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Abstract 
 
In recent years, the European agribusiness has to face up to various quality assurance systems 
(e.g. QS, GLOBALGAP or the International Food Standard (IFS). However, it is not known 
whether these approaches can de facto ensure a high quality control. This article is based on the 
database analysis of the IFS-system and describes the application of an “Information 
Management Systems” to improve quality of certification standards in the food sector.  
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Introduction 
 
Over the past few years, certification procedures have gained great importance in the 
agribusiness sector. Different certification standards (e.g. GLOBALGAP ) the former 
EurepGap) or the International Food Standard (IFS)) have been established to serve as an 
instrument of quality assurance within the food supply chain (Deaton 2004; Fulponi 2006; 
Theuvsen et al. 2007). In Europe large parts of the agri-food sector are already certified. As a 
result, producers and exporters (e.g. from Asian or Latin American countries) who want to sell 
their products on the European market have to fulfil the same criteria (standards). Driving 
forces for the implementation of these standards are players of the private sector, such as 
retailers and food processors (Jensen/Hayes 2006). Their main objective for the establishment 
of certification systems is to overcome information asymmetries (Akerlof 1970) in the supply 
chain and, hence, reduce the level of risks linked to product liability and safeguarding of due 
diligence (Holleran et al. 1999; Jahn et al. 2005). Certification schemes are established in order 
to guarantee that product characteristics are met and/or production processes are persistent 
(Holleran et al. 1999). 
Whereas previous research primarily focused on the motivation of the companies to implement 
ISO 9001 and on the evaluation of the generic ISO 9001 standard by companies of various 
sectors (Calisir et al. 2001), the number of in-depth analyses of the efficiency and effectiveness 
as well as of the proper design of quality assurance and certification schemes in the 
agribusiness is comparatively low – though rising (Canavari/Spadoni 2004; Jahn et al. 2005; 
Theuvsen/Peupert 2004; Lazo et al. 2006). However, it is hardly researched (Schulze et al. 
2006), if quality assurance systems can ensure a high quality control.  
Since certification procedures are applied as an essential tool to increase trust and confidence 
within the agri-food chain a high audit quality is an essential element for certification schemes. 
Although the necessity of regulating the audit quality in certification systems has a high 
ranking among the scheme owners, tools to guarantee an appropriate level of audit quality have 
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hardly been developed so far although most certification standards possess a well-designed 
central database. These databases, for instance, might be effective information management 
tools for external quality control of the whole system revealing irregularities and weaknesses.  
The aim of this contribution is to develop an information management tool to improve the audit 
quality. We argue that the use of the “Information Management System” will offer a possibility 
to achieve detailed information about the quality assurance system and thus, optimize the 
validity and reliability of audit control in a continuous manner as well as serving as a means to 
verify the interactions and to facilitate a system oriented perspective on the certification 
schemes.This will be based on a systematic risk assessment within the entire quality assurance 
systems, which take into account the risk based on certified companies as well as the risk 
caused by other components.  
The remaining sections of this contribution is organised as follows: the next section provides 
information about how risk assessment can be used to provide as an instrument to improve 
certification standards. Section three is dedicated to the discussion on the relationship between 
information systems and quality systems. Section four discusses development of information 
management systems. In section five, we provide the results of the empirical studies. 
Discussions and conclusions are provided in section six. 
 
Risk assessment and quality of certification standards 
 
While the audit quality of certification systems in the agricultural and food industry have hardly 
been scrutinised (Schulze et al. 2006, Jahn et al. 2005), the auditing process in financial 
auditing has already undergone an intensive analysis. In theoretical aspects the following 
contribution therefore adopts the risk-oriented approach from financial auditing to analyse the 
interactions of factors influencing the dynamic certification system. This concept concentrated 
on a dynamic constitution of the auditing process – effectivity and efficiency effects are 
achieved by focusing on risk priorities. The inspection delved into areas where problems are 
great and major negative effects evolve. Thus, the content of certification approaches can 
generally differ among different companies. An intensive analysis of the company and its 
environment is necessary to collect essential information about possible risks.  
Since the 1970s and increasingly after the recent scandals such as Enron or Parmalat, which 
evoked a deep loss of confidence in the quality of financial auditing (Nussbaum 2002; Thomas 
2002; Vinten 2003), auditing theory has developed approaches that are geared to the risk 
potential of the audited company (AICPA 1984; Adams 1989; Alderman/Tabor 1989; 
Cushing/Loebbecke 1983; Graham 1985; Konrath 1989).  
The purpose of the risk concept is the alignment of audits with the risk situation and risk 
potential of the individual client (Alderman/Tabor 1989; Konrath 1989). The central focus is on 
the so-called audit risk. This risk constitutes a false estimation of the annual accounts; in this 
case the audit certificate is unwittingly not restricted or rejected, even though the accounts 
contain significant flaws (Leffson/Bönkhoff 1981; Quick 1996; v. Wysocki 1992). The risk is 
composed of several subcomponents. Firstly, the risk of error occurring specifies the 
probability that errors fundamentally occur in the sample. Secondly, the detection risk 
concretises the risk that the flaws occurring in the company are not detected by the auditor 
(Graham 1985). This risk originates in the choice of improper procedures and in personal 
deficiencies of the auditor (Brumfield et al. 1983). If this approach is applied to the certification 
systems in the agribusiness sector, differences and peculiarities of the quality assurance 
systems have to be accommodated in a modified model (Schulze et al. 2006).  
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Thereby, the risk-oriented concept cannot only be assigned to the single audit, but also to the 
whole multistage certification control system – the companies` self-check, the auditing process 
by neutral auditors and even the standard owner can conduct an auditors` and certification` 
bodies’ check. Hence, accountability for the functioning and optimizing of the whole system is 
possible. In the following such an Information Management Systems is presented. 
 
Information Management Systems and quality of certification standards 
 
Information Management Systems sometimes referred to as Management Information Systems 
(MIS), covers the application of people, technologies, and procedures which are collectively 
called Information Systems to solve business problems. 'MIS' is defined as a planned system of 
collecting, processing, storing and disseminating data in the form of information needed to 
carry out the functions of management (Juran/Gryna 1980). 
A lot of studies have been conducted on quality management through case studies, success 
stories, theoretical researches and extensive empirical research (Forza 1995a) in many  
industries including the agricultural sectors (e.g. Canavari/Spadoni 2004; Jahn et al. 2005; 
Theuvsen/Peupert 2004; Lazo et al. 2006). However with few exceptions the quality 
management literature have rarely considered quality information systems as a dimension in 
quality management although the need for certain types of information and information flow 
might contribute to the success of quality management (Fergenbaum 1983; Garvin 1984). Juran 
and Gryna (1980) underline some synergies between MIS and quality information systems and 
the need for their integration. 
Forza (1995a: 71) notes that “… quality management practices have to be accompanied by 
adequate quality information flow to reach high quality performance” implying that for 
certification standards to yield the desired results, they would have to be accompanied by 
corresponding quality flow of information. Thus, the relevance of information flow as an 
important competitive factor would be realized (Ives and Learmonth, 1983). Forza (1995b) 
proposes a framework for the study of the relationship between quality management practices 
and quality information systems as shown below: 
 
Figure 1. Framework for studying the role of information systems in supporting QM practices 

 
Source: Forza (1995b) 
 
Taking insights from this framework, we might argue for the development of information 
technologies in the certification and audit systems as means to enable scheme owners to be able 
to determine risk and irregularities in the entire certification process in the food chains. In 
addition, the framework suggests that this should be accompanied by information flow between 
the various stages of the certification system as well as between the various actors. Thus, feed 
back effects within the scheme can ensure learning and maintenance of task oriented 
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behaviours thereby enhancing continuous improvement and performance of the quality 
management scheme (Ashfold/Cummings 1984). 
 
Development of an Information Management Systems 
 
The objective of this paper is to develop an information tool for the growing certification 
business which would enable scheme owners to systematically reveal potential food safety 
risks or other types of irregularities. The basis of this “Information Management 
System“ consists of the risk-oriented audit approach. In comparison to financial auditing and 
even to governmental food safety control, discussion about a risk-oriented audit in privately run 
certification schemes seems to have been astonishingly neglected. However, especially the 
characteristic of a consistent, private standard ownership basically creates the possibility of an 
“Information Management System”. A suitable foundation for such a system is the audit data 
base which is already established in the respective certification schemes such as QS or IFS. 
These data bases contain important facts about the certified companies (name and register 
office, location etc.), the audit results (judgement and status) and, furthermore, extensive data 
of single audits. Only a few first descriptive analyses are conducted by the scheme owners and 
are not capable of detecting substantial flaws. However, on the basis of this information, 
detailed statistical analyses on single control issues (Basis System Controlling, Certification 
Body Controlling and Auditor Controlling) are possible. These different areas of control which 
are based on the elements of the modified audit risk model developed by Schulze et al. in 2006 
and 2007 are presented in Figure 2. 
 
Figure 2. Information management system  

 
 
We suggest three parts of data analyses; the basic system controlling, the Certification Body 
Controlling and the auditor controlling. General information is incorporated in the Basic 
System Controlling which gives an overview of the main data, such as, the number of audits for 
a product category or in one region, while the aim of the Certification Body Controlling and the 
Auditor Controlling is to analyse variances in the audit quality between different auditors and 
certification bodies (for detailed information see Chapter 4).  
Compared to accounting, the above-mentioned Information Management System offers many 
more options concerned with the detection and evaluation of nonconformities and irregularities. 
While quantitative data are not available in auditing, quantification and objective ascertainment 
of sub-risks – defined by the risk oriented approach – become possible for the certification 
schemes in the food industry. However, because of the great influence of the auditor, a 
universal objectivity can never be stated for the audit results (Buchner 1997). While analytical 
models which enable the auditor to deduce probabilities from available information, are lacking 
in financial auditing (Nagel 1997), the data bases of certification standards in the agribusiness 
sector include „Data Warehouses“ exhibiting this potential. Necessary information for the 
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single control branches of the „Audit Quality Controlling Systems“ can be derived. The target 
of this system is to receive automated information on the status quo of the total certification 
system as well as on the certification bodies and auditors. Based on this knowledge, an 
improvement in the system’s quality (reliability and validity) is possible. Weaknesses and 
irregularities can be detected by special key figures which have to be determined by the scheme 
owner. In the following sections, we describe the practical application of such an “Information 
Management System”.  
 
Empirical results of the practical application of the information management systems 
 
1) The data base of the International Food Standard  
 
The next part of this paper is based on the analysis of the data base of the “International Food 
Standard” assurance system, comprising all examination results between 2004 and 2005.  
The IFS is an initiative of the German retailers founded in 2002. Since then, the IFS has gained 
a good deal of relevance in international business relations and especially in the European food 
industry, since major retailers have subscribed to the system. After the initial development in 
Germany, most of the retailers requested that their suppliers adopt the IFS standard – the 
majority of these retailers no longer accept suppliers who have no IFS certificate. Consequently, 
the IFS became one of the most important quality assurance schemes during this time. All in all, 
about 6,000 certificates were drawn up by 2007 (Tromp et al. 2007). Therefore, the IFS has 
largely replaced the ISO standard in the European food industry. 
A special feature of the IFS-system is its database which contains data entry forms, filled out by 
the certifiers on the structural characteristics of the audited companies and the results of the 
audits. The following information is collected: name and country of the Certification Company, 
name of the auditor, name and country of the client, type of business (product categories), date 
of the audit, overall result of the audit. The certifier awards a differentiated auditing judgment 
with the three nuances (IFS-Version 4) “Approved Higher Level“ (at least 90 out of 100 
possible points at the Foundation Level and ≥ 70 % at the Higher Level), “Approved 
Foundation Level” (≥ 75 % at the Foundation Level), and “Not Approved“ (< 75 %). The latter 
can either be the result of insufficient performance (< 75 %) or of a single, particularly severe 
flaw (K.O.-criterion). Of the 1,799 audits (comprising all previous examination results between 
2004-2005), the majority (62.4 %) were carried out in Germany, 8.6 % in Italy and 4.9 % in the 
Netherlands. The analysis concentrates on certification body and auditing and controlling, as an 
example for the demonstration of the functioning and application of the information 
management system (see Figure 1). While most of the certification bodies and auditors are 
supranationally organized and not product-related, it is not necessary to restrict the calculations 
to one country or product category to limit external influence (see Schulze et al. 2006). 
However, the objective of this paper is not to highlight that variations among the audit 
judgments exist and to interpret their reason (Schulze et al. 2006), but to demonstrate how to 
detect them. 
In a first step the “Basic System Controlling” is conducted in order to create an overview of the 
certificates issued (see Figure 2). Therefore, the audit results of the product categories certified 
by the IFS are depicted in Table 1. It can be seen that, altogether, auditors awarded very good 
evaluations. Most firms (82.8 %) received the certificate “Approved Higher Level”. On 
average, only 1.3 % of the firms failed the audit. The performance of the oils and fats producers 
was for example significantly higher than that of the seafood and producers. All in all, the 
results indicate that the probability of failing the audit is relatively low. The IFS-system at its 
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core is an approach for securing minimum legal standards. It can, thus, be expected that the vast 
majority of the audited companies will pass the audit successfully. 
 
Table 1. IFS-status of the product categories: comparison1 

 
Not  

Approved 
Approved 

Foundation Level 
Approved Higher 

Level 
Total 

Product categoreis n Rows% n rows % n rows % n 
% of 
cases 

Agricultural/horticultural produce 0 0.0 66 20.9 250 79.1 316 17.6 

Cereals and bakery products 5 1.6 40 12.9 264 85.4 309 17.2 

Beverages 4 1.4 48 17.4 224 81.2 276 15.3 

Meat products 6 2.2 36 13.1 233 84.7 275 15.3 

Dried goods and others 6 2.3 46 17.4 212 80.3 264 14.7 

Dairy products 0 0.0 24 11.5 185 88.5 209 11.6 

Hermetically sealed packaged 1 0.7 26 18.1 117 81.3 144 8.0 

Ready-to-eat 1 0.7 15 10.5 127 88.8 143 7.9 

Seafood 2 3.4 11 19.0 45 77.6 58 3.2 

Oils and fats 1 2.1 4 8.3 43 89.6 48 2.7 

Eggs 0 0.0 7 18.9 30 81.1 37 2.1 

Total 24 1.3 285 15.8 1490 82.8 1799 100 

 
2) Certification body and auditor controlling  
 
The analysis of the product categories reflects only the descriptive statistics of the IFS and may 
help, e.g. to indicate critical product categories. In the next step, we apply a certification body 
controlling to identify audit-differences between individual certifiers.  
 
Table 2. Auditing results of certification bodies2 

 
Not  

Approved 
Approved 

Foundation Level 
Approved Higher 

Level 
Total 

Certification Bodies n rows % N Rows % n rows % n 
% of 
cases 

1 1 0.4 21 7.4 260 92.2 282 15.7 

2 6 3.1 33 17.0 155 79.9 194 10.8 

3 4 2.2 21 11.4 159 86.4 184 10.2 

4 1 0.6 25 16.1 129 83.2 155 8.6 

5 0 0.0 25 18.1 113 81.9 138 7.7 

6 2 1.6 12 9.4 113 89.0 127 7.1 

7 0 0.0 25 21.4 92 78.6 117 6.5 

8 7 6.1 15 13.2 92 80.7 114 6.3 

9 0 0.0 5 6.0 79 94.0 84 4.7 

10 2 2.6 31 40.3 44 57.1 77 4.3 

Ø 1,0 0,8 12,3 17,1 64,8 82,0 78,2 4,3 

 
23 certification bodies have been active in the certification in 2004 and 2005. Of these 23 
certification bodies, 10 conducted 1472 (81.9 % of all audits). Five certification bodies even 
issued 53 % of all audits. This high concentration might lead to competence or experience 
deficiencies of the less involved certification bodies. If this is the case, there should be 
significant variations in the auditing results of different auditors. 

 
1 Most of the companies classified in different product categories but they get only one IFS-certificate. Therefore the line 
“Total” relates to the companies and not to the product categories. 
2 The auditing companies are made anonymous by numbers. For a more convenient presentation, only auditing companies that 
performed more than 70 audits are listed. The line “Average” (Ø) includes all 23 auditing companies. 
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By using the auditor controlling, including only auditors with more than 30 audits (11 auditors 
from 186), we determined whether auditors – due to personal deficiencies or economic pressure 
– might not conduct each audit with the same diligence. What could be found was that there are 
highly significant differences between the auditing judgments of individual auditors. These 
differences range from 100 % of all audited companies in „Approved Higher Level“ by auditor 
2 to only 68.8 % businesses in „Approved Higher Level“ by auditor 10. Table 3 shows the audit 
outcomes of the auditors. 
 
Table 3. Comparison of auditing results dependent on the auditors3 

 
Not  

Approved 
Approved 

Foundation Level 
Approved Higher 

Level 
Total 

Auditor n rows % n rows % n rows % n 
% of 
cases 

1 1 2.4 1 2.4 40 95.2 42 2.3 

2 0 0.0 0 0.0 42 100.0 42 2.3 

3 1 2.4 5 12.2 35 85.4 41 2.3 

4 0 0.0 5 12.8 34 87.2 39 2.2 

5 1 2.6 10 26.3 27 71.1 38 2.1 

6 0 0.0 6 16.2 31 83.8 37 2.1 

7 0 0.0 1 2.9 34 97.1 35 1.9 

8 0 0.0 5 15.2 28 84.8 33 1.8 

9 0 0.0 4 12.5 28 87.5 32 1.8 

10 0 0.0 10 31.3 22 68.8 32 1.8 

11 1 3.2 1 3.2 29 93.5 31 1.7 

Ø 0,1 0,8 1,5 19,3 8,0 79,9 9,7 0,5 

 
The advantage of such a system is the connection between statistical methods and a detailed 
profile of the analysed institution – as far as this information is available. Thus, outliers can be 
identified and reasons for deviations individually researched for each system element. Support 
for the causal research is an automated online portal which is linked with detailed data of the 
certification bodies, auditor (audit amount, scope etc.) and company. The results of single 
control branches, for instance, could be visualised by automated figures, tables and colour 
coded ranking lists and recalled online from the scheme owner. Hence, this automated online 
system report could inform us about the situation within the certification system (e. g. amount 
of passed and failed audits, applied audits per product categories or level) as well as crucial 
variations in the audit quality of special certification bodies and auditors.  
The scheme owner is responsible for the information management system. Therefore, the 
following four stages should be considered prior to the introduction of the tool. (1) The problem 
definition process: the scheme owner has to define the audit quality, e. g. a purpose percentage 
number, minimum/ maximum borders or a weighting in the test systematics. (2) Analysis 
process: the goal is to identify and characterise certification bodies or auditors etc. with 
discrepancies in their audit quality. (3) Outlier monitoring: a third step the identified outliers 
can be controlled by accompanying audits or post controls. (4) Sanctions: auditors or 
certification bodies with a persistently poor audit quality could be required by the scheme 
owner, to present additional documentation and undertake professional training duties or even 
be excluded from the quality assurance system. All in all, each system partner profits from such 
a control tool. Companies, for instance, can obtain comparable data for a benchmark of their 

 
3 The auditors are made anonymous by letters. For a more convenient presentation, only auditors  that performed more than 30 
audit are listed. The line “Average” (Ø) includes all 186 auditors. 
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quality management; furthermore certification bodies can monitor their auditors by this 
information management tool. 
 
Conclusion  
 
The application of the “Information Management System” in practice offers a possibility to 
achieve detailed information about the quality assurance system. Thus, the validity and 
reliability of audit control can be optimised continuously. By means of this instrument, a risk 
oriented audit is supported enabling us to calculate the optimal control interval and depth for 
each business, an application of unannounced sampling audits and a differentiated priority of 
inspection contents (see Schulze et al. 2006). Since, so far, none of the current quality assurance 
systems disposes of a systematic, data-based control system the critical factor for future 
development seems to be the implementation of an audit controlling tool. For the practical 
application, an automated information management instrument is necessary to verify the 
interactions and to facilitate a system oriented perspective on the certification scheme.  
However, in order to go deeper into the analysis of the data and to gain significant results, more 
information on the certification bodies and auditors needs to be integrated into the existing data 
bases. So far the lack of consequent monitoring of the certification bodies and auditors limits 
the potentials of the above index, variance and frequency checks. Only a little information 
about these parties has been collected so far. However, the more the specifications about each 
control sector are given, the more the categories can be measured. Based on these detailed data, 
a valid risk analysis can be conducted. A well-defined central data base, thus, is the starting 
point for the Information Management System.  
The Information Management System was presented to the German IFS- and the QS-boards 
which generally demonstrate their willingness to improve their standards. The system owners 
are interested in enhancing the audit quality and eliminating possible structural deficits. The 
Information Management System which monitors the performance of the whole system 
nevertheless is neither implemented in the IFS-system nor in the QS-system. So far, the scheme 
owners have concentrated on a single control by the auditor and certification bodies. The main 
arguments against such new information tools are the higher costs related to the respective 
certification system. This may lead to internal trade-offs and barriers to implementation. 
However, the main objective of such an approach is to minimise the costs of a well-defined 
audit quality in certification systems and to ensure the survival of the entire certification 
scheme.  
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