common: a lot number, common 
ŘŀǘŜ ŀǘ ǘƘŜ ǎŀƳŜ ƭƻŎŀǘƛƻƴΣ ŜǘŎΦΚέ ²ƘŜƴ ǘƘŀǘ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ƪƴƻǿƴΣ ǘƘŜ ƪŜȅ ǉǳŜǎǘƛƻƴ ƛƴ ŀ ǘǊŀŎŜŦƻǊǿŀǊŘ ƛǎ 
ά²ƘŜǊŜ ŘƛŘ ǘƘŜǎŜ ǎǇŜŎƛŦƛŎ ǇǊƻŘǳŎǘǎ όŘŜŦƛƴŜŘ ōȅ ƭƻǘ ƴǳƳōŜǊǎΣ ǇǊƻŘǳŎǘƛƻƴ ŘŀǘŜǎΣ ŜǘŎΦύ ƎƻΚέ These 
investigations often occur after some or all of the product has exited the supply chain, thus the 
investigations are heavily dependent on residual records.  

Tracebacks and traceforwards rely primarily on recordkeeping. Current recordkeeping requirements 
stem, in part, from the Public Health Security and Bioterrorism Preparedness and Response Act of 2002 
(the BT Act; US Congress 2002). Requirements based on the BT Act include having firms know who they 
received products from and to whom they were sent, commonly referred to as one up - one down 
tracing; however some supply chain members, such as restaurants and farms, are exempt. The specific 
types of information required to be kept is dependent on the role of the firm in the supply chain. When 
a product is transformed, the regulations resulting from the BT Act state that lot numbers, if available, 
be used to link incoming ingredients to outgoing products (FDA 2004). 
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For the purpose of this task, IFT was required to: 

¶ conduct two food product tracing pilot projects in coordination with the (1) processed food - 
ingredient and (2) produce sectors and in consultation with the U.S. Department of Agriculture, 
state public health agencies, and nongovernmental organizations that represent the interests of 
consumers;  

¶ reflect the diversity of the food supply and consider /  address confounding factors, such as 
commingling and trans-shipment;  

¶ include at least two different types of FDA-regulated foods that have been the subject of 
significant outbreaks between 2005 and 2010;  

¶ develop and demonstrate methods for rapid and effective tracking and tracing of these selected 
foods that are practical for facilities of varying sizes, including small businesses;  

¶ demonstrate appropriate technologies that enhance the tracking and tracing of these selected 
foods along the supply chain from source to points of service;  

¶ demonstrate the tracking and tracing of a (1) selected processed food and its key ingredients 
(minimum of two ingredients) and (2) selected fruit and/or vegetable along the supply chain;  

¶ assess the costs and benefits of the methods for rapid and effective tracking and tracing of the 
selected foods and key ingredients; and  

¶ determine the feasibility of such technologies to be adopted by different sectors of the food 
industry, including small businesses.  

Stakeholder Input  

IFT solicited industry, government, consumer advocates and other stakeholders for input on the 
selection of food products and participation within the two pilots. Input was sought in a variety of ways: 

¶ three stakeholder input sessions, held in the fall of 2011 

¶ written comments, invited through December 1, 2011 

¶ information from technology providers, who were asked to share how their technologies could 
improve product tracing 

¶ presentations and webinars (at 24 venues), which included substantial time for questions and 
comments 

IFT disseminated a request for formal input and publicized the three stakeholder input sessions through 
a variety of outreach mechanisms, including posting the request on the IFT website, emailing all 
ƛƴŘƛǾƛŘǳŀƭǎ ǿƘƻ ƘŀŘ ǇǊŜǾƛƻǳǎƭȅ ŜȄǇǊŜǎǎŜŘ ƛƴǘŜǊŜǎǘ ƛƴ LC¢Ωǎ ǇǊƻŘǳŎǘ ǘǊŀŎƛƴƎ ǿƻǊƪ όŀǇǇǊƻȄƛƳŀǘŜƭȅ тлл 
contacts), and using social media outlets. Nearly 70 organizations, including third party technology 
providers, food industry representatives, trade associations, consumer groups, academicians, and others 
responded, either in writing or at one of three public stakeholder input sessions.  

Later, IFT advertised the opportunity for technology providers to serve as άŎƻƭƭŀōƻǊŀǘƛƻƴ ǇƭŀǘŦƻǊƳǎ.έ 
Recognizing the multitude of technologies available to assist firms or regulators in tracing products, IFT 
also solicited input regarding additional technologies in existence or in development that enhance the 
ability to track and trace foods.  

 

  



19 
 

Determining the Current Baseli ne 

In order to identify and quantify product tracing improvement opportunities, it was necessary to 
develop a clear sense of the current processes used during traceback investigations and document any 
obstacles (and enablers) to effective product tracing. IFT spoke to numerous state-level traceback 
investigators, epidemiologists, and representatives from USDA FSIS and FDA. Each individual shared 
their thoughts and experiences and several themes emerged. It was clear that the amount of 
epidemiological information, and the confidence in that information, played a notable role in the 
ŘƛǎǘƛƴŎǘƛƻƴ ōŜǘǿŜŜƴ άŜŀǎȅέ ŀƴŘ άŘƛŦŦƛŎǳƭǘέ ǘǊŀŎŜōŀŎƪǎΦ  

Product Tracing Pilots  

PROCESS 

To meet the requirements of FSMA, IFT did not implement any dramatic changes within firms 
participating in the pilots (e.g., installation of new technologies) but instead evaluated what the current 
capabilities are within the firms and which technologies are being used. Specifically, IFT sought to 
engage a diverse group of pilot participants in order to conduct the following evaluations: 

¶ determine how currently available technologies impact their ability to respond in a timely 
manner to track and trace data requests in a way that facilitates the ability to analyze the 
reported data 

¶ evaluate the types of data needed to follow a product forwards or backwards through the 
supply chain, including movement within a single facility, as well as the data needed to link 
product shipped and received between trading partners 

¶ compare how the reporting format or presentation of data impact the ease with which track and 
trace information can be analyzed by evaluating the usefulness of data provided in native form 
(e.g., Bills of Lading [BOL], Purchase Orders [POs], etc.) versus standardized, summary-level data 
templates 

¶ assess how the data acquisition processes impact the time needed to conduct a traceback by 
comparing the manual approach currently in use against the use of a collaborative platform. 

¶ examine how technology can be used by investigators to more readily identify convergence and 
other insightful or actionable patterns within the track and trace data 

IFT considered stakeholder input and the requirements of FSMA when presenting FDA with 
recommendations for the types of foods that would be good candidates for the pilot projects. 
Ultimately, FDA determined that IFT should evaluate the tomato supply chain in the produce pilot. 
Ingredients were a key focus for the processed food pilot, and given the range of recent outbreaks and 
recalls associated with nuts (including peanuts) and spices, FDA tasked IFT with conducting the pilot with 
products that contained these ingredients. Further, FSMA requires FDA to collaborate with USDA FSIS. 
FDA asked IFT to determine the feasibility of working with several food ingredients, including chicken, in 
the pilots. Frozen or dried Kung Pao chicken (containing one or more of the following ingredients: 
peanuts, spices, and chicken) was identified by FDA as the best candidate for the processed food - 
ingredients pilot. While efforts were underway to identify participants for the pilot studies, IFT was 
approached by a peanut butter manufacturer who sells both private-label and branded peanut butter. 
FDA agreed that this product was also a suitable candidate for the processed food - ingredient pilot. 
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In total, the two separate pilots included the following: 

¶ 5 tomato growers (United States and Mexico) 

¶ 7 tomato re-packers 

¶ 3 tomato processors (sliced tomatoes) 

¶ 15 distributors (12 in the tomato and 3 in the processed food - ingredients pilots) 

¶ 5 retailers (4 in the tomato and 3 in the processed food - ingredients pilots) 

¶ 2 foodservice chains (both with multiple locations; both in tomato pilots) 

¶ 3 processed food manufacturers 

¶ 4 ingredient suppliers 

¶ 1 importer 

Before conducting the mock tracebacks, IFT spoke to each participating firm, either on the phone or 
during a visit to their facility, to understand their current product tracing systems and practices. This 
information was later linked to the performance in the mock tracebacks, and was also used to inform 
the cost evaluation component of the task. Since the pilot studies were opt-in, firms who chose to 
participate were likely forward-leaning and not necessarily representative of the average with respect to 
their product tracing practices. Other limitations and assumptions are discussed in Chapter 8. 

Two teams of individuals, including industry experts and state-level traceback investigators, and in the 
case of the processed food - ingredient pilot USDA FSIS, worked together to conceptualize the types of 
situations that would prompt a traceback or traceforward. Given the potential for a brand and label to 
be associated with processed food products at retail, the team working on that pilot determined that 
the four pilot scenarios should be constructed to vary the nature of the information provided at the 
beginning of the mock traceback. Accordingly, the timeframes for which records were requested also 
varied (ranging from asking for information on a specific lot to product produced during the course of a 
10-month timeframe). 

Given the multitude of participants in the tomato pilot, and the known diversity in product tracing 
practices and processes within similar portions of the supply chain, it was determined that each of the 
twelve scenarios executed through the mock tracebacks ǎƘƻǳƭŘ ōŜ ōŀǎŜŘ ǳǇƻƴ ŀ ǎƛƳƛƭŀǊ άǎǘƻǊȅέ. 
Depending on the exact scenario, participants at the retail and foodservice points in the supply chain 
(where most of the requests began) were generally asked for records covering a one- to five-week 
timeframe. Eight of the scenarios were conducted as multi-step tracebacks, beginning with restaurants 
or retail outlets, and following the paths backwards through the supply chain, based on the pre-existing 
relationships between trading partners. However, there were four participants in the tomato pilots who 
were not linked to other pilot participants. These firmsτtwo re-packers and two wholesalersτwere 
each asked to trace one shipment of tomatoes forwards and backwards within their own operations. 
While these four scenarios were not like typical tracebacks, they did allow IFT to assess the technologies 
and processes used by these firms, of which some were small businesses. 
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IFT developed summary response templates based on previous work, which expanded on the concepts 
for Critical Tracking Events (CTEs) and Key Data Elements (KDEs) that IFT developed in 2009 (McEntire 
and others 2010). The use of the summary templates was optional. Firms were asked to provide the 
information they deemed necessary to respond to the IFT request. Each participant and their supply 
chain was evaluated on the basis of a number of factors: 

¶ breadth and precision: the amount, nature, quality, and accuracy of information provided 

¶ access:  a combination of the following factors: 
o total time: cumulative supply chain and individual firm response times 
o minimum time: time before convergence was found (or the trace was otherwise ended) 
o analysis time: time needed by IFT to understand and analyze participant-provided data 

¶ depthΥ ŀ ŦƛǊƳΩǎ ŀōƛƭƛǘȅ ǘƻ ǊŜŀŘƛƭȅ ǇǊƻǾƛŘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ƳƻǊŜ ǘƘŀƴ one supplier back in their 
supply chain (whether they themselves had the information or could readily acquire it) 

¶ system rankingΥ ǘƘŜ ǎǳƳ ƻŦ ŀ ŦƛǊƳΩǎ ǎŜƭŦ-reported abilities, including the technologies currently 
in use by the firm that enable them to link incoming and outgoing product and their reported 
ability to meet nine options for improved product tracing (described below in the next section) 

¶ quantity: total number of pages of documents provided 

¶ format: use of IFT-supplied or company-generated summary document 
 

COLLABORATION PLATFORMS AND OTHER USES OF TECHNOLOGY 

Key to this task was the exploration of how technology can be used by investigators to enhance the 
speed, effectiveness, and accuracy of the product tracing process. Additionally, IFT also conducted a 
ǉǳŀƭƛǘŀǘƛǾŜ ǎǘǳŘȅ ƻŦ ƛƴŘǳǎǘǊȅΩǎ ǳǎŜ ƻŦ ǘŜŎƘƴƻƭƻƎȅ ǘƻ ƛƳǇǊƻǾŜ ǇǊƻŘǳŎǘ ǘǊŀŎƛƴƎ ŎŀǇŀōƛƭƛǘƛŜǎΦ  

LC¢ ǿŀǎ ǘŀǎƪŜŘ ǿƛǘƘ ǳǎƛƴƎ ŀ άŎƻƭƭŀōƻǊŀǘƛƻƴ ǇƭŀǘŦƻǊƳέ ŦƻǊ ǘƘŜ ƳƻŎƪ ǘǊŀŎŜōŀŎƪǎ ƛƴǾƻƭǾƛƴƎ ƛngredients and 
processed foods, and opted to use similar platforms for select mock tomato tracebacks. Because the 
ǘŜǊƳ άŎƻƭƭŀōƻǊŀǘƛƻƴ ǇƭŀǘŦƻǊƳέ ǿŀǎ ƴƻǘ ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ ǘŀǎƪΣ ǘƘƛǎ ǿŀǎ ƻƴŜ ŀǊŜŀ around which IFT solicited 
stakeholder input. Ultimately, the άŎƻƭƭŀōƻǊŀǘƛƻƴ ǇƭŀǘŦƻǊƳέ ŦǳƴŎǘƛƻƴŜŘ ŀǎ ƳƻǊŜ ƻŦ ŀ Řŀǘŀ ŀƴŀƭȅǎƛǎ 
system, which could be used by FDA (or other regulators) to share and analyze data collected from 
industry. Collaboration platforms were not used in this task by food industry members to submit data. 
Instead, industry data was collected by IFT through these pilots. IFT in turn blinded and supplied these 
data to the collaboration platform providers. These collaboration platforms were then used to query the 
data to look for convergence and conduct tracebacks.  

A transparent process was used to broadly solicit input on how the collaboration platforms should be 
selected. Ultimately, nine firms that currently offer commercially available track and trace solutions 
participated in the evaluation process. During the evaluation, roughly half the firms received identical 
data sets for the tomato pilot and the other half received data for the ingredients and processed foods 
pilot. The names of the supply chain participants were blinded before being shared with the 
ŎƻƭƭŀōƻǊŀǘƛƻƴ ǇƭŀǘŦƻǊƳ ǇǊƻǾƛŘŜǊǎ όƛŘŜƴǘƛŦƛŜŘ ƻƴƭȅ ƎŜƴŜǊƛŎŀƭƭȅ ŀǎ ά5ƛǎǘǊƛōǳǘƻǊ т,έ ŦƻǊ ŜȄŀƳǇƭŜύΦ ¢ƘŜ Řŀǘŀ 
were provided to the collaboration platform providers in the same format that IFT received them from 
the pilot supply chain participants (e.g., in PDFs, spreadsheets).  

After uploading the data, all nine collaboration platform providers explained their approach and 
demonstrated their systems, using the provided pilot data, for a broad panel that included FDA, pilot 
participants, and other Subject Matter Experts. The goal of the demonstrations was not to select one 
provider; rather it was to observe capabilities that seemed to improve the speed and accuracy of 
traceback investigations. 
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MOCK TRACEBACK RESULTS 

IFT was successful in conducting 14 mock tracebacks, ranging from simple (e.g., tracing one shipment of 
tomatoes or one lot code of peanut butter) to complex (e.g., finding convergence when tomatoes were 
thought to be sourced from two different growers; finding a common lot of ingredient between 
different processed food products manufactured in different locations). Traceforwards were also 
explored as elements of some of the scenarios, however when firms provided information on the 
recipients of one or more lots of product, the lists were often lengthy and the majority of recipients 
were not pilot participants which caused the traceforward to end. 

The process of conducting a step-wise traceback (one supply chain node at a time) was complicated and 
often times confusing. Most firms provided information in the form of PDF documents. While 
information in this format can be transmitted electronically via email, the information is image-based 
and cannot be manipulated electronically, which makes analysis of data slow and potentially error prone 
as data must be re-entered or extracted via optical character recognition for software analysis. 
Additionally, inconsistencies in the terminology, numbering systems, formatting, legibility, and 
occasionally the language sometimes required IFT to contact the submitting firm to gain clarity, 
increasing the time required to capture data before any meaningful analysis could begin. In many 
instances, firms provided a document to explain how the numerous documents and reports (in some 
cases, scores of pages) were linked together to demonstrate how the product moved through the 
facility. This was extremely helpful, as was the use of summary documents. While there were occasional 
ŜǊǊƻǊǎ ƛƴ ǘƘŜ ǎǳƳƳŀǊȅ ŘƻŎǳƳŜƴǘǎΣ ǘƘŜȅ ǇǊƻǾƛŘŜŘ ŀƴ άŀǘ ŀ ƎƭŀƴŎŜέ ƳŜŀƴǎ ǘƻ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ 
information provided in the detailed source documentation. 

Most notably, IFT found that some participating firms were surprised by the process used, and expected 
an experience more like a mock recall in which they would be provided with a lot number and asked to 
identify where the product was sent. Many had never considered how their records would need to be 
pieced together with those of their supply chain partners to facilitate an effective traceback. 

Challenges aside, the pilot participants appeared to have many of the tools and processes in place which 
are required to allow the capture and communication of critical track and trace data (i.e., KDEs) at 
critical points of product transfer and transformation (i.e., CTEs). Many of the collaboration platforms 
were able to demonstrate the flow of specific lots of product through the supply chain with minimal 
effort, and some were able to identify convergence. However, while querying occurred within seconds, 
the collaboration platform providers reported spending between 3 - 7 days uploading the data into their 
systems due to the lack of a standard structure or format and the need to re-enter data.  

Based on the discussions with the pilot participants and other industry stakeholders, IFT observed that 
firms provided track and trace data in several ways. Ultimately, the way in which data were readily 
accessed and transmitted to IFT was dependent on the systems and processes in place within a firm to 
capture, store, and report this information.  

IFT identified nine specific processes firms could use to improve product tracing. The first four options 
revolve around data capture. IFT believes that capture of the right data, regardless of format, is a 
prerequisite to any substantial improvements in product tracing. Thus, the first four options explore 
different ways that the same data could be captured to account for what is practicable for facilities of 
varying sizes, including small businesses. For reasons described below, the KDEs included in the options 
presented to pilot participants did not include lot/batch number. 
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The first four options (for which questions were asked around current capabilities and costs) were: 

¶ capture KDEs (Supplier ID, Product ID, Purchase Order Number, Quantity-pack size, Receipt 
Date) by writing on paper 

¶ capture KDEs (Supplier ID, Product ID, Purchase Order Number, Quantity-pack size, Receipt 
Date) by writing on paper and later entering into a database/spreadsheet 

¶ capture KDEs (Supplier ID, Product ID, Purchase Order Number, Quantity-pack size, Receipt 
Date) by scanning labels  

¶ capture KDEs (Supplier ID, Product ID, Purchase Order Number, Quantity-pack size, Receipt 
Date) by electronic message 

IFT observed that some segments of the distribution chain did not generally record the 
grower/producer-assigned lot number. Distributors, for example, are not required to record this 
information and those who manufacture, process or pack food are required to record lot numbers only 
if the information exists (FDA 2004). Therefore, as noted above, lot/batch number was not included as a 
data element in the four options above, but was treated as its own question. The remaining five options 
related to the use of standards, communicating data forward to customers, and the use of a summary 
data sheet. They included a ŦƛǊƳΩǎ ŀōƛƭƛǘȅ ǘƻ:   

¶ capture incoming quantity by received lot number, assuming a lot number is provided 

¶ link incoming and outgoing product, whether there is transformation (e.g., ingredients into a 
finished product) or not (e.g., relating lot numbers received to lot numbers shipped) 

¶ use non-proprietary standards (e.g., Global Trade Item Number [GTIN], Global Location Number 
[GLN], state-issued plant/registration number) 

¶ send KDEs electronically to customers 

¶ provide a data summary sheet (or template such as that provided by IFT) that highlights the links 
between KDEs for the products of interest 

Cost s 

To conduct the in-depth assessment of the costs associated with product tracing, IFT conducted a 
literature review and sought information from pilot participants and others (e.g., technology providers, 
companies, and organizations) that generally was not published.  

A literature review was conducted to analyze previously published studies on the costs and benefits of 
improving recordkeeping and product tracing capabilities. However, there were very few studies that 
published quantitative costs or benefits. Instead, they described more qualitative characteristics in their 
observations and analysis. For example, the costs associated with improvements include fixed and 
variable costs, like capital equipment, software, consulting, design and implementation, training, labor, 
materials and impact on speed of business operations. The qualitative benefits associated with 
improvements include protection of public health, improved trade, sustainability tracking, limited recall 
scope, increased market access, quality assurance and supply chain efficiencies. Due to the limited 
availability of published studies, IFT collected additional data through the use of non-peer reviewed case 
studies and white papers including data from technology solution providers and standards 
organizations. Several non-peer reviewed studies, some of which are tied to implementing bar code 
systems in produce, show that there are a range of capabilities and associated costs and benefits to the 
firm by ƛƳǇƭŜƳŜƴǘƛƴƎ ƻǊ ƛƳǇǊƻǾƛƴƎ ŀ ŦƛǊƳΩǎ ǇǊƻŘǳŎǘ ǘǊŀŎƛƴƎ ǎȅǎǘŜƳΦ 

In addition, Deloitte Consulting worked with the pilot participants to determine costs associated with 
the nine identified options, as well as the types of benefits that firms had realized from their 
investments. Pilot participants were asked to indicate whether they had systems and processes in place 
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to perform any of the nine activities listed above (as options), and for any activity not already in place to 
provide an estimate of the resources needed and cost required to attain the goal. 

In terms of the costs needed to implement the nine options identified above, the 22 firms who provided 
data reported the ability for some form of data capture. For those capturing data by hand or who had 
invested to convert manually captured data to spreadsheets, the cost of this capability ranged between 
$40 - $350K. In contrast, capturing the same types of data, but doing it by scanning (e.g., a bar code) was 
reported to be roughly an order of magnitude more expensive, ranging between $125K- $4.5M. This is 
consistent with the experience reported by firms implementing PTI (which requires the use of GS1 128 
bar codes); the reported range of costs was generally from several hundred thousand to a few million 
dollars. Further, these ranges reflect all business sizes and supply chain segments; full details are 
provided in Chapter 7 of this report. 

Many firms reported the ability to capture incoming lot numbers (assuming they were provided), 
however, the pilot demonstrated that even if this capability exists, it is more likely to be used by 
processors, especially of multi-ingredient products, compared to others  in the supply chain. Therefore, 
while the estimate to reach this capability ranged from $0-$150K, IFT expects that implementation of 
this practice would be more costly, although a focused effort would be required to quantify these costs. 

Of all the options presented, the development of a data summary, whereby industry would present the 
KDEs in a logical fashion that illustrates the internal and external links, was deemed the easiest to 
achieve in terms of expenditures. Firms generally reported this capability, and where resources were 
required, they were never reported to be in excess of $10K annually. 

Benefits  

To assess the benefits associated with improved product tracing, IFT conducted a literature review, 
evaluated eight case studies of previous outbreaks and sought information from pilot and non-pilot 
participants. The benefits associated with improved recordkeeping and therefore improved product 
tracing, fall into three general categories: 

¶ Benefits to the FDA. FDA expends resources during an investigation that can presumably be 
decreased if investigations could be conducted more rapidly and with less manual manipulation 
and analysis of trace data. IFT did not quantify the resources used by FDA in investigations to 
ascertain the extent of the benefit. 

¶ Benefits to public health. Protecting public health is the key goal of an improved product tracing 
system. To quantify the benefits to public health, IFT examined eight previous outbreak 
investigations. The duration of the traceback investigation and the illnesses that occurred during 
this timeframe were determined. Working with Deloitte Consulting, IFT translated the number 
of illnesses into costs using existing government figures. The cost savings (driven by reductions 
in illness) resulting from reducing traceback duration by 25, 50, and 75% were calculated. The 
range of the public health benefit per outbreak spanned $18K to $14M depending on the 
characteristics of the outbreak. 

¶ Benefits to the industry. Quantifying the benefits to a particular firm is completely dependent 
on the way a firm chooses to meet the required track and trace objectives and was therefore 
difficult to calculate. The literature and non-peer reviewed information was either qualitative or 
demonstrated the benefits of a very specific system. The types of benefits described by pilot 
participants were consistent with those suggested in the published literature. Table 1 identifies 
areas of benefit which were reported by the pilot participants and illustrates how these benefits 
ǾŀǊƛŜŘ ŘŜǇŜƴŘƛƴƎ ƻƴ ŀ ŦƛǊƳΩǎ location in the supply chain. 
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Table 1. Benefits of Recordkeeping Identified by % Pilot Participants 

Recordkeeping Benefits Growers (n=2) Processor (n=6) Distributors (n=8) Retailers (n=4) 

Improved Brand Reputation 100% 33% 62% 50% 

Increased Consumer Confidence 0% 67% 75%  25% 

Expanded Markets  50% 33% 50% 25% 

Improved Supply Chain Management 50% 67% 62% 100% 

Insurance Cost Reduction 50% 33% 12% 0%  

Supply Chain Confidence 0% 83% 75%  25% 

Decreased Spoilage 50% 67% 75%  25% 

Process Improvement 100% 33% 100%  100% 

* If the response to an individual ōŜƴŜŦƛǘ ǿŀǎ ƭŜŦǘ ōƭŀƴƪΣ ƛǘ ǿŀǎ ǘǊŜŀǘŜŘ ŀǎ ŀ άŘƻes not identify this ōŜƴŜŦƛǘέ ŀƴǎǿŜǊ 
in the calculations above. (Percent of Pilot Participants Identifying the Recordkeeping Benefit 

 

 

It was noted that many of the tangible benefits to industry of recordkeeping could potentially be 
enabled through process and technology improvements that may or may not also enable product 
tracing. It is unclear if the identified tangible benefits can be fully captured by all industry participants 
and whether these benefits will be sufficient to cover the investment required for improving product 
tracing. Therefore, recognition of public health benefits is critical. 

Current Product Tracing Landscape : Domestic and Global  

There are a number of industry initiatives and availability of implementation guidelines that aid in the 
adoption of uniform product tracing practices in select segments of the food industry. Additionally, 
there are a number of global factors in play (like trade agreements, global sourcing of foods, and cross-
boundary harmonization of standards) that should be considered when the approaches to product 
tracing are considered.  

In the United States, the produce, meat and poultry, foodservice, and seafood industries have 
developed and published guides for their industries, and the dairy, deli, and bakery industries are 
currently working to develop similar guidelines. 

ά¢ǊŀŎŜŀōƛƭƛǘȅέ ƛǎ ŀ ǊŜǉǳƛǊŜƳŜƴǘ ƻŦ ǘƘŜ Dƭƻōŀƭ CƻƻŘ {ŀŦŜǘȅ LƴƛǘƛŀǘƛǾŜΣ ŀ ŎƻƴŎŜǇǘ ǿƛǘƘ ƎǊƻǿƛƴƎ ǊŜŎƻƎƴƛǘƛƻƴ 
from which audit schemes are developed. Underwriters Laboratories is also developing an audit 
standard for product tracing. Additionally, both ISO and Codex Alimentarius have produced standards 
for product tracing.  

Recommendations  

The pilots demonstrated some of the challenges that FDA has in achieving its goal of being both fast and 
accurate when conducting traceback investigations. However, the pilots also demonstrated areas in 
which improvements can be implemented to reduce traceback time and ensure the accuracy of 
information. 
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IFT has one overarching recommendation to improve product tracing, two recommendations for FDA to 
consider during the rule making process, and seven additional recommendations. While these 
recommendations are actions FDA can take, those in the food supply chain should view these 
recommendations in the context of the nature of improvements that may be expected of them. 

1. From an overarching perspective, IFT recommends that FDA establish a uniform set of 
recordkeeping requirements for all FDA-regulated foods and not permit exemptions to 
recordkeeping requirements based on risk classification. Further, FDA should issue guidance 
documents defining these requirements. 

IFT anticipates that confusion and difficulty would arise if there were two different recordkeeping 
requirements for firms based on the risk classification of the food that they produce, distribute or sell. It 
is widely recognized ǘƘŀǘ ǎŜǾŜǊŀƭ ŦƻƻŘǎ ŀƴŘ ƛƴƎǊŜŘƛŜƴǘǎ ǇǊŜǾƛƻǳǎƭȅ ƛŘŜƴǘƛŦƛŜŘ ŀǎ άlow-riskέ ƘŀǾŜ ōŜŜƴ 
associated with recent outbreaks. If additional recordkeeping were required ŦƻǊ ƻƴƭȅ άƘƛƎƘ-Ǌƛǎƪέ ŦƻƻŘǎΣ 
FDA may ultimately be involved in ƛƴǾŜǎǘƛƎŀǘƛƴƎ ƻǳǘōǊŜŀƪǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ άƴƻƴ-high-Ǌƛǎƪέ ŦƻƻŘǎΦ 
Additionally, it is noteworthy that high-risk ingredients may be used in lower risk products, and vice 
versa. 

Moreover, ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άƘƛƎƘ-Ǌƛǎƪέ may change with time as a result of future outbreaks or other 
circumstances, ŀƴŘ ƛǘ ǿƻǳƭŘ ōŜ ŘƛŦŦƛŎǳƭǘ ŦƻǊ άlow-riskέ ŦƛǊƳǎ ǘƻ ǉǳƛŎƪƭȅ ŎƻƳǇƭȅ ǿƛǘƘ ƴŜǿ ǊŜƎǳƭŀǘƛƻƴǎ ƛŦ ƻƴŜ 
or more of the products that they produce or handle werŜ ǎǳŘŘŜƴƭȅ ǊŜŎƭŀǎǎƛŦƛŜŘ ŀǎ άƘƛƎƘ-risk.έ ¢ƘǳǎΣ LC¢ 
recommends that FDA establish a single set of recordkeeping requirements. 

Further, IFT recommends that FDA create guidance or educational programs specifically for small 
businesses including produce terminal market vendors, growers, egg producers, manufacturers, 
distributors, wholesalers, independent retail stores, and farmers markets to facilitate the understanding 
and adoption of effective product tracing practices.  

2. With regard to future rulemaking, IFT recommends that FDA require firms who manufacture, 
process, pack, transport, distribute, receive, hold, or import food to identify and maintain CTE and 
corresponding KDE-related records as defined by FDA based on input from the food industry.  

FDA should require companies involved in the food supply chain to capture and maintain internal trace 
records based on the IFT recommended CTE and KDE framework described below. This framework 
provides information on the what, where, and when with respect to food products that traverse the 
supply chain.  

The clear definition of CTEs and KDEs, along with guidance to facilitate understanding and 
implementation, will allow individual supply chain companies to correctly identify the CTEs that they are 
responsible for and ensure that KDEs for each CTE are captured and available for reporting as needed 
based on a specific request from regulatory officials.  

The recommended KDEs are defined in the accompanying glossary; many are already part of the 
requirements based on the BT Act and the implementing regulations codified at 21 CFR Part 1, Subpart J 
(FDA 2004). The bottom half of the table (linking KDE's) represents the CTEs that IFT feels should be 
captured in order to establish the links needed to trace product movement through the supply chain.  

hƴŜ Řŀǘŀ ŜƭŜƳŜƴǘ ǘƘŀǘ ƛǎ ƻŦ ǇŀǊǘƛŎǳƭŀǊ ǊŜƭŜǾŀƴŎŜ ŀƴŘ ƛǎ ƴƻǘ ǊŜǉǳƛǊŜŘ ōȅ ŎǳǊǊŜƴǘ ǊŜƎǳƭŀǘƛƻƴ ƛǎ ŀƴ ά!ŎǘƛǾƛǘȅ 
L5έ ǿƘƛŎƘ ƛǎ ŀƴ ƛŘŜƴǘƛŦƛŜǊ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀƴ ά!ŎǘƛǾƛǘȅ ¢ȅǇŜέ ǎǳŎƘ ŀǎ ŀ tǳǊŎƘŀǎŜ hǊŘŜǊ ƻǊ ƛƴǾƻƛŎŜ ƴǳƳōŜǊ 
that can be used to link products between supply chain partners. Another type of Activity ID is a specific 
Work Order, which links ingredients with finished products. The pilot showed that Activity IDs were a 
key piece of information used to follow the path a product takes through the supply chain. 
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Table 2 illustrates the data elements that IFT believes are key to tracking and tracing the movement of 
food. There are various points in a supply chain, termed Critical Tracking Events, where data capture is 
necessary to follow product movement. These include shipping from one facility to another (Transport), 
receipt at another facility (Transport), and changes that occur as products are manufactured or 
transformed during processing (Transformation). Traceforward requires an accounting of all suspect 
products, therefore it is important for firms to also record the ways in which products exit the supply 
chain through depletion events (Depletion). The table below is a mixture of elements that stemmed 
from the BT Act implementing regulations and some that are not currently required (FDA 2004). Thus 
ǘƘŜ ǘŀōƭŜ ŘƻŜǎ ƴƻǘ ǊŜŦƭŜŎǘ ǘƘŜ ƻǾŜǊŀƭƭ ŎǳǊǊŜƴǘ ǎǘŀǘŜ ƻŦ ǊŜǉǳƛǊŜƳŜƴǘǎ ōǳǘ ǊŜŦƭŜŎǘǎ LC¢Ωǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ǘƻ 
FDA regarding the Key Data Elements that FDA should require or encourage at each Critical Tracking 
Event, as well as those that may be required depending on the circumstances and their applicability 
(termed Conditional). 
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Table 2. Requirements and Best Practice CTEs and KDEs for Improved Recordkeeping 

CTEs Transporta
tion 

(exchange 
of goods) - 
Shipping 

Transporta
tion 

(exchange 
of goods) - 
Receiving 

Transformation 
(creation /  

manipulation of 
products) ς 

Input 

Transformation 
(creation/manip

ulation of 
products) ς 

Output 

Depletion 
(exit from 
system) ς 

Consumptio
n 

Depletion 
(exit from 
system) ς 
Disposal 

Currently Required  
KDEs       

Event Owner  
(firm submitting 
information) 

R R R R R R 

Date/ Time R R R R R R 

Event Location R R R R R R 

Trading Partner 
1 R R R 

   
Item (the good) R R R R R R 

Lot/Batch/Serial# BP* BP* R R BP BP 

Quantity R R R R R R 

Unit of Measure R R R R R R 

Linking KDEs       
Activity Type (e.g., 
PO, BOL, Work 
Order) 

C* C* R R 
  

Activity ID (number 
associated with PO, 
BOL, Work Order)  

C* C* R R 
  

Transfer Type
2 C C 

    
Transfer Number

2 C C 
    

Lot/Batch Relevant 
Date

3 C C C C BP BP 

Carrier ID C C 
    

Trailer Number C C 
    

R = Required Field 
C = Conditional Field; the need for this field would be determined by business circumstances, and in the instance of transport 
events that do not capture batch/lot numbers, this field may be required (*) 
BP = Best practice is to capture the batch/lot number or relevant date whenever possible; however, in recognizing the current 
difficulty in capturing this information for transport and depletion events, Activity ID or other KDEs that provide links, as 
identified in the table, must be provided (*) as the industry prepares to meet a future requirement to capture lot/batch 
numbers 
1
In the event of a shipping CTE, the trading partner is the immediate subsequent recipient of the shipment; in the event of a 

receiving CTE, the trading partner is the immediate previous supplier of the product; in the event of a transformation CTE, the 
trading partner is the supplier of the input into the transformation 
2
 If the Activity Type and ID are not linked to a particular shipment of a product (e.g., a purchase order that is fulfilled by 

multiple shipments over time), then the Transfer Type and ID are used to indicate the particular shipments that are linked to 
the Activity Type and ID 
3
If there is a different lot/batch designation on a consumer-ƭŜǾŜƭ ǇǊƻŘǳŎǘΣ ǎǳŎƘ ŀǎ ŀ άōŜǎǘ ōȅέ ŘŀǘŜΣ ƛǘ Ƴǳǎǘ ƭƛƴƪ ǘƻ ǘƘŜ 

manufacturer-assigned lot number 
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Because there are a number of barriers to implementing in the near term the capture of batch/lot/serial 
numbers for all depletion and transport events, initially the capture and reporting of these data for 
these events should be encouraged as a best practice and the Activity ID and Type should be required to 
be recorded. The pilot showed that Activity IDs could be used to trace products if a firm maintained 
good internal tracing (i.e., the ability to link incoming shipments with outgoing shipments), although not 
quite as accurately as if batch/lot numbers were captured throughout the supply chain. However, using 
Activity IDs to trace products results in much more data (compared to using batch/lot/serial numbers) 
and, thus, is only efficient when used in conjunction with a collaboration platform by the regulators (see 
recommendation 9 below). Further, following products through a string of Activity IDs obfuscates the 
manufacturer- (or other transformer-) assigned lot numbers until they are revealed by the manufacturer 
(or transformer). Clearly, capturing lot numbers along the supply chain would provide investigators with 
instant access to the lot numbers assigned at the most recent transformation event. For these reasons, 
IFT recommends that FDA consult with the industry and then establish a reasonable effective date when 
the capture and reporting of the batch/lot/serial number (or equivalent) will be required for all CTEs. 

3. Also in regards to rulemaking, IFT recommends that FDA require each member of the food supply 
chain to develop, document, and exercise a product tracing plan.  

IŀǾƛƴƎ ŀ άtǊƻŘǳŎǘ ¢ǊŀŎƛƴƎ tƭŀƴέ ŀǘ ŜŀŎƘ Ŧŀcility in the food system, from farm to food manufacturing 
facility to retail/foodservice establishments, will improve communication between the industry and 
regulatory agencies, raise awareness of the responsibilities of the industry during an investigation, and 
catalyze more effective traceback and traceforward (recall) investigations. The development and 
documentation of a company Product Tracing Plan and regular exercising of the plan will increase the 
speed with which a firm can respond to an investigation and reduce the likelihood of errors. Firms 
should expect their plan to be reviewed by regulatory agencies upon request, including during an 
inspection. 

4. FDA should encourage and support existing industry-led initiatives for the development of 
implementation guidelines and should seek stakeholder input by issuing an Advance Notice of 
Proposed Rulemaking (ANPR) or using other input mechanisms 

As in LC¢Ωǎ previous report to FDA on product tracing (McEntire and others 2010), IFT maintains that FDA 
should not prescribe the specific means that industry uses to meet the FDA objectives recommended by 
IFT. Several industry groups have begun identifying ways in which the industry can improve product 
tracing capabilities, and FDA should support these efforts. IFT believes ǘƘŀǘ C5!Ωǎ ǎǳǇǇƻǊǘ ŦƻǊ ǘƘŜǎŜ 
industry-led implementation initiatives will enable real-world adoption of improved product tracing 
capability at a more rapid pace than would otherwise be possible and avoid costly and time-consuming 
company and industǊȅ ƭŜǾŜƭ άǊŜǎŜǘǎέ ǘƘŀǘ ǿƻǳƭŘ ǊŜǎǳƭǘ ŦǊƻƳ ŘƛǎǊǳǇǘƛƻƴ ƻŦ ǘƘŜǎŜ ƛƴƛǘƛŀǘƛǾŜǎΦ  

Through an ANPR or other input mechanisms, FDA can seek targeted input, and provide an opportunity 
for the food industry to show how the steps that certain industry segments have proposed can meet 
C5!Ωǎ ƻōƧŜŎǘƛǾŜǎ ƻŦ ƳƻǊŜ ǊŀǇƛŘ ŀƴŘ ŜŦŦŜŎǘƛǾŜ ǘǊŀŎŜōŀŎƪǎΦ  

5. FDA should clearly and more consistently articulate and communicate to industry the information 
needed during a product tracing investigation. 

IFT encourages FDA to provide context to a request for product tracing records to help the food industry 
in determining the appropriate records that contain information that may aid in an investigation. For 
example, the investigator might consider explaining whether a sample of a product tested positive for 
an adulterant or an epidemiological investigation identified the product as a potential suspect vehicle. 
This may enable the firm to identify records or other types of information of which FDA might not have 
been aware.  
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Individual firms should be responsible for identifying the appropriate records that provide internal and 
external linking information, and investigators should clearly request the specific pieces of information 
(e.g., supplier names, lot numbers) that are necessary for the investigation to proceed (as opposed to 
the specific types of documents, such as invoices, and Bills of Lading that may or may not contain all the 
needed information).  

Additionally, IFT believes that industry would respond positively to an investigation if they were able to 
participate as a partner with a role in protecting public health as opposed to a suspect in an 
investigation. 

6. FDA should develop standardized, structured, and electronic mechanisms for industry to provide 
the Agency CTE and KDE product tracing data when requested during a specific food safety 
investigation. 

The pilot findings confirm that standardized, structured, and electronic reporting of CTEs and KDEs 
increases the speed by which product trace data can be collected, compiled and analyzed, and indicate 
that any structured reporting templates will need to vary based on the needs of specific industry 
segments (e.g., grower, supplier/packer, distributor, foodservice operator and retailer), and possibly 
commodity categories (e.g., seafood, produce).  

In accordance with provisions in FSMA, IFT also recommends that firms be allowed to maintain their 
internal records using the systems and processes currently in place, including paper-based 
recordkeeping systems. IFT recommends that these records only be required to be transposed to the 
standardized and structured reporting format when data are being requested in relation to a specific 
request from regulatory officials. IFT also recommends that any standardized and structured reporting 
format be adapted to appropriate data communication vehicles, including spreadsheet, web-based 
portal, or EDI electronic message, to accommodate the varied needs and capabilities of large and small 
firms alike. FDA may find value in working with global standards organizations to develop standardized 
message formats (e.g., xml, EDI) as one of the reporting options.  

7. FDA should accept CTE and KDE data sent in summary form through standardized and structured 
reporting mechanisms and initiate investigations based on this data. 

In order to expedite traceback investigations to protect public health and limit impact on industry and 
individual brands and products, FDA should request summaries of CTEs and KDEs from firms and use this 
ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ǉǳƛŎƪƭȅ άǊǳƭŜ ƛƴ ƻǊ ƻǳǘέ ǇǊƻŘǳcts or supply chains that may or may not be associated with 
a specific food safety concern. IFT recognizes the risks associated with relying on un-authenticated data, 
ŀƴŘ ǇŀǊǘƛŎǳƭŀǊƭȅ ǘƘŜ Ǌƛǎƪ ƻŦ ŦƻƭƭƻǿƛƴƎ ǘƘŜ άǿǊƻƴƎ ǇŀǘƘ.έ IFT expects that a firm will be able to generate a 
summary document quickly, within 24 hours, since a firm would be able to interpret and summarize 
their own data/records much faster than FDA. The time needed for FDA to learn and understand each 
firm's system (as they did in past outbreak tracebacks) can be reduced. The general data needs should 
be similar in most traces, enabling firms to develop processes and systems in advance of a traceback 
that could automatically generate summary information when needed. 

IFT is not suggesting that FDA rely exclusively on summary data. Rather IFT encourages FDA to continue 
ǘƘŜ ǇǊŀŎǘƛŎŜ ƻŦ ŎƻƭƭŜŎǘƛƴƎ άƘŀǊŘ ŎƻǇȅέ ǎǳǇǇƻǊǘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ όŜΦƎΦΣ LƴǾƻƛŎŜΣ tǳǊŎƘŀǎŜ hǊŘŜǊΣ .ƛƭƭǎ ƻŦ 
Lading) from firms associated with products that are not readily excluded from an investigation. While 
this process may add an extra step by asking industry to provide a summary, and then later to provide 
more detailed documentation, this process will have the benefits of enabling FDA to quickly obtain 
information and focus investigation on protecting public health and providing industry more time to 
collect hard copy records in advance of a possible subsequent FDA verification request. 
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8. If available, FDA should request CTE and KDE data for more than one up - one back in the supply 
chain. 

IFT found that in both the produce and processed food - ingredient pilots there were some companies 
who are quasi-vertically integrated or who otherwise have strong control (and therefore visibility) 
through their supply chains and can provide information more than one step back. Thus, in such 
instances, FDA should request and act on this information for the sake of public health; and as a second 
priority, should verify information with the individual firms in a supply chain who may have handled the 
product. During the pilots, there were instances where several supply chain partners shared and 
analyzed product tracing data through teleconference calls. Firms should consider inviting regulators to 
participate in these discussions and FDA should be open to collaborating with industry on such 
discussions in order to rapidly gain meaningful information. During the pilots IFT noted that availability 
of more than one level of traceback data from firms was more the exception than the norm, but that in 
some instances  firms reporting more than one level of information do not keep the information 
themselves as a part of regular operations but can readily access the information via supply chain 
partners. In such instances, it would be important to minimize duplicative requests coming from both 
supply chain partners and regulatory agencies. This recommendation is based on the availability of 
information from capable supply chain partners and is not recommended as a requirement for all supply 
chain partners. 

9. FDA should pursue the adoption of a technology platform to allow the Agency to efficiently 
aggregate and analyze data reported in response to a specific request from regulatory officials. 
The technology platform should also be available to regulatory counterparts. 

An FDA-managed information system for collecting requested information would decrease the 
resources required by industry to respond (e.g., submitting information once rather than in response to 
multiple requests from state and federal regulators) and would decrease redundant efforts of local, 
state and federal governments by granting public health and regulatory partners secure access to the 
information system during an investigation. State and local regulatory agencies should be involved in the 
development ŀƴŘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǎǳŎƘ ŀ ǎȅǎǘŜƳΣ ŀƴŘ ǎƘƻǳƭŘ ƘŀǾŜ Ŝǉǳŀƭ ŀŎŎŜǎǎ ǘƻ ŀƴȅ άǘŜŎƘƴƻƭƻƎȅ 
ŎƻƭƭŀōƻǊŀǘƛƻƴ ǇƭŀǘŦƻǊƳέ ǘƻ ǘƘŜ ŜȄǘŜƴǘ ǇŜǊƳƛǘǘŜŘ ōȅ ƭŀǿΦ  

LC¢ ŘƻŜǎ ƴƻǘ ŀŘǾƻŎŀǘŜ ǘƘŜ ŜǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ ŀ ŎƻƳƳƻƴ άŎƭƻǳŘέ-based repository as a continuously 
standing collection of all CTE and KDE data captured across the supply chain. The information system 
envisioned here would be managed and hosted by FDA and collect only CTE and KDE data related to past 
or current outbreak investigations.  

IFT notes that the utility of an FDA-managed platform for collaboration with public health partners is 
completely dependent on the submission of accurate, complete event data. Technology should not be 
expected to compensate for poor recordkeeping. 

10. FDA should coordinate traceback investigations and develop response protocols between and 
among state and local health and regulatory agencies using existing commissioning and 
credentialing processes. Further, FDA should formalize the use of industry Subject Matter Experts 
(SMEs) to address C5!Ωǎ Ǝeneral questions about the characteristics of a particular supply chain at 
the outset of an investigation.  

FDA should continue to collaborate with state and local counterparts to ensure that investigations 
proceed rapidly and with minimal duplication of efforts.  

The establishment of the Coordinated Outbreak Response and Evaluation (CORE) network within FDA 
was an important step in coordinating efforts internal to FDA, and IFT encourages the Agency to identify, 
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train, and deploy a select group FDA staff in response to traceback investigations, similar to the way in 
which food protection rapid response teams function at the state level (FDA 2012a). These investigators 
could be housed at CFSAN or embedded within the districts, but would be the lead points of contact in 
the field during traceback investigations.  

IFT also encourages FDA to pre-identify SMEs (regulatory, academic, industry) in a variety of food 
product - commodity areas as well as those representing diverse portions of the supply chain, who can 
advise the Agency in the early stages of investigations regarding general industry practices, product flow 
(including as relates to seasonality, regionality), terminology, etc. in a given industry segment. 

Barriers to Implementation  

IFT recognizes that there are several barriers to implementing the recommendations presented above. 
Barriers include issues related to: current availability of KDEs and other prerequisites to efficient data 
capture and sharing; availability and accessibility of technology, particularly to small businesses and 
firms in developing countries; and need for continued education and recognition of cultural differences.  

Final Comments  

With FDA positioned to commence the rulemaking process requiring additional records for high-risk 
foods, the food industry is anxiously awaiting direction from the Agency regarding the expectations of a 
product tracing system. Many of the industry-led initiatives have met a level of resistance owing to the 
concern that FDA might require something at odds with the initiatives and implementation guidance. 
Numerous individuals contributing to the pilot studies expressed their hope that the results of this work 
would be used to inform industry best practices and drive change. There are many documents 
discussing the challenges associated with tracing food products, and some that offer a path forward. 
wŜŎƻƎƴƛȊƛƴƎ ǘƘŀǘ ŎƘŀƴƎŜ ǘŀƪŜǎ ǘƛƳŜΣ ƻǳǊ ƘƻǇŜ ƛǎ ǘƘŀǘ ǿƛǘƘ ǘƘƛǎ ǊŜǇƻǊǘΣ ŀƴŘ C5!Ωǎ ǎǳōǎŜǉǳŜƴǘ ǊŜǇƻǊǘ ǘƻ 
Congress, change starts now. 
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PREFACE. ACTIVITIES AND DELIVERAB LES (FROM FDA) 
As provided by FDA to IFT, the objective of the task was to: άreview the scientific literature published 
since the previous IFT task order on product tracing, coordinate with the food industry and consult with 
USDA and multiple state public health agencies, consumer groups, and other experts and consider the 
requirements of stakeholders and governmental agency partners to address the activities described 
within this task order.  

This task order will be used to address, in part, the requirements in the FDA Food Safety Modernization 
Act, Title II, Section 204 Enhancing Tracking and Tracing of Food and Recordkeeping by conducting two 
ǇǊƻŘǳŎǘ ǘǊŀŎƛƴƎ Ǉƛƭƻǘǎ ŀǘ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ƻŦ C5!Ωǎ /ŜƴǘŜǊ ŦƻǊ CƻƻŘ {ŀŦŜǘȅ ŀƴŘ !ǇǇƭƛŜŘ bǳǘǊƛǘƛƻƴ ό/C{!bύΣ 
College Park, MD.έ  

Activity 1: Development of Two Pilots and Overall Project Plan  

άSpecific Activities: Arrange a meeting with FDA officials to review the task order requirements and also 
have preliminary discussion on the content and information to be included in the two pilot projects, 
overall plan and estimated timeframe for each deliverable. Thereafter, obtain input from the processed 
food and produce industry sectors and consult with USDA, multiple state agencies (health and 
agriculture), and consumer groups to develop the parameters and propose specific foods and/or 
ingredients to demonstrate methods for rapid and effective tracking and tracing through the supply 
chain from source to point of service. This shall include identification of technologies to enhance the 
tracking and tracing of proposed foods.  

The pilot projects shall explore and evaluate methods to rapidly and effectively identify the recipient of 
food to prevent or mitigate a foodborne illness outbreak and to address credible threats of serious 
adverse health consequences or death to humans or animals as a result of such food being adulterated 
or misbranded. A key goal in the traceback of selected foods and/or ingredients in the pilot projects 
shall be to identify a common source or supplier in the supply chain starting at multiple points of sale.  

In the design and implementation of the pilot projects, IFT shall:  

¶ conduct two pilot projects in coordination with the (1) processed food and (2) produce sectors 
and in consultation with the U.S. Department of Agriculture, state public health agencies, and 
nongovernmental organizations that represent the interests of consumers;  

¶ reflect the diversity of the food supply and consider/address confounding factors, such as 
commingling and transshipment;  

¶ include at least 2 different types of FDA-regulated foods that have been the subject of 
significant outbreaks between 2005 and 2010;  

¶ develop and demonstrate methods for rapid and effective tracking and tracing of these selected 
foods that are practical for facilities of varying sizes, including small businesses;  

¶ demonstrate appropriate technologies that enhance the tracking and tracing of these selected 
foods along the supply chain from source to points of service;  

¶ demonstrate the tracking and tracing of a (1) selected processed food and key ingredients 
(minimum of 2 ingredients) of the processed food and (2) selected fruit and/or vegetable along 
the supply chain;  

¶ assess the costs and benefits of the methods for rapid and effective tracking and tracing of the 
selected foods and key ingredients; and  

¶ determine the feasibility of such technologies to be adopted by different sectors of the food 
industry, including small businesses.  
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IFT shall pay particular attention to the breadth, depth, and precision of product tracing systems that 
enable food product to be rapidly linked from multiple points of sale to a common source in the food 
continuum. Products and systems to be examined include the selected processed product and selected 
fruit and/or vegetable that may or may not have a label and lot number associated with them, as well as 
key ingredients that may go into multiple finished products (i.e. processed foods). Attention shall also be 
given to the accessibility of information by regulatory and public health officials in food related 
emergencies. IFT will build upon previous IFT Task Order 6 (contract 2) report pertaining to critical data 
elements and employ/test these during the pilots.  

Breadth: the amount of information the product tracing system records  

Depth: how far upstream or downstream in the supply chain the system tracks  

Precision: ǘƘŜ ŘŜƎǊŜŜ ƻŦ ŀǎǎǳǊŀƴŎŜ ǿƛǘƘ ǿƘƛŎƘ ǘƘŜ ǎȅǎǘŜƳ Ŏŀƴ ǇƛƴǇƻƛƴǘ ŀ ǇŀǊǘƛŎǳƭŀǊ ǇǊƻŘǳŎǘΩǎ ƳƻǾŜƳŜƴǘ 
or characteristics  

Access: the speed with which track and trace information can be communicated to supply chain 
members and the speed with which requested information could be disseminated to public health 
officials during food related emergencies  

IFT shall conduct a kick-off meeting with the FDA Officials within ten (10) days of task order award to 
achieve a clear and mutual understanding of all task order requirements.  

Deliverable 1.1: IFT shall submit a detailed Project Plan within thirty (30) days of task order award that 
identifies the scope of the project, the project description, and any assumptions or constraints that have 
been identified as well as the project milestones and an estimated timeline for completion of the 
milestones. The Project Plan shall reflect the input obtained from industry, state and federal agencies, 
and consumer groups consistent with Activity 1. The project plan shall be updated, as needed based on 
FDA feedback, and the final version shall be included in the final report. FDA shall have the final decision 
in selecting the food(s) and key ingredients involved in the pilots.  

Deliverable 1.2. The contractor shall meet with the Project Officer and subject matter experts within the 
FDA within forty-five (45) days of the award of this task order for the purpose of reviewing the project 
plan and timelines associated with the completion of this task order.έ 

Activity 2: Implement Pilot Projects including Mock 
Traceback/Traceforward Exercise  

άSpecific Activities: Implement the Project Plan for the pilot projects including a mock 
traceback/traceforward exercise. Collect and document costs and benefits throughout the pilots related 
to the adoption and use of several product tracing technologies. Particular attention shall be given to 
those links where dissimilar practices and technology are used in the food continuum (e.g. incompatible 
data standards and paper-based systems versus electronic systems).  

Deliverable 2.1. The contractor shall explore and demonstrate methods that enable products in the 
food continuum to be rapidly and effectively linked from the point of sale back to the point of 
production/source. The contractor, as part of exploring and demonstrating these methods, shall 
organize and implement a mock traceback/traceforward exercise, in which FDA and other food 
protection experts will participate, utilizing a collaboration platform to share data from processed food 
sector to establish whether common data elements or data sets and the technology platform(s) allow 
for expedited electronic traceback and traceforward. The methods should allow for multiple traceback 
and traceforward scenarios, ranging from simple to complex. Any traceback shall have a key goal of 
identifying a common source in the supply chain. The exercise should include data from the ingredient 
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suppliers, processors, distributors, and retailers as appropriate to the foods selected. This deliverable 
shall be completed within seven months (210 days) of task order award.  

Deliverable 2.2. IFT shall evaluate domestic and international product tracing practices in or available 
for commercial use not previously evaluated by IFT in Task Order 6, unless updated practices are 
applicable, and consult with a diverse and broad range of experts and stakeholders, including 
representatives of the food industry, agricultural producers, and nongovernmental organizations that 
represent the interests of consumers. This aspect shall be completed within eight months (240 days) of 
task order award.έ 

Activity 3: Costs and Benefits  

άSpecific Activities: Conduct an in-depth review of the costs and benefits associated with the adoption 
and use of several product tracing technologies including those used in the mock 
traceback/traceforward exercise. These costs would include, but are not limited to: costs for capital 
equipment improvements, costs for additional recordkeeping that may be necessary, and costs for the 
harvesting, processing, and point of sale improvements to assist in the product tracing systems. This 
examination will focus on how traceback can be accomplished rapidly from the point of service back to 
the point of production and to a lesser degree traceforward as well.  

Deliverable 3.1. The contractor shall provide a report of its in-depth review of the costs and benefits 
associated with the adoption and use of several product tracing technologies including those used in the 
mock traceback/traceforward exercise. The contractor shall submit this report within nine months (270 
days) from award of task order. This report may be included as part of the final report.έ  

Activity 4: Summarize Findings, Provide Recommenda tions 
and Final Report  

άSpecific Activities: IFT shall summarize findings, develop recommendations, and provide a final report 
of the pilot projects, with an executive summary, to the FDA, describing the outcomes of all Activity-
based deliverables. The final report shall include a summation of the work performed and shall be in 
sufficient detail to describe comprehensively the extent of revisions that were required within this task.  

In developing recommendations, IFT shall consider international efforts, including an assessment of 
whether product tracing requirements developed are compatible with global tracing systems, as 
appropriate.  

Deliverable 4.1. The contractor shall provide a final report that summarizes the findings and includes a 
description of all deliverables submitted that will fully document the project outcomes. The extent and 
detail of the scoping analysis for the mock exercise, evaluation of technologies, and costs and benefits, 
are to be mutually agreed upon by the FDA and the contractor and the outcomes shall be incorporated 
in to the final report. The final report shall be submitted within 9 months (270 days) of task award.  

Deliverable 4.2. IFT shall provide recommendations as part of the final report for process improvements 
and technologies to more rapidly and precisely track and trace product in the food continuum. IFT shall 
provide additional information on the suitability and feasibility of the recommendations for use by large 
versus very small business and barriers to implementation. The recommendations shall be submitted 
within 9 months (270 days) of task award.έ  

All pilot deliverables and descriptions can be found in Appendix A. 
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CHAPTER 1. BACKGROUND  
FDA has responded to food safety problems with contaminated leafy greens, peanut butter, and more 
recently with cantaloupe, sushi, and spices on deli meats. Whether contamination is unintentional or 
deliberate, there is a need to respond quickly and communicate effectively with consumers and other 
stakeholders with respect to the specific product that is contaminated and the mitigating actions that 
can be taken to prevent illness from such products.  

The requirements based on the Public Health Security and Bioterrorism Preparedness and Response Act 
of 2002 (BT Act) include provisions for recordkeeping to enable regulators to respond quickly to such 
events. The Final Rule provides an excellent explanation of the steps in an outbreak investigation (US 
Congress 2002): 

άThere are four stages in an outbreak investigation. The first stage is the preliminary investigation of 
laboratory results and epidemiological evidence used to determine the parameters of the outbreak, 
including the following: number ill, food vehicle contaminated, microbial or other agent responsible, 
potential commercial sources of contamination, as well as the degree of confidence in the information 
on each of these parameters. The second stage of the outbreak investigation is the decision making part, 
when FDA determines what resources will be committed to proceed further in the investigation. The 
third stage is the traceback investigation, which is conducted to do the following: (1) Identify the source 
and distribution of the implicated food and remove the contaminated food from the marketplace; (2) 
distinguish between two or more implicated food products; and (3) determine potential routes and 
sources of contamination in order to prevent future illnesses, or to treat persons sooner for the 
identified contaminants. The traceback investigation involves investigative visits by FDA inspectors to 
points of service, which are the facilities where consumers had purchased the contaminated food, and 
also distribution facilities... A fourth stage is the source investigation of the specific practices at the farm, 
transportation, or other facility that may have led to the outbreak. For many outbreaks, the source 
investigation occurs well after any preventive action can be taken to limit the number of illnesses (US 
Congress 2002).έ  

The FDA Food Safety Modernization Act (FSMA), which was signed into law by President Obama on 
January 4, 2011, aims to increase the safety of the U.S. food supply by shifting the focus of federal 
regulators from responding to contamination to preventing it. In foodborne outbreaks the focus is 
response, and further illnesses may be prevented by rapid tracebacks of the food involved in order to 
remove that food from the market place more quickly minimizing the risk to consumers of eating the 
contaminated product. Additionally, if we are able to successfully identify the source of the outbreak 
through more rapid traceback investigations, FDA and other public health agencies working with 
industry will be better positioned to prevent future outbreaks by implementing future food safety 
policies and practices. The food safety system in the U.S. has many stakeholders; the success of this 
system will be enhanced by building an integrated national food safety system in partnership with state 
and local authorities who are vital in outbreak and traceback investigations; FDA relies greatly on state 
and local authorities to conduct the epidemiological investigations that identify suspect or implicated 
foods causing illness.  

To that end, FSMA Title II, Sec. 204 Enhancing Tracking and Tracing of Food and Recordkeeping, 
mandates, in part, FDA to establish tracking and tracing pilots by September 2011 to explore and 
evaluate methods to rapidly and effectively track and trace food to prevent or mitigate a foodborne 
illness outbreak. Additionally, Sec. 204 of FSMA Title II requires that the content of such pilots include at 
least one pilot project be conducted in coordination with the processed foods sector and one conducted 
with processors or distributors of fruits and vegetables that are raw agricultural commodities. There are 
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further provisions in Sec. 204 describing the content and objectives of the pilot projects as well as 
additional data gathering efforts.  

LƳǇǊƻǾƛƴƎ ǊŜǎǇƻƴǎŜ ŀƴŘ ǊŜŎƻǾŜǊȅ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ǘƘǊŜŜ ŎƻǊŜ ǇǊƛƴŎƛǇƭŜǎ ǳƴŘŜǊ ǘƘŜ tǊŜǎƛŘŜƴǘΩǎ CƻƻŘ {ŀŦŜǘȅ 
Working Group. Building a system that permits rapid traceback to the source of foods linked to 
foodborne illness is identified as a component of improving response in foodborne outbreaks thereby 
resulting in a more rapid and targeted response to identify the source of contamination and ultimately 
taking preventive and mitigating actions.  

In 2009, FDA held a public meeting jointly with the U.S. Department of Agriculture (USDA) Food Safety 
and Inspection Service (FSIS) to explore ways to enhance product tracing in the food supply. FDA also 
commissioned two studies with IFT pertaining to product tracing. This current task order built upon 
those efforts to identify and gather information on methods to improve product tracing of foods in the 
supply chain in order to provide greater public health protection in a foodborne outbreak and in 
developing preventive food safety policies.  

Defining Traceability  and Product T racing  

In general, product tracing is understood as the ability to follow the movement of a food product and 
its constituents through the stages of production, processing, and distribution, both backward and 
forward. Traceback is the ability to trace a food product from the retail shelf back to the source. 
Conversely, traceforward is the ability to trace a food product from the farm forward to the retail shelf 
(Levinson 2009). More recently, traceability has been distinguished from product tracing, with 
traceability often being recognized as the practices within a single firm, whereas product tracing is the 
supply chain wide system that provides for trace back and forward (McEntire and others 2010). In the 
international context, traceability also refers to the ability to distinguish products at a molecular level 
(Picarro 2012). Trautman and others (2008) provided a literature review of food product tracing and 
ŦƻǳƴŘ ƻǾŜǊ ол ŘŜŦƛƴƛǘƛƻƴǎ ƻŦ ǘƘŜ ǘŜǊƳ άtraceabilityέΦ ²ƛǘƘƻǳǘ ŀ ŎƻƳƳƻƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ traceability 
and product tracing, it will be difficult for stakeholders to understand their roles and responsibilities 
during a traceback investigation. 

In order to trace the movement of certain food item(s) through its supply chain, there has to be a trail 
(or series) of transactions that can be followed logically. In order to recreate that trail, each participant 
in the supply chain must maintain records on when the product was received and where the product 
came from and where the product was shipped to, when. This is commonly known as the one-up-one-
back approach. 

Although often discussed in the context of food safety, there is a difference between food safety and 
product tracing (McEntire and others 2010). Food safety is obtained through the proper growing, 
harvesting, processing, packaging, shipping, handling, and preparation of food products and ingredients. 
Tracing is obtained by being able to track the movement of the food through the food supply chain. 
Although both initiatives are related to public health, food safety is largely recognized as a collection of 
best management and production practices to prevent foodborne illnesses, whereas product tracing 
generally comes into play as a reactive set of tools meant to find the source and subsequently remove 
food in commerce that may be contaminated. 

Product tracing encompasses traceback and traceforward. However, when speaking with the food 
industry, most consider product tracing as the traceforward/recall process only. This can cause major 
misunderstandings when tracebacks are being conducted. UƴƭƛƪŜ ŀ ǊŜŎŀƭƭΣ ǘƘŜ ƛƳǇƭƛŎŀǘŜŘ άǎƻǳǊŎŜέ ƛǎ ƴƻǘ 
known during a traceback investigation, and in fact, the source is precisely what a traceback seeks to 
determine. In the investigation of a foodborne outbreak, a traceback begins at the points of sale (e.g., 
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retailers) and/or points of service (e.g., food service establishment or restaurant) where affected 
individuals are reported to have consumed contaminated food (in certain situations, a traceback can 
also begin at the manufacturing stage and seek to identify the common ingredients used in processed 
food products). Multiple paths are followed for one or more product types to determine if there is a 
point of convergence which can be investigated as a possible source of the contamination. Lot numbers 
or other identifying information are generally not known. Traceback investigations often begin at the 
state or local level. .ŜŎŀǳǎŜ ǘƘŜ ǘŜǊƳǎ άǘǊŀŎŜōŀŎƪέ ŀƴŘ άǊŜŎŀƭƭέ ŀǊŜ ƻŦǘŜƴ ǳǎŜŘ ƛƴǘŜǊŎƘŀƴƎŜŀōƭȅΣ ƛǘ ƛǎ 
critical to convey that, during the investigation of a foodborne outbreak, tracebacks generally precede 
recalls and seek to determine, with specificity, the physical location and point in time during which 
contamination occurred, as opposed to recall, which focuses on products that could have been 
contaminated within that location/point in time that should be removed from the supply chain in order 
to protect public health. 

Product Tracing Complexities and Complicating Factors  

The ability to trace the movement of products through the supply chain depends in large part on 
industry recordkeeping. The recordkeeping requirements stemming from the BT Act provide the basis 
for recordkeeping associated with FDA regulated products. It and other pertinent rules and regulations 
are summarized in Appendix B. In 2009, the Office of the Inspector General of the Department of Health 
and Human Services found deficiencies in the awareness and compliance with C5!Ωǎ recordkeeping 
requirements (FDA 2004), and the results of that work are provided in Appendix C. 

This task focused primarily on tracebacks, which have historically been conducted after epidemiologists 
have interviewed cases to obtain a sense of the product(s) potentially linked to illness. Because of the 
time it takes between the consumption of a contaminated product, presentation of illness, and 
subsequent pursuit of medical attention and testing to diagnose the causative agent, it is typically 
several weeks before health agencies recognize that an outbreak might be occurring. For perishable 
products, this may limit the ability of a laboratory to find a food product that tests positive for the 
contaminant, as the product may be past its shelf life before the first indication of an outbreak. Thus, 
records obtained through tracebacks provide the information needed to determine the products linked 
with illnesses. 

Once a traceback investigation is initiated, there are still many factors that affect the ability to rapidly 
and effectively trace food products, and the challenges associated with product tracing are not wholly 
the fault of government or industry. While these pilots focused on improvements that industry can 
make to more rapidly provide regulators with the information necessary to link products through a 
supply chain, it is important to also note the regulatory structure that can complicate the ability to 
conduct rapid, thorough investigations. 

Increasingly thŜǊŜ ŀǊŜ ŜȄŀƳǇƭŜǎ ƻŦ άǎǘŜŀƭǘƘ foodsέ (CDC 2011c) ς components of a product that may not 
be readily apparent through a food history questionnaire- where the cause of an outbreak is not initially 
obvious. These examples include the 1996 outbreak linked to Cyclospora associated with a cake garnish 
(raspberries), and the 2008 outbreak eventually linked to jalapeno peppers, a minor ingredient in salsa 
compared to tomatoes, which was initially implicated. More recent examples involving ground pepper 
used as a spice in restaurants (Salmonella Rissen) and on processed meats (Salmonella Montevideo (CDC 
2010b)) point to how difficult it can be to identify vehicles from epidemiological studies. Investigators 
are looking for additional tools such as product testing and ingredient tracebacks to identify vehicles of 
contamination that epidemiological studies alone cannot tease out.  

Similar problems have been vexing investigators in outbreaks where multiple-ingredient foods like 
tomatoes and lettuce are served in the same dish (e.g., salad, sandwich). Mexican style foods have been 
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involved in several outbreaks where tomatoes, lettuce, cheese and ground-meat were served together 
in tacos and other similar dishes (CDC 2000). All of these ingredients have been identified as food 
vehicles in the past so how do investigators discover which one was contaminated in an outbreak when 
they are served and eaten together? This necessitates the evaluation of each ingredient, looking for a 
common source or point in the supply chain where contamination could have occurred.  

In other cases, the traceforward investigation has highlighted the difficulty in assessing if a company 
received and used a particular ingredient after the ingredient passed through several supply chain nodes 
and may have been transformed or renamed. In this instance, the ingredient may have been recalled, 
but is difficult to trace forward all the products that used the ingredient through the supply chain. The 
Salmonella outbreak associated with the Peanut Corporation of America (PCA) peanut products (CDC 
2009b) is the prime example for this issue.  

Recognizing the difficulties associated with product tracing, and specifically the way that records that 
enable product tracing are maintained by the food industry, a few pilot studies have been conducted 
(Appendix D). In most cases the pilots involved only a single or very few firms and employed a very 
specific solution. For the most part, the complexities of tracing products through a supply chain have 
seldom been tackled. Exceptions include a mock tomato traceback and three pilots involving pork, beef, 
and produce (Can-Trace 2004a, IFT 2009). 
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CHAPTER 2. APPROACH TO OVERALL TASK AND BASELINE 

EVALUATIONS  
Over 100 individuals and organizations actively participated in the execution of the product tracing 
pilots, and scores more offered valuable input and insight. While gathering input to help shape the task, 
IFT contacted individuals from state and federal agencies who have been involved in traceback and 
traceforward activities to better understand the current landscape and identify areas that could be 
evaluated through the pilots. 

Oversight Panel  

IFT assembled several groups, including an oversight panel (OP), two groups focusing on each of the two 
pilots, a team focusing on the economic aspects of the task, and an ad hoc group of state traceback 
investigators. The OP was involved in all aspects of this task, and its activities included participating in a 
kickoff meeting, pilot meetings, a final synthesis meeting, and several conference calls during the 
timeframe of the task.  

The following individuals served as members of the OP:  

¶ Douglas Bailey, USDA Agricultural Marketing Service  
o After IFT put forth the concept of CTEs, Doug Bailey expanded on them and has been a 

thought leader with respect to KDEs, CTEs, and technology. Doug also has deep contacts 
in the meat and poultry supply chain that aided in the execution of the processed food 
pilot. 

¶ Benjamin Miller, Minnesota Department of Agriculture 
o Ben Miller has current, hands-on experience in conducting tracebacks. Trained as an 

epidemiologist, Miller now works for the state of Minnesota in regulatory traceback. 

¶ Bruce Welt, University of Florida 
o 5ǳǊƛƴƎ ǘƘŜ Ŧƛƴŀƭ ƳŜŜǘƛƴƎ ƻŦ LC¢Ωǎ нллу-09 FDA product tracing task, Welt conceptualized 

and articulated the concept of CTEs. ²ŜƭǘΩǎ training in packaging and engineering led 
him to research Radio Frequency Identification (RFID), and more recently, other 
technology options for product tracing. 

¶ Brenda Lloyd, UFPC/Yum! Brands 
o Lloyd leads the UFPC initiative to trace food products through the Yum! distribution 

chain to the retail stores. Brenda has conducted a pilot involving manufacturers, 
distribution centers, and restaurants. 

¶ Jack Guzewich, Consultant 
o During his careers with FDA and the state of New York, Guzewich was instrumental in 

epidemiological and traceback investigations of foodborne outbreaks.  

¶ Thomas Breuer, Deloitte Consulting, LLP  
o Breuer, who has a background in engineering, is a senior marketing and management 

executive who has assisted firms in identifying costs and benefits of technological 
changes. 

¶ Caroline Smith DeWaal, Center for Science in the Public Interest 
o Smith DeWaal has used her background in law to advocate for food safety on behalf of 

consumers. She is a well-recognized spokesperson with a keen awareness of food safety 
regulatory systems, challenges, and practices worldwide. 
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This group was responsible for ensuring that the pilots were constructed to determine:   

a) If the right KDEs and CTEs were defined and  identified 
b) If the data could be linked throughout the supply chain to trace the product 
c) Which factors facilitated or hindered the ability to trace products (e.g., the use of standards, the 

use of technology) 

Key discussion items at the first meeting included: approach for the baseline studies; utility of testing 
the findings of a small industry work group that has further developed and identified CTEs, KDEs, and 
definitions; applicability of trying to use components of the Reportable Food Registry in the pilots; and 
the process for conducting the cost analysis. After considering input from stakeholders, the OP 
identified food products that could potentially be evaluated in the pilots. A matrix for evaluating and 
prioritizing food products for evaluation in the pilots was developed (Appendix E). The panel also 
discussed approaches to solicit participation and types of tests that could be conducted through the 
pilots.  

The OP met via conference call or face to face approximately monthly and provided critical input to all 
aspects of the task. 

Stakeholder Input  

Based on the kickoff meeting with FDA, and questions received after the IFT and FDA press releases, IFT 
determined that there was a need to hold sessions to obtain input from all interested stakeholders. 
Throughout the task FDA continued to stress the importance of soliciting stakeholder input, and IFT used 
a variety of means to publicly announce numerous opportunities to provide input.  

IFT maintains a product tracing contact list that is currently comprised of the following: 

¶ 308 food industry members 

¶ 189 technology providers 

¶ 49 trade association contacts 

¶ 39 government representatives 
o Representatives of 10 countries; U.S. agencies included: USDA APHIS, AMS, FNS; DOC 

¶ 31 allied organizations 

¶ 88 academicians (worldwide) 

¶ 81 consultants 

¶ 22 news media (they did not receive stakeholder meeting announcements) 

¶ 13 consumer groups 

¶ FAO 

¶ 21 others 

The contact list was generated and is updated on the basis of visitors to LC¢Ωǎ ǇǊƻŘǳŎǘ ǘǊŀŎƛƴƎ ǿŜō ǇŀƎŜ 
(IFT 2012a), individuals participating in LC¢Ωǎ product tracing work begun in 2008, and others who have 
asked to be informed of product tracing information. In addition to posting information on the IFT 
website and in ǾŀǊƛƻǳǎ ǇǳōƭƛŎ ǿŜō ŦƻǊǳƳǎ όŜΦƎΦΣ ƴǳƳŜǊƻǳǎ ά[ƛƴƪŜŘ Lƴέ ƎǊƻǳǇǎ ǊŜƭŀǘŜŘ ǘƻ Ŧƻod safety and 
product tracing), IFT used this contact list to announce on September 14, 2011 that there would be 
ǎǘŀƪŜƘƻƭŘŜǊ ƛƴǇǳǘ ǎŜǎǎƛƻƴǎΦ aŜŜǘƛƴƎ ŘŜǘŀƛƭǎ ŀƭƻƴƎ ǿƛǘƘ ŀ άŦǊŜǉǳŜƴǘƭȅ ŀǎƪŜŘ ǉǳŜǎǘƛƻƴǎέ (FAQ) document 
(Appendix F) and the specific questions (Appendix G) for which IFT sought input on were provided on 
September 19, 2011. The dates and locations of the sessions and the number of participants in each are 
shown in Table 3. 
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Table 3. IFT Product Tracing Stakeholder Input Sessions 

Date Location 
Number of Stakeholder 

Attendees 
Number of Individuals Providing Oral 

Comments (Speakers) 

Oct 3, 2011 Seattle, WA 12 5 

Oct 5, 2011 Washington, DC 40 11 

Nov 2, 2011 Chicago, IL ~55 23 

 

 

Each individual requesting to provide oral comments was allowed 8 - 10 minutes to speak. Each session 
was recorded and the audio files were posted at ift.org/traceability. IFT also requested that individuals 
provide written versions of their comments. 

 

  

Figure 1. Stakeholder Input Session Attendees, by Category 
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Figure 2. Stakeholder Input Session Speakers, by Category 

 

 

 

As shown in Figure 1 and Figure 2, a cross section of stakeholders participated in the input sessions, with 
technology providers having the greatest representation. While food industry members were the second 
largest group in attendance, they provided only 5% of the oral comments. 

IFT also had the opportunity to give presentations on the pilots to several industry groups. As a 
condition of speaking, IFT asked that at least 15 minutes of the meeting agenda be allotted to IFT 
capturing stakeholder input. In some cases, the meeting stakeholder input led to discussion that was 
more than two hours. Detailed notes on the stakeholder input were captured during each speaking 
engagement, and shared with the OP. The venues in which input was sought and the forthcoming 
speaking engagements are shown in Appendix H, and include presentations to the international food 
safety community. 

STAKEHOLDER INPUT RESULTS 

A total of 69 people or organizations submitted comments to IFT, either orally, in writing, or both. The 
number and categories of individuals who submitted written comment in response to LC¢Ωǎ ǎǇŜŎƛŦƛŎ 
questions (Appendix G) are shown in Table 4, Figure 2 and Figure 3. 
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Table 4. Stakeholders Submitting Comments to IFT 

Stakeholder Category Number of Individuals Providing Input 

 Written Oral 

Produce Distributor 1 0 

Nonprofit health organization 1 0 

Importer 1 1 

Consumer Organization 2 4 

Academia 2 1 

Consultant 5 4 

Trade Association 11 4 

Technology Provider 18 25 

Total 41 39 

 
 

Figure 3. Stakeholders Submitting Written Comment, by Category 
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RESPONSE TO QUESTIONS 

The specific questions presented by IFT are provided below, immediately followed by a summary of the 
comments that IFT received from stakeholders.  

1. FSMA requires that the pilots examine foods associated with outbreaks between 2005-2010.  

a. How should the products evaluated in the pilots be selected? Which products are best for 
evaluation? 

There were common threads ǿƛǘƘƛƴ ǎǘŀƪŜƘƻƭŘŜǊǎΩ thoughts on how the products evaluated in the pilots 
should be selected. Most felt the focus should be on products that are the hardest to follow throughout 
the supply chain, including those with complex distribution from farm to restaurant. A few comments 
were more general, requesting that fresh products and ready made products be covered by the pilot. 
Another point raised by several stakeholders was the suggestions to include foods that have had the 
greatest contribution to foodborne illnesses and outbreaks in the past five years, or foods most 
susceptible to contamination. Many of the technology providers suggested selecting products with a 
challenging and complex supply chain, as one company stated, ǘƻ άƛƴŎǊŜŀǎŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ƭŜǎǎƻƴǎ 
ƭŜŀǊƴŜŘΦέ {ǇŜŎƛŦƛŎ ǇǊƻŘǳŎǘǎ ǎǳƎgested were:  

¶ produce 

¶ meats 

¶ commingled products 

¶ leafy greens 

¶ berries 

¶ tomatoes 

¶ lettuce 

¶ spinach 

¶ radishes 

¶ bean sprouts 

¶ cantaloupes 

¶ romaine lettuce 

¶ papaya 

¶ strawberries 

Products with a longer shelf life and higher volume than others were also suggested, to represent 
specific challenges in product tracing. Additionally, imported products were also suggested for inclusion 
in the processed food ς ingredient pilot.  

2. How heavily should each of the following factors be weighted in selecting the products?  

a. willingness of supply chain partners to participate;  
b. ŘƛǎǘǊƛōǳǘƛƻƴ ŎƻƳǇƭŜȄƛǘȅΣ ƛƴŎƭǳŘƛƴƎ ƴǳƳōŜǊ ƻŦ άǇƻƛƴǘǎέ ƛƴ ǘƘŜ ǎǳǇǇƭȅ ŎƘŀƛƴΣ ƛƴŎƭǳǎƛƻƴ ƻŦ ǾŜǊȅ 

small and small businesses, and crossing of international boundaries;  
c. food product complexity, including number of ingredients, commingling, etc.;  
d. processing/harvesting conditions that may increase the likelihood of contamination 

Willingness of participants to participate was generally regarded as highly important. This was deemed 
critical to getting the needed results and a good sampling. One stakeholder suggested engaging 
participants through a major retailer willing to show their supply chain.  
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5ƛǎǘǊƛōǳǘƛƻƴ ŎƻƳǇƭŜȄƛǘȅ ǿŀǎ ǾƛŜǿŜŘ ŀǎ ƘƛƎƘƭȅ ƛƳǇƻǊǘŀƴǘΣ ŀǎ ǘƘŜ άƴǳƳōŜǊ ƻŦ Ǉƻƛƴǘǎ ŀŘŘǎ ǘƻ ǘƘŜ ōƛƎƎŜǊ 
ǇƛŎǘǳǊŜέ ŀƴŘ άǘƘŜ ōŜǎǘ ǿŀȅ ǘo study product tracing ƛǎ ŀǘ Ƴŀƴȅ ǎǘŀƎŜǎ ƛƴ ǘƘŜ ǎǳǇǇƭȅ ŎƘŀƛƴΦέ  {ǘŀƪŜƘƻƭŘŜǊǎ 
from different sectors advocated for the inclusion of complex and simple supply chains, stating that 
άōƻǘƘ ŘƛǊŜŎǘ ǘƻ ƳŀǊƪŜǘ ŀƴŘ ƘƛƎƘƭȅ ŎƻƳǇƭŜȄ ŎƘŀƛƴǎ ƴŜŜŘ ǊŜǾƛŜǿΦέ  ! ŎƻƳƳƻƴ ǊŜǎǇonse to this question 
ǿŀǎ ǘƻ ōŜ ǎǳǊŜ ǘƻ άŀŘŘǊŜǎǎ ŎƻƴŎŜǊƴǎ ƻŦ ŀǎ Ƴŀƴȅ ǘȅǇŜǎ ƻŦ ǘǊŀŘƛƴƎ ǇŀǊǘƴŜǊǎ ŀǎ ǇƻǎǎƛōƭŜ ōȅ ƛƴŎƭǳǎƛƻƴ ƻŦ ǾŜǊȅ 
small and ǎƳŀƭƭ ōǳǎƛƴŜǎǎŜǎ ŀƴŘ ŎǊƻǎǎƛƴƎ ƻŦ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ōƻǳƴŘŀǊƛŜǎΦέ  A common response among 
stakeholders was that the highly complex distribution system would yield more data and create more 
opportunity to gain valuable results. 

Another thought was that company size should not be the sole deciding factor; the focus should be on 
άǘƘŜ ƭŜǾŜƭ ŀƴŘ ǘȅǇŜ ƻŦ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǘƘŀǘ ƛǎ ƴŜŜŘŜŘ to acquire the necessary information to illuminate 
ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ǎȅǎǘŜƳΦέ  

The majority of stakeholders responded that product complexity is much more relevant to the 
processed food ς ingredient pilot than the fresh food pilot, because complexity ƛǎ άǊepresentative of 
ǇǊƻŘǳŎǘǎ Ƴƻǎǘ ǎǳǎŎŜǇǘƛōƭŜ ǘƻ ŎƻƴǘŀƳƛƴŀǘƛƻƴΦέ  Products with a greater number of ingredients were 
favored, with an emphasis on commingling, than other products for the pilots. 

Some responded that processing conditions should weigh heavily in product selection, but most leaned 
towards this being unimportant and less relevant. One technology provider who felt strongly about this 
being less relevant expressed the view that the issue should be addressed within food safety focused 
projects and not in a tracing pilot, and stating:  άIŀǾƛƴƎ ǘƘŜǎŜ ǎǇŜŎƛŀƭƛȊŜŘ ŎŀǎŜǎ ǿƛƭƭ ƴƻǘ ŀŘŘ ƳǳŎƘ ǾŀƭǳŜ 
ǘƻ ǘƘŜ Ǉƛƭƻǘǎ ŀƴŘ Ƴŀȅ ƛƴ ŦŀŎǘΣ ǇǊŜǾŜƴǘ ŦƻŎǳǎ ƻƴ ǘƘŜ ƳƻǊŜ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǎƛǘǳŀǘƛƻƴǎΦέ 

3. Several segments of the food industry, such as produce and seafood, have encouraged the 
adoption of a method to trace products (e.g., PTI). To what extent should these initiatives and 
other industry-led pilots and projects be considered by IFT? 

Many of the comments for this question focused on the effects that adoption of certain methods by 
small processors and distributors will have. Suggestions were made such as άLC¢ ǎƘƻǳƭŘ ƻƴƭȅ ŎƻƴǎƛŘŜǊ 
ƳŜǘƘƻŘǎ ǘƘŀǘ ǿƛƭƭ ōŜ ŀōƭŜ ǘƻ ōŜ Ŝŀǎƛƭȅ ŀŘƻǇǘŜŘ ōȅ ōƻǘƘ ǎƳŀƭƭ ŀƴŘ ƭŀǊƎŜ ǇǊƻŎŜǎǎƻǊǎκŘƛǎǘǊƛōǳǘƻǊǎΦέ  {ŜǾŜǊŀƭ 
of the comments indicated that such initiatives should be reviewed to see what lessons can be used to 
develop the pilots so as to be aware of any significant findings. It was suggested that IFT study the 
product tracing requirements established through the federal National Organic Program (NOP) which 
requires product tracing from field to consumer (USDA-AMS 2012). Additionally, it was recommended 
that IFT study the product tracing parameters of the Organically Grown Company (OGC), which is the 
largest cooperative wholesaler of organic fruits, vegetables and herbs in the Pacific Northwest and 
which handles the produce of over 40 farms, and Eastern Carolina Organics (ECO), the largest farmer-
owned wholesaler of organic fruits and vegetables in the Carolinas and which handles the produce of 
over 20 farms (OGC 2012). 

In addition, some encouraged IFT to involve those in other countries who are driving product tracing, 
noting, for example, έIn countries such as Costa Rica we found that the brokers and shipping agents are 
the ones that educate the shippers on product tracing issues, FDA requirements and what 
ŘŀǘŀκƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ƪŜŜǇΦ ¢ƘŜȅ ƘŜƭǇ ǘƘŜƛǊ ŎƭƛŜƴǘǎ ōŜ C5! ŎƻƳǇƭƛŀƴǘΦ ¢ƘŜȅ ǎƘƻǳƭŘ ōŜ ƛƴŎƭǳŘŜŘΦέ 

Existing industry-led initiatives are further described in Chapter 9. 
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4. A two phased approach to the pilots was proposed, focusing first on enhancing practices already 
in place in the food industry, and then on determining the impact of using collaboration platforms 
to analyze data. In the first phase, IFT proposed to explore how defining Critical Tracking Events 
and focusing on Key Data Elements might improve the ability to trace products. To what extent 
should the pilots seek to:  
a. test which points in the supply chain (internal and external) need to capture data, the level of 

granularity needed, and the logistical unit to be tracked? 
b. test the data that are needed to link ingredients and finished products as well as shipments 

between trading partners? 
c. explore how standardizing data formats (e.g., a common system to identify locations) could 

facilitate product tracing? 

Responses to question 3 were in favor of IFT testing which points in the supply chain need to capture 
data and the level of granularity. One of the technology pǊƻǾƛŘŜǊǎ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ άŦƻǊ ǇǊŀŎǘƛŎŀƭ ǊŜŀǎƻƴǎΣ 
ǘƘŜ ΨƳƛƴƛƳǳƳ ŘŜǘŀƛƭΩ ƴŜŎŜǎǎŀǊȅ ǘƻ ƳŀƴŀƎŜ ŀ ǘǊŀŎŜōŀŎƪ ǎƛǘǳŀǘƛƻƴ ōŜ ǳǎŜŘ ŀƴŘ ƴƻǘ ǘƻ ƛƴŎƭǳŘŜ ΨƴƛŎŜ-to-
ƘŀǾŜΩ ǇǊƻŘǳŎǘ ŘŜǘŀƛƭ ǘƘŀǘ ŎƻǳƭŘ ƭŀǘŜǊ ōŜ ƧǳǎǘƛŦƛŜŘ ǘƻ ǘƘŜ ƛƴŘǳǎǘǊȅ ǇŀǊǘƛŎƛǇŀƴǘǎΦέ  Additionally, it was 
suggested that IFT include products reflective of instances in which produce and mixed ingredients from 
multiple manufacturing plant failures had occurred in the past, but in which άǊŜŎŀƭƭ ƻǊ ƛƴǾŜǎǘƛƎŀǘƛƻƴ 
efforts were delayed or hampered due to the lack of the aforementioned tracing product mix and 
handing details.έ  Exploring standardized data formats was widely deemed not as important as testing 
which points in the supply chain need to capture data linking ingredients with finished products. In 
response to question 3 c, a technology provider responded that although standardized formats would 
help, άǘƘŜ ŜƴƻǊƳƛǘȅ ǿƛƭƭ ƭƛƳƛǘ ǘƘŜ ŜŦŦƻǊǘΦέ  {ǘŀƪŜƘƻƭŘŜǊǎ ǿŜǊŜ ƎŜƴŜǊŀƭƭȅ ƳƻǊŜ ŎƻƴŎŜǊƴŜŘ ǿƛǘƘ a pilot 
showing how different data formats can be used to obtain the right information for product tracing and 
less concerned that a standard data format be tested throughout one supply chain. 

5. The intent of the FSMA is to improve product tracing beyond the BT Act requirements. Several 
points in the supply chain are exempt from the BT Act recordkeeping requirements. To what 
extent should the pilots include those who are exempt from the BT Act requirements (e.g., those 
at the beginning and ends of the supply chain, brokers, overseas sources, etc.)? 

Responses to what extent the pilot should include those exempt from the requirements based on the BT 
Act requirements were fairly wide in scope. hƴŜ ƻŦ ǘƘŜ ǘǊŀŘŜ ŀǎǎƻŎƛŀǘƛƻƴǎ ǎǘŀǘŜŘ ǘƘŀǘ άƛƴŦƻǊƳŀǘƛƻƴ ŀǘ 
the bottom end of the chain is available beyond the initial BT Act regulated point. The BT Act 
information seems to be adequate if the understanding and communication of the information is 
ŀŎŎƻƳǇƭƛǎƘŜŘ ōȅ ǘƘŜ ǎȅǎǘŜƳΦέ  ! ŎƻƳƳƻƴ ǘƘƻǳƎƘǘ ǿŀǎ ǘƘŀǘ ǘƘŜ pilots should focus on the questions that 
need to be answered. There were some common thoughts expressed about making sure the pilots 
include those who are exempt. People generally wanted ǘƻ ƛƴŎƭǳŘŜ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ǘƘŀǘ ƘŀǾŜ ŀƴȅ άǇƘȅǎƛŎŀƭ 
ŀǎǎƻŎƛŀǘƛƻƴέ ǿƛǘƘ ŀ ǇǊƻŘǳŎǘ ǎƻ ǘƘŜȅ ŀǊŜ ŀŎŎƻǳƴǘŀōƭŜΦ hƴŜ sǘŀƪŜƘƻƭŘŜǊ ǎǘŀǘŜŘ ǘƘŀǘΣ άŜȄŜƳǇǘƛƻƴǎ ŘŜǎǘǊƻȅ 
product tracing. ¢ƘŜǊŜ ǎƘƻǳƭŘ ōŜ ƴƻ ŜȄŜƳǇǘƛƻƴǎΦέ   

One technology provider expressed this point: ά¢ƘŜ Ǌǳles of the market place tend to dictate what will 
and will not be tolerated even if there is an exemption. While the pilot may include exempt entities, it is 
ƭƛƪŜƭȅ ǘƘŀǘ ǿƘŜƴ ǘƘŜ ǇǊŀŎǘƛŎŜ ǎŜǘǘƭŜǎ ƛƴ ǘƘŜȅ ǿƛƭƭ ōŜ ƛƴ ŎƻƳǇƭƛŀƴŎŜΦέ 

Some also expressed the view that consumers should be provided with traceback information, delivered 
at one or more key communication points in a user-friendly manner at the point of sale, on food 
ǇǊƻŘǳŎŜǊǎΩ ǿŜōǎƛǘŜǎΣ Ǿƛŀ ŎƻŘŜǎ ƻƴ ǇǊƻŘǳŎǘ ƭŀōŜƭǎ, and other means. 
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6. Should the pilots consider paper-based information (batch logs, bills of lading, etc.) or should the 
focus be on information that is available in electronic form only? To what extent should we 
consider data carriers such as bar codes and RFID tags? 

Responses to whether the pilots should consider paper-based information or focus only on electronic 
form were split. Those supporting electronic forms only expressed the view that it iǎ άƴƻǘ ǇǊŀŎǘƛŎŀƭ ǘƻ 
have a timely product tracing system that includes data that is not electronicaƭƭȅ ŎŀǇǘǳǊŜŘΦέ  wŜŀǎƻƴǎ 
given for this view included human error and inefficiency associated with non-electronic forms, and 
speed of access of electronic forms. One person responded that electronic is the άonly way the end-to-
end procedure will really be mŀƴŀƎŜŘ ŀƴŘ ŎƻƴǘǊƻƭƭŜŘ ƻǊ ƳƻƴƛǘƻǊŜŘ ōȅ ŀƴȅ ŦŜŘŜǊŀƭ ŜƴǘƛǘȅΦέ  ¢ƘŜ ōŀǎƛŎ 
message was to avoid being constrained by limitations in the requirements based on the BT Act or FSMA 
and to look at the food chain as broadly as possible. RFID technology was suggested by several (trade 
associations, technology providers, and consultants) who favored electronic records. However, a 
technology provider favoring electronic records responded ǘƘŀǘ άwCL5 ǘŀƎǎ ǎƘƻǳƭŘ ōŜ ƭŜŦǘ ǘƻ ǘƘŜ ƴŜȄǘ 
ǇƘŀǎŜ ƻŦ ŀƴŀƭȅǎƛǎΦέ   

Some technology providers indicated that the focus should not be on electronic form only. One person 
responded that iŦ ŀ ǇǊƻŎŜǎǎƻǊ ƻǊ ŘƛǎǘǊƛōǳǘƻǊ Ŏŀƴ άƳŀƴŀƎŜ product tracing correctly, they should have the 
opportunity to manage product tracing ǘƘŜƛǊ ǿŀȅΦέ ! ǘǊŀŘŜ ŀǎǎƻŎƛŀǘƛƻƴ open to all types of records 
ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ άLC¢ ŎƻǳƭŘ ǇǊƻǾƛŘŜ ƛƴǎƛƎƘǘ ŀōƻǳǘ Ƙƻǿ ōŜǎǘ ǘƻ ƳƻǾŜ ǘƻǿŀǊŘǎ ǳǎƛƴƎ ŜƭŜŎǘǊƻƴƛŎ ƛƴŦƻǊƳŀǘƛƻƴ 
ŀƴŘ ŀ ƭƛƪŜƭȅ ǘƛƳŜŦǊŀƳŜ ŦƻǊ ŘƻƛƴƎ ǎƻΦέ  ! ŦŜǿ ǘŜŎƘƴƻƭƻƎȅ ǇǊƻǾƛŘŜǊǎ ǎǳōƳƛǘǘŜŘ ŎƻƳƳŜƴǘǎ ǘƘŀǘ ǿŜǊŜ ŀƎŀƛƴ 
centered on the cost to small businesses if bar codes or RFID tags are forced upon them and how 
difficult that would be for them. The idea that things should be tested to reflect the reality of the 
industry was common among those open to any kind of record being used. 

7. Should the pilots leverage defined industry logistical standards and practices for defining and 
marking information on product packaging or should new standards and tracking systems be given 
equal consideration? 

The overall response was that the pilots should consider all standards and practices. There were 
technology providers that thought new standards should be given fair and equal consideration. One 
ǘŜŎƘƴƻƭƻƎȅ ǇǊƻǾƛŘŜǊ ǊŜŎƻƳƳŜƴŘŜŘ άŎƻƴǘŀŎǘƛƴƎ /ƻŘŜȄ !ƭƛƳŜƴǘŀǊƛǳǎΣ ǘƘŜ ¦ƴƛǘŜŘ bŀǘƛƻƴǎ ŀƴŘ ŜǾŜƴ 
government officials in other countries for work that has been done on data standards for product 
tracingέ ǘƻ ǎŀǾŜ ǘƛƳŜ ŀƴŘ ŀǾƻƛŘ ŘǳǇƭƛŎŀǘƛǾŜ ǿƻǊƪ. GS1 industry standards (further described in Chapter 
9) ǿŜǊŜ ŀƭǎƻ ǎǳƎƎŜǎǘŜŘ ōŜŎŀǳǎŜ ƻŦ ǘƘŜƛǊ ǿƛŘŜ ǳǎŜ άōȅ ŀƭƭ ƳŀƧƻǊ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ŀnd retailers in the 
ǿƻǊƭŘΦέ  {ŜǾŜǊŀƭ ǎǘŀƪŜƘƻƭŘŜǊǎ ŎƻƳƳŜƴǘŜŘ ǘƘŀǘ ŎǳǊǊŜƴǘ ǇǊŀŎǘƛŎŜǎ ŀǊŜ ƛƴŎƻƳǇƭŜǘŜ ŀƴŘ ǎƘƻǳƭŘ ōŜ ǊŜǾƛŜǿŜŘ 
to create new standards for product tracing. It was suggested that utilizing existing standards would be 
the most cost-effective and mitigate risks between the supply chains. Also, the comment was made that: 
άƛƴ ǘƘŜ ŜǾŜƴǘ ǘƘŀǘ ǘƘŜ Ǉƛƭƻǘǎ Ƴŀȅ ǊŜǾŜŀƭ ƎŀǇǎ ƛƴ ǘƘŜ ŜȄƛǎǘƛƴƎ ǎǘŀƴŘŀǊŘǎΣ ǘƘŜǎŜ ǎƘƻǳƭŘ ōŜ ŎŀǇǘǳǊŜŘ ŀǎ 
opportunities for improving upon the standards.έ 

8. LC¢ ǿŀǎ ŎƘŀǊƎŜŘ ǿƛǘƘ ǳǎƛƴƎ ŀ άŎƻƭƭŀōƻǊŀǘƛƻƴ ǇƭŀǘŦƻǊƳέΦ LC¢ ǿƛƭƭ ƴƻǘ ōŜ ŘŜǾŜƭƻǇƛƴƎ ŀ άŎƻƭƭŀōƻǊŀǘƛƻƴ 
ǇƭŀǘŦƻǊƳέ ŀǎ ǇŀǊǘ ƻŦ ǘƘƛǎ ǘŀǎƪΦ  
a. DƛǾŜƴ ǘƘŀǘ ǎŎƻǊŜǎ ƻŦ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ ǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊǎ ŜȄƛǎǘΣ Ƙƻǿ ǎƘƻǳƭŘ ǘƘŜ άŎƻƭƭŀōƻǊŀǘƛƻƴ 
ǇƭŀǘŦƻǊƳέ ōŜ ǎŜƭŜŎǘŜŘΚ  

A common theme in response to this question was the suggestion that numerous software providers be 
used ǿƛǘƘ ŀ Ǝƻŀƭ ƻŦ άŘŜǾŜƭƻǇƛƴƎ ŀ ǎƻƭǳǘƛƻƴ ǎŜǘ ǘƘŀǘ ǿƛƭƭ ŀƭƭƻǿ ƳǳƭǘƛǇƭŜ Ǉƛƭƻǘ ǇŀǊǘƛŎƛǇŀƴǘǎ ŀŎǊƻǎǎ ŀƴ ŜƴǘƛǊŜ 
ŎƘŀƛƴ ǘƻ ŜȄŎƘŀƴƎŜ Řŀǘŀ Ŝŀǎƛƭȅ ŀƴŘ ǎŜŎǳǊŜƭȅέ ŀƴŘ ǘƘŀǘ άǎǳŎŎŜǎǎŦǳƭ ƳƻŘŜƭǎ Řƻ ŜȄƛǎǘΦέ  Additionally, it was 
suggested that serious consideration be given to ǘƘŜ άŜŀǎŜ ƻŦ ǘǊŀŎƪƛƴƎ ǇǊƻŘǳŎǘǎΣ όŀƴŘύ ŀōƛƭƛǘȅ ƛƴ ǇǊƻǾƛŘƛƴƎ 
applicable reports and accuracy.έ  !ƭǎƻΣ it was suggested that the solution should be made as generic as 
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possible so as not to advertise what solution is selected. A common view conveyed was that there are 
many options on the market that will perform as needed. Another point made by different stakeholders 
was that there should be a structured selection process and various platform providers should be given 
the opportunity to present their technology to IFT to show how they can respond to the requirements. 
One technology provider suggested the use of multiple platforms to help facilitate the process, and 
demonstrate the speed and usefulness of each.  

Another major point was that the platforms considered should be very low cost to the producer. To help 
ŘǊƛǾŜ Ŏƻǎǘ ŘƻǿƴΣ ΨƳǳƭǘƛ-ǇǳǊǇƻǎŜΩ ǎƻƭǳǘƛƻƴǎ ǘƘŀǘ ǎŀǘƛǎŦȅ ƻǘƘŜǊ ōǳǎƛƴŜǎǎ ƴŜŜŘǎ ǿŜǊŜ ǇǊŜŦŜǊǊŜŘΦ  

b. To what extent should proprietary systems be considered? Should systems that are not yet 
commercially available be used? If only one or a limited number of systems is used, how can 
the results of the study be applied broadly, rather than just to the firm providing the 
platform? 

Non-proprietary systems were favored heavily in the responses to this question. It was also 
recommended that results should be able to be exported into a format that can be shared and that such 
systems should be able to demonstrate how they can aid in the product tracing effort required.   

One trade association strongly supported the use of proprietary systems, indicating that άŜŀŎƘ ŎƻƳǇŀƴȅ 
must be allowed to work within its own domain, and not have a collaboration platform forced upon 
ǘƘŜƳΦέ 

9. IFT must conduct a cost/benefit analysis. Many benefits reported by industry are the result of 
ǳǎƛƴƎ Řŀǘŀ ǘƘŀǘ Ƴŀȅ ōŜ άŀōƻǾŜ ŀƴŘ ōŜȅƻƴŘέ ǿƘŀǘ ƛǎ ƴŜŜŘŜŘ ǘƻ ǎƛƳǇƭȅ ǘǊŀŎŜ ǇǊƻŘǳŎǘǎΦ ¢ƻ ǿƘŀǘ 
extent should tangential benefits be quantified? 

Most responses indicated that tangential benefits are required, and that these are important to 
ŎƻƴǎƛŘŜǊΦ {ŜǾŜǊŀƭ ǎǘŀƪŜƘƻƭŘŜǊǎ ŦŜƭǘ ǘƘŀǘ ǘƘŜ άǘŀƴƎŜƴǘƛŀƭ ōŜƴŜŦƛǘǎ Ƴŀȅ ōŜ ǿƘŀǘ ƧǳǎǘƛŦȅ ǘƘŜ Ŏƻǎǘ ƻŦ ǘƘŜ 
ǘǊŀŎƪƛƴƎ ǎȅǎǘŜƳέ ŀƴŘ ǘƘŀǘ άǘƘŜǎŜ ŜȄǘǊŀ ōŜƴŜŦƛǘǎ ǿƛƭƭ ǳƭǘƛƳŀǘŜƭȅ ōŜ ǿƘŀǘ ƭŜŀŘ ǘƻ ǿƛŘŜǎǇǊŜŀŘ ŀŘƻǇǘƛƻƴ ōȅ 
ǘƘŜ ƛƴŘǳǎǘǊȅΦέ  The comment was made, however, that άtangential benefits should be quantified only to 
ǘƘŜ ŜȄǘŜƴǘ ǘƘŀǘ ǘƘŜȅ ǇŜǊǘŀƛƴ ǘƻ ǊŜŀƭƛǎǘƛŎ ŎƻǎǘǎΣ ƴƻǘ ŀōƻǾŜ ŀƴŘ ōŜȅƻƴŘΦέ hƴŜ ǎǘŀƪŜƘƻƭŘŜǊ ŎƻƳƳŜƴǘŜŘ ǘƘŀǘ 
ǇŀǊǘ ƻŦ ǘƘŜ Ŝǉǳŀǘƛƻƴ ǎƘƻǳƭŘ ŎƻƴǎƛŘŜǊ άǿƘŜƴ ƎƻǾŜǊƴƳŜƴǘǎ ŘŜŎƛŘŜ Ƙƻǿ much support they are willing to 
provide to develop a system that reduces impacts on public health and welfare and avoid the costs of 
ƛƳǇǊŜŎƛǎŜ ŀƴŘ ƭŜƴƎǘƘȅ ǊŜŎŀƭƭǎ ŀƴŘ ŀƭƭƻǿǎ ƛƴŘǳǎǘǊȅ ǘƻ ǳǎŜ ǘƘŀǘ ǎȅǎǘŜƳ ŦƻǊ ƻǘƘŜǊ ǇǳǊǇƻǎŜǎΦέ  ! ŎƘŀƭƭŜƴƎŜ ƛǎ 
avoiding any additional costs to businesses that already have the data needed for effective product 
tracing. One technology provider suggested asking this question: άIf there is a regulation that requires 
the collection, storage and sharing of information through some system, what tangible benefits can be 
demonstrated thǊƻǳƎƘ ƻǘƘŜǊ ǳǎŜǎ ƻŦ ǘƘŀǘ ŘŀǘŀΚέ 

10. All processors and industry stakeholders have expenses related to capture of information that is 
relevant to product tracing. In some cases, this information is included as ancillary in procurement 
and invoicing systems. To what extent can IFT gather data and segregate the current cost of 
collecting product tracing information in existing industry systems? 

It was generally stated that a significant amount of effort should be made to identify the cost of 
collecting tracing information and making it accessible for each point in the supply chain. One 
ǎǘŀƪŜƘƻƭŘŜǊ ǎǘŀǘŜŘ ǘƘŀǘ ǘƘŜ άƪŜȅ ƛǎ ǘƻ ǘƛŜ ǘƘŜ ǘǊŀŎƛƴƎ ǎǘŀƴŘŀǊŘǎ ƛƴǘƻ ōǳǎƛƴŜǎǎ ǇǊƻŎŜǎǎŜǎ ǎǳŎƘ ǘƘŀǘ ǘƘŜ Ŏƻǎǘ 
of meeting the FDA regulations are far outweighed by the business benefits accrued through new 
ǘǊŀŎƪƛƴƎ ǎȅǎǘŜƳ ǘŜŎƘƴƻƭƻƎȅΦέ hƴŜ ǘŜŎƘƴƻƭƻƎȅ ǇǊƻǾƛŘŜǊ ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ άŀƭƭ ǇŀǊǘƛŎƛǇŀƴǘǎ ƛƴǾƻƭǾŜŘ ƛƴ 
the pilot jointly and separately submit their estimated operational costs as well as the proposed costs 
should a more thorough and integrated data capture and interfŀŎŜ ǎǘǊǳŎǘǳǊŜ ōŜ Ǉǳǘ ƛƴ ǇƭŀŎŜΦέ Two 
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pricing models were suggested: άƻƴŜ ǿƛǘƘ ǘƘŜ Řŀǘŀ ŎŀǇǘǳǊŜŘ ŀƴŘ ŎƻƴǘǊƻƭƭŜŘ ƛƴǘŜǊƴŀƭƭȅ ŦƻǊ ǘƘŜ ǎǇŜŎƛŦƛŎ 
business unit, and a second (assuming the data would be transmitted via EDI or another internet process 
to a common central database operated by a thƛǊŘ ǇŀǊǘȅύ ŀǘ ŀ ŦǳǘǳǊŜ ǘƛƳŜΦέ Another technology provider 
summarized their advice by saying: άƳǳŎƘ ƻŦ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƴŜŜŘŜŘ ŦƻǊ product tracing is already 
being used by businesses along the food chain. They use this data for their own commercial purposes 
and extract value from it ōŀǎŜŘ ƻƴ ǘƘŜƛǊ ǳƴƛǉǳŜ ƴŜŜŘǎΦέ Further, the comment was made that a higher 
level of adoption might be possible if companies can be shown that product tracing data are already in 
their systems with a: άǘƘƛǎ ƛǎƴΩǘ ǎƻ ƘŀǊŘΣ ȅƻǳ ŀǊŜ ŀƭǊŜŀŘȅ ŘƻƛƴƎ ƛǘέ ƳŜƴǘŀƭƛǘȅ. Another suggestion was to 
άŘŜǘŜǊƳƛƴŜ ǘƘŜ Ŏƻǎǘǎ ƻŦ ŎƻƭƭŜŎǘƛƴƎ product tracing information manually, searching for and finding that 
information when needed instead of using tŜŎƘƴƻƭƻƎȅ ǘƻ ǇŜǊŦƻǊƳ ǘƘŜ ǘŀǎƪΦέ 

ADDITIONAL INPUT 

Several stakeholders provided input above and beyond the questions presented, and offered some 
thought provoking perspectives. The input is summarized briefly in the following paragraphs. 

Maintain Flexibility in Lot Identification Systems  

Some perspectives were offered regarding lot coding and designation. Systems that are appropriate at 
the consumer level may not work throughout the supply chain. For example, a regulated lot code 
standard could require re-engineering of current legacy systems, which would have a significant impact 
on a small business. Some indicated that lot codes should be random unique identifiers assigned by the 
manufacturer and should not contain additional product tracing data so that the information is 
meaningful only to the manufacturer to protect intellectual property and ensure the security of the food 
supply. Comments reflected a preference for prioritizing the demonstration of good product tracing 
performance rather than standardized lot codes across all systems. That said, there was not consensus 
on this view; one person commented that FDA ǎƘƻǳƭŘ άrequire unique product identification and lot 
specific coding as product tracing ǘƻƻƭǎΦέ 

FDA-Industry Collaboration  

Comments were beyond the scope of the pilot studies, requesting that FDA: 

¶ Provide training/educational outreach about product tracing to farmers, food processors, 
warehouse managers, transporters, retail providers, and food inspectors. 

¶ Offer incentives to food safety stakeholders to stimulate the development of product tracing 
technologies. 

¶ Increase product testing to determine the risk associated with specific foods so that traceback 
on the highest risk foods can become more accurate and timely. 

¶ Improve data sharing between and within federal agencies and between food oversight 
agencies and food industries. 

Impact of Cost on Smaller Farms and Food Businesses  

Although IFT did not ask specific questions pertaining to small and very small businesses in the formal 
request for input, many stakeholders commented on small business concerns. IFT was urged to evaluate 
appropriate low-cost product tracing solutions for those participating in local and regional sectors of the 
food production supply chain, and to assess the compliance costs of all product tracing platforms based 
on the size of the producer. The FSMA includes a number of provisions that require FDA to take into 
consideration the limited resources of smaller-scale farms and food producers, including reduced 
paperwork/compliance mandates. There is concern that unlike large businesses that can afford staff 
dedicated to handling regulatory compliance along with investments in electronic monitoring 
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equipment, small scale farmers and food businesses are not financially able to bear the costs of similar 
oversight functions, and any unreasonable mandates can quickly put them out of business. Input was 
offered that the product tracing solutions that would be effective for large-scale, highly-capitalized 
supply chains would not only be beyond the resources of small producers participating in local and 
regional distribution networks, but would also be inefficient to apply among those producers due to 
limited cost/benefit effectiveness in terms of protecting public health. One individual also noted that 
some populations, such as the Amish, do not subscribe to electronic systems and considerations for 
their participation in a product tracing system should be evaluated. 

Baseline Evaluatio ns  

¢Ƙƛǎ ǘŀǎƪ ǊŜǉǳƛǊŜŘ LC¢ ǘƻ ƛŘŜƴǘƛŦȅ ǊŀǇƛŘ ŀƴŘ ŜŦŦŜŎǘƛǾŜ ƳŜǘƘƻŘǎ ŦƻǊ ǇǊƻŘǳŎǘ ǘǊŀŎƛƴƎΦ {ƛƴŎŜ άǊŀǇƛŘέ ƛǎ ŀ 
relative term, IFT decided to conduct an activity to better understand the current state of product 
tracing, including the time required to conduct tracebacks and the factors that make an investigation 
άŜŀǎȅέ ƻǊ άŘƛŦŦƛŎǳƭǘ.έ  Prior to implementing the pilots, IFT sought to establish and analyze a baseline of 
product tracing to identify factors that may delay or enable traceback investigations, and also inform the 
pilots. Specifically, information collected in this baseline activity influenced the variables that IFT 
evaluated in the pilots. 

IFT collected data for the baseline through a two-pronged approach. In one component of the baseline 
activity, qualitative in nature, IFT had discussions with 12 state traceback investigators as well as a 
several investigators with FDA and one representative of USDA FSIS. In the other component of the 
activity, a case study, IFT considered the details of a historical investigation, for which records were 
available, to gain a sense of the traceback process and identify the types of issues that can be faced 
during an investigation. 

DISCUSSIONS WITH TRACEBACK INVESTIGATORS 

IFT spoke to state traceback investigators as well as a representative from USDA FSIS and investigators 
with FDA, asking them to identify outbreaks that were memorable to them as being particularly easy or 
difficult and discussing the attributes that aided or hindered their ability to trace in those situations. The 
objective of this analysis was to identify factors that may delay or enable traceback investigations. The 
background shared with the investigators and details of the findings are provided in Appendix I. To the 
extent possible, IFT attempted to identify factors such as time and resources to test in the pilots and 
potential improvements that may increase the speed and accuracy of traceback investigations. Through 
the discussions, IFT learned that there are many factors that impact the ease or difficulty with which 
food products are traced. Some of these aspects can be evaluated by the pilot studies and contribute to 
IFT recommendations for improvements. However, other aspects (i.e., those relating to epidemiological 
investigation and issues of coordination) fall outside the scope of the pilot studies. Table 5 summarizes 
the factors that differentiate investigations on the basis of difficulty. Those with a * were assessed in the 
pilots. 
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Table 5. Factors Impacting Investigation Difficulty 

Less Complicated Investigations More Complicated Investigations 

Initiated within one day  Initiated in 1 - 5 days 
Duration of up to 2.5 weeks 2 months or more in duration 
4 - 20 hours required 8 - 240 hours required 
Clear epidemiological link   Poor consumer recall; multiple potential items 
Longer shelf life product Shorter shelf life product 
Label/bar code information captured* No label or bar code; reuse of boxes* 
Records kept on site Records stored off-site 
Legible, English records*  Records illegible, not English* 
Good internal tracing* No record of ingredients used in finished products 

or record of cases shipped within the distribution 
center*  

Shipping/receiving information captured* Invoices do not reflect change orders; use of 
ǳƴŘƻŎǳƳŜƴǘŜŘ άŦƛƭƭ-ƛƴέ product* 

*Electronic records Paper records; errors in data entry* 

 

 

HISTORICAL INVESTIGATION EVALUATION (BASELINE CASE STUDY) 

In addition to perspectives offered by state and federal traceback investigators, IFT considered the 
details of one investigation to gain a sense of the traceback process and identify the types of issues that 
can be faced during an investigation. IFT requested access to or copies of records and data (including 
ŎƻǇƛŜǎ ƻŦ ŜƳŀƛƭǎΣ ƛƴǾƻƛŎŜǎΣ ōƛƭƭǎ ƻŦ ƭŀŘƛƴƎΣ ƻǘƘŜǊ άŎƻƳƳŜǊŎƛŀƭ ǇŀǇŜǊ,έ ŀny electronic records or reports 
and other related communications and documents) that FDA collected during the investigation of an 
outbreak. IFT provided access to this historical traceback information only to state officials who are 
subject to confidentiality agreements with FDA. Information pertaining to the spring, 2008 investigation 
of Salmonella Litchfield in cantaloupe was deemed to be the best set of records for this evaluation as 
the records were readily accessible for three separate legs of the traceback, including a grocery store, 
foodservice establishment and an institution (CDC 2008b). In a traceback, a άlegέ typically refers to the 
documented path of a product starting at the point of exposure where consumers purchased or ate the 
product suspectŜŘ ƻŦ ŎŀǳǎƛƴƎ ƛƭƭƴŜǎǎΦ ¢ƘŜ ƻōƧŜŎǘƛǾŜ ƻŦ ǘǊŀŎƛƴƎ ŀ ǇŀǊǘƛŎǳƭŀǊ άƭŜƎέ ƛǎ ǘƻ follow the product 
ǘƘǊƻǳƎƘ ǘƘŀǘ ŘƛǎǘǊƛōǳǘƛƻƴ ŎƘŀƛƴ ǘƻ ŘŜǘŜǊƳƛƴŜ ƛŦ ƛǘ ŎƻƴƴŜŎǘǎ ǿƛǘƘ ƻǘƘŜǊ άƭŜƎǎέ ŀǘ ŀ ŎƻƳƳƻƴ ŎƻƴǾŜǊƎŜƴŎŜ 
point in the supply chain. 

The specific areas evaluated through the review of these records included: 

¶ Time between when the traceback assignment was made to FDA investigators and when the 
final set of records was obtained for that leg 

¶ Time between request for records and receipt of records (both between regulators and food 
companies as well as within the regulatory community) 

¶ Nature of the records collected, including: 
o legibility 
o completeness of information 
o granularity and specificity 
o accuracy  
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o ease of linking data between trading partners 

The Salmonella Litchfield-contaminated cantaloupe traceback exemplified some of the challenges and 
obstacles associated with traceback investigations. IFT was provided with a complete set of records for 
three of the legs, including email communication between the FDA headquarters and the FDA 
investigators visiting establishments. The email communication, but not company records, was supplied 
for one additional leg of the investigation. Table 6 presents a summary of the legs of the investigation, 
based on the information provided to FDA. 

 

 

Table 6. Summary of Salmonella Litchfield Traceback Investigation (Baseline Case Study) Evaluated by IFT 

ά[ŜƎέ Number of Days of 
Investigation 

Number of Supply 
Chain Nodes 

Number of 
Documentation Pages 

Foodservice A 14 5 340 

Retail grocery 
store 

13; with follow up/verification 
through day 21 

3 n/a 

Foodservice B 16 3 47 

Institution 5 4 74 

 

 

Lƴ ǘƘŜ άFƻƻŘǎŜǊǾƛŎŜ !έ leg of the investigation, the invoice dates at the restaurant were not a perfect 
match to the information provided by the distributor. Records kept by the first-level distributor did not 
identify the brand name of the product or the country of origin. This distributor needed to contact their 
supplier (the second-level distributor) for this information. The first-level distributor provided a 
summary spreadsheet identifying shipments to the restaurant, but verification against the provided 
documentation showed that two purchase orders were missing. At the second-level supplier, the key 
individual responsible for tracebacks was not available, and the communication showed that the records 
were not sent from the local FDA office until five days after they were requested. Additionally, this 
distributor sourced product from two different locations, which were distinguished by the fact that one 
location consistently wrote the time of receipt on paperwork while the other did not. The third-level 
supplier received the product from the grower and was able to provide information on the grower. 
When FDA telephoned the grower and provided the reference numbers for the product of interest, the 
grower requested faxed copies of the grower manifest from FDA and only confirmed the information 
provided by the third-level supplier, but did not respond to C5!Ωǎ additional inquiries regarding the farm 
of origin. 

In tƘŜ άwŜǘŀƛƭ DǊƻŎŜǊȅ {ǘƻǊŜέ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ƭŜƎΣ ǿhen FDA visited the retail location, the company 
ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ŎƻƴǘŀŎǘŜŘ ǘƘŜ ŎƘŀƛƴΩǎ ƘŜŀŘǉǳŀǊǘŜǊǎΣ ōǳǘ ǘƘŜ ƪŜȅ ƛƴŘƛǾƛŘǳŀƭ ƛƴ ǘƘŜ ŎƻƳǇŀƴȅ ǊŜǎǇƻƴǎƛōƭŜ 
for handling tracebacks was in a meeting until the following day. Still, a senior executive at the company 
ǊŜǘǳǊƴŜŘ C5!Ωǎ Ŏŀƭƭ ŀƴŘ ǇǊƻǾƛŘŜŘ ǊŜŎƻǊŘǎ ŦƻǊ ǘƘŜ ǊŜǘŀƛƭŜǊ-owned distribution center. It was not possible 
to definitively tie the store receipts to the shipments from the distribution center. In this part of the 
investigation, it appeared that FDA was able to visit the facility and obtain information relatively quickly, 
however there may have been some delay in forwarding the records to FDA headquarters. In this leg, 
the nature of the records was such that it necessitated clarification and follow up. 
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In the άCoodservice .έ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ƭŜƎ, there was a weekend and a day between the time that FDA 
headquarters issued the assignment and when the FDA investigator visited the establishment. The 
restaurant noted that ǘƘŜȅ ǿƻǳƭŘ άŦƛƭƭ ƛƴέ ǇǊƻŘǳŎǘ ŦǊƻƳ ǘǿƻ ƭƻŎŀƭ ƎǊƻŎŜǊǎΣ ŀƴŘ ƻƴŜ ǊŜŎŜƛǇǘ ǎƛƳǇƭȅ ǎŀƛŘ 
άǇǊƻŘǳŎŜ,έ ǿƛǘƘ ƴƻ ŘŜǎŎǊƛǇǘƛƻƴ ƴƻr shopper card information to better identify the product. When the 
first-level distributor was contacted, the facility needed to contact their supplier to provide FDA with the 
requested information. There seemed to be discrepancies in how the number of cantaloupes per case 
was communicatedτthe number seemed to change based on various pieces of paper. The first-level 
distributor noted that they used one stock-keeping unit (SKU) to represent three different case 
configurations with different numbers of melons. There was a delay of a few days before FDA 
headquarters could issue an assignment to collect records from the second-level distributor, since the 
address for that distributor on the Bill of Lading (BOL) was for an office, not the facility of interest. The 
second-tier distributor did provide FDA with a summary spreadsheet, which had some errors that were 
later corrected. This distributor noted that similar records had been provided to another FDA 
investigator the week prior. 

The άLnstitutionέ investigation leg occurred several weeks after the other three legs. This was the third 
time the same distributor had been contacted regarding the outbreak, and FDA headquarters was in 
touch with the distributor directly rather than by means of sending an investigator to the facility.  

In this investigation case study, IFT observed that regardless of the leg of the investigation there were 
several issues associated with some of the documents provided to FDA, as well as practices that 
consistently impacted the speed or accuracy of the investigation. The issues and practices observed are: 

¶ Errors in spreadsheets containing key shipment information 
o IFT did not see the spreadsheets and therefore could not determine the extent or 

nature of errors in the spreadsheet, but observed in the email communication that in 
one instance a revised spreadsheet was provided; in another instance, a review of the 
άƘŀǊŘ ŎƻǇȅέ ǇŀǇŜǊwork showed that some receipts were not recorded on the 
spreadsheet. 

¶ First in first out (FIFO) inventory rotation 
o Nearly all of the distributors involved in the legs of the investigation used FIFO inventory 

rotation in which there may be overlap between products when the areas where 
products are held for immediate order fulfillment (picking slots) have just been 
replenished. Those establishments that seemed better able to definitively link 
shipments and receipts with their trading partners were generally those receiving 
product directly from the grower. 

¶ ¦ǎŜ ƻŦ άŦƛƭƭ ƛƴέ ǇǊƻŘǳŎǘ  
o One foodservice establishment acknowledged purchasing product from two local 

retailers in addition to the regular supplier. The lack of specificity on the receipts from 
one retailer resulted in additional effort expended to determine whether the product of 
interest had been purchased at that retail store. 

¶ Use of one SKU to represent multiple products 
o There were many instances in which the quantity of product in the case caused 

confusion. In some cases it was explained that net weight was the same and that the 
count differed depending on the size of the product so that the case counts were used 
somewhat interchangeably. One firm carried three different case counts, but sold them 
under one SKU. This too caused confusion in trying to link which product was sent by 
one firm to the product that arrived at the receiving firm. 

¶ Not having lots, brand, or Country of Origin Labeling (COOL) on paperwork 
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o Lot identification did not generally appear on paperwork. In this investigation, FDA had a 
sense that the implicated product was imported from a particular country, and having 
information pertaining to the country of origin could have ruled in or out products or 
shipments more readily. 

¶ Not having thŜ άǊƛƎƘǘέ ǇŜƻǇƭŜ ŀǾŀƛƭŀōƭŜ ǘƻ ǊŜǎǇƻƴŘ 
o Lƴ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ƛƴǎǘŀƴŎŜΣ C5! ƛƴǾŜǎǘƛƎŀǘƻǊǎ ǿŜǊŜ ǘƻƭŘ ǘƘŀǘ ǘƘŜ άǊƛƎƘǘέ ŎƻƳǇŀƴȅ 

contact was not available. In one instance, another individual at the company 
responded to FDA, although he was not always sure how certain paperwork was used to 
trace products. In another case, the requested records were provided several days after 
the initial request. 

¶ Duplicative contacts at one facility 
o When making assignments to FDA field investigators, FDA headquarters generally 

seemed to inform investigators if the firm had already been contacted by another 
investigator, either by FDA or the state. In one instance, a firm advised FDA that the 
request was nearly duplicative of a request a week earlier. 

¶ Delays in sending information internally  
o It appeared that the local FDA investigator typically visited the firm a day after receiving 

the assignment, and provided information (e.g., records) back to FDA headquarters the 
day of or the day after the visit. However, in some instances there was a delay of a day 
or two, and in several cases, although the records may have been provided promptly, 
ǘƘŜ ƛƴǾŜǎǘƛƎŀǘƻǊΩǎ Ŧǳƭƭ ǊŜǇƻǊǘΣ ǿƘƛŎƘ ƻŦǘŜƴ ƛƴŎƭǳŘŜŘ ƛƴǎƛƎƘǘŦǳƭ ŀƴŀƭȅǎƛǎΣ ǿŀǎ ƴƻǘ ǎŜƴǘ ǘƻ 
FDA headquarters until several days later. 

¶ Illegible scanned/faxed copies 
o Lƴ Ƴŀƴȅ ƛƴǎǘŀƴŎŜǎΣ άƘŀǊŘ ŎƻǇƛŜǎέ ƻŦ ŘƻŎǳƳŜƴǘǎ ǿŜǊŜ ŜƛǘƘŜǊ ŎƻǇƛŜŘ ƻǊ ŦŀȄŜŘΣ ŀƴŘ ǘƘŜ 

local FDA office would fax the information to FDA headquarters. This resulted in some 
documents which were extremely difficult or impossible to read. Documents which had 
tables or other information that was shaded often became black and the information 
contained within them could not be discerned. Additionally, it appeared that in some 
cases the faxes were imperfect copies that failed to show the entirety of the document. 
In one case the top of the document containing the date was not visible. 

SUMMARY OF BASELINE EVALUATIONS  

Through this two-pronged baseline activity IFT identified factors that may delay or enable traceback 
investigations and evaluate how to improve product tracing during a regulatory traceback investigation. 
IFT learned that the qualities that make a traceback easier are: better consumer recollection, targeted 
epidemiological clusters, branded or labeled product identification, and standardized data sharing 
between supply chain nodes. The qualities that make traceback more difficult are: poor consumer 
recollection, processing (e.g., commingling or dicing) of products, poor recordkeeping by supply chain 
nodes, lack of coordination among all stakeholders (regulatory and industry), and lack of resources and 
external factors (e.g., political or media). The historical case study showed that once FDA initiated a 
traceback and the field assignments were made, it generally took about two weeks to obtain all records, 
regardless of the number of supply chain nodes (which ranged from three to five). IFT also observed 
several issues relating to the industry (i.e., availability and recordkeeping) and the investigative process 
(which potentially contributed to the duration). Many of the specific observations IFT documented in 
the case study were consistent with the descriptions IFT heard during the qualitative component of the 
baseline activity. The baseline evaluations provided IFT with a clear sense of the issues to be tested in 
the pilots. 
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Selection of Food P roducts  for the Pilots  

The OP developed a matrix (Appendix E) to assist in the identification of factors that should be 
considered, based on the feedback from stakeholders, in selecting products for the pilots. The OP 
overwhelmingly thought that many products could be good candidates for the pilots, and that industry 
participation and cooperation should be key in the selection of the specific products and supply chains.  

PRODUCE  

FSMA requires that the pilots include foods that have been the subject of significant outbreaks between 
2005 - 2010. Shin (2006) speculated that the number of produce-related outbreaks of foodborne illness 
has increased from about 40 in 1999 to 86 in 2004, according to the Center for Science in the Public 
Interest. Americans are now more likely to get sick from eating contaminated produce than from any 
other food item, the center said (Shin 2006). Shin (2006) reported that several factors have contributed 
to the rise in outbreaks: greater consumption of fresh produce, especially cut fruits and vegetables; 
wider distribution; improved electronic reporting of outbreaks; and an aging population more 
susceptible to foodborne illness. Fresh produce presents a special food safety challenge because there is 
no bacterial άƪƛƭƭ ǎǘŜǇέ ǿƘŜǊŜ ōŀŎǘŜǊƛŀ Ŏŀƴ ōŜ ŜƭƛƳƛƴŀǘŜŘ ǘhrough proper cooking. FSMA specified that 
one of the pilots should focus on fresh produce. 

Stakeholder I nput  

IFT received multiple requests to explore more than one produce item, with many indicating that 
conducting just one pilot for produce could not adequately reflect the extremely different practices 
associated with the ŘƛŦŦŜǊŜƴǘ ǇǊƻŘǳŎǘǎ ŎŀǘŜƎƻǊƛȊŜŘ ŀǎ άǇǊƻŘǳŎŜ.έ  IFT received input indicating that 
products that have been associated with outbreaks in the past are already making improvements in 
product tracing (along with other food safety concerns). Stakeholder input suggested the following 
categorization of produce items: 

¶ Short shelf life, wide distribution, limited commingling of growers (e.g., tomatoes or leafy 
greens) 

¶ Short shelf life, wide distribution, many growers commingled into commercial lots (e.g., 
avocados or lemons) 

¶ Long shelf life, wide distribution, many growers commingled into commercial lots (e.g., potatoes 
or apples) 

Along similar lines, other stakeholders requested that IFT compare products that are field vs. shed 
packed, those which have comparatively long and short shelf lives, and those that are commingled vs. 
not.  

Since the FSMA states that products should be those that have been associated with outbreaks during 
the past few years, IFT worked with FDA to identify potential products to be evaluated. These included: 

¶ cantaloupe 

¶ tomatoes 

¶ leafy greens, specifically romaine lettuce 

¶ sprouts  

The FDA ultimately determined that tomatoes were an appropriate produce item to evaluate in the 
pilots. Discussion about the other pilot candidates is provided in Appendix J. While FDA initially indicated 
reluctance at exploring tomatoes, since a previous pilot focused on tomatoes, the OP felt that tomatoes 
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as a product category have many attributes (e.g., diverse growing region, potential to be imported,  
complex supply chain, potential for use as an ingredient [such as in salsa], issues with nomenclature) 
that warranted serious consideration for a pilot. Additionally, this industry expressed a willingness to 
participate (through the California and Florida tomato farmers). The PTI leadership council indicated 
that tomatoes were their top choice, and the Food Marketing InstituteΩǎ Food Protection Committee 
unanimously agreed that tomatoes would be the best product to evaluate. LC¢Ωǎ outreach to the tomato 
industry clearly stated that the approach of these pilots would differ from the previous task (IFT 2009), 
in that the assumption will ƴƻǘ ōŜ άƛƴŘǳǎǘǊȅ Ƙŀǎ ǘƘŜ Řŀǘŀ.έ As shown in Appendix J, throughout the year 
a high percent of tomatoes are imported, making this product a more complex one to trace. Some 
stateǎΩ Departments of Agriculture (Florida and Virginia) were particularly interested in tomatoes, while 
others (Michigan) expressed general concurrence with several produce candidates. An illustration of the 
tomato supply chain is provided in Figure 4. 

 

 

Figure 4. General Supply Chain Flow for Fresh Tomatoes 

 

From UFPA (2008), used with permission. 

 

 

Associated O utbreaks  

During the past five years, there have been several outbreaks associated with the consumption of 
tomato products. One of the more notable outbreaks occurred in 2008 when 1,440 people were 
infected with the same genetic fingerprint of Salmonella Saintpaul in 43 states, the District of Columbia, 
and Canada (CDC 2010a). The initial epidemiological information pointed to tomatoes, although 
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convergence within the tomato supply chain was not found. Jalapeno and Serrano peppers were 
identified as the vehicles of the pathogen, but the outbreak pointed out the difficulties in the ability to 
trace tomatoes. In June 2008 FDA advised consumers not to eat raw red plum, red Roma, and red round 
tomatoes, and products containing raw red tomatoes unless ǘƘŜ ǘƻƳŀǘƻŜǎ ǿŜǊŜ ŦǊƻƳ C5!Ωǎ ƭƛǎǘ ƻŦ ǎǘŀǘŜǎΣ 
territories, and countries where tomatoes were grown and harvested and which were not associated 
with the outbreak (CDC 2008a). The tomato industry estimated it lost at least $100 million in sales due 
to the outbreak, and as a result, FDA worked with Harvard University, tomato industry stakeholders, 
states, and IFT to explore tracing issues within the tomato industry (IFT 2009). 

There have been 15 outbreaks related to tomatoes between 1996 and 2009, which among all produce-
related outbreaks is second to only lettuce (Table 7) (Levine 2011). 
 
 

Table 7. History of Tomato- Salmonella Outbreaks in the United States 

Year Serotype Number of Cases 

1998 S. Baildon 86 

2000 S. Thompson 29 

2002 S. Newport 512 

2002 S. Newport 12 

2002 S. Javiana 90 

2004 S. Javiana 471 

2004 S. Braenderup 123 

2005 S. Newport 71 

2005 S. Braenderup 76 

2005 S. Enteritidis 77 

2006 S. Newport 107 

2006 S. Typhimurium 186 

2007 S. Newport 57 

2008 S. Saintpaul (tomatoes?/peppers) 1442 

2010 S. Newport (suspected) 46 

Source: Levine (2011). 

 
 

Because tomatoes are consumed raw and often as part of another dish (e.g., salad, salsa, sandwich), 
epidemiological investigations involving the product are difficult, and must rely on the regulatory trace 
to discern whether or not tomatoes, or another item, are the causative outbreak vehicle. Other issues 
that have complicated investigations, highlighted by Walker (2008), are:  

¶ άTomatoes aren't sold with a bar code, like a bag of spinach, which would allow for easier 
traceback. 

¶ Tomatoes from various farms are mixed together at re-packing houses, in order to meet size and 
color requirements for particular buyers, making it difficult to determine their origin. 

¶ Tomatoes don't last long in consumers' homes, so there is no product left to go back and test 
ŀŦǘŜǊ ǎƻƳŜƻƴŜ ƎŜǘǎ ǎƛŎƪΦέ 

Another challenge can be going through paper sales-and-distribution records at many points along the 
supply chain.  
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PROCESSED FOOD AND INGREDIENTS 

Stakeholder I nput  

An effective product tracing system would not only apply to FDA-regulated food products in commerce 
in the United States. For this reason, IFT supported C5!Ωǎ ƴƻǘƛƻƴ ǘƘŀǘ ŀ ǎǳƛǘŀōƭŜ ǇǊƻŘǳŎǘ ǘƻ ǘŜǎǘ ƛƴ ǘƘƛǎ 
pilot should be one that contains both USDA FSIS and FDA regulated constituents/ingredients and to the 
extent possible contain imported ingredients. Products containing ingredients like these that have been 
associated with outbreaks within the past several years include: 

¶ tree nuts or treenut-containing ingredients such as almonds 

¶ seasoned deli meats or other spice-containing products 

¶ peanut or peanut paste-containing products 

The sense of the OP was that tracing manufactured, processed food products would be generally 
facilitated by the fact that a single manufacturer was implicated and the number of SKUs/UPCs were 
limited (e.g., refrigerated cookie dough). The OP felt that with respect to processed foods, those 
associated with ingredient-driven outbreaks resulting from contaminated spices, peanuts or tree nuts 
are the most difficult for epidemiologists, which would boost the potential impact of product tracing in 
contributing to the identification of the root vehicle of contamination. Additionally, both spices and nuts 
are commingled, which is an element that FDA specifically charged IFT with exploring. In the stakeholder 
input received, very few mentioned a particular processed product or ingredient for consideration, 
indicating only that the supply chain should be complicated. 

The task required IFT to select a processed food containing at least two ingredients to be traced. In 
considering ingredients associated with outbreaks that could be combined in a single processed food, 
peanuts or a peanut derivative (i.e., peanut paste) was highlighted, as were several spices. Additionally, 
FDA charged IFT with working closely with USDA FSIS, and the inclusion of chicken as an ingredient to 
trace was viewed favorably. A dish containing these three ingredients that have previously been 
associated with outbreaks (chicken, crushed and whole red chili pepper, and peanuts) was selected by 
FDA: an Asian-style meal with a spicy peanut sauce or peanut topping, like a Kung Pao or Pad Thai dish. 

Because there are a limited number of manufacturers of these types of products (frozen meals 
containing chicken, a peanut component, and crushed red pepper), when one manufacturer expressed 
willingness to work with a dry version of the product (without chicken) FDA agreed. Later, IFT was 
introduced to a peanut butter manufacturer who was also willing to participate in the study, and given 
the association of peanut butter with outbreaks, FDA again agreed with their inclusion in the pilot. 

Ultimately, the pilot involving processed foods and ingredients examined three different types of 
consumer-level products and included three traced ingredients. 

¶ Peanut butter 
o peanuts were traced as the ingredient of interest 

¶ Frozen Kung Pao Chicken 
o peanuts, crushed red pepper via a sauce, and chicken were traced 

¶ Dry Kung Pao Chicken 
o peanuts and spices (crushed red pepper via a sauce, and whole red chili pepper) were 

traced 
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Industry Profile: Peanuts  

Given the bulk commodity nature of the product and the extent of commingling that occurs at several 
points in the supply chain, it is difficult to trace peanuts to a particular farm. In most cases, peanuts lose 
their farm-related identity once they are delivered to the buying point, similar to the grain industry. 
Peanuts produced in the United States are delivered to one of the 399 buying points in wagons or in 
larger semi-capacity trailers. Before they are unloaded, the peanuts are graded for quality and are 
allowed to cure via an air-drying process. Some growers will choose to cure their peanuts prior to 
delivery, while others will allow the buyer to dry them. The grading process is administered by Federal-
State Inspection Services. The wagons can usually haul anywhere from 8,000 to 12,000 lbs., and the semi 
loads can contain up to 40,000 lbs. Once cured, the peanuts are unloaded and stored by variety and 
quality. An illustration of the peanut supply chain is provided in Figure 5 (Source: Dr. Tom Whitaker, 
NCSU). Additional details about peanut farming and production are included in Appendix K.  

 

 

Figure 5. General Supply Chain Flow for Peanuts 

 
Source: Dr. Tom Whitaker, NCSU. 
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Figure 6. Use of Domestic Peanuts 

 
Source: Pooley (2005). 
 
 

Peanut-containing products such as peanut butter can serve as a vehicle for pathogens. Roasting is the 
only kill step in peanut processing, and contamination introduced post-roasting can survive in peanut 
products for an extended time (GMA 2009).  

Peanut-containing ingredients have been associated with Salmonella on a few occasions. Some 
complexities in peanut product-associated outbreak investigations are due to the vast number of 
products that contain peanut ingredients (Figure 6), the widespread consumption of these products, as 
well as a long shelf life. In late 2006-2007, peanut butter was statistically associated with a Salmonella 
Tennessee outbreak that affected 425 people in 44 states. A more notable outbreak associated with 
peanuts occurred from late 2008 to early 2009 when 529 people in 43 states were affected by 
Salmonella Typhimurium. Epidemiologists initially determined that King Nut creamy peanut butter, 
produced by the Peanut Corporation of America (PCA), was consumed by the majority of those who 
were ill. Later in the investigation, it was determined that other peanut-containing products were also 
causing illnesses. Recalling all implicated products was a long and arduous process, and the peanut 
industry lost as much as $500 million dollars after the recalls (Greis and others 2011). 

Peanuts are also an ingredient of interest since they are used not only in human food, but also in a wide 
variety of pet foods. Dogs and cats rarely present with salmonellosis, but may serve as important 
vehicles of transmission to their owners, particularly children. The handling of pet foods and treats by 
humans is of greater concern than the possibility of pets becoming ill (FDA 2009). 

The 2009 PCA recall affected pet treats and bird suet to an appreciable extent. This included dog 
biscuits, some packaged as multi flavor with one of the varieties being peanut flavored (FDA 2009). 
Peanut butter-filled hooves are a common dog treat along with the filled beef shank and rawhide. 
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Industry P rofile : Dried Red Pepper  

Within the Capsicum family, there are more than 200 types of chili peppers (ASTA 2008). Chili peppers, 
red peppers, green peppers, sweet peppers, and bell peppers are all part of the Capsicum family. The 
hot species of the Capsicum family are generally referred to as chili peppers, banana peppers, or simply 
hot peppers. To qualify as a spice, red peppers are dried and then either crushed or ground.  

 

 

Table 8. Top Worldwide Producers of Chili Peppers 

Country % worldwide market 
provided 

India 25 
China 24 
Spain 17 
Mexico 8 
Pakistan 7 
Morocco 7 
Turkey 4 
 Derived from ASTA (2008). 

 

 

As shown in Table 8, the top worldwide producers of chili peppers are, in decreasing percentage of 
markets served, India, China, Spain, Mexico, Pakistan, Morocco, and Turkey (ASTA 2008). The crushed 
pepper used in the product explored in the pilots was from India. The United States also produces chili 
peppers. In New Mexico and California, each state contributes roughly equal amounts of the 85 million 
pounds of dried chilis grown annually (USDA-ERS 2010). 

Chili peppers are generally hand-harvested (depending on the cost of labor). They may be cured and are 
then dried and ground. Ground product can be untreated, treated with ethylene gas, steam sterilized, or 
irradiated. Under ideal storage conditions, chili peppers have a shelf life of roughly 12 months (ASTA 
2008). 

Spices and seasonings can serve as a vehicle for bacterial pathogens, particularly when they are not 
ǘǊŜŀǘŜŘ ƻǊ ƛƳǇǊƻǇŜǊƭȅ ǘǊŜŀǘŜŘ ŀƴŘ ŀǊŜ ŀŘŘŜŘ ǘƻ άŦƛƴƛǎƘŜŘέ ǇǊƻŘǳŎǘǎ ŀŦǘŜǊ ǘƘŜǊƳŀƭ ǇǊƻŎŜǎǎƛƴƎΦ 

A large multi-state Salmonella Montevideo foodborne illness outbreak that occurred in late 2009 - early 
2010 related to red and black pepper spice. A total of 272 known individuals were infected with a 
matching strain of Salmonella Montevideo in 44 states and the District of Columbia. Testing found the 
outbreak strain of Salmonella Montevideo in samples of red and black pepper for use in Italian-style 
meats. The meat processor as well as multiple spice processors voluntarily recalled products that may 
have been associated with the outbreak (CDC 2010b). 

Another multi-state outbreak occurred in July 2007, infecting a reported 65 persons from 20 states, and 
was linked to Veggie Booty. This puffed rice and corn snack had a vegetable seasoning used as a coating, 
which was deemed responsible for the illnesses (CDC 2007). White pepper was also implicated in a 2009 
outbreak of Salmonella Rissen, affecting 32 people in multiple states. 
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GENERAL APPROACH 

Scale and Scope of P ilots  

The pilots involved actual companies and evaluated their actual operating systems and real transactions. 
However, given the complexity of supply chains, had every trading partner of every pilot participant 
been a part of the study, as well as their trading partners, the task to IFT would have been 
unmanageable. 

Two main ways to conduct the pilots were identified: 

¶ Collect all data from all participants for  a set period of time, and then query those data 

¶ Collect specific data from pilot participants in response to a hypothetical scenario 

In the 2009 tomato traceback pilot (IFT 2009), the former approachτcollect all data from all participants 
for a set period of time and then query the dataτwas taken. Knowing the shelf life of tomatoes, 
participants in that project were asked to submit data in a standardized spreadsheet for a two-week 
period. The data were entered into a single database, which was used by a technology company to 
illuminate supply chain pathways. That ǇǊƻƧŜŎǘ ǎƻǳƎƘǘ ǘƻ ŀƴǎǿŜǊ ǘƘŜ ǉǳŜǎǘƛƻƴ άŘƻ ǘƘŜ Řŀǘŀ ŜȄƛǎǘ ǘƻ 
Ŧƻƭƭƻǿ ŀ ǇǊƻŘǳŎǘ ǘƘǊƻǳƎƘ ǘƘŜ ǎǳǇǇƭȅ ŎƘŀƛƴΚέ ¦Ǉƻƴ ǉǳŜǊȅƛƴƎ ǘƘŜ Řŀǘŀ ƛƴ ŀƴ ŀǘǘŜƳǇǘ ǘƻ ǊŜǎǇƻƴŘ ǘƻ ŀ 
hypothetical traceback scenario, it was found that the data as collected were insufficient to conduct 
robust tests. 

Thus, for the current study, the latter approach was taken. Since a key objective of this task was to 
identify ways to more rapidly and effectively conduct a traceback investigation, it did not seem that 
having participants load data into a spreadsheet for a single evaluation at one point in time would help 
reach the task objectives. Recognizing the amount of time within which IFT had to complete the task, 
asking participating firms to make major changes to their systems in order to identify mechanisms to 
more rapidly obtain information, or to more efficiently analyze the information, seemed unrealistic. 
Therefore, instead, IFT took the approach of engaging many participants (more than what was 
recommended through stakeholder input) and having in-depth conversations or visits with nearly each 
one in advance of launching the pilot scenarios in order to better understand their current approaches 
to recordkeeping and gain an understanding of how their supply chain functions. In this way, the results 
of the pilots, including the amount of time it took for information to be shared with IFT, and the 
format/nature of the information, could be more readily assessed by IFT. These results, combined with 
follow up conversations conducted by Deloitte Consulting as part of the cost-benefit evaluation, allowed 
ŦƛǊƳǎ ǘƻ ōŜ ƎǊƻǳǇŜŘ ōȅ ǘƘŜ άƳŀǘǳǊƛǘȅέ ƻŦ ǘƘŜƛǊ ǘǊŀŎƛƴƎ ǎȅǎǘŜƳǎ ŀƴŘ ŎƻǊǊŜƭŀǘŜŘ ǿƛǘƘ Ƙƻǿ ǘƘŜȅ ǊŜǎǇƻƴŘed 
and performed in the pilots. 

The pilots were designed as conference-room based. IFT did not visit each facility to verify CTEs, and in 
general, did not ask participants to modify their systems or employ new technologies as part of the pilot. 
IFT accepted the data provided by participants and description of their practices on good faith. Although 
FDA expressed a preference in the kick-off meeting for real-time data, after discussion with the OP and 
select industry representatives, it seemed that this would be extremely difficult and that historical data 
should be used. 

IFT has had great success in soliciting food industry participation in previous tasks, including sharing of 
data. LC¢ ƛƴŦƻǊƳŜŘ ŀƭƭ Ǉƛƭƻǘ ǇŀǊǘƛŎƛǇŀƴǘǎ ǘƘŀǘ LC¢ ǿƻǳƭŘ ƴƻǘ ǊŜƳƻǾŜ ŀƴȅ ŎƻƳǇŀƴȅπƛŘŜƴǘƛŦȅƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ 
from materials supplied by companies in connection with the study, and that FDA would redact any 
documents or data that are to be made public in keeping with the applicable laws and regulations 
governing disclosure. Additionally, all contributors were required to sign the confidentiality statement 
required by the contract. 
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Data, Standards, and T echnology  

IFT expected that different supply chain partners currently collect and capture a variety of data, in 
different formats, on different types of documents, and in different ways. For the purposes of the pilots, 
IFT considered specifying the types of data to be collected. IFT did not seek, through this task, to build a 
central database or other data management system for FDA. Instead, IFT tested how the KDEs can be 
linked (ideally through technology or technologies) without undertaking considerable technology 
development or requiring industry to substantially change their practices. IFT was encouraged, through 
stakeholder input, to consider the technologies currently in use in food companies, including accounting 
software, enterprise resource planning (ERP), and warehouse management systems (WMS), which are 
further described in Chapter 7. 

LC¢ ǿŀǎ ǘŀǎƪŜŘ ǿƛǘƘ ǳǎƛƴƎ ŀ άŎƻƭƭŀōƻǊŀǘƛƻƴ ǇƭŀǘŦƻǊƳ.έ Attributes associated with a collaboration platform 
and the process used to select a platform vendor were considered in light of the stakeholder input 
received. Details about the collaboration platform are provided in Chapter 5. 

Development of ñKey Questionsò 

! άYŜȅ vǳŜǎǘƛƻƴǎέ ŘƻŎǳƳŜƴǘ ǿŀǎ ŘǊŀŦǘŜŘ ǘƻ ƛƴŘƛŎŀǘŜ ǿƘŀǘ ǘƘŜ Ǉƛƭƻǘǎ ǿƻǳƭŘ ōŜ specifically addressing 
(Appendix L). A master list of key questions was originally developed and vetted through the OP. These 
questions were then refined and separated into four categories: depth, breadth, precision, and access, 
to ensure that the specific areas of interest to FDA as described in the task (Activity 1) would each be 
addressed by the pilots. The produce and processed food/ingredient groups reviewed and finalized the 
key questions and proceeded to develop the pilot scenarios for each supply chain. Once the scenarios 
were finalized, the key questions were overlaid with the scenarios, to identify which scenarios answered 
which key questions and to identify any gaps. 

Development of Scenarios and Initiation of Mock Tracebacks  

IFT worked with state investigators and others, as described in Chapters 3 and 4, to determine what to 
request and how to present the request for records to pilot participants. Miller and others (2012) also 
provided ŀ άŎƘŜŎƪƭƛǎǘέ ƻŦ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŀǘ ǎƘƻǳƭŘ ōŜ ǊŜǉǳŜǎǘŜŘ ƻŦ Ŧƛrms during an investigation. The 
άFDA Guide to Traceback of Fresh Fruits and Vegetables Implicated in Epidemiological Investigationsέ 
(FDA 2001) also provides excellent direction on how an investigation should be approached. IFT did not 
visit the facilities in order to collect records, unlike the process used by federal investigators. IFT also did 
not ask about how the product was used, since these questions are typically asked to determine if 
contamination was possible at a given point. IFT opted to not ask for specific records but asked for any 
records that had the information necessary to trace the product. Each request was scripted so that the 
requests were consistent between different pilot participants, enabling a comparison between their 
responses. The number of scenarios launched was based on the existing supply chain relationships. 
More firms/supply chains volunteered for the tomato pilot, so 12 mock tracebacks were conducted. 
Participation in the processed food-ingredient pilot was more limited, permitting 4 mock tracebacks to 
be executed. One of these four was highly complex. Details of each scenario are presented in Chapters 3 
(produce) and 4 (processed food - ingredient). 

Use of a Data Summary Template  

In an early conversation with a pilot participant, the firm asked if IFT would provide a template so that 
the firm could easily provide the information needed. Initially, IFT had not planned to provide a 
template, fearing that it would be viewed as pre-selecting the data that were deemed necessary for 
tracing products rather than more objectively testing the value of various pieces of information. 
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However, in considering this request (which was followed by subsequent independent requests for a 
template), IFT, in consultation with the groups advising the pilots, determined that there would be 
benefit in determining: (a) if a template would result in a more rapid analysis of data and (b) if the KDEs 
identified by a previous group (Bhatt and others 2012) were sufficient to link products internally within a 
company and externally between trading partners. 

LC¢ ǿŀǎ ŀǿŀǊŜ ǘƘŀǘ ǘƘŜ ta! ƘŀŘ ǇǊŜǾƛƻǳǎƭȅ ŘŜǾŜƭƻǇŜŘ ŀ άǊŜŎŀƭƭ ǘŜƳǇƭŀǘŜέ ǘƘŀǘ ǎŜŜƳŜŘ ǘƻ ƘŀǾŜ Řŀǘŀ 
elements consistent with the IFT Traceability Improvement Initiative (TII) recommendations (Bhatt and 
others, 2012). PMA agreed to provide that template as the foundation for the pilot response template. 
Recognizing the differences between recalls and tracebacks, each pilot group offered suggestions for 
adaptation of the template, and an ad hoc subgroup was formed to refine the document. Two versions 
of the template were produced: one specific to tracebacks and one for traceforwards. Both templates 
were provided as multi-tab spreadsheets that requested contact information for the party providing the 
information, the immediate previous supplier(s) or subsequent recipient(s) as appropriate, and the data 
for shipping, receiving, and transformations. 

Within the discussion of required versus optional data, the discussion of standardized numbers began. 
There were questions as to whether FDA would find utility in requesting that firms provide them with 
their FDA facility registration number. Some expressed concern that, for a system to operate on a truly 
global scale, a U.S.-centric (and FDA-centric) approach should not be taken and offered that a more 
universal numbering system, such as the Dun and Bradstreet DUNS number or GS1 GLN, be used as a 
facility reference number. 

The use of the template was entirely optional but was offered to all pilot participants. A copy of the 
template is provided as Appendix M. 

Evaluation of Results  

IFT developed a spreadsheet to internally track each scenario, which included the following elements: 

¶ company, name and email of contact 

¶ date and time of outreach 

¶ date and time of response 

¶ indicatƛƻƴ ƻŦ ǿƘŜǘƘŜǊ Ŧƻƭƭƻǿ ǳǇ ǉǳŜǎǘƛƻƴǎ ǿŜǊŜ ŀǎƪŜŘ όάǊŜ-ŎƻƴǘŀŎǘέύΣ ŀƴŘ ǘƘŜ ǊŜŀǎƻƴ ŦƻǊ ǘƘŜ 
follow up 

¶ types of information provided (e.g., bills of lading, Purchase Orders) 

¶ format of provided information (e.g., PDF, spreadsheet) 

¶ identification of whether the IFT-supplied template was used 

¶ time required for IFT to analyze the information provided 

IFT used the information provided by pilot participants to identify how products moved through the 
supply chain, from the point of sale/service to consumers back as far in the supply chain as possible. IFT 
found it helpful to create a visual diagram of the flow of product, identifying the data used to link the 
incoming and outgoing product within a facility, as well as link the shipments of a particular product 
between establishments.  

Based on the previous discussions with pilot participants, IFT had a sense of the types of systems and 
processes that were used, which in some cases aided in the analysis of results. In addition to tabulating 
the time required for each firm to respond and IFT to analyze, IFT also evaluated each firm on: 

¶ Time to identify source/convergence 
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o This value represents the amount of time between the initial outreach to the first firm 
contacted (generally retail or foodservice provider) and the time when IFT either could not 
trace the product back further due to non-participation or the time when IFT had received 
enough information to identify the point of convergence in the supply chain. The time value 
was a sum of industry response time and IFT analysis time. This value is equal to or shorter 
than the ǎǳƳ ƻŦ άcǳƳǳƭŀǘƛǾŜ ƛƴŘǳǎǘǊȅ ǊŜǎǇƻƴǎŜ ǘƛƳŜέ ŀƴŘ άLC¢ ŀƴŀƭȅǎƛǎ ǘƛƳŜ.έ When it is 
shorter, it is because supply chains had greater visibility which enabled the acquisition of 
ƛƴŦƻǊƳŀǘƛƻƴ ƳƻǊŜ ǘƘŀƴ άƻƴŜ ǎǘŜǇ ōŀck.έ CƻǊ ŜȄŀƳǇƭŜΣ ŀ ŦƻƻŘǎŜǊǾƛŎŜ ŎƘŀƛƴ ǿŀǎ ŀōƭŜ ǘƻ 
provide information through the distributor back to the grower. In another instance, a 
manufacturer assembled the supply chain participants associated with the product on 
conference calls resulting in a more rapid determination of the point of convergence than 
the άƻƴŜ ōŀŎƪέ ǇǊƻŎŜǎǎ ǳǎŜŘ ōȅ LC¢Φ 

¶ Cumulative industry response time 
o This value represents the sum of the response times for each participant in the supply chain 

for that scenario. IFT tracked the time between when the firm was contacted with a request 
and the time when adequate records were provided that allowed IFT to progress to the next 
supply chain participant in the scenario. 

¶ Total document pages 
o IFT counted each page sent by each firm. When information was contained in a spreadsheet, 

IFT considered each spreadsheet tab a separate page. 

¶ IFT analysis time 
o IFT tracked the amount of time needed to find the relevant information contained within 

records, match it with information provided by other supply chain partners (as applicable) 
and interact with participants to gain clarity as needed. 

¶ Number of participants using IFT template or summary document 
o Participants were allowed the option of providing information to IFT using a template 

document (Appendix M; discussed earlier in this chapter). IFT noted if participants used this 
template or if they provided another summary-level document. 

¶ Number of re-contacts of IFT with participants 
o IFT found that it was often necessary to follow up with a participant to request additional 

information or seek explanation of the records provided. 

¶ Breadth and precision 
o Breadth was defined in the Statement of Work as the amount of information the tracing 

system records. Precision was defined as the ability to pinpoint the movement of a product. 
IFT combined these two elements to reflect that certain information, or combinations of 
information, is needed to track a product with specificity. In addition to evaluating the 
information captured and provided by a firm against the KDEs identified in the 
Recommendations (Chapter 10)Σ LC¢ ŀƭǎƻ ŎƻƴǎƛŘŜǊŜŘ Ƙƻǿ ŀ ŦƛǊƳΩǎ ǇǊŀŎǘƛŎŜǎ ƛƳǇŀŎǘŜŘ ǘƘŜ 
ability to trace a product. When the FIFO inventory rotation system was used, which relied 
only on a ǘƛƳŜŦǊŀƳŜ ǘƻ ŜǎǘƛƳŀǘŜ ǿƘŜƴ ŀ ǇǊƻŘǳŎǘ ǿŀǎ άƭƛƪŜƭȅέ ǎƻƭŘ όƛΦŜΦΣ ƴƻǘ ōŜƛƴƎ ŀōƭŜ ǘƻ 
relate the outbound product with the inbound product), a firm could receive no more than a 
άƳŜŘƛǳƳέ ƛƴ ǘƘƛǎ ŎŀǘŜƎƻǊȅΦ When errors were found in information, this also had a negative 
impact on the ranking. 

¶ Access 
o Access was defined in the Statement of Work as the speed with which information is 

communicated and disseminated. In considering how to evaluate firms against this 
parameter, IFT considered not only the amount of time needed for a firm to respond to IFT, 
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but also the ease with which IFT could understand and act on the provided information, and 
considered this in light of the request made (e.g., information for one Purchase Order versus 
for a two-month time frame). As a rule of thumb, when IFT received responses within 10 
hours and the records were readily analyzed by IFT, firms often received an access score of 
άƘƛƎƘ.έ ²ƘŜƴ ŀ ŦƛǊƳ ǘƻƻƪ ƳƻǊŜ ǘƘŀƴ нп ƘƻǳǊǎ ǘƻ ǊŜǎǇƻƴŘ ŀƴŘκƻǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ 
information provided was difficult, firms received an access score of low. When errors were 
found that delayed the progression of the scenario, this had a negative impact on the access 
score. The use of the IFT template or a participant-developed summary sheet generally had 
a favorable impact on the ranking as did the ability to provide information for more than 
one-back in the supply chain (e.g., if the time to respond was long, but more useful 
information was provided, a firm was not penalized with a low access score). 

¶ Depth 
o Depth is the ability of the system to capture information more than one up - back. 
ά!ǾŜǊŀƎŜέ ŦƛǊƳǎ ǿŜǊŜ ŀōƭŜ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜƛǊ ƛƳƳŜŘƛŀǘŜ ǇǊŜǾƛƻǳǎ ǎǳǇǇƭƛŜǊΣ ŀƴŘ ǎƻƳŜ ǿŜǊŜ 
asked to identify immediate subsequent recipients. There were a few firms who, because of 
the nature of their business relationships, had greater visibility through their supply chain 
and were either able to access data more readily than expected in a one up - back system or 
ǿƘƻ ƘŜƭŘ ǘƘŜǎŜ Řŀǘŀ ǘƘŜƳǎŜƭǾŜǎΦ ¢ƘŜǎŜ ǿŜǊŜ ǊŀǘŜŘ άŀōƻǾŜ ŀǾŜǊŀƎŜ.έ 

¶ System ranking 
o This metric uses a three-point scale (with three being the highest) to quantitatively assess 

the technological capabilities and sophistication of a firm with respect to product tracing. 
The score equally weighted three categories: Self-Reported Product Tracing System Ranking, 
Responses to Nine Improvement Options, and System Type Rating. System Type Rating 
considered a firmΩs ability to capture information in an automated way, demonstrate the 
movement of the product within the facility and establish links to supply chain partners. 
Because this measure relied on the firms capabilities with respect to the nine improvement 
options described in Chapter 7, only firms who responded to those questions received a 
system ranking. 

LC¢ ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ ǊŜǎǳƭǘǎ ƛƴ ƭƛƎƘǘ ƻŦ ǘƘŜ άtimeframe for which records were reǉǳŜǎǘŜŘΦέ 9ŀŎƘ ǎŎŜƴŀǊƛƻ 
was slightly different. In some instances, the lot code was pre-identified (e.g., peanut butter) and IFT 
requested information from the manufacturer for just this lot code. In other instances, less information 
was presumed to be known so a retailer or foodservice chain was asked for records for a several-week 
to several-month timeframe. IFT then used the information provided by the retail/foodservice 
participant to guide the records request further through the supply chain. IFT expected that, as a general 
rule, the longer the timeframe, the more information would be provided, and the more time firms 
would need to respond. 

Identifying P articipants  

When FDA selected the products to be explored by the pilots, IFT quickly sought participants by posting 
notices on the ift.org/traceability ǿŜōǎƛǘŜΣ [ƛƴƪŜŘLƴ ƎǊƻǳǇǎΣ ǘƘŜ LC¢ ŎƻƳƳǳƴƛǘȅ ǇŀƎŜǎΣ LC¢Ωǎ ǘǿƛǘǘŜǊ ǇŀƎŜΣ 
as well ŀƴ ŜƳŀƛƭ ǎŜƴǘ ǘƻ LC¢Ωǎ ŎƻƴǘŀŎǘ ƭƛǎǘ όƛƴŎƭǳŘƛƴƎ ǘǊŀŘŜ ŀǎǎƻŎƛŀǘƛƻƴǎύΦ IFT expended substantial effort 
to obtain an adequate number of participants (who can be linked to each other as trading partners). IFT 
provided information (shown in Appendix N) detailing the conditions of participation and describing 
participantsΩ roles and obligations. 

In general, there were several concerns that IFT needed to address to ensure that firms understood the 
benefits to participating, were clear on the limited scope of the study (e.g., that we were not going to 
review their HACCP plans), and understood the expected time commitment associated with varying 
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levels of participation. IFT had dozens of conversations with potential participants prior to their agreeing 
to volunteer for the pilots. Often times, these conversations were with the uppermost levels of 
management (e.g., company CEOs, Presidents). 

Each food company participating in the pilots was invited to serve on a group that would help document 
the limitations of the pilots resulting from the composition of the participants, ask the right questions in 
the test, analyze results, and assist in drawing conclusions and recommendations from the tests. 

IFT recognized that the task and the pilots could benefit from the inclusion of a number of individuals 
with expertise in product tracing. Therefore, IFT issued a call for nominations to the groups using the 
same outreach mechanisms employed to solicit stakeholder input. A letter (Appendix O) was sent to 
roughly 20 individuals selected to serve on the groups. 

Small and Very Small B usinesses  

An attempt was made to include representatives from small and/or very small businesses throughout 
the pilots as per the task requirements. During the stakeholder input sessions, there were several 
comments regarding the need to address small business concerns. When IFT encountered difficulty 
soliciting participation of certain types of small and very small business, IFT extended invitations to 
representatives to serve on the respective pilot panels. For example, the National Grocers Association, 
which represents small and independent grocers, participated in the processed foods group, and a 
consultant who works with entrepreneurs, including small produce growers, contributed to the tomato 
group. The produce trade associations recommended that IFT contact the Delaware Growers 
Association (and provided a contact) as well as local extension services in order to identify small tomato 
farmers who could contribute to the panel deliberations, although none were identified by the 
organizations contacted. The North American Perishable Agricultural Receivers, which consists primarily 
of produce wholesaler receivers, including those operating on terminal markets, was instrumental in 
soliciting the participation of two produce wholesalers, representing two terminal markets, both of 
whom were small, and also facilitated some of the discussions with small businesses pertaining to cost 
described in Chapter 7. 

CHAPTER SUMMARY 

IFT sought stakeholder input regarding several aspects of the task through written and oral comment. 
Given the FSMA requirement that the foods evaluated in the pilots must have been associated with 
significant outbreaks between 2005-2010, stakeholder input suggesting that more complex supply 
chains should be studied, and that products that were more complex (e.g., multi-ingredient, 
commingled, etc.) should be part of the pilots, FDA selected tomatoes as the produce item, and spices, 
peanuts and chicken as the ingredients in the second pilot, for which dry and frozen Kung Pao Chicken 
and peanut butter were independently evaluated. IFT actively sought participants by reaching out 
through a network of contacts as well as other public postings. 

IFT spoke with nearly each firm in advance of launching the pilot scenarios to understand the 
recordkeeping and handling processes in place in order to evaluate their impact on the firƳΩǎ ŀōƛƭƛǘȅ ǘƻ 
trace products. The key areas IFT sought to address in the pilots were identified and reviewed by two 
groupsτone for each pilotτconsisting of pilot participants and other subject matter experts. 

The pilots relied on historical data, collected in whatever fashion the firm employed. IFT developed a 
reporting template that could be used by participants if desired. Results were evaluated based on a 
number of factors, including the time for a firm to respond to a request for track and trace records, as 
ǿŜƭƭ ŀǎ LC¢Ωǎ ŀōƛƭƛǘȅ ǘƻ ŀƴŀƭȅȊŜ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǇǊƻǾƛŘŜŘΦ  
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CHAPTER 3. PRODUCE PILOT 

Finding P articipants  

The produce industry, including the tomato industry, overall expressed great support for the pilots. In 
particular, The PMA, United Fresh Produce Association (UFPA), California Tomato Farmers and the 
Florida Tomato Growers each actively solicited their members and encouraged participation in the 
produce pilot. One foodservice chain in particular rallied a number of their tomato growers, suppliers 
and distributors. Several other retail and foodservice participants also reached out to their supply chain 
partners (and further back within the supply chain) to secure participants. 

IFT was able to assemble a complex but related network of foreign and domestic tomato growers, 
packers, re-packers, distributors and several end users despite the varied seasonality of tomato 
production and the timeframe within which the pilot was conducted. 

A diagram illustrating how the participants were divided between scenarios and the relationships 
between the participating firms is presented in Figure 7. Each box represents an actual firm or entity and 
existing relationship to trading partners. The diagram does not include all supply chain partners (i.e., 
each customer or each supplier) but only includes those firms agreeing to participate in the study. In 
several scenarios IFT requested traceforward information but the inclusion of this information in the 
figures (sometimes hundreds of customers linked to one participant) was deemed unnecessary. 
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Figure 7. Flow Diagrams of Supply Chains (Scenarios) of Produce Pilot Participants 

 
 (FS = Foodservice) 
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Scenarios  

Seventeen individuals, including two state traceback investigators and industry experts, spent two hours 
discussing the details of the scenarios to be used for the tomato pilots. Prior to the call, each participant 
received the supply chain flow diagram as well as an outline of potential scenarios and/or situations that 
could be tested. After much discussion, because of the number of parallel supply chain paths, the group 
felt that a comparison of product tracing methods and systems could best be achieved by applying 
ǎƛƳƛƭŀǊ άǎƛƳǇƭŜέ ǎŎŜƴŀǊƛƻǎ ǘƻ ŜŀŎƘ ƻŦ ǘƘŜ supply chain paths. 

A rough draft of the scenarios was provided to the OP members and FDA, and based on their input, the 
scenarios were further refined and finalized. After the scenarios were finalized, they were mapped to 
the required άƪŜȅ ǉǳŜǎǘƛƻƴǎέ ό!ǇǇŜƴŘƛȄ L) to ensure that as developed, the scenarios, in combination 
with those tested in the prior tomato pilot, would sufficiently cover all the aspects identified for the 
current tomato pilot. 

RESULTS 

The results of each scenario, including the firmΩǎ ǊŜǎǇƻƴǎŜ ŀƴŘ LC¢Ωǎ ŀƴŀƭȅǎƛǎΣ ǿŜǊŜ ŜǾŀƭǳŀǘŜŘ ōŀǎŜŘ ƻƴ 
the factors described in Chapter 2, and should be viewed in light of the assumptions and limitations 
discussed in Chapter 8, particularly that as an opt-in study, participants may be skewed toward those 
that have better-than-average tracing practices. 

Scenario A  

In Scenario A (Figure 8, Table 9), restaurants in non-contiguous states were associated with a foodborne 
illness. This foodservice chain, known to have great visibility throughout their supply chain, provided 
traceback information about their grower and fields in just over 24 hours. Although the chain provided 
pertinent documentation, such as invoices, purchase orders etc., IFT still contacted each point in the 
supply chain directly to ensure that similar information was provided. A twist in this scenario occurred 
with one restaurant location that was initially reported to have received only one case of tomatoes in 
the three-week timeframe, but was ultimately discovered (by the foodservice chain working with the 
distributor) to have had three cases delivered on three different dates. The initial confusion was due to 
the fact that the distributor was operating under two different names unbeknownst to the foodservice 
chain. IFT noticed that the way tomatoes were described changed many times within a relatively simple 
supply chain path, and the foodservice chain provided clarification. The distributorΩs information 
pointed back to a single provider of tomatoes (Grower A), but the documentation showed that in some 
instances tomatoes from the grower in Scenario B were provided to Grower A. These tomatoes were 
traced to nine different lots, of which one was common to all three distributors. The same tomatoes 
were referred to as ά5x5,έ ά5x6έ and άTomatoes 25#.έ Those in the tomato industry submitted that the 
name should not matter if the lot number is carried through, but IFT found that many invoices and 
purchase orders had several different tomato items on them, and lot numbers were not associated with 
each tomato line.  
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Figure 8. Pilot Scenario A 

 
 
 

Table 9. Pilot Scenario A, Node Breakdown 

Node Response 
Time 

IFT Analysis 
Time 

Breadth,  
Precision*  

Access* Depth*  System 
Ranking* 

Grower 1 
Grower 1 Shed 
Grower 1 
Distribution 

3:47 
 

0:50 
 

Medium Medium Average  N/A 

Distributor 1 Did not get 
product 

N/A N/A N/A N/A N/A 

Distributor 2 2:08 0:35 Medium High Average N/A 

Distributor 3 1:56 0:25 Medium Medium Average 3.00 

Distributor 4 7:12 1:10 Medium Low Average N/A 

FS 1, 2, 3 and 4 
(same chain) 

21:15 
 

2:30 
 

Medium High Above N/A 

*The ways in which these factors were evaluated are described in Chapter 2. System Ranking could only be performed for 

participants providing information about cost (see Chapter 7)  
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Scenario B  

Scenario B (Figure 9, Table 10) was very similar to Scenario A in that the same foodservice chain was 
contacted. However, the restaurants and distributors involved received tomatoes from a different 
grower than in Scenario A. One distributor was involved in both Scenario B and C, and therefore 
received requests from two major customers that were serviced by different distribution center 
locations and both requests were managed through the same headquarters. As in Scenario A, the 
grower in SŎŜƴŀǊƛƻ . όάǎǳōǎǘƛǘǳǘŜέ ƎǊƻǿŜǊ ŦǊƻƳ Scenario A), provided tomatoes sourced from Grower A 
as well as their own tomatoes. The point of convergence identified in Scenario A (the lot common to all 
distributors and restaurants in that scenario) also appeared in Scenario B, which enabled a more 
complex scenario to be tested using the collaboration platforms (Chapter 5).  

 

 

Figure 9. Pilot Scenario B 

 
 
 

Table 10. Pilot Scenario B, Node Breakdown 

Node Response 
Time 

IFT Analysis 
Time 

Breadth,  
Precision*  

Access* Depth*  System 
Ranking* 

Grower 2 1:31  1:30 High High Above 3.00 

Distributor 5 0:49 0:10 Medium High Average 2.00 

Distributor 6 0:55 0:45 Medium High Average N/A 

Distributor 7 21:27 0:45 Medium Medium Average N/A 

FS 5 & FS 6 
(same chain) 

9:27 
 

2:00 Medium High Above N/A 

*The ways in which these factors were evaluated are described in Chapter 2. System Ranking could only be performed for 
participants providing information about cost (see Chapter 7)  
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Scenario C  

Scenario C (Figure 10, Table 11) involved a different foodservice chain and information was needed for 
three different restaurant locations receiving tomatoes from a common distributor. These restaurants 
were asked to provide information about tomatoes received during a two-week window. In contrast to 
Scenarios A and B, this scenario included a re-packer who needed to provide information related to 26 
POs. Additionally, this re-packer received tomatoes from two different growers that also participated in 
the study. One grower was asked about tomatoes from 12 POs and the other for 16 POs. This scenario 
was unique because the re-packer was asked for information about more POs than in any other 
scenario. In addition, it was fortunate to have more than one grower in the supply chain participate. 

 

 

Figure 10. Pilot Scenario C 

 
 
 

Table 11. Pilot Scenario C, Node Breakdown 

Node Response 
Time 

IFT Analysis 
Time 

Breadth,  
Precision*  

Access* Depth*  System 
Ranking* 

Grower 3 1:01 1:30 High High Average 3.00 

Grower 4 28:21 0:30 High High Average N/A 

Distributor 9 5:15 0:30 Medium High Average 3.00 

Distributor 8 / 
Worcester 

24:18 2:00 Medium High Average N/A 

FS 7 27:22 0:30 Low High Above N/A 
*The ways in which these factors were evaluated are described in Chapter 2. System Ranking could only be performed for 
participants providing information about cost (see Chapter 7) 
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Scenario D  

Scenario D (Figure 11, Table 12) focused on tomatoes delivered to a sandwich shop located inside a 
retail store. The scenario was set so that illnesses were associated with two stores in two states 
occurring during a 10 day period. The retailer was asked for information about tomatoes offered for sale 
over a three-week period, which was traced to a single distributor through 28 POs. The distributor 
sourced from a re-ǇŀŎƪŜǊΣ ŀƴŘ ǘƘŜ ǘƻƳŀǘƻŜǎ ƻŦ ƛƴǘŜǊŜǎǘ ǿŜǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǎƛȄ άƭƻǘ ƴǳƳōŜǊǎέ ŀǎ 
assigned by the distributor to incoming tomatoes based on the purchase order number. The re-packer 
was able to provide bills of lading showing that the tomatoes were sourced from two growers, one who 
was not participating in the pilots and another who was a grower in Scenario C. The participating grower 
included lot numbers on the bills of lading, and information was requested for six lots.  

 
 

Figure 11. Pilot Scenario D 

 
 
 

Table 12. Pilot Scenario D, Node Breakdown 

Node Response 
Time 

IFT Analysis 
Time 

Breadth,  
Precision*  

Access* Depth*  System 
Ranking* 

Grower 4 21:32 0:30 High High Average N/A 

Re-Packer 3 4:52 1:05 Medium High Average 3.00 

Distributor 10 29:10 0:50 Medium Low Average N/A 

Retail 10 23:55 0:10 Low High Average 1.67 
*The ways in which these factors were evaluated are described in Chapter 2. System Ranking could only be performed for 
participants providing information about cost (see Chapter 7)  
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Scenario E  

Scenario E (Figure 12, Table 13) involved a different retailer, and information was sought for only one 
retail location. IFT worked with the supply chains before launching the scenarios, to ensure an 
understanding of the relationships and product movement. However, upon the request for information, 
records showed that the tomato provider had changed. This resulted in IFT following these tomatoes 
through a completely unknown path that included a re-packer who sourced from two different 
providers. Due to the lack of pre-existing relationships, IFT was unable to acquire all information from 
these two providers (not shown in the diagram below due to their non-participation in the pilots, but 
who supplied to the re-packer) to allow trace back to the field. One firm indicated that they were owned 
by a grower and were the exclusive provider of the ƎǊƻǿŜǊΩǎ tomatoes.  

 

 

Figure 12. Pilot Scenario E 

 
 
 

Table 13. Pilot Scenario E, Node Breakdown 

Node Response 
Time 

IFT Analysis 
Time 

Breadth,  
Precision*  

Access* Depth*  System 
Ranking* 

Grower 11 Contacted; did 
not participate 

N/A N/A N/A N/A N/A 

Re-Packer 8 25:29 0:10 Medium Medium Average N/A 

Distributor 13 0:50 0:40 Medium High Average 3.00 

Retail DC 3 
Retail 11 

7:35 
 

1:00 Low Medium Average N/A 

*The ways in which these factors were evaluated are described in Chapter 2. System Ranking could only be performed for 
participants providing information about cost (see Chapter 7) 
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Scenario F  

Upon launching Scenario F (Figure 13, Table 14), a foodservice chain responded that they no longer 
wished to participate. Because the rest of the supply chain was lined up, IFT worked with a distributor to 
identify another foodservice chain customer to participate. However, when a commitment could not be 
obtained quickly, IFT and the foodservice distributor agreed to proceed using a slightly modified 
scenario that began with the foodservice distributor as the initial point of contact, with information 
sought for three foodservice locations over a one-week period. The impact of this change was that it 
allowed IFT to contrast the impact of contacting a foodservice chain (as in the other scenarios) versus 
the distributor. Other scenarios asked for more complete information from the foodservice chains; here 
the assumption was that the only known information was the distributor (no invoices, receipt dates, 
etc., were provided to the foodservice distributor). 

 

 

Figure 13. Pilot Scenario F 

 
 
 

Table 14. Pilot Scenario F, Node Breakdown 

Node Response 
Time 

IFT Analysis 
Time 

Breadth,  
Precision*  

Access* Depth*  System 
Ranking* 

Grower 6 Fields 
Grower 6 Shed 
Re-Packer 4 

4:00 0:15 High High Average N/A 

Distributor 12 24:57 0:20  Medium High Average 2.33 
*The ways in which these factors were evaluated are described in Chapter 2. System Ranking could only be performed for 
participants providing information about cost (see Chapter 7) 
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Scenario G  

Scenario G (Figure 14, Table 15) involved another retail chain who was asked to provide information on 
tomatoes in three stores (two states) in a scenario nearly identical to Scenario D. Records requested 
from Retail 14 resulted in bills of lading from Retail DC 5 to Re-packer 5. Re-packer 5 provided a very 
useful summary document that included all of their suppliers as well as how many cases were shipped 
to other customers from the same lot. Analysis time for both nodes was very short, despite the very long 
response time from the retail chain.  

 

 

Figure 14. Pilot Scenario G 

 
 
 

Table 15. Pilot Scenario G, Node Breakdown 

Node Response Time IFT Analysis 
Time 

Breadth, 
Precision*  

Access* Depth*  System 
Ranking* 

Re-Packer 5 21:42 0:20 High Medium Average N/A 

Retail DC 5  
Retail 14 

200:25  0:30 Low Low Average 2.33 

*The ways in which these factors were evaluated is described in Chapter 2. System Ranking could only be performed for 
participants providing information about cost (see Chapter 7) 
 
 

Scenario H  

The retailer in scenario H (Figure 15, Table 16, Table 17) was known to use three different tomato 
processors who sliced tomatoes and shipped them to various retail locations (all had agreed to 
participate; one agreed to work with the re-packer who provided the tomatoes). Several versions of this 
scenario were launched to engage all participants in this supply chain network. The first scenario 
launched for this retailer (Scenario H) resulted in tracing 16 POs through one processor, 24 POs through 
another, and 17 through a third processor. A re-packer who supplied one of the processors was 
identified and agreed to participate. However, the processor sourced tomatoes from more than one re-
packer, and the specific tomatoes that were the subject of the initial scenario happened to not link back 




