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Abstract

 The issue of supplying safe food on a global scale is a complicated task.  With 
the advances in expectations from consumers to have a variety of food products from 
around the world available in their immediate area, the focus on how to meet this demand 
and do so safely challenges not only the delivery systems used for food transport, but the 
knowledge base of food safety experts and governmental agencies around the globe.  The 
purpose of this article is to investigate research on the global initiatives to provide safe 
food through the chain of delivery, beginning with growers, distributors, transporters, 
retailers and non-profit organizations.  Additionally, presenting the food safety inspection 
process and issues with the systems used in a variety of countries, are included. 
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Introduction

 Food safety is on the forefront of global tourism concerns. Reports from the World Health Organization (WHO) state 
that food safety is a concern for countries considered to be third world with few advances in food protection as well as those with 
sophisticated food management systems[1]. The lack of internationally accepted guidelines and a consistently proven food handling 
monitoring system requiring suppliers, transporters, distributors, growers, and handlers to food to follow are just a few of the issues 
challenging the quest to deliver safe food to consumers[2,3].  
 For high tourism cities throughout North America, Europe, Asia, and African continents, food safety organizations report 
concerns of food safety. This global concern merits the development of a strategy that would apply internationally to the hospitality 
industry and by implemented by food handlers worldwide. This strategy, once in place and tested for usability, would yield a mar-
keting program to the public communicating that 1) safe handling of food was of top priority to tourism entities, 2) food products are 
monitored and safe for consumption, and 3) liability would lie with every entity that handled the product and stiff penalties would 
result should a foodborne illness occur[4].  The precautions to travelers by such entities as the National Sanitation Foundation (NSF), 
Food and Drug Administration (FDA), Centers for Disease Control (CDC), European Union(EU), and British Retail Consortium 
(BRC) for Food, are in support of such a strategy and are synchronously committed to providing the world with safe products.  Ac-
cording to leaders of said organizations, all must band together to protect the public[5-8]. 
 The Global Standard for Food Safety (GSFS) is one such program aimed at determining the threats, identifying the barriers, 
and offering solutions to providing safe food in the retail and private sector[5,9]. Additional programs with the same goals include 
the Food Safety Law under the China Food and Drug Administration (CFDA) in China[10], the Food Safety Modernization Act in 
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the United States[11], and Abu Dhabi Food Control Authority[4,7,8]. Each organization in their annual reports state that the chain of 
food supply and delivery to consumers is fraught with breakdowns in monitoring, inconsistent methods for inspecting food and lack 
attention to detail[2]. It would appear that the global strategy is supported in idea, but in reality, a difficult task to accomplish.

Challenges to overcome in implementing a global safe food handling program
 Challenging scientists are methods of keeping a myriad of food requiring different handling methods and deterioration 
dates safe through the chain of delivery. Challenging processors are methods of production that treat each food independently ac-
cording to its unique requirements, challenging retailers are methods of how to receive, store, and deliver foods from all over the 
world in timely and safe manner, and finally, challenging the consumers are decision-making skills that pose the need for food safety 
education, handling food safety in the home, reducing their risk of selecting unsafe from a variety of resources, and knowing what to 
do when they encounter foods that may pose a threat. Finances and budgetary constraints pose latch key hurdles to all entities on a 
global scale, to funding the necessary research and systems integration required to keep food flowing through the chain of distribu-
tion. Finding ways to eliminate stop-gaps due to poor boarder inspection control, lack of standard operating procedures, and at the 
most basic procedural level, inconsistent inspection forms are critical to successful global food safety[12,13].

Literature Review
 Keeping food safe is becoming more difficult to control. Due to the increased complications of food handling and monitor-
ing as products are trading at an alarming rate between and within borders, changes to regulations are occurring in countries where 
food is critical in keeping the population healthy as well as a tourism trade product to which a significant contribution to their gross 
national product can be attributed. Food currency, or food that is used as a main import and export, requires scientists as well as 
knowledgeable regulatory agents to put safe food as a priority.  
 Trading live, organic products is different than trading such items as metals, cars, technology, or services; the product has 
a ‘zero count shelf-life’[14], a term well known to food handlers, meaning that every hour the product is on a countdown to spoilage.  
The corporate responsibility is immense in that they must interact with stakeholders, expressing and proving concern for social 
and environmental concerns. Corporations involved in the food supply chain of events experience in delivering food the consumer 
mostly consists of internal commitment of voluntary actions as opposed to government intervention, as corporations have found 
governmental sanctions to be expensive, negative media to be damaging, and failure to institute protective policies to be discour-
aging to employee motivation and job satisfaction[15,16]. According to Powell et al (2011)[17], instituting a food safety culture within 
an organization can result in significant improvements in food handling, improve employee morale, and provide an extra layer of 
security to consumers if celebrated. Marketing efforts to include food safety culture commitment, internal training and awards based 
on performance, and engagement in professional food safety organizations are keys to improving overall food safety internally and 
externally to all organizations that handle food as a commodity or products processed and delivered directly to the consumer.

Handling a perishable commodity:  protection is paramount
 Food products have to have temperature controls, handling limitations, protections from atmospherics conditions such as 
light and air, and be packed such as to product the integrity of the product against infiltration in any manner. Some products are so 
susceptible to deterioration that immediate shipping and delivery within 24 hours or less is required. The immense chain of events 
that must be in concert at exactly the right time with little to no error is paramount to product the quality of not only appearance, 
but usability and nutritional value; therefore, timing of food movement is critical to overall food quality[18]. Food transportation, 
therefore, is an area of concern for distributors who have expressed the need for technology be available to improve cold storage, 
strategies to manage waste during transport, international agreements for landfill access for food refused or considered unwanted, 
and improvements to food storage for products that must be removed from transportation vehicles/equipment from one location and 
received by another for further transport[19].
 In several countries, the protection of food is important enough to make mishandling or adulteration of food that is targeted 
for consumers is a criminal offense. In China, the 2014 Work Report released by the Supreme People’s Court, reported over 2,000 
criminal offenses, resulting in convictions of 2,647 individuals involved in serving unsafe food[10]. The goal of such steep measures 
is meant to discourage those responsible for delivering food to the public from being negligent in handling consumable products 
and taking the actions of food safety seriously[20]. Similarly, in the United States, an unprecedented overhaul of the US Food and 
Drug Administration’s Preventive Controls for Human Food occurred in 2011 when President Barak Obama signed a final ruling, 
the Food Safety Modernization Act (FSMA) to improve the handling of food for human consumption. This new rule will be fully 
enforced by September 2016 requires risk-based inspections for not only restaurants, but for farmers and other businesses in the food 
supply chain. This new ruling demands that food establishments be categorized into one of four risk-based inspection frequencies, 
which more stringent expectations and equally strict fines, closures, or imprisonment for non-compliance.  
 According to Godfray et al (2010)[19], food security will be the future of all entities associated with food handling. Popula-
tion growth in the billions will demand increased food transportation systems, increased deliveries, and an increased focus on how to 
feed people in areas that are difficult to access. Food producers in areas where water, land and energy will need systems developed to 
meet their unique needs and as the population of the more affluent in terms of wealth increase, the demands for more processed food 
as well as food eaten in restaurants require systems that are not reactionary, but preventive in design. A study conducted by Renzo 
et at (2010)[21] of 139 food enterprises in China, suggests that food distribution companies are mainly focused on reactive measures 
than in futurity; giving more importance short-term solutions to food safety than long-term; however, may legislation such as the 
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FSMA in the US and others presented in this paper serve as examples of the failure of reactive approaches to food safety and the 
overhaul of governmental policy to be more proactive in efforts to protect the public.

Global leaders weigh-in on the importance of food monitoring
 As in China, the USA is taking food safety to new level by not only issuing violations with serious fines, but considering 
violations of food handling a crime. In the years 2008-2009, the Parnell Brothers of the Peanut Corporation of America (PCA) 
operated a plant in Bainbridge, Georgia, where peanut products containing Salmonella were produced and sold to the public.  Both 
Parnell executives were sentenced to over 20 years of imprisonment that caused the deaths of nine people and sickened thousands[22].  
Other examples include Great Britain, United Arab Emirates, Turkey, and Thailand. These countries are in unison that food safety 
is an important part of protecting human rights, acts against which are forms of food terrorism that must be punished as a crimi-
nal offense. In an article by Wongleedee (2013)[23], results of a study that investigated the concerns from EU tourists in Thailand 
suggested that cultural differences in food handling when visiting countries could cause foodborne illnesses for those who are not 
accustomed to certain food handling and preparation techniques. The study revealed that tourist were concerned about outlets such 
as street vendors; small, independent restaurants; and unfamiliar, indigenous food products prepared by locals.  
 According to a number of other researchers[4,24,25], a fear of food that is foreign, produced and handled by suppliers or 
vendors that may not be monitored. Additionally, new technologies such as the use of genetically modified organisms (GMO’s) and 
chemicals used for fertilizers or stabilizers are of increasing concern.  Baker (2003)[25] reported that consumer information regarding 
the treatment and monitoring of safety measures for food is a basic human right and that risk of any degree, is unacceptable. While 
the decision to consume certain food is the decision of the consumer, all who receive food for consumption has the right to be pro-
tected with truthful information presented by marketers, suppliers, and food establishments who are bound by law to provide safe 
food.

An International Food Protection Plan
 According to Yousuf et al (2015)[4], the solution to the global awareness of food safety is to develop an international plan 
of action that would govern how food is produced, transported, and ultimately served to the public.  Qiang (2014)[20] states that food 
safety management on a global scale is part of ‘promoting the sustainable healthy development of the economy’ (2014 Work Report, 
p.9) and conclude that failure to institute actions that protect the unsuspecting consumer is a corrupt economic crime. Qiang (2014) 
[20] further suggests that crimes of food safety are similar to negligent medical conduct that endangers the innocent; therefore, laws 
need to be in place that clearly outline the responsibilities of entities involved in food growing, trade, and disbursement holding them 
accountable for contaminated goods.  
 Yousef et al (2015)[4] presents a Code of Practice, supported by the Abu Dhabi Food Control Authority (ADFCA, 2016)[8], 
which requires Hazard Analysis and Critical Control Point (HACCP)-based food safety management systems (FSMSs) to be a pri-
ority in serving as an example to the world as to how a global FSMS can be implemented. The Code presents frameworks extracted 
from the best practices of many food regulatory entities from countries. The British Retail Consortium (BRC)[26] and the Food Safety 
Authority of Ireland (FSAI)[5] have impressive guidelines and further examples include the Food Code from the United States FDA, 
guidance from Australia’s code for hospitals, and the New Zealand Food Safety Authority[27].  

Barriers to implementing food safety management plans
 Despite the recommendations of global leaders and those proposing a plan of action for monitoring risk-based food prod-
ucts and the general handling of perishable food as a commodity, implementation of the best of plans lies culprit. The best of re-
searched, tested, tried and true plans continue to plague food safety management programs in all countries. The myriad of people 
involved in the process, knowledge bases, ability to conduct thorough inspections, time to address issues, and challenges presented 
by those who ultimately handle the food with their different language and educational levels are just a few of the barriers to imple-
menting the best of food safety programs[12].  

What is missing:  ownership of a food safety culture and micro-organism detecting tools
 Roberts et al (2008)[28] discovered that the knowledge and behaviors of food handlers on three key monitoring activities; 
cross contamination, personal hygiene, and time/temperature abuse was a significant factor to poor food handling despite training 
and certifications earned by food handlers. According to their research, individual behaviors are not only difficult to control, but are 
inconsistent and unpredictable. In another study by Murphy et al.[13], their research on the effectiveness of mandatory food safety 
training and certification programs had no significant effect on the occurrence of non-critical violations; however, training had a 
significant positive effect on the number of critical violations for large chain restaurants when compared to non-chain restaurants, 
suggesting that internal quality control and performance of employees that was expected by management increased a higher partic-
ipation in handling food safety than did certifications or training without follow-up behavioral change expectations.  
 Harris et al.[29] discovered that ethnic restaurants licensed in the state of Florida in the USA where a manager on duty is 
expected to be certified at the national level in food safety, were cited significantly more with having critical food safety violations 
as compared to chain restaurants, and suggested that language barriers, cultural food preparation techniques, and lack of proper 
equipment were a few reasons for failing to meet state mandated food safety expectations. The gaps between operator, inspector, 
and educator of food safety have yet to be addressed.  Missing are tools that can be put into the hand of the food handler from farm 
to table that can detect harmful foodborne microorganisms before being served to the public[30].
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Conclusion, Discussion, and Limitations

 The challenge of providing safe food as the world has become ever more mobile continues to perplex.  The complicated 
systems, or lack thereof, for handling food from farm to table are further exacerbated by the lack of consistency in food safety 
monitoring systems that are continually undergoing change.  The traveling public as well as the indigenous populations depending 
and trusting in entities to provide consumable food products has no guarantee of being free of harmful food borne illness micro-or-
ganisms.  Whether systemic or caused by human handling, some alterations simply cannot be managed by systems or the best of 
training programs; however, what is evident is the seriousness of the governmental entities responsible for protecting human rights.  
For some countries, failure of food providers and servers of products are held responsible for serving safe food to the public to both 
indigenous and non-indigenous populations.  Part of the stability of a country’s economy depends on the basic goal of feeding people 
products that do not cause harm; finding the weak link in the safe handling of all products, especially those that are risk-based, is 
one area that global leaders agree is a step in the right direction. 
 This qualitative report is limited to the entities cited and their reports.  The author presents research in a collected format 
indicating the concern for global food safety.  While it has not been determined that a program that could be implemented on a global 
basis has reached agreement, it is evident that food safety is a global concern and leaders of organizations tasked with monitoring 
food safety are discussing, if only internally, similar issues that other countries face with regard to keeping food safe for consumers.  
Is an international monitoring program based on agreed-to standards possible?  Can it be effective?  How will such a plan be imple-
mented and what are the consequences for failure to comply?  All of these questions have yet to be answered, yet what appears to 
be a collective agreement is that a system is in order.  Suggested is continued study, open discussion at conferences and world food 
safety events that discuss the challenges facing food trade, safe food handling, and high quality food service to consumers.  Tech-
nology is an important aspect for communication and sharing of data; therefore, it is possible that technology can assist in forming 
an international food safety management system as part of the fiduciary responsibility of all governments. 
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