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Introduction

Ever since Dr. Paul LaChance of NASA and Dr. Howard Bauman of Pillsbury pioneered the use of CCPs (critical control points) in food production 50 years ago, HACCP (hazard analysis and critical control points) has become the most widely accepted system for managing food safety in the world. 
HACCP is a regulatory requirement for many industries in many countries and is the basis for managing food safety in a variety of international management systems (ISO 22000, BRC, IFS, GlobalGAP, SQF, etc.). 

There is no argument as to the effectiveness of the system when it is applied properly. However, poor implementation or abuse of the system can be devastating. Indeed, many of the recently widely publicized food safety incidents were caused by products originating from HACCP certified plants. 
This article will highlight some of the weaknesses of HACCP, not for the purpose of discouraging manufacturers, but rather to offer a better understanding of the system, thus enabling industry to apply and maintain more effective food safety management programs. 

Attached at the end of the article is a comprehensive checklist that can be used to verify if a HACCP plan is adequate. 

Weakness #1 – GMP Hazards

HACCP is designed to identify, evaluate and control all food safety hazards associated with any food related process. The methodology is based on establishing a precise process flowchart, and identifying all significant food safety hazards at each step of the process. Those steps along the process at which effective control is applied are identified as CCPs and will be monitored accordingly.
Examples of CCPs can include: thermal processing, sieving, metal detection, acidification, etc. All of these steps divide the process into "before" the CCP (potentially contaminated) and "after" the CCP (always hazard free). 
One of the major weaknesses of HACCP is that the methodology is not designed to address hazards which are not controlled as part of the process. 

For example: A dry food manufacturer might choose the dryer as a CCP, because the time and temperature are sufficient for eliminating pathogenic bacteria. Because this step is a CCP the time and temperature will be rigorously controlled and there will be no concern that contaminated product could proceed to packaging. However, if the product at the packaging line were to become contaminated with bird droppings, the result could be a Salmonella outbreak. This is only one of many scenarios where HACCP was working well (CCPs under control), and a food safety incident occurred anyway. 
There are many real life examples of catastrophic food safety events occurring in plants where CCPs were defined and effectively in place. Glass contamination, post lethality bacterial contamination, poor storage conditions, rat infestation, cross contamination, etc. These are all issues that are controlled by Good Manufacturing Practices. 

The classic HACCP system is implemented under the working assumption that Good Manufacturing Practices are in place and that hazards associated with poor practices have already been addressed. This is often a wrong assumption. 
When the food safety specialist has to make a decision as to what size sieve to use to remove foreign material or what temperature to apply to eliminate harmful bacteria, HACCP provides an excellent methodological and scientific decision making tool. 

However, hundreds of food safety decisions with no less of an impact on food safety are made without any real decision making tool. We know if our thermal processing is effective, because it has been validated as part of the HACCP requirements. But what about the pest control program? Hand sanitizing? Glass control? Cross contamination management?
If we look at recent major food safety incidents occurring at HACCP certified establishments, very seldom is there a case that could have been prevented with a CCP. 
It is crucial for the food safety specialist to acknowledge that HACCP is not designed to compensate for GMP shortcomings, and that hazards controlled by GMP are as significant as those being controlled by CCPs. 

This weakness is addressed in the international standard for food safety management systems, ISO 22000, which was first published in 2005. Indeed, the standard introduces, for the first time, the concept that GMP can be as important as HACCP. The standard refers to all supportive practices as PRPs (prerequisite programs) which are expected to be in place before performing the hazard analysis (hence the term "prerequisite"). Moreover, the novelty of ISO 22000 is that the user must identify those PRPs which are "critical to food safety". Those PRPs are to be called Operational PRPs (oPRPs) and must be managed as if they were CCPs. According to this concept, if, for instance, zoning has been identified as a PRP which is critical in preventing cross contamination, it will be managed with the same degree of rigor and scrutiny as the thermal processing. 
For a comprehensive GMP guideline, refer to Appendix G in Petfood Technology, 1st ed. Kvamme & Phillips.
Weakness #2 – Change Management

Working towards establishing HACCP is time and money consuming. It is a challenging process that can take months, culminating on the day certification is granted. Often, the day after the certificate is mounted on the wall, the system begins to slack. 
The truth is that the real effort begins on the day after certification. A HACCP program that is not regularly maintained and updated will quickly become obsolete. The most important aspect of maintaining the system's validity is managing change. 

Any change in the product, process, equipment, ingredients, suppliers, packaging, intended use, manufacturing conditions, personnel, etc. might have an impact on food safety and requires a reassessment of HACCP. Failure to evaluate the potential impact of changes prior to implementing them can be disastrous. The most effective way of managing this is to establish and implement a change procedure. 
Weakness # 3 – Poor Verification

Verification, which is one of the seven principles of HACCP, is often poorly understood, and therefore poorly implemented. 
Verification is actually quite a simple concept: derived from the Latin word for "true" (verus), verification means: to prove that what we assume is happening is actually happening. This includes two questions:
1. Is everything we planned to do actually being done?
To prove this we can perform direct observations, review records, perform internal audits, etc. In other words, do whatever has to be done in order to be sure that the system, including the PRPs, is completely implemented. Many food safety incidents occur because the system isn't truthfully being implemented, and management has no clue of this until something goes terribly wrong. 
2. Is our plan actually working?
Even if everything we planned to do is really being done, this does not guarantee product safety. We may have made a mistake at the planning level. Something may have changed without our knowledge. HACCP decisions are scientifically validated; however sometimes reality can surprise us. That is why ongoing verification activities should include routine product testing, performance analysis, customer complaint analysis, etc. 
Weakness #4 – Managing the System
HACCP is only a method. If we follow written HACCP guidelines, we can implement the method and obtain adequate results. However, HACCP does not provide guidance on how to manage the system: 

· Management of documents and records

· Effective training

· Calibration of measuring devices

· Trend analysis

· Continual improvement

· Management of change

· Identification and traceability

· Communication with customers

· Etc. 

In the absence of an acceptable management system such as ISO 9001, even the best HACCP program can fail. Employees chosen to perform monitoring must receive documented training. They must be using calibrated monitoring equipment. Their work instructions and procedures must be up to date and authorized. 
Food safety decision makers must be well aware of this weakness and provide adequate managerial support for the system. This has also been addressed in ISO 22000, which incorporates the traditional HACCP principles into a broad management system. 

Weakness #5 – Certification

HACCP was never intended to be a certifiable system. Certification and regulatory authorization came later, for commercial and enforcement purposes. The original HACCP was developed as an internal tool aimed at enabling the organization to make sound scientific decisions pertaining to food safety. 
Once HACCP became a commercial and regulatory tool, it could be imposed on a manufacturer. This generated two types of HACCP users: Those who adopt HACCP because they want to, versus those who adopt HACCP because they have to. 

If an organization chooses to adopt HACCP as an effective risk management tool, then the organization's management will regard certification as a means to achieve food safety and will often seek the most demanding and challenging  certification scheme. 

If an organization is forced to adopt HACCP to satisfy a stakeholder, then management might regard certification as a goal, and will often seek the least expensive and least demanding certification scheme. 

Sadly, recent history has taught us that a HACCP certificate may not truthfully represent the actual level of food safety practiced at the certified establishment. 
There are many different certification schemes, there are many different certifying bodies, and there are a great number of HACCP auditors. Not all are created equal. 
Buyers should never rely solely on the HACCP certificate. A vendor HACCP audit performed by a skilled auditor should always augment certification.
Manufacturers are urged to seek the most demanding and reputable certifying body and auditors, no matter why they choose to adopt a food safety management system. 

Weakness #6 – Expertise

HACCP is a highly professional, highly scientific approach. It cannot be established, implemented and maintained without adequate expertise, i.e. thorough knowledge of the methodology and thorough knowledge of food safety.  
Many establishments, particularly small ones, rely on external consultants as a source of expertise. This is an acceptable and recommended practice, only if it is used as a supplement. HACCP programs that are created by consultants and delivered to the organization cannot be adequate. The role of the consultant is to guide the organization's HACCP team and to provide ongoing professional support and opinion. 

It is highly recommended to seek suitable HACCP and food safety training for the HACCP team leader and additional decision makers. Such training will allow the recipients to work with the consultants to achieve HACCP goals. 

Summary

HACCP can and should provide adequate protection from food safety incidents. Only too often do we find that catastrophic and sometimes scandalous outbreaks and recalls originate from HACCP certified plants. 
In order for HACCP to fulfill its original intent, its weaknesses must be acknowledged and properly addressed. 

HACCP CHECKLIST

1. Prerequisite Programs

1.1 Are all PRPs adequately defined and documented (a GMP standard should be used to verify this)?

1.2 Are PRPs regularly monitored and verified?

1.3 Have PRPs been validated where applicable (e.g. cleaning methods and schedules, hand sanitizing, raw material inspection, etc.)?
1.4 Has complete traceability been established?

1.5 Is effective vendor auditing regularly performed?

1.6 Is adequate training performed and is its effectiveness monitored? 

2. HACCP Team

2.1 Has a qualified food safety team leader been appointed?

2.2 Has the team received adequate training?

2.3 Does the team have enough scientific expertise to address all hazards (biological, chemical, physical)? If not, have suitable consultants been employed?
2.4 Does the team meet at regular intervals? Are minutes kept? Are team decisions carried out in a timely manner? 
3. Description of Product
3.1 Have all ingredients and sub-ingredients been identified?

3.2 Have microbiological and chemical characteristics been established and are they validated?

3.3 Has the intended use been properly defined?
3.4 Has the possibility of inadvertent misuse been identified?

4. Flowcharts

4.1 Do flowcharts cover the entire process including sub-contracting, external warehousing, rework, special products, limited editions, etc.?

4.2 Are raw ingredients and packaging materials included in the flowchart?

4.3 Are flowcharts detailed enough to allow adequate hazard identification?

4.4 Are flowcharts verified?

5. Hazard Identification

5.1 Have all potential hazards been identified and documented?

5.2 Have hazards associated with ingredients been identified and documented?

5.3 Have hazards associated with nutritional inadequacy been identified and documented?

5.4 Are hazards specific (species of bacteria, type of contaminant…)?

6. Hazard Evaluation

6.1 Has an adequate methodology for determining risk been adopted? Is the methodology based on evaluation of at least likelihood and severity?

6.2 Has the correct level of severity been assigned to each hazard?

6.3 Has the correct level of likelihood been assigned to each hazard? Has supporting evidence been provided?
6.4 Has significance been determined based on likelihood and severity and is this determination compatible with the methodology? 

6.5 Has the acceptable level been determined for each significant hazard? Has this been justified?

7. Identification of Control Measures

7.1 Has a methodology for determining CCPs, such as a decision tree, been adopted? Is it adequate?

7.2 Has each significant hazard been assigned a CCP or an oPRP?

7.3 Has the effectiveness of the control measure applied at each CCP or oPRP been scientifically validated? Are validation records available?

7.4 Are all employees familiar with the CCPs and/or oPRPs?

8. Critical Limits

8.1 Have critical limits been set for each CCP?

8.2 Have the critical limits been scientifically validated? Are validation records available?
9. Monitoring

9.1 Have monitoring practices been written in a procedure?

9.2 Is monitoring performed by skilled employees with a thorough understanding of the CCP and its importance?

9.3 Is the actual control measure being monitored? The hazard itself should not be the target for monitoring. 

9.4 In batch production, does monitoring cover every single batch?

9.5 In continuous processes, continuous on-line monitoring is preferable. If this is not possible, is monitoring frequency adequate? When periodic monitoring is performed, frequency must be high enough ensure sufficient control in case deviation is detected. 

9.6 Are oPRPs adequately monitored?
9.7 Are monitoring activities properly recorded and are records kept at least throughout the product's shelf life? 

10. Corrective action

10.1 Are there clear and detailed written guidelines describing exactly must be done in the event of a deviation for each CCP and oPRP?
10.2 Are relevant employees familiar with these guidelines? 

10.3 Have corrective action guidelines been validated to prove their adequacy? 

10.4 Do the corrective action guidelines describe what to do with potentially non-conforming material? i.e. how it is segregated, marked and blocked?

10.5 Do the guidelines describe in detail all of the possible dispositions for non-conforming materials? i.e. rework, reprocess, re-designate, destroy, etc. 
10.6 Is it clear who has authority to decide on the destiny of non-conforming material and what criteria are applied?

10.7 Do the guidelines provide guidance on how to resume operation following a CCP deviation? 

10.8 Do the guidelines require that action be taken to eliminate root causes of failure in order to prevent recurrence? 
10.9 In organizations certified to ISO 9001, are the corrective action guidelines compatible with clause 8.3 (control of non-conforming product) and clause 8.5.2 (corrective action)? 

10.10 Are corrective action events properly recorded and are records kept at least throughout the product's shelf life? 

11. Verification
11.1 Are written verification procedures in place for each PRP, CCP and oPRP?

11.2 Do the verification activities provide adequate proof that all elements of the food safety management system are actually in place? Is there a process in place to prove that monitoring is being performed as required? 
11.3 Is there a pre-shipment release procedure in place, providing assurance that each batch of finished product has been adequately controlled at each CCP?

11.4 Is there a process in place to verify that measuring devices used for each CCP are calibrated and accurate? If a deviation in measuring equipment accuracy is detected, is corrective action as described in item 10 above initiated? 

11.5 Do the verification activities provide adequate proof that the goals of the food safety management systems are being achieved? 

11.6 Are verification activities recorded and are records kept at least throughout the product's shelf life?

11.7 Does verification include at least internal audits, trend analysis, analysis of customer complaints and routine product testing? 

11.7 Is there evidence of corrective action when verification shows inadequacy of any element of the food safety management system?
