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Summary
We are in a globalization era that includes increased demands for food and food safety (FS).  Food chains are comprised of complex networks of people and companies, as well as the movement of raw ingredients and food components.  In the United States, PulseNet already creates a genetic fingerprint of organisms suspected to cause foodborne illness; however, the source of most outbreaks is never identified.  It is unclear how much of this FS challenge can be rectified by a surveillance system that is deeper (i.e., has a more thorough collection of data), more general (i.e., collects data across a wider range of production systems), and adds data from different sources (e.g., from animal, animal feeds, and food sampling).  While more research is needed, a focus on infrastructure improvements will result in the largest marginal benefit to FS, with higher cost effectiveness than a global surveillance system.  The Actionable Next Steps emerging from ISGP conferences focus primarily on improving global surveillance.  This focus needs to be balanced against, and possibly superseded by, considerations related to infrastructure improvements and FS prevention.  Most importantly, Actionable Next Steps to prevent and mitigate foodborne illness should include a focus on the preventive components of the U.S. Food and Drug Administration’s (FDA) Food Safety Modernization Act (FSMA), the most extensive reform of the U.S. food safety laws in 70 years.
Current realities
Since we are in a globalization era, high-speed transportation and communications have provided incredible opportunities for trade, resulting in an expanding and more efficient global economy that can positively affect many societies.  But enhanced economies come with costs, including increased potential for disease transmission of exotic/invasive species; greater use of fossil fuels, contributing to environmental change and potential degradation; and populations desiring higher quality and quantities of food and water.  As the world becomes increasingly globalized, a large portion of the global population is also at increased risk of foodborne illness — namely, the very young, the very old, and the immunocompromised.  Consumer practices, such as meals eaten away from home and the purchase of more table-ready or quick-preparation food products, place an increasing responsibility for FS outside the direct control of the consumer.  Thus, consumer desire for external FS oversight and control is greater than in the past.  In addition, political instabilities and long-standing animosities may be linked to bioterrorism and potentially, may lead to intentional food adulteration.  Risks for bioterrorism are difficult to assess.  Once a particular food is categorized as low risk, it may be monitored less or differently, and thus, the vulnerability to hazards from this food increases. 
Food chains are comprised of complex networks of people, companies, and the movement of raw ingredients and food components.  Specializations (e.g., refinements and simplifications of tasks) at many levels in food production allow for increasing the size of production systems and facilities, which also increases the potential for wider scale and scope of FS problems.  Yet, specializations also stimulate improvements in FS by decreasing accidental contaminations or errors leading to outbreaks.  Agricultural production is occurring on larger farms and food processing is occurring in larger plants, farther from the points of consumption.  
The continuous occurrences of catastrophic events (e.g., food-related outbreaks or environmental disasters) frequently cause agencies to respond primarily to areas that are considered urgent in the short-term, rather than to address those issues that are considered important in the long-term.  Such a trend undermines the effectiveness of how agencies can prevent and/or mitigate foodborne illness.  Personnel time tends to be used more to manage crises (e.g.,  the 2011 radiation contamination event in Japan or Deepwater Horizon), than for making decisions involving the underlying scientific and economic factors associated with the catastrophes.  Catastrophes also influence funding levels and the stability of programs.  The FSMA aims to ensure that the U.S. food supply is safe by shifting the focus from response to the prevention of contamination and by requiring prevention accountability.
The FSMA requires imported food, which comprises a substantial percentage of foods consumed in the U.S., to be as safe as domestically produced food.  The shift toward prevention comes with a cost, however.  Economic efficiency suggests such costs be borne by the beneficiaries.  Funding for the FSMA would be borne primarily by the food industry and therefore, indirectly, by consumers.  
There is, of course, value in the surveillance of foods and the early detection of foodborne illness.  PulseNet, a national network of public health and food regulatory agency laboratories coordinated by the U.S. Centers for Disease Control and Prevention (CDC), already captures human, environmental, and investigation samples.  Standardized molecular subtyping using pulsed-field gel electrophoresis (PFGE) is used on these samples to create a genetic fingerprint of organisms suspected to have caused foodborne illness; however, it remains difficult for the U.S. to solve outbreaks currently identified by PulseNet since the source of most outbreaks is never identified.  
Social and/or economic opportunities and challenges

In the U.S., the legal authority needed to implement the Actionable Next Steps emerging from ISGP conferences exists through the FSMA.  The FDA is currently studying ways to quickly trace foods back to a common contamination that leads to foodborne illness based on a system that is practical, feasible, and rapid.  The FSMA also gives the FDA broad authority to provide foreign countries assistance for improving the FS of products exported to the U.S., including risk-based inspections.  However, most foodborne illness outbreaks currently remain unsolved.  The ISGP Actionable Next Steps suggest this challenge would be rectified by the development of a surveillance system that is deeper, more general, and adds more data from different sources.  In addition, they recommend the expansion of a PulseNet-style identification approach, both within the U.S. and globally.  It is unclear, however, how much these recommendations would help in identifying foodborne illness outbreaks.  

The benefits and costs of implementing FS surveillance, compared with a combination of enhanced FS infrastructure and practices, as well as the relative value of focusing on environmental issues (e.g., enhancing basic water quality), especially in less wealthy nations, are generally unknown.  While several case studies have identified the needs related to certain foodborne illnesses in specific less-wealthy countries, it is difficult to extrapolate these results to other countries.  Each country has a unique history, set of circumstances, and problems, all of which influence the factors that might improve their FS.  Although further studies are needed, a focus on infrastructure improvements will result in the largest marginal benefit to FS, with lower costs than those anticipated in establishing an improved global surveillance system.  Specifically, current good management practices (GMP) exist that are Hazard Analysis and Critical Control Points (HACCP) linked and identified at each step of the food chain.  Indeed, the FSMA suggests that GMPs will be the foundation of preventive practices.  The FSMA will combine the basic elements learned from GMPs with a certification process ensuring their use.  
Policy issues

The Actionable Next Steps distributed by the ISGP focus solely on global surveillance.  This focus needs to be balanced against, and possibly superseded by, considerations related to infrastructure improvements and FS prevention, including a focus on the preventive components of the FSMA.
· Agencies like the FDA should place more emphasis on the preventive components of FSMA, namely “Title I — Improving Capacity to Prevent Food Safety Problems,” which aims to improve the capacity to prevent food safety problems through governance on aspects of FS including the registration of food facilities, standards for produce safety, and sanitary transportation of food.  Next in importance, agencies should emphasize “Title III — Improving the Safety of Imported Food" of the FSMA, which focuses on decreasing foodborne illness risks from imported foods by helping to build FS capacity of governments, combined with supplier verification and inspections.  
· Efforts in food-exporting countries should focus on infrastructural changes that broadly enhance the safety of food and water.  Environmental interventions aimed at foodborne illness prevention will result in larger, more cost-effective improvements in FS than will implementation of a global surveillance system that focuses on responding to FS problems one by one as they arise.  Developing a global surveillance system that can and will be used to divert or shut off exports (to the U.S. or elsewhere) is inefficient and excessively forceful.  
· Research is needed to: (i) identify the benefits and costs of FS improvements for different countries, and (ii) examine the relative importance of FS surveillance, compared with enhancing infrastructure and improving FS practice and quality, for countries exporting foods.  
· To improve surveillance, PulseNet needs to also sample animals, animal feeds, and foods. 
· Exciting consumer educational programming should be developed that includes information on the farm-to-fork spectrum and improved FS practices.  These educational programs should be developed and funded through public-private partnerships.  

The potential social and economic issues associated with implementing these Actionable Next Steps are the same as for the recommendations proposed above, which include: 

· Social impact.  Improved FS practices may lead to targeted blame for deaths or illnesses, which may have social and psychological implications (e.g., guilt) for food production firms.
· Economic impact.  Improving FS preventive practices and surveillance may result in an increased cost of foods, food production, and food processing; the economic gain of these improvements (e.g., a decrease in health care costs and mortality) is unknown. 
· Potential for loss of small-scale producers/processors.  Although the FSMA supports small businesses (e.g., through exemptions), small businesses identified as the source of a foodborne illness outbreak will be challenged to survive the associated effects (e.g., litigation).  Costs of implementing GMP and surveillance efforts will also lead to decreased net incomes of small-scale food producers (especially in less-wealthy nations).
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