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Effective bulk food management and supply of safe food to the consumer, especially when visibility of an organization is restricted only in the premises of factory, is uncertain. Food in the hands of a consumer is not just 'processed'. It is cultivated, grown, harvested, supplied to plant, stored, processed, stored again, distributed, retailed and then gets into the hands of consumer. Risks and hazards related to food safety issues are therefore not just linked with processing but it implies to the whole supply chain of a food product. Food safety 'risk' in the supply chain depends upon access of food towards those elements that can raise question over health and safety of the consumer. On the other hand supply chain having 'no risk' does not practically exist. Therefore in order to ensure a safe and sound supply chain, one should approach for the target of 'minimum risk' rather than 'eliminating risk'.
Before assessing risks and hazards allied with supply chain, let's have a look over safety aspects of food supply chains in the world. United States is perceived to have the world's safest supply chains, even they cannot deny with the presence of pesticide residues but under tolerance limit set by U.S. environmental protection agency. Exports from China were considered safe in the world with an acceptance rate of 99.1% in U.S., 99.8% in EU and 99.42% in Japan (2007)1. But melamine scandal (2008) shows the vulnerability of safety measures associated with supply chain of giant food producers like China. Now the question arises that how safe are the supply chains in Pakistan? Legislations regarding the safety issues of food like 'Pakistan pure food ordinance, 1960' and others are mainly concerned with processing and manufacturing of the food product and do not take the safety of the raw material into account. More over these legislations are not fully enforced. This negligent attitude from concerned authorities is a growing threat for the safety of consumer and towards the image of Pakistan food items in the world.
According to the presentation given by an official of Ministry of food agriculture and live stock (minfal) to the federal committee on agriculture (FCA) "the concerns among the trading partners about the level of aflatoxin maximum residues level and drug residues in different agriculture and food items are growing with each passing day". It was also stated that "EU rejected 77 consignments of primary agriculture items within a short span of five years. The only reason for the confiscation was non-compliance by Pakistan's exporters of food safety regulations". (April 27 2008)2. The export bans were not just imposed by European Union but also by Mexico, Russia, Japan, Jordan and Iran. Due to these bans on the export of food items from Pakistan, the exports are restricted only in the subcontinent in countries like Afghanistan, Bangladesh and Srilanka. All of these incidents are raising question over the future of Pakistan food industry.
ISO 22000 certification and the implementation of HACCP principles by an organization is, without a doubt, the most efficient tool to trace the hazards and risks related with safety of supply chain. But sadly most of the food processors that claim HACCP implementation are unable to asses food safety risks present in cultivation, growth and harvest of their raw material. According to U.S. FDA ranking of food safety issues, there are six major food safety problems associated with food: contamination by microbial pathogens, nutritional imbalance, environmental contaminants, naturally occurring toxicants, pesticides residues and food additives. And if we analyze these issues out of six, four of these initiates from farm. Therefore, ignoring farm practices is like ignoring four food safety issues. The contamination of microbiological pathogens and their toxins is the most serious risk, mainly because it is a cause of food borne illness among
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most of the consumers. Microbial toxin, especially aflatoxin residue is a serious issue not only for the health of consumer but also for the trade and export of food items from Pakistan. As far as physical risks to food is concerned, the presence of environmental contaminants like stones, glass pieces, sharp metal pieces, and presence of heavy metals like Lead and Arsenic is a serious threat for the safety of consumer. Chemical risks mainly include toxicants that are present naturally in raw material and pesticides residues. Raw material polluted with pesticides is a 'risk' usually ignored by many of the food processors. Lethal pesticides that are banned in rest of the world are not only manufactured in Pakistan but also the usage is not restricted. Trimming, washing and cooking can reduce pesticide residues level. However in some cases more toxic byproducts or metabolites can be formed during processing like ethylenethiourea (ETU), a putative carcinogen, formed by fungicide namely ethylenebisdithiocarbamate (EBDCs). Unit process can also result in residues being redistributed or concentrated in various separated fractions of food or feed. Moreover if DDT or Thiabendazole is used over potato crop, the effect of cooking is 0% pesticides residue reduction3. These evidences tell us that risks of pesticide residues are not just associated with the agricultural products, but it is also a serious threat for the processed products.
Supply of raw material from farm to plant is usually accomplished in an open environment with raw material exposed to pathogenic microorganisms and their toxins, pests and rats. Risk of contamination of raw material with chemical, physical and microbial pollutants present in the vehicle or from previous supply cannot be ignored. The intended chemical adulteration to enhance the sensory aspects of raw material for acceptance purposes is also a risk to the safety of supply chain.
It is comparatively easy for an organization to reduce safety risk exclusively related to factory, mainly because factory practices can be continuously monitored. Before processing, there is a need of evaluation of ingredients, processing conditions and storage conditions of a food product. And on the basis of this evaluation one should conclude about the potential food safety risk associated with plant. Usually risk linked with storage of raw material inside factory is cross contamination from a contaminated Jot, pests and rats, microbial growth due to inappropriate storage conditions and chemical adulteration. Risk associated with processing mainly depends upon the extent of processing that will ensure the decomposition of microbial pathogens, pesticide residues and toxicants present in the food. Moreover the unnecessary and illegal use of 'food additives' above the permissible level of the regulations during food processing is not only a risk for food safety but it is also a growing concern among consumers. Lubricants and contaminants from plant can also contaminate food during processing. After processing and before packaging risk of cross contamination, exists. This risk mainly occurs due to bulk packaging, inappropriate and open environmental conditions given to the product after processing. Incompatible packaging material, ink, paints, and solders are post-processing risks that can cause recontamination of a food product.
Food safety risk in supply chain associated with distribution and retailing arises mainly due to fragile and incompatible packaging of food products and unsuitable tempering conditions that will make product unstable. Both of these issues, if not controlled, can give rise to risks like environmental contamination, growth of pathogenic and spoilage microorganisms during distribution and retailing. Food product should be labeled properly about the cooking and storage conditions prior to consumption by consumer to avoid safety issues that might take place if product is mishandled by consumer.
Handling a complex product like food and ensuring the safety and minimization of risk from each and every step of the supply chain is indeed a difficult task for food processing organizations. 
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An organization not just need to ensure the safety of their product but also in the present circumstances the need is to ensure risk minimization and safety at minimum expense in order to stabilize the retail price for the consumer. Dealing with such a situation is a challenge for food processing organizations in Pakistan.
Above all there are few ways by which we can minimize risk from supply chain. 'Vertical growth' of an organization is one of them. By growing vertically, supply chain manager of an organization will be able to view risk in supply chain more clearly and hence can effectively minimize them from farm to fork. But for most of the food processing organizations, vertical growth is only an ideal situation, which is not feasible from economical and political scenario in Pakistan. Another way, which is comparatively practical, is a 'narrow supply chain'. The idea is to deal with a single supplier for a particular raw material upon whom an organization can trust. But unfortunately this solution will confine an organization to check the quality and safety of raw material in quality control labs inside the plant. Ignoring the malpractices of farm and supply of raw material is a barrier to effectively reduce risk in supply chain. Moreover depending upon limited suppliers might create problem for an organization to continuously run processing in the current unstable political condition in Pakistan. Most importantly, limited suppliers mean limited options! What will be the significance of this supplier-manufacturer relationship if demands of those limited suppliers rise needlessly? Trust on limited supplier might result in loss.
In order to achieve the goals of risk minimization in supply chain coupled with stability of retail price for the consumer, implementation of HACCP principles is by far the most economical and feasible way. HACCP helps an organization to systematically trace out hazards from supply chain and by the effective allocation of those areas where there is a possibility of safety risk; an organization can continuously monitor them. And in my view the highest risk area in the supply chain is 'farm' from where most of the food safety risk arises. Food processors are ignoring this high risk area mainly because they are unable to find access over there. Pakistan food industry is badly in need of minimizing malpractices and food safety risks in farms. There is a need of establishment of a 'bond' between processors and farms. And this bond, which can be an organization, should work for:
1. Certification of farms and implementation of Good Agricultural Practices.
2. Providing education to the farmers
3. Audits of farms
4. Providing access to the food processors inside farms.
By the existence of an organization which will work as bond between food processors and farms, food processing organizations can achieve food safety risk minimization from supply chain to a greater extent, it will be easy for them to analyze quality and sensory aspects of raw material, minimizing risk in farms will permit food processors to cut down further 'in plant1 processes for risk minimization, it will help processors to change the perception of local and foreign consumers about food safety issues in Pakistan and to raise the image of Pakistan's processed food products internationally.
The establishment of the above mentioned organization looks some what theoretical. But if Pakistan food industry wishes to deal with the food safety issues in an economical way and to capture international market, an initiative must be taken to make this theory a practical possibility. Ministry of food, agriculture and livestock in collaboration with food processing organizations in Pakistan should take the initiative to establish such an organization because this is in mutual interest of both. Above all, this bond will economically reduce food safety risk in supply chain .In the current economic crises when consumer is unable to tolerate the existing price of processed food product, food processors cannot add the cost of food safety risk minimization in the product. But if all food processing organizations and ministry will operate jointly to minimize risks, this will be economically feasible for an organization to minimize risk from supply chain rather than by working solely.
