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Abstract
The principle behind the Global Food Safety Initiative (GFSI) is that all 

benchmark standards that have been certified are equal, so that any food 

safety scheme that meets the standards can be accepted by any retail 

customer with the same degree of confidence. 

A survey of over 100 items and 828 respondents, representing 2,300 

participating companies, was analyzed as to the efficiency of GFSI 

adoption. Survey participant companies across the developed world 

answered questions related to costs and benefits of certification as it 

relates to the companies they represent in the North America, Eastern and 

Western Europe and the Pacific Region. In this study we will discuss the 

use of JMP Pro Version 12.1.0 to display Univariate and Multivariate 

analyses to display results from the type of categorical data often 

contained in a typical survey.  
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Justification



The Questionnaire
Approximately 15,000 questionnaires were e-mailed to representatives at each company who were knowledgeable about

the food safety culture in their plant(s). These 15,000 expert contacts were identified by their respective GFSI 3rd party 

auditors. Respondents represented the geographic regions of the North America (442 responses), Europe (305) and the 

Pacific Region (81, primarily Australia and New Zealand). After data cleaning, we had 828 usable questionnaires, a 

5.6% return rate.  A total of over 100 items were obtained from each of these participants, which makes this one of the 

largest food safety data sets to be analyzed. Respondents were asked to list the types of foods they produced and their 

responses were used to categorize the manufacturer according to the relative risk (high, medium or low) 



JMP 

Grouping was 

utilized to 

analyze sets 

of similar 

items 

(questions). 

Categorical 

data is 

encoded on a 

5 point Likert

scale and as 

a Ordinal 

categorical 

response 

(1=Agree 

strongly to 

5=Disagree 

strongly).

The Data 



Data Visualization

Demographics of respondents (percent of 828 responses) 

 Overall Scheme Risk 
  BRC SQF Others High Medium Low 

North 
  America 

52 15 35 2 11 12 29 

Europe 34 28 0 6 7 10 16 
Pacific 
  region 

10 5 4 1 1 4 5 

Global 4 4 0 0 1 1 2 

  51 39 10 20 27 53 
 



Overall benefit? (Q10) & Will you do it again? (Q11)

The analysis shows that, overall, the vast 

majority (87%) of respondents found 

GFSI beneficial. A significant majority 

(73%) would again choose certification if 

they were not already certified. 

The 95% CI on Odds Ratio (OR) of how 

likely they would choose to be certified 

again to those that found it beneficial is 

anywhere from 5 to 13 times as likely. 



Top reasons for being certified  (Q6)

The plot shows that the main reason “Existing customer 

requirement” is independent of risk but mostly was 

closely affiliated The North America Audit Scheme SQF 

scheme as opposed to New Customer and Food Safety 

being closest to the BRC European Audit Scheme.

The number #1 reason for GFSI is to 

meet “Existing New Customer 

Requirement” with #2 “Potential New 

Customer requirement”…

Multiple Correspondence

of Top Reasons by Scheme and 

Risk 

Respondents were asked for asked for their top three reasons for becoming certified, Q6Order ranks these 

reasons with lessor reasons given a tied rank of 6.5. Q6Score is a weighted average of  the top three reasons 

using different weights (equal, top reason only and Heisman scoring).



Benchmarking Benefits (Q8 using numeric 1=SA – 5=SD responses)

First, a MANOVA analysis 

was run to assess whether 

the average perception for 

the 10 benefits of GFSI 

certification differed 

significantly by risk.

Nonparametric Correlation 

analysis verifies that the all 

perceived benefits are  

positively correlated. 

PCA Cluster and FA of the 

benefits seems to identify 

one “size” factor and a one 

variable cluster best 

represented by “Safe 

Food”. Factor 2 only 

accounts for 10% of the 

total variability with an 

eigenvalue less than 1.  

Factor 2 is composed  

primarily of “Cost” and 

“Rework”, the only two 

items with averages above 

3 (disagree)



Benchmarking Benefits( Q8 using categorical 5 & collapsed 3 points scales)  

The analysis of the categorical version of the Outcomes (Q8),  

although less powerful verifies the previous conclusions. 

When the data is collapsed to three responses AGREE 

DISAGREE and NEITHER we get an even better picture how 

the degree of agreement is associated with each benefit.



Benchmarking before/after GFSI (Q9)

25 to 40% of the respondents provided numerical values for 

benchmarking items. The Matched Paired analysis above shows 

which of the benchmarks change significantly since certification.

The majority of the respondents answered these items on a 

categorical level (More, Same, Less).  Combining the two provides 

better information.

The responses with the greatest degree of agreement between 

“before and after” GFSI were:

• there was an increased food safety training for hourly, 

production workers, 

• there was an increase in the number of hours spent on internal 

auditing, 

• there was an increase in food safety training for production 

management personnel  



The median value for the time it took to 

implement GSFI was 9 months with the mean 

of almost 10 and a 95% CI from 9.5-10.4 

months.  80% of the 659 respondents 

succeeded in achieving implementation in 

less than a year. A Robust analysis was used 

to minimize the effects of extreme values.

Time to Certification (Q12)

Robust analysis of means revealed that SQF took a month more the BRC audit scheme. 

Surprisingly, there were no significant differences due to risk categories.



Respondents agree that there are significant costs to GFSI 

certification. The most agreement was related to 

increasing “Staff time”.  “Management systems” and 

“Capital investment” has a similar amount of agreement. 

Categorical analysis (treating the data as categorical 

responses instead of as continuous responses) reveals 

similar conclusions. 

Implementation and Costs (Q13)



GFSI Implementation Impacts (Q14)

MANOVA Hotelling’s T2  suggests that the 

overall vector of the 10 possible benefits 

identified in Q14 led to overall significant 

difference from 3 (neither).

Univariate analysis suggests that GFSI has 

significantly improved “consistency of 

operation”.  There were no significant 

increase in “production costs”, nor 

decrease in “3rd party audits”. These 

results are verified by the Categorical 

Analysis on the Collapsed data

Further Multivariate 

PCA Cluster and FA, 

when treating the data as 

continuous responses, 

suggests that every 

impact loads high to the 

PC1 component, 

explaining 50% of the 

total variation in 

perceived benefits 

opinions.  “Production 

cost” primarily makes up 

the  PC2 component, 

explaining an additional 

10%.

Crombach’s Alpha (0.87)

suggests a strong item 

reliability with above 

acceptable agreement.  If 

“production costs” was 

removed from the 

impacts, the rest of them 

will have a higher 

reliability (0.89).



Roles & Responsibilities: Suppliers Culture and Training (Q15-Q22)

Overall 40% of the 

respondents indicated 

that they have required 

that their suppliers 

become certified, 

providing as their main 

reason that it will improve 

their suppliers’ food 

safety systems (47%).

They also indicated that 

35% of their suppliers 

were certified and that 

79% of them find it 

beneficial, at least to 

some extent, to have 

their suppliers certified.

Over 60% report 

food safety is 

routinely scheduled 

topic for senior 

management (Q17) 

and that top leaders 

are involved in food 

safety (Q18).

There is a very strong opinion 

(over 80%) in all three 

questions about 

communication (Q19); staff 

behavior (Q20) and employees 

knowledge (Q21) had at least 

favorable opinion of GFSI 

(>=to some extent).

NOTE:  No differences among Scheme or Risk were found here.

Overall a little over 40% were the overall percent of those reported 

increased training programs budget.  



Business Profile before and after GFSI (Q23)

Less than 25% of the respondents  

provided numerical values for 

business profile items. The Match 

Paired analysis show a significant 

increase in “Sales” and 

“Employees” after certification. 

The majority of the respondents 

answered these items on a 

categorical level (Increased, 

Same, Decreased).  

The findings based on the numeric 

data is not validated by the more 

complete categorical data.



Thus, this survey while providing the readership with a snapshot of a 

significant segment of the feelings and experiences of 828 respondents 

representing 2,300 food manufacturing companies worldwide shed light 

on opportunities for changing the marketing approach for GFSI moving 

forward.

Survey suggests that GFSI

 Vast majority believed that being GFSI was beneficial  (87%)

 Suppliers believed the benefits outweighed the cost (72% would do 

it again)

 GFSI certification was strongly pushed by suppliers’ retail 

customers 

 Benefits accrued in having increasingly effective management and 

educated employees 

 Better regulatory compliance 

 Change in company culture towards food safety 

 One in four manufacturers are asking their suppliers to achieve 

certification

 Cost savings have not been realized 

 Food safety audits did NOT declined

Conclusions


