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You are never given a wish, without also being given the power to make it true. You may 

have to work for it, however. 

 
 

(R. Bach) 

 

 

 

 

 

 

Nikoli ne dobiš želje, ne da bi dobil tudi moč, da jo uresničiš. Vendar moraš vseeno kaj 

narediti za to. 
  

(R. Bach) 
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ABSTRACT 

 
 

The aim of this thesis is to analyse level of food safety in terms of contaminants and pesticides in 

Slovenia before and after Slovenia joined the EU. We want to determine whether the free movement 

of goods between EU Member States represents a greater risk of food, contaminated with pollutants 

from the environment, reaching Slovenian consumers. 

 

The common thread of research was a comparison of data before and after Slovenia joined the EU. 

Firstly we analysed data of the samples taken in the context of official controls, secondly we are 

elaborated the notifications in EU RASFF database and thirdly we surveyed the Slovenian food 

producers. 

 

The results show that the food on the Slovenian market is largely safe despite the free movement of 

goods and large EU system. The data of food analyses and comparison between the period 1999-2004 

and 2005-2010 generally shows an increase in percentage of samples analysed on pesticide residues 

and decline of inadequate food samples due to contaminants on the Slovenian market.  

 

On the basis of the analysis of the survey response we make conclusions on the situation of Slovenian 

food production. According to the respondents’ opinion for the period before joining the EU and for 

the period after joining the EU, producers use domestic raw materials in the same measure, but the 

perception of the preference in the selection of Slovenian raw materials is lower in the period after the 

EU entry. The perception of the use of imported raw materials (from third countries), after joining the 

EU is that it has decreased, but the use of raw materials from other EU members has increased. The 

perception of the preference in selecting raw materials from the EU is that it has also increased.  

 

According to the opinion of producers, by joining the EU, control over suppliers has increased. By 

joining the EU, before the first delivery, the perception of the verification of suppliers and verification 

of the content of contaminants is that it has increased. The perception of the improvement of 

periodical supplier checking and periodical supplier checking on the content of contaminants is that it 

has also increased. Survey results of producers’ opinion show partial mistrust in the system of free 

movement of goods, which concerning the treatment of data of official samples could not be 

confirmed. 

 

According to the research it can be concluded that large systems in terms of food safety can be very 

efficient if each participant in the food chain is aware of its role and responsibility in this large system. 

The biggest reason for the effectiveness and safety of food in a large system of free movement of 

goods within it is attributed to the HACCP system. So, small, as well as large systems can be based on 

HACCP system effective framework for food safety. 
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1 INTRODUCTION 
 

We live in the world, where we can not imagine chemistry-free life. Chemistry and chemicals are 

present everywhere in our life. Even in our food. Some chemicals are naturally present, some are 

intentionally added, but some are unintentionally present in our food, carried over to food from water, 

soil or air, or created as a by-product of the food production process itself. Inorganic and organic 

chemicals in industry and the environment, pesticides, animal health products, food additives, even 

some natural substances of plant and microbial origin (toxins) can enter the human food chain and 

affect human health. In the case of contaminants in food Paracelcus’s (1493-1541) definition “All 

things are poison, and nothing is without poison; only the dose permits something not to be 

poisonous” fits in very well.  

 

Food contains natural or synthetic compounds, which in some cases represent a risk to consumer 

health. Thus, regardless of the source in food toxicology distinguishes several groups of chemical risk 

factors: natural pollutants may be naturally present in food: alkaloids (eg Solanine in the potatoes, 

caffeine and theobromine in coffee, tea and chocolate), cyanogens (in bitter almond, apricot and peach 

seeds), saponins (in pulses, spinach, broccoli), oxalates (in peas, tea, spinach), allergens (in eggs, 

peanuts, milk), toxins in seafood, mycotoxins, histamine, pollutants from the environment and 

working environment: chemicals from the packaging (vinyl monomers, oligomers), the technological 

process chemicals (nitrates, nitrites, N-nitrozo derivatives), polycyclic aromatic hydrocarbons (PAHs), 

environmental pollutants (polychlorinated biphenyls, dioxins and furans), heavy metals (lead, 

cadmium, arsenic, mercury), other chemical risk factors: veterinary medicines, pesticides and food 

additives.
1
 

 

The European Union (EU) has set uniform rules and maximum levels for some contaminants: heavy 

metals (cadmium, lead, and mercury), nitrates, inorganic tin, mycotoxins (aflatoxins, ochratoxin A, 

patulin and fusarium toxins), dioxins and dioxin-like PCBs, monochloro-propane-1, 2-diol and 

polycyclic aromatic hydrocarbons. In 2001 regulation 466/2001 entered into force, which introduced 

maximum levels for some contaminants. In 2006 this regulation has been replaced by regulation 

1881/2006. 
2, 3 

 

Beside contaminants, consumers are exposed to pesticides because small quantities remain in 

harvested crops as residues and may have serious impact on human health. In the interest of high level 

of consumer protection, free movement of goods and equal competition conditions among the 

Member states, regulation 396/2005 set maximum residue levels of pesticides in or on food and feed 

of plant and animal origin.
4
 

 

The presence of contaminants in food indicates a serious health threat to human, and it is necessary to 

provide foods with absence of contaminants or their presence to be kept at the lowest possible level. 

Maximum values (MV) are set for contaminants that represent the highest risk for EU consumers 

either because of their toxicity or their potential distribution in the food chain.  
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To protect public health effectively, products containing contaminants that exceed the limits must not 

be placed on the market as such or be mixed with other foods or used as an ingredient in other  

foods.
5-16

 

 

Before Slovenia joined the EU, the Slovenian market was "a small system", where foods of Slovenian 

origin and imported foods were available to Slovenian consumers. The foods have already been 

controlled at the border. After Slovenia's accession to the EU, Slovenia became part of the large 

European market and the "big system" in which the principle of free movement of goods and thus the 

free movement of food between EU Member States is applied. 

 

 

1.1 The purpose and aim of the master’s thesis 
 

The purpose of the master’s thesis is the analysis and comparison of food security levels in terms of 

contaminants and pesticide residues in Slovenia before and after Slovenia joined the EU. We want to 

determine whether the free movement of goods between EU Member States represents greater risk for 

food contaminated with pollutants from the environment when reaching Slovenian consumers. We are 

interested, if any of the countries, groups of foods or pollutants stand out. With this work we want to 

determine how did Slovenia's accession to the EU affect the selection of suppliers and hence the 

selection of raw materials. We also want to find out how many inadequate foods go past the 

supervision of inspections performing official control of foodstuffs and reach the sales shelves. 

 

In order to identify levels of food safety in terms of contaminants on the territory of Slovenia, we have 

set the following objectives: 

-  to analyse and compare the results of analysis of officially taken samples by type of food, food 

origins, individual contaminants, sampling location and period; 

- to establish the actual situation before and after Slovenia joined the EU and trends; 

- to determine whether any of food groups, pollutants or state(s) stand out; 

- to determine whether the bigger and open systems present greater risk for health of Slovenian 

consumers or smaller, more closed systems are safer in this respect; 

- to determine whether the entry of Slovenia into the EU has impact on the selection of suppliers and 

hence on raw materials of Slovenian producers; 

- to determine the success of inspection services performing official inspection control of foodstuffs; 

- to make proposals to improve and develop guidelines. 

 

 

1.2 Hypotheses 
 

In accordance with the purpose and goals of the thesis, we set the following hypotheses: 
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- H1: In the period before Slovenia joined the EU there were less non compliant samples because of 

the presence of contaminants from the environment, after Slovenia joined the EU the number of such 

samples has increased. 

- H2: Some food producers, after Slovenia joined the EU, changed suppliers of raw materials. 

- H3: After the entry of Slovenia into the EU food producers examine their suppliers from the EU at 

lower criteria and less often than suppliers from third countries. 

- H4: After Slovenia joined the EU, there is a positive correlation between substitution of suppliers 

and the number of inadequate samples. 

- H5: After joining the EU the inspections in Slovenia pay less attention to foods originating from the 

EU. 

- H6: The official sampling plans aren’t based on comparative statistical analyses. 

 

 

2 REVIEW OF LITERATURE  
 

2.1 Food safety system in Slovenia before joining the EU 
 

Before joining the EU, food safety in Slovenia was governed by law on health compliance of foods 

and products and substances that come into contact with food (Gazette of RS, No. 52/00, 

No.42/02 and No. 47/04), which in Article 7 states that foods should not be placed on the market, or 

must not be on the market if they contain contaminants or other substances harmful to health, or 

contain them in such quantities that endanger health. This is based on analysis and risk assessment of 

pollutants or other substances that may represent risk to human health.
17 

 

From Slovenian independence in 1991 to joining Slovenia to EU, official food control was taking 

place at all entry points in Slovenia and also inside the country. Ministry of Health, Health 

inspectorate of Slovenia (HIRS) had main control over the food of plant origin and drinking water, 

while Ministry of agriculture, forestry and food, Veterinary administration (VARS) had main control 

over the food of animal origin. At that time, all food that was imported into Slovenia was examined on 

border. On Slovenian market we had foods of Slovenian origin and imported foods. 

  

After Slovenia became EU member, the role of free movement of food was applied. Consequently, at 

borders competent authorities carry out regular official controls on food and feed imported from third 

countries (not EU members) into the EU territory. On Slovenian market we have foods of Slovenian 

origin, foods from other member states (free movement of foods) and imported foods from third 

countries.  

In 2010, on the basis of Law of public administration Act, Inspectorate of the Republic of Slovenia for 

Agriculture, Forestry and Food (IRSAFF) took over some duties from HIRS in the field of food 

safety. Because of that, IRSAFF started with sampling in this professional field in April 2010. 
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2.2 The European Union food safety system  
 

Between EU member states the role of free movement of goods is applied. The concern of the EU is to 

make sure, that the food we eat is safe and high quality, whether it is home-grown or came from 

outside the EU (imported food), that consumers are well informed and that they have as much choice 

as possible. EU legislation ensures that the same rules are applied to the same products by the 

competent authorities throughout the EU and that criteria are fulfilled. The overall responsibility to 

supply safe food is set by general EU food law, Regulation 178/2002 laying down the general 

principles and requirements of food law, establishing the European food safety authority and laying 

down procedures in matters of food safety. Regulation 315/93 lays down procedures for contaminants 

in food and provides framework for setting maximum levels for certain contaminants in foodstuffs.
18, 

19 

 

The system for ensuring food safety is common to all EU countries, but it allows diversity. EU 

legislation provides that member states have the responsibility to enforce food legislation, monitor and 

verify that requirements are fulfilled by food business operators at the stage of production, processing 

and distribution. Official control must be carried out regularly, on risk basis and with appropriate 

frequency and must be equally applied to its own market, on the market within the EU, to exports 

outside the EU and to imports from third countries. 
18, 20 

 

The concept of “trace-ability” ensures that all foodstuffs, animal feed and feed ingredients can be 

traced through the food chain, from farm to fork. Rapid alert system for food and feed (RASSF) 

makes sure that governments can act quickly in the event of a food safety scare. Producers and 

processors must comply with a large number of food safety rules and high hygiene standards.
18-22

 

 

The strict regulations and measures applied in European countries provide that food is generally safe, 

but ingestion of contaminated food may still present an important route of exposure to chemical 

hazards, especially those unintentionally present in our food as contaminants from the environment. 

Committee generally recommended that exposures to contaminants should be as low as reasonably 

achievable -ALARA principle. 
18, 19, 21

 

Basis for official controls in all member states EU are set in Regulation 882/2004, to ensure a 

verification of compliance with food law rules. Each member state must ensure that official controls 

are carried out regularly, on a risk basis and with appropriate frequency. 
21

 

 

 

2.2.1 Hazard analyses and critical control point system (HACCP) 
 

Farmers, traders and importers are responsible for food safety. Food businesses must folow the hazard 

analysis critical control point (HACCP) principles. It is the system adopted by the Codex alimentarius 

commission. It`s a systematic preventive approach to food safety used at all stages of food production 
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and preparation processes including packaging and distribution. HACCP is used in the food industry 

to identify potential food safety hazards, so that key actions can be taken to reduce or eliminate the 

risk of the hazards being realized.  It identifies physical, chemical and biological hazards as a means 

of prevention rather than finished product inspection. Food producers and processors must identify 

each point in the production process critical to food safety and then must establish, maintain and 

constantly review their safety procedures. 
23, 24

 
 

 

 

2.2.2 Rapid alert system for food and feed (RASFF) 
 

The RASFF was established to provide food and feed control authorities an effective tool for 

exchanging information concerning safety of food and feed. It is a system by which the information 

from one member state is passed to all other. It exists from 1992 in the framework of Directive 92/59 

on general product safety, but the legal basis of the RASFF system is Regulation 178/2002. In the case 

of exceeded limits of the analyzed parameters, it is up to the member states to withdraw the products 

from the market or take other appropriate measures, based on their own risk assessment. They should 

also immediately notify the results and the action taken to the RASFF system which notifies all other 

members if there is a potential risk to consumers (Figure 1). The system differentiates between border 

and market notification.
 18, 25, 26

  

 

 

Figure 1: Schematic  representation of the information flow of the RASFF system 
(http://ec.europa.eu/food/food/rapidalert/rasff_portal_database_en.htm) 
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Market notification notifies foods found on the community territory and border notification notifies 

foods that are subjects of a border rejection (did not enter the community). Alert notifications are 

given when food presenting serious risk is on the market or when rapid action is necessary. 

Information notification is sent when risk does not require rapid actions, e.g. if food has not reached 

the market or is no longer on the market. A news notification is sent when information needs to be 

sent because of interest for food and feed control authorities in the Member states. All members of the 

RASFF system have out of hours arrangements to ensure that in case of an urgent notification duty 

officers can be warned and take appropriate action.
25

 

 

Member States notify the EU RASFF system on non-compliant samples (notifications), since the 

product may be on the market in other EU Member States. It is about communicating important 

information of relevant information, interesting facts and circumstances. Notification of non-

compliant local food samples are generally not communicated in the EU RASFF. 

 

 

2.2.3 European food safety authority 
 

EU established European food safety authority (EFSA) by the legal basis set down in Regulation 

178/2002. It was established to independently review any problem that arises in the field of food 

safety. EFSA tasks are there to provide scientific and technical support and assistance, to provide the 

scientific opinions, to collect, collate, analyse and summarise scientific and technical data, to 

undertake actions, to identify risks and to ensure that the public and interested parties receive rapid, 

reliable information. Its own conclusions are expressed independently.
18 

 

 

2.3 Food contaminants 
 

Food contamination refers to the presence of harmful chemicals in food and / or microorganisms that 

can cause illness. Food contaminants are substances that have not been intentionally added to food. 

Each impurity or substance which contaminates another, is accidentally or inadvertently present in 

food, water or air and may be harmless, harmful or potentially toxic, can be named pollutant or 

contaminant. They may be present in certain foodstuffs due to environmental contamination, 

cultivation practices (including operations in agriculture, animal husbandry and veterinary medicine) 

or as a result of the various stages of foods production, packaging, transport or holding (manufacture, 

processing, preparing, handling, packaging, transport or storage of such food). Often they result from 

environmental contamination. Foreign bodies, such as insect fragments, animal hair, hair, etc.., are not 

covered in this definition. Contaminants in food can occur naturally, are transferred through water, air 

and soil or are generated as a by-product of food production. Mycotoxins such as aflatoxins are 

commonly found in groundnuts, which is a result of mould activity. The presence of dioxins in food is 

mainly due to contamination from the environment. Polycyclic aromatic hydrocarbons and acrylamide 
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are present in food as a result of the technological process of preparing this food. Since contamination 

generally has a negative impact on the quality of food and, can represent a threat to human health if it 

is present above certain levels, the EU has taken measures to minimize contaminants in foodstuffs. 
3, 

19, 27-29
  

Community measures have been taken for the following contaminants: metals (cadmium, lead, 

mercury, and inorganic tin), mycotoxins (aflatoxins, ochratoxin A, fusarium-toxins, patulin), dioxins 

and PCBs, polycyclic aromatic hydrocarbons (PAH), 3-monochloropropane-1,2-diol (3-MCPD) and 

nitrates).
3, 29-31

   

 

 

2.3.1 Toxicity 
 

Toxicity of various chemical substances can be acute or chronic depending on the time and frequency 

of exposure to a specific toxin. Acute poisoning occurs after short time (24 hours or less) exposure to 

certain lethal dose of a chemical substance, while chronic poisoning is a result of exposure to low 

concentrations of toxins over time. Symptoms of acute and chronic toxicity are different.
 1, 22, 32-34

 

 

Acute toxicity of toxin is described with a fatal dose of toxin at which 50% of laboratory test animals 

die (LD50 (mg / kg body weight)). Acute toxicity is highly dependent on age, sex and species of 

animals and most often the tests carried out on mice, rats and dogs.
 1, 22, 32-34

 

 

Determination of chronic toxicity is used most often to estimate the value of NOAEL (Non observable 

adverse effect level). Studies that were carried out take into account all potential exposures: 

absorption through the skin, through inhalation and the ingestion. The value of the NOAEL is the 

basis of determining the ADI (Acceptable daily intake). ADI is the amount of certain chemical 

substances that can be consumed by humans every day without a health risk and is expressed in mg / 

kg bw (body weight) / day. In order to ensure that the daily intakes of pollutants are lower than ADI, 

tolerant levels are calculated, taking into account the daily consumption of food (tolerant level = 

recommended daily intake / average daily consumption of food). Tolerant level is dependent on the 

type of diet. Based on data, maximum tolerated daily intake PMTDI (Provisional maximum tolerable 

daily intake) or tolerated weekly intake PTWI (Provisional tolerable weekly intake) are determined. 

PMTDI is used for contaminants with a longer half-life. Provisional intake is used when the data are 

insufficient to set up the TDI. 
1, 22, 32-34 

 

Some chemical contaminants are carcinogenic. International agency for research on cancer (IARC), 

classified cadmium, aflatoxins, dioxins, some PAHs and some pesticides as human carcinogen in 

Group 1. Some contaminants are listed in the list of possible or probable human carcinogens e.g. lead, 

methylmercury compounds, N-nitroso compounds (NOC), aflatoxin M1, ochratoxin A, fumonisin B1, 

some furans, some dioxin-like PCBs, some PAHs and some pesticides. 
35
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2.3.2 Inorganic chemicals 
 

Chemical elements are placed into four categories: essential major elements, essential trace elements, 

elements whose health relevance remains obscure and toxic elements. All elements are toxic at 

enough high concentrations, but term “toxic elements” means elements, that are toxic already at very 

low concentrations. 
 1, 27, 33, 36

   

 

Heavy metals cadmium, lead and mercury are typical toxic elements and maximum levels in certain 

foods have been established by commission regulation (EC) No 1881/2006. Methods of sampling and 

analysis for the official control of these metals in foodstuffs are laid down in commission regulation 

(EC) No 333/2007.
 3
 

 

 

2.3.2.1 Natural and anthropogenic sources 
 

Inorganic chemicals naturally occur in the Earth’s crust and are present in all soils and rocks. Natural 

sources of inorganic chemicals in the environment are contributed by geological cycles, by chemical 

weathering or volcanic emanation. In chemical weathering, rainwater dissolves rocks and soil matter 

and transports it to streams, rivers and via them to the oceans and translocating inorganic chemicals 

from terrestrial to the aquatic system.  Volcanic eruptions add inorganic chemicals to the both the 

terrestrial and aquatic environmental component via atmospheric system. Once inorganic chemicals 

get into the atmosphere, they may travel long distances if the particles are very small. 
27, 33, 37

 

 

Human activities contribute a large share of inorganic chemicals into the environment and disturb its 

geochemical equilibrium (Figure 2). Most of the high levels found throughout the environment come 

from human activities. Point and nonpoint sources of pollution are two major modes of anthropogenic 

activity that may lead to an accumulation of heavy metals in the environment. The point sources are 

those that are located in the vicinity of metal-polluted soils such as mineral mining, metal smelting, 

refining and processing, traffic, industries, and geothermal brines. Nonpoint sources are fertilization, 

fly ash, sewage sludge, irrigation and pesticide application. Crops accumulate chemical trace elements 

if they are present in soil or in irrigation waters. When sewage sludge is used as a fertilizer, fly ash as 

soil conditioner and if soil has heavy applications of commercial fertilizers that can lead to the 

spreading of heavy metals into the food chain.
27, 33, 37  
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Figure 2: Sources of anthropogenic and natural sources of inorganic chemicals in soil 
33

 

 

 

2.3.2.2 Metals 
 

Environmental heavy metals levels have increased considerably since the beginning of the industrial 

age. They are present in various environmental media and food all over the globe at levels that 

adversely affect humans and wildlife. Beside natural sources, heavy metals derive from intentional 

uses particularly depending also on state of substitution of intentional uses (products and processes), 

fossil fuel energy production (especially coal), extent of mining and mineral extraction industry, waste 

disposal processes (incineration, landfilling), implementation of release control technologies. They are 

elements and cannot degrade or are destroyed in nature, so once released into the environment, they 

stay in circulation and can be accumulated in soil or sediments.  

The term “heavy metals” refers to inorganic chemicals that contain heavy metals as their elemental 

components and may be dangerous to health. The emergence of the harm is that their ions replace 

other metal ions that form active sites of enzymes in organisms, which makes these enzymes stop to 

work. Other metal-influenced processes involve the permeability of membranes, the propagation of 

electric stimuli, the conformation of proteins and nucleic acids or they engage in coordinate bonding, 

acid-base equilibrium, biological mineralization, maintenance of catalytic processes. Heavy metals 

travel or cycle through the natural environment. They are transported from the soil into nearby lakes 

and rivers, some evaporate into the air and are transported by wind, re-deposited to the surface when 

the cycles starts again, some are taken up by plants. Due to their persistence they accumulate in tissues 

and consequently in the food chain, the phenomenon is known as bioaccumulation. When people are 

exposed to heavy metals, many factors will determine whether they will be harmed. These depends on 

the dose (how much), the duration (how long), how they come in contact with them, on age, sex, diet, 
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lifestyle and state of health. Children are more sensitive to the health effects than adults. Because of 

the development, metabolic features, faster absorption and increased water intake per unit of body 

weight they are very vulnerable to the effects of heavy metals. Children also have a larger burden/kg 

body weight due to their lower body weight. Within the European community the elements of highest 

concern are As, Cd, Co, Cr, Cu, Hg, Mn, Ni, Pb, Sn, and Tl. Some of these elements are dangerous to 

health or to the environment (e.g. Hg, Cd, As, Pb, Cr), some of them are actually necessary for 

humans in minute amounts (Co, Cu, Cr, Ni) while others are carcinogenic or toxic, affecting, among 

others, the central nervous system (Hg, Pb, As), the kidneys or liver (Hg, Pb, Cd, Cu) or skin, bones, 

or teeth (Ni, Cd, Cu, Cr). People and animals can take heavy metals through plants (food chain) and 

directly with the inhalation of heavy metal- dust rich with particles and ingestion of contaminated soil 

particles (from hand to mouth).  Cadmium (Cd), lead (Pb) and mercury (Hg) are typical toxic elements 

and environmental pollutants, which cannot be easily removed from the environment (Table 1). 
27, 32, 

36-38 
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Table 1: Cadmium, lead and mercury, their sources, use and toxic effects 
6, 27,32,35- 39

 

HEAVY METAL Cadmium   (Cd) Lead           (Pb) Mercury     (Hg) 

SOURCES NATURAL: occurs in the Earth’s crust. 

All soils and rocks, volcanic emissions 

and weathering of rocks, coal, forest fires.  

ANTHROPOGENIC: by-product of the 

metallurgy, released into the environment,  

via the smelting of metals, burning of 

fossil fuels, the incineration of waste 

materials, waste disposal, cement 

production, the use of mineral fertilizers, 

phosphate and sewage sludge fertilizers, 

domestic waste water, disposing of 

products  that contain cadmium, industrial 

discharges, traffic and transport. 

NATURAL: occurs in the Earth’s crust, 

usually combined with other elements. All 

soils and rocks, volcanic emissions and 

weathering of rocks, coal. 

ANTHROPOGENIC: battery manufacturing, 

mining, lead smelting and refining 

industries, printing industries, firing ranges, 

disposing of products that contain lead, 

recycling, burning of fossil fuels, the 

incineration of waste, in the past also vehicle 

exhaust.  

NATURAL: occurs in the Earth’s crust, 

degassing from mineral deposits and 

aquatic and terrestrial systems, eroded 

from rocks, through natural vents and hot 

springs, from volcanic emissions and 

forest fires, weathering of rock.  

ANTHROPOGENIC: mining, smelting, 

industrial activities, cement production, 

burning of coal and oil, incineration of 

waste, cremation, disposing of products 

that contain mercury, wastes from 

industrial facilities and sewage treatment 

plants. 

USE as a component of batteries, a stabilizer in 

polymer industry, metal coatings and as a 

pigment, in photographical processes,  

electric and hybrid electric vehicles, 

remote area power storage systems, solar 

cells, in dyes, alloys, fire alarms, high 

pressure/temperature bearings, starting 

switches, aircraft relays,   

In storage batteries, cars and other vehicles, 

building constructions, storage tanks, 

chemical resistant linings, in glass and 

ceramic materials, plastic stabilizers, caulk, 

weights, shots and ammunition, cable covers, 

as shield from radiation, as material resistant 

to corrosion, in some gasoline for off-road 

vehicles and airplanes. 

In the past use in pipes and plumbing 

fittings, fishing sinkers, solder, as a pigment 

in house paint, in food cans and petrol. 

Elemental mercury is used in small-scale 

mining of gold and silver, chlor-alkali 

production in electrical switches, 

barometers and thermometers, 

thermostats, in fluorescent and neon 

lights, notebook computers, modern 

telephones, anti-lock brakes in cars, dental 

filling amalgam. 

Mercury compounds are used in batteries, 

biocides in the paper industry, fungicides, 

antiseptics, disinfectants,  

as a preservative in vaccines, 

pharmaceutical and cosmetic preparations 

to control growth of microbial organisms, 

in latex paint as a preservative, as 

laboratory reagents and industry catalysts. 

In the past as pigments and dyes, in 

detergents and explosives. 

Continues 
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Continued 

HEAVY METAL Cadmium   (Cd) Lead           (Pb) Mercury     (Hg) 

EXPOSURE via food, water, air, soil, dust, smoking 

 

Via food, water, air, soil, dust, by skin 

contact, smoking, permeates the placental 

barrier. 

Via food, water, air, soil, dust, permeates 

the placental barrier. 

IARC Group 

 

Human carcinogen, Group 1. Probably carcinogenic to human, Group 2A Methylmercury compounds are possibly 

carcinogenic to humans, Group 2B. 

Metallic mercury and inorganic mercury 

compounds are not classifiable as to its 

carcinogenicity to humans, Group 3. 

TOXIC EFFECTS Toxic for humans and environment. 

Kidney damage is the critical health 

effect. Associated with nephrotoxicity, 

osteoporosis, neurotoxicity, 

carcinogenicity, genotoxicity, 

teratogenicity, endocrine and reproductive 

effects. 

Primarily on nervous system, the 

hematological and cardiovascular system and 

the kidney. Neurotoxicity, cardiovascular 

effects and nephrotoxicity, anemia, 

gastrointestinal effects, altered 

immunological system, endocrine and 

hepatic effects, ocular effects, miscarriage in 

pregnant women, children may be born 

prematurely and have lower weights at birth, 

damage the organs for sperm production. In 

children slow mental development, physical 

growth and lower intelligence. A bluish-

tinged line in the gums at high exposures.  

Highly toxic to the developing brain and 

nervous system. Neurotoxicity, tremor, 

irritability, nervousness, excessive 

shyness, insomnia, neuromuscular 

changes, polyneuropathy, memory loss, 

loss of vision, adverse renal effects, 

kidney damage, thyroid effects, heart 

disease, pulmonary dysfunction, 

malfunction of cardiovascular, immune 

and reproductive systems. Some forms 

rapidly absorbed through the skin. 

Inorganic compounds are less toxic than 

organic.  

 

ACUTE* SYMPTOMS 

IN HUMANS 

Excessive salivation, abdominal pain, 

diarrhea, vertigo, loss of consciousness. 

It is a typical cumulative poison-much more 

potent chronic toxicant than acute one.  

Acute symptoms are lassitude, vomiting, loss 

of appetite, muscle weakness, dysfunction of 

body coordination, convulsions, stupor, 

coma, in pregnant woman miscarriage. 

Nausea, headache, abdominal pain, 

diarrhea, metallic taste, albuminuria, 

kidney dysfunction.  

CHRONIC * 

SYMPTOMS IN 

HUMANS 

Growth retardation, impaired kidney 

function, hypertension, hepatic 

dysfunction, osteoporosis, cancer.  

Metabolic disturbances, renal misfunction, 

cardiovascular effects, anemia, brain and 

liver damage, neurotoxicity, damage of 

organs responsible for sperm production. 

Ataxia, impairment of body coordination, 

mental retardation, loss of taste and smell, 

DNA damage. 

Continues 
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Continued 

HEAVY METAL Cadmium   (Cd) Lead           (Pb) Mercury     (Hg) 

BIOLOGICAL HALF-

LIFE IN HUMANS 

Between 10-30 years. For inorganic lead in blood and bone 

approximately 30 days and between 10 and 

30 years, respectively. 

Methylmercury about 120 days, inorganic 

mercury about 70 days. 

PTWI 7 µg/kg b.w./week (WHO, 1988) 

2.5 µg/kg b.w./week (EFSA, 2009, 

confirmed in 2011) 

25 µg/kg b.w./week 1,6 µg/kg b.w./week for methylmercury 

MEAN INTAKE FOR 

THE EU MEMBER 

STATES 

30% of the PTWI (WHO), except the 

Netherlands with 38% 

14% of the PTWI 30% of the PTWI for total mercury. 

Less than 30% of the PTWI for 

methylmercuy. In Norway 78% of the 

PTWI. 

MRLS (ATSDR) For oral intermediate dose 0.0005 

mg/kg/day and chronic 0.0001 mg/kg/day. 

No MRLs have been derived. 

The Centers for Disease Control (CDC 1991) 

has defined a level of concern for lead 

exposure in children in terms of a blood lead 

concentration of  

10 µg/dL. 

For methylmercury minimal risk level 

(MRLs) for oral chronic exposure is 

0.0003 mg/kg/day. 

*acute (1-14 days), intermediate (>14-364 days), and chronic (365 days and longer) exposure durations 
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Cadmium 

 

Cadmium (Cd) is a heavy metal and a non-essential and toxic element for humans and also an 

environmental contaminant. All soils and rocks, including coal and mineral fertilizers, have some 

cadmium in them. It is used as a component of batteries, a stabilizer for plastics, metal coatings and as 

a pigment. It is also widely distributed when it is present as a contaminant in fertilizers.  

 

In the environment it occurs naturally in the earth’s crust, through natural processes, such as volcanic 

emissions and weathering of rocks. Anthropogenic sources are mainly industrial and agricultural 

sources. Cadmium is a by-product of metallurgy and it is also released into the environment via 

smelting of metals, burning of fossil fuels, incineration of waste materials and use of phosphate and 

sewage sludge fertilizers. As an anthropogenic source cadmium is released in the air mainly through 

industrial emissions, especially non-ferrous metal production and combustion of fossil fuels. Natural 

sources are mainly volcanoes. Rivers transport large quantities of cadmium from weathering and 

erosion processes, domestic wastewater, non-ferrous metal smelting and refining and manufacturing 

of chemicals and metals. The major contributors to cadmium deposition in agricultural soils are 

phosphate fertilizers, sewage sludge and atmospheric pollution. Cadmium is much less mobile in soil 

than in air and water.  

 

Both, natural processes and anthropogenic activities contribute to the contamination by cadmium of 

the environment and consequently of the food chain (Figure 3). Since cadmium is taken up by plants, 

highly contaminated areas may show higher cadmium concentrations in locally produced food and the 

use of cadmium-containing fertilizers in agriculture can increase cadmium concentrations in food, 

especially in the case of cereals and vegetables. Cadmium and cadmium compounds are, compared to 

other heavy metals relatively water soluble and therefore also more mobile in soil, more bio-available 

and tend to bioaccumulate.    

 

Dietary exposure to cadmium from food is also determined by consumption patterns, not only by 

cadmium levels. Some foods that contain high cadmium levels are rarely consumed by general 

European population (e.g. oilseeds). Food with high consumption and lover cadmium concentrations 

are major contributors to the overall cadmium intake (Table 2). For non-smoking population, food is 

the main source of cadmium exposure, about 90%. The main contributors are cereals and vegetables. 

Meat and fish normally contain lower cadmium concentrations. Kidney and liver can have high 

concentrations, because in them cadmium concentrates. 
27, 36, 38, 40-43
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Figure 3: Sources of human exposure to cadmium 

(http://www.efsa.europa.eu/en/scdocs/doc/980.pdf) 
40

  

 

 

Cadmium absorption is relatively low (3-5%), but it is efficiently retained and accumulates in the 

kidneys and liver. Cadmium absorbed into the body is retained in the kidney and liver with biological 

half-life estimated on 10-30 years. Food or beverages contaminated with high amounts of cadmium 

give rise to acute gastrointestinal symptoms, such as vomiting and diarrhoea (acute effect). Cadmium 

may cause renal dysfunction of kidneys and demineralization of bones. Cadmium exposure has been 

associated with nephrotoxicity, osteoporosis, neurotoxicity, carcinogenicity, genotoxicity, 

teratogenicity, endocrine and reproductive effects.  Cadmium bioavailability, retention and toxicity 

depend on nutritional status and multiple pregnancies, preexisting health conditions or diseases. Based 

on data from 20 European Union member states, the highest Cd concentrations were detected in 

seaweed, fish and seafood, chocolate and foods for special dietary uses. The food groups that 

contribute the major part of the dietary Cd exposure were cereals and cereals products, vegetables, 

nuts and pulses, starchy roots or potatoes and meat and meat products. The mean dietary exposure 

across European countries was 2.3 μg/kg body weight (b.w.) per week and the higher exposure was 

estimated to 3.0 μg/kg b.w. per week. Because of their diet, vegetarians have higher dietary exposure 

of up to 5.4 μg/kg b.w. per week. Regular consumers of bivalve molluscs and wild mushrooms also 

have higher dietary exposures of 4.6 and 4.3 μg/kg b.w. per week.  

 

The contribution from smoking can increase overall cadmium exposure by 15-30%, when smoking 

between 20-40 cigarettes a day. House dust can be an important source of exposure for children. The 

non-observed effect level (NOEL) of a single oral dose is estimated to be 3 mg elemental 

cadmium/person. Lethal doses in humans range from 350 to 8900 mg.
 40 

 

In 1995, the European commission’s scientific committee for food (SCF) specified the PTWI of 7 

μg/kg b.w. The Scientific panel on contaminants in the food chain (CONTAM) established for 

cadmium a tolerable weekly intake (TWI) of 2.5 μg/kg b.w. Vegetarians, children, smokers and 
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people living in highly contaminated areas may exceed the TWI by about 2-fold, so CONTAM 

concluded, that exposure to cadmium at the population level should be reduced. 
 6, 40

 

 

Table 2: Maximum levels for cadmium 
3
  

Foodstuffs Maximum levels 

(mg/kg wet 

weight) 

Meat of bovine animals, sheep, pig and poultry 0.05 

Horsemeat 0.20 

Liver of bovine animals, sheep, pig and poultry 0.50 

Kidney of bovine animals, sheep, pig and poultry 1.00 

Muscle meat of fish, excluding species listed the three parts below 0.05 

Muscle meat of fish bonito, common two-banded seabream, eel, grey mullet, 

horse mackerel or scad, louver or luvar, mackerel, sardine, sardinops tuna and 

wedge sole 

0.10 

Muscle meat of bullet tuna 0.20 

Muscle meat of anchovy and swordfish 0.30 

Crustaceans, excluding brown meat of crab and excluding head and thorax meat 

of lobster and similar large crustaceans 

0.50 

Bivalve molluscs 1.00 

Cephalopods (without viscera) 1.00 

Cereals excluding bran, germ, wheat and rice 0.10 

Bran, germ, wheat and rice 0.20 

Soybeans 0.20 

Vegetables and fruit, excluding leaf vegetables, fresh herbs, fungi, stem 

vegetables, root vegetables and potatoes 

0.05 

Stem vegetables, root vegetables and potatoes (peeled), excluding celeriac.  0.10 

Leaf vegetables, fresh herbs, celeriac and some fungi (common mushroom, 

oyster mushroom and shiitake mushroom) 

0.20 

Fungi, excluding those listed above  1.00 

Food supplements, excluding supplements listed below 1.00 

Food supplements consisting of dried seaweed or of products derived from 

seaweed 

3.00 

For details see Regulation 1881/2006. 3 

 

 

Lead 

 

Lead is a heavy, low melting, easily molded and shaped metal. It occurs in organic and inorganic 

forms, but the latter predominates in the environment. Lead is dispersed throughout the environment 

primarily as the result of anthropogenic activities. Once lead falls onto soil, it sticks strongly to soil 

particles and remains in the upper layer of soil and does not leach appreciably into the subsoil and 

groundwater. Movement of lead from soil depends on the type of lead compound, physical and 

chemical characteristic of the soil, the falling rain (acid rain). Plants and animals may bioconcentrate 

lead, but lead is not biomagnified in the aquatic or terrestrial food chain. After lead gets into human 

body, it travels in the blood to the soft tissues and internal organs. After several weeks, most of the 

lead moves in the bones and teeth, where it can stay for decades. Lead that is not stored in bones 

leaves body with urine or faeces. Children are more vulnerable to lead poisoning than adults.  They 

can absorb 40-50% of an oral dose of water-soluble lead compared to 3-10% for adults. About 99% of 

lead taken into the body of an adult and only 32% of lead taken into the body of a child will leave 
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within a couple of weeks. Because not all of the lead that enters the body will be eliminated, this will 

result in accumulation of lead, especially in bones. During pregnancy and periods of breast feeding, 

after breaking a bone or during advancing age, lead can re-enter blood and organs. Lead can be 

transferred from the mother to the fetus and also from mother to infants via maternal milk. The main 

target for lead toxicity in adults and children is the nervous system. In Europe, control measures have 

been taken to regulate lead in paint, petrol, food cans and pipes since 1970s.
 27, 36, 38, 44-46

 

 

Some maximum levels for lead in foodstuffs are listed in Table 3. Lead dietary exposure for average 

adult consumers in 19 European countries ranged from 0.36 to 1.24 µg/kg b.w. per day. The most 

important contributors to lead exposure in the general European population were cereal products, 

potatoes, cereal grains (except rice), cereal-based mixed dishes, leafy vegetables and tap water.
 45

  
   

 

Table 3: Maximum levels for lead 
3
  

Foodstuff  Maximum level 

(mg/kg wet 

weight) 

Raw, heat-treated milk and milk for the manufacture of milk-based products 0.02 

Infant formulae and follow-on formulae 0.02 

Meat of bovine animals, sheep, pig and poultry 0.10 

Offal of bovine animals, sheep, pig and poultry 0.50 

Muscle meat of fish 0.30 

Crustaceans, excluding brown meat of crab, head and thorax meat of lobster and 

similar large crustaceans 

0.50 

Bivalve molluscs 1.50 

Cephalopods 1.00 

Cereals, legumes and pulses 0.20 

Vegetables, excluding brassica vegetables, leaf vegetables, fresh herbs and 

fungi 

0.10 

Brassica vegetables, leaf vegetables,and fungi common mushroom, oyster 

mushroom and shiitake mushroom 

0.30 

Fruit, excluding berries and small fruit 0.10 

Berries and small fruit 0.20 

Fats and oils, including milk fat 0.10 

Fruit juices, concentrated  fruit juices as reconstituted and fruit nectars 0.05 

Wine 0.20 

Aromatized wine, aromatized wine-based drinks and aromatized wine-product 

cocktails 

0.20 

Food supplements 3.00 
For details see Regulation 1881/2006. 3 

 

Maximum level for lead in tap water is 10 μg/L. 
47 

 

Mercury 

 

Mercury is the only metal that, in its pure form, is a liquid at room temperature and easily evaporates 

poisonous vapours. It has no known biological benefit for humans at any concentration. Mercury and 

its compounds are ubiquitous and persistent in the environment. Once released into the environment, 

mercury undergoes different chemical and physical transformations as it cycles between atmosphere, 
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land and water and it can cycle indefinitely. Mercury can be transported thousands of kilometres 

through the atmosphere, evaporate out of oceans, be absorbed or released by trees and plants, and 

accumulate in the bodies of fish, other animals and humans. In the environment mercury exists as 

elemental metallic mercury, inorganic and organic mercury (primarily methylmercury). Inorganic 

forms can be in lakes, rivers, wetlands and marshes converted by the micro flora and micro fauna into 

organic form, which is more toxic. 
27, 36, 38, 48 

  

Inorganic mercury is toxic when humans or wildlife are exposed to high levels for a short period of 

time. Organic methylmercury is the greatest source of concern because it has a greater tendency to 

accumulate in the body over time, eventually causing harm in small amounts. Elemental mercury is 

volatile and mainly absorbed through the respiratory tract. About 80% of inhaled vapours are 

absorbed by the lung tissues. Gastrointestinal absorption of inorganic mercury is between 10 to 30% 

and absorption of methylmercury more than 80%. 

 

Inorganic mercury in food is less toxic than methylmercury. Methylmercury is mainly present in fish 

and seafood products and there it can make up more than 90% of the total mercury. Other foods 

contain mercury mostly in the inorganic form. Methylmercury bioaccumulates and biomagnifies in the 

food chain. Even relatively low concentrations of mercury in the environment may lead to such 

methylmercury levels in fish that present a real risk to individuals that consume fish regularly.  A 

large predatory fish, which are at the top of the food chain have higher concentrations of 

methylmercury. Marine mammals also have high concentrations.  

 

Absorbed inorganic mercury distributes mainly to the kidneys and on a smaller scale to liver, so the 

critical effect is renal damage. Effects on the nervous system are the most sensitive endpoints 

following inhalation. Nephrotoxicity is the most sensitive target following chronic ingestion of 

inorganic mercury. Methylmercury is the greatest toxicological concern. Development of the central 

nervous system is affected by the chronic oral exposure. Absorbed methylmercury is distributed to all 

tissues, although the largest deposition occurs in kidneys, but the primary site of toxicity is nervous 

system, resulting in limited development of the brain and nervous system of the fetus.  The 

cardiovascular, immune and reproductive systems are also affected at higher doses. 
27, 36, 38, 48, 49 

  

 

Some maximum levels for mercury in foodstuffs are listed in Table 4. Fish and seafood are the main 

sources of human dietary exposure to mercury, and this is predominantly methylmercury. Wild fish 

species that are low in the food chain have total mercury concentrations of less than 100 µg/kg wet 

weight, whereas predatory fish may contain more than 1000 µg/kg wet weight. Farmed fish fed with 

pellets contain total mercury levels in the range of 8 to 100 µg/kg flesh. In farmed tuna a little higher 

level has been found. European food safety authority (EFSA) in 2008 recommended young children 

and women who might become pregnant, women who are pregnant or women who are breastfeeding 

should not eat more than one small portion (<100g) of large predatory fish, such as swordfish, shark, 

marlin and pike per week. Also, they should not eat tuna more than twice per week.
 49 
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Table 4: Maximum levels for mercury 
3
  

Foodstuffs Maximum levels 

(mg/kg wet 

weight) 

a) Fishery products and muscle meat of fish, excluding species listed below in b. 

The maximum level applies to crustaceans, excluding the brown meat of crab, 

head and thorax meat of lobster and similar large crustaceans 

0.50 

b) Muscle meat of fish anglerfish, Atlantic catfish, bonito, eel, emperor, orange 

roughy, rosy soldier fish, grenadier, halibut, kingklip, marlin, megrim, mullet, 

pink cusk eel, pike, plain bonito, poor cod, Portuguese dogfish, rays, red fish, 

sail fish, scabbard fish, sea bream, Pandora, shark, snake mackerel or butterfish, 

sturgeon, swordfish, tuna 

1.00 

c) Food supplements 0.10 
For details see Regulation 1881/2006. 3 

 

 

2.3.2.3 Inorganic tin (Sn) 
 

Tin occurs naturally in foods as stannous and stannic salts. Canned food, especially tinned fruit and 

vegetables in metal cans, represents the major route of human exposure to tin, since all canned food 

represents approximately 83% of the tin intake. Some chemical forms of tin can cause gastric 

disturbances. Higher concentrations found in canned foods are a result of dissolution of the tin coating 

or tin plate. 
50, 51

 

 

The concentration of tin in canned foods depends on the type and acidity of the food (low pH is more 

aggressive), time and temperature of storage, and the presence of air in the can headspace. It also 

varies according to whether the can is lacquered, the presence of plant pigments, reducible organic 

compounds and food additives. Oxidizing agents such as nitrates, iron and copper salts, certain 

pigments, and sulphur compounds, presence of fertilizers and pesticides in food all accelerate 

dissolution of tin. Tin salts, sugars and colloid like gelatine retard detinning. Lacquering of cans also 

reduces corrosion and prevents detinning. Storing foods in opened unlacquered cans results in 

substantial increases in the tin concentration of the food. Some maximum levels for inorganic tin in 

canned foodstuffs are listed in Table 5. 
27, 36, 50, 51

   

 

Table 5: Maximum levels of inorganic tin 
3
 

Foodstuff  Maximum level 

(mg/kg wet 

weight) 

Canned foods other than beverages 200 

Canned beverages, including fruit juices and vegetable juices 100 

Canned baby foods and processed cereal-based foods for infants and young 

children, excluding dried and powdered products 

 

50 

Canned infant formulae and follow-on formulae, excluding dried and 

powdered products. 

50 

Canned dietary foods for special medical purposes intended specifically for 

infants, excluding dried and powdered products. 

 

50 
For details see Regulation 1881/2006.3 
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Tin sources, use, exposure and toxic effects are listed in Table 6. 

 

Table 6: Tin sources, use, exposure and toxic effects 
35, 50, 51

 

METAL Tin (Sn) 

SOURCES NATURAL: occurs in the Earth’s crust. Soils and rocks in some areas, volcanic 

emissions and weathering of rocks, fossil fuels. Occurrence of tin in the metallic 

state is rare.  

ANTHROPOGENIC: combustion of fossil fuels, the incineration of waste 

materials, waste disposal, as food additive (E512). 

USE Food containers and processing equipment, for plating, production of tin alloys, 

as pigments in the ceramic and textile industry.  

Organic-tin compounds are used as heat stabilizers in the production of PVC 

plastics, curing agents for silicon rubber, and catalysts in the production of 

polyurethane. 

EXPOSURE Canned foods, via air, dust, organic-tin containing food additives. Drinking 

water is not a significant source. 

IARC GROUP No data of carcinogenicity classification. 

TOXIC 

EFFECTS 

Gastric disturbances.  

ACUTE * 

SYMPTOMS IN 

HUMANS 

These are caused by the irritation action of soluble inorganic tin compounds on 

the mucosa of the gastrointestinal tract. Abdominal distension and pain, cramps, 

nausea, bloating, and/or diarrhea, vomiting, chills, fever and headache.  

150 mg/kg in canned beverages and 250 mg/kg in other canned foods could 

produce acute symptoms. 

CHRONIC * 

SYMPTOMS IN 

HUMANS 

Not teratogenic, appears to be genotoxic agent in vitro. There are no data on 

systemic toxicity of orally ingested tin salts in humans. Inorganic tin 

compounds have low systematic toxicity. Tin is poorly absorbed in the 

gastrointestinal tract, has low accumulation in tissues and is rapidly excreted 

mainly in the faeces (as much as 98%) and slow elimination in the urine. 

Reduce of the absorption of zinc in humans.  

Studies in rats show growth depression, loss of appetite, reduce feed conversion 

efficiency, reduce calcium content of bone, pancreatic atrophy, histological 

changes in the gastrointestinal tract, kidneys, liver, and adrenal cortex. 

Alterations in hematological parameters indicative of anemia have been 

observed.  

BIOLOGICAL 

HALF-LIFE IN 

HUMANS 

In rats, the half-life of inorganic tin in the femur was 34-40 days.  For tin in 

liver and spleen half-lives were 85 and 50 days. A biological half-life of 

approximately 30 days was estimated for inorganic tin in mice by the whole-

body counting method. 

PTWI 14 mg/kg bw 

MEAN INTAKE 

FOR THE EU 

MEMBER 

STATES 

The mean dietary intakes of tin ranged from <1 mg/day to about 14 mg/day. 

The natural concentrations of tin in plant and animal tissues are low, < 2 mg/kg 

of food. Main dietary source is food that has been in contact with metallic tin 

from the tinplate of cans used to preserve them. Canned food in lacquered cans 

of concentrations from 0-6.9 mg/kg of food and food in unlacquered cans with 

mean values ranging from < 1 up to 1000mg/kg.   

MRLS (ATSDR)  The available data are insufficient to derive a tolerable upper intake level. 

Limits of 200 mg/kg in canned food and 100 mg/kg in canned beverages have 

been established to protect against the occurrence of acute gastrointestinal 

affects. 
*acute (1-14 days, intermediate (>14-364 days), and chronic (365 days and longer) exposure durations 
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2.3.2.4 Nitrates             
 

Nitrates are inorganic substances. In the environment they appear as an integral part of the nitrogen 

cycling. In the environment nitrates may be of natural origin or their presence may be a result of 

human activities. Nitrates are naturally present in soil, water and biota, and as a result of pollution in 

the air. Numerous processes of transformation of nitrate ions take place in soil, they can also be 

absorbed by plants, they are subject to microbial transformations or are washed from the surface into 

groundwater. Nitrate is an important component of vegetables because of its potential to accumulate. 

Approximately 20% of nitrate is converted to nitrite by bacteria on the back part of the tongue and 

then both are absorbed from the gastrointestinal tract. 

 

Nitrates are widely used in agriculture for fertilization of agricultural land, and therefore occur in 

increased quantities in soil and water. In the food industry, the nitrates and nitrites are used as food 

additives such as preservatives for microbiological safety and to develop or preserve appropriate food 

colours, especially in meat products. Reducing exposure to nitrates via food and water can be 

achieved with good agricultural practices, to ensure such a low level of nitrates as reasonably 

achievable - ALARA principle. 

 

The main sources of daily intake of nitrates are vegetables, water and meat products. The level of 

nitrate in certain vegetables depends on: soil, season, growing conditions, climatic conditions (poor 

light e.g. during winter resulting in a lower intensity of the process of photosynthesis, while nitrate 

accumulation in plant parts and, therefore, elevated nitrate levels), plant species (green leafy 

vegetables, such as rucola, lettuce and spinach already naturally contain higher concentrations of 

nitrates than other vegetables), methods of production (fertilizer use), storage of the crop and food 

processing. Drinking water may be an important source of nitrates, especially in areas where drinking 

water contains more nitrate. Inappropriate application of nitrogen fertilizers and manures can result in 

increased concentrations of inorganic nitrogenous compounds in ground and surface waters. Through 

the meat, people mainly get nitrites as a result of the curing process of meat and fish due to added 

nitrites. This is due to colour and growth inhibition of the Clostridium botulinum bacterium.
 
 

 

Nitrates are not toxic themselves, their metabolic products are toxic. By reduction process, nitrate can 

be converted into nitrite, nitric oxide and N-nitroso compounds which are harmful to health. 

Metabolic processes of nitrate can begin already in the oral cavity, where there present 

microorganisms by reduction process convert nitrate into the nitrite. In the stomach at low pH nitrites 

are transformed into nitric oxide. N-nitroso compounds in food can also occur as a result of biological, 

chemical or physical processes in agricultural crops, as a result of manufacturing processes or 

processes  in food before consumption, when the microorganisms present in food convert nitrate into 

the nitrite and the latter reacts with amines and amides present in food. 
33,

 
36, 52-54

  

 

Nitrate sources, use, exposure and toxic effects are listed in Table 7. 
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Table 7: Nitrate sources, use, exposure and toxic effects 
35, 36, 52-54

 

COMPOUND Nitrate 

SOURCES NATURAL: naturally occurring compound as part of the nitrogen cycle.  

ANTHROPOGENIC: as fertilizer, food additive (E251, E252), of minor 

importance via inhalation from cigarette smoke and car exhausts. 

USE As fertilizer, food additive. 

EXPOSURE Via food, water. 

IARC GROUP Probably carcinogenic to human, Group 2A. 

TOXIC 

EFFECTS 

Nitrate intake from diet or drinking water is not associated with increased 

cancer risk. 

Not genotoxic. Nitrate is relatively non-toxic, the main toxicological effects 

result from the formation of nitrite and its ability to react to form N-nitroso 

compounds.  

ACUTE * 

SYMPTOMS IN 

HUMANS 

Methaemoglobin, cyanosis, “blue baby syndrome”.  

Infants and children with bacterial infections of the gastrointestinal tract are 

more sensitive to nitrate, and recommended not to eat spinach. 

CHRONIC * 

SYMPTOMS IN 

HUMANS 

Positive association between nitrate and gastric cancer, colorectal cancer and 

non-Hodgkin’s lymphoma, and between childhood brain tumors and their 

mother’s intake of nitrite from cured meat, between high nitrite intake and 

gastric and oesophageal cancer in some studies.  

However, when nitrate is consumed in a normal diet containing vegetables, 

other bioactive substances, such as the antioxidant vitamin C, may inhibit 

negative impact, so beneficial effects of consumption of vegetables prevail. 

MEAN INTAKE 

FOR THE EU 

MEMBER 

STATES 

Between 81-106 mg/day.  

Exposure to nitrate from eating 400g of mixed vegetables per day (as 

recommended) was estimated to be 157 mg/day. 

ADI 3.7 mg/kg b.w./day for nitrate and 0.07 mg/kg b.w. for nitrite 

 

Maximum levels for nitrate are laid down in Commission Regulation (EC) no. 1881/2006, setting 

maximum levels for certain contaminants in foodstuffs (Table 8).
3
  

 

Table 8: Maximum levels for nitrate 
3
  

Fresh spinach Harvested 1 October to 31 March  

 

Harvested 1 April to 30 September  

3000 * 

 

2500 * 

Preserved, deep frozen or frozen spinach  2000 * 

Fresh lettuce (protected and open-grown lettuce Harvested 1 October to 31 March: 

lettuce grown under cover 

lettuce grown in the open air 

 

Harvested 1 April to 30 September: 

lettuce grown under cover 

lettuce grown in the open air 

 

4500 * 

4000 * 

 

 

3500 * 

2500 * 

Iceberg-type lettuce lettuce grown under cover 

lettuce grown in the open air 

2500 * 

2000 * 

Processed cereal-based foods and baby foods for 

infants and young children 

  

200 * 

* mgNO3/kg. For details see Regulation 1881/2006. 
3 
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2.3.3 Organic chemicals 
 

In this group there are organic compounds that are naturally produced, e.g. mycotoxins or organic 

chemicals produced by industry (polychlorinated biphenyls, pesticides), by-products of industrial 

processes (polychlorinated dibenzo-para-dioxins and polychlorinated dibenzofurans) and by-products 

of industrial food processes e.g. polycyclic aromatic hydrocarbons and chloropropanols. 
55

 

 

 

2.3.3.1 Mycotoxins 
 

Mycotoxins are natural chemical substances, toxic secondary metabolites produced by fungus 

(moulds) growing on some agricultural products under specific environmental conditions (soil, 

temperature, oxygen levels, humidity, nutrients). They can seriously impact human health, so levels 

must be as low as reasonably achievable. Three types of fungi are the major mycotoxins producers; 

Aspergillus, Penicillium and Fusarium. Mycotoxins can affect the immune and nervous system, 

kidneys, liver, and are also genotoxic, teratogenic and some are known to be cancer-causing. The most 

important mycotoxins regarding the effects on human health are aflatoxins, ochratoxin A, patulin and 

the fusarium toxins; deoxynivalenol, zearalenone and fumonisins. Exposure of consumers is mainly 

via plant food. As a result of consumption of contaminated feed by animals, exposure my also be via 

foods of animal origin such as milk, cheese, eggs and meat. Food can be fungally contaminated before 

and after harvest. Mycotoxins toxic effects may be both, acute (after a single exposure to large dose) 

and chronic (after long term repeated exposure to low concentrations).  

 

About 25% of the world`s crops are affected each year by variable levels of mycotoxins (Miller, 

1998).
56

 Based on the principles for the application of the HACCP system, approaches of the 

prevention and control of mycotoxins can be used before harvest, immediately after harvest, or during 

storage. The main approaches for preharvest prevention include appropriate agricultural practices, 

prevention of physical damage to crops by insects and breeding plants resistance to the fungus. The 

main postharvest strategy involves proper handling to avoid physical damage and crop cleaning to 

remove field soil, drying, keeping in dry, cleaning and removing the dockage. Aerating, hermetic 

storage and modified atmosphere, cooling, have been used to reduce fungal growth in stored grains. 

Mycotoxins content in food my decrease by processes such as cleaning, sorting and grading of cereals 

and fruits. Milling and refining of flour or thermal processing, such as heating, roasting and baking 

may also reduce or inactivate some mycotoxins. Maximum levels (MLs) of mycotoxins are laid down 

in Commission regulation (EC) 1881/2006 which is setting maximum levels for certain contaminants 

in foodstuffs. In food, mycotoxins usually occur in a non-uniform distribution, so sampling is very 

important to obtain a representative samples for analysis. The methods of sampling and analysis for 

the official control of the levels of mycotoxins in foodstuffs are laid down by Commission regulation 

(EC) 401/2006. 
3, 32, 56-63 
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There are very little and inadequate experimental or epidemiological data or evidence in humans, so 

evaluation for most of mycotoxins could be made on data of experimental animals. Mycotoxins 

sources, exposure and toxic effects are listed in Table 9. 

 

Table 9: Mycotoxins sources, exposure and toxic effects 32, 35, 56-63 

COMPOUND Aflatoxins, Patulin, Ochratoxin A (OTA) 

SOURCES NATURAL: naturally occurring compound as result of fungus metabolism 

on/in some foods.  

ANTHROPOGENIC: / 

EXPOSURE Via food, air. 

IARC Group Aflatoxins: carcinogenic to human, Group 1. 

Aflatoxins M1: possibly carcinogenic to humans Group 2B. 

Patulin: is not classifiable as to its carcinogenicity to humans Group 3. 

OTA: possibly carcinogenic to humans Group 2B. 

ACUTE * 

SYMPTOMS IN 

HUMANS 

Aflatoxins: acute toxic effect in the liver- necrosis or liver cell death, 

edema of the lower extremities, abdominal pain, vomiting, diarrhoea,. 

Patulin: gastrointestinal hyperaemia, distension, haemorrhage and 

ulceration. 

OTA: abdominal pain, vomiting, dystonia, staring to one side, convulsion, 

acute tubular necrosis, nausea, headache. 

CHRONIC * 

SYMPTOMS IN 

ANIMALS/HUMANS 

Aflatoxins: liver cancer, decrease in growth rate in young children, 

mutagenic, teratogenic, carcinogenic. 

Patulin: protein synthesis inhibitor, gastrointestinal and immunological 

outcomes, genotoxic, neurotoxic, 

OTA: nephrotoxic, hepatotoxic, teratogenic, immunotoxic, neurotoxic, 

genotoxic. 

BIOLOGICAL 

HALF-LIFE IN 

HUMANS 

Aflatoxins: about 20-60 days in human serum  

Patulin: most of the excretion occurred within 24 h. Major retention in 

erythrocytes and blood-rich organs. 

OTA: 35 days in plasma 

TOLERABLE 

INTAKE 

Patulin: PMTDI of 0.4 µg/kg bw (JECFA, 1995)  

OTA: PTWI of 120 ng/kg bw (JECFA 2001)  

ESTIMATED 

INTAKE FOR THE 

EU MEMBER 

STATES 

Aflatoxins: from 2 to 77ng/person per day for aflatoxin B1.  

Aflatoxins M1: intake from milk of 0.030 ng/kg bw. 

Patulin: maximum intake of 0.1 µg/kg bw for adults and 0.2 µg/kg bw for 

children for apple juice consumers. 

OTA: mean intake of 15 to 20 ng/kg bw per week for average adult 

consumers.  
*acute toxicity: the rapid onset of an adverse effect from a single exposure, and chronic: the slow or delayed onset of an adverse 
effect, usually from multiple, long-term exposures. 

 

 

Aflatoxins 

 
Mycotoxins produced mainly by two funguses of species Aspergillus, A. flavus and A. parasiticus and 

rarely by A. nominus are called aflatoxins. A. flavus produces only B aflatoxins, and A. parasiticus 

produces both B and G aflatoxins. Aflatoxins M1 and M2 are metabolites of aflatoxin B1 and B2 in 

humans and animals, and therefore can be found in milk. Aflatoxins are considered to be the most 

toxic of the mycotoxins. Poisoning resulting from ingestion of aflatoxins is called aflatoxicosis. 

Aflatoxins are especially found in humid and hot climate in tropics and sub-tropics areas from which 

EU import foods. They can occur in ground and tree nuts, dried fruits, spices, maize, rice, cereals and 
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other dried foods. Pasteurization or domestic cooking of milk doesn’t affect the level of aflatoxin M1. 

The main target organ of aflatoxins toxicity is the liver. 

An additional risk to liver cancer, presents an exposure to aflatoxins in combination with hepatitis B 

and C virus. EU legislation is setting maximum levels for aflatoxin B1, aflatoxin total (aflatoxin 

B1+G1+B2+G2) (Table 10) and aflatoxin M1 (Table 11). 
 60, 61, 64, 65 

 

Table 10: Aflatoxin B1and aflatoxin total maximum levels 
3
 

 Maximum levels 

(µg/kg) 

B1 

Sum of 

B1, B2, G1 in G2 

Groundnuts, oilseeds, hazelnuts, brazil nuts for direct human 

consumption 

2.0 4.0 

Almonds, pistachios and apricot kernels for direct human 

consumption 

8.0 10.0 

Hazelnuts and Brazil nuts for direct human consumption 5.0 10.0 

Capsicum spp. nutmeg, ginger, turmeric and their mixtures 5.0 10.0 

Dried fruit and processed products thereof, intended for direct 

human consumption 

2.0 4.0 

All cereals and products derived from cereals 2.0 4.0 

Processed cereal-based foods and baby foods for infants and 

young children 

0.1 - 

Dietary foods for special medical purposes intended for infants 0.1 - 

For details see Regulation 1881/2006. 
3
 

 

Table 11: Aflatoxin M1 maximum levels 
3
 

 Maximum levels 

(µg/kg) 

Raw milk, heat treated milk  0.050 

Infant formulae and follow-on formulae, including infant milk and follow-on 

milk and dietary foods for special medical purposes intended for infants 

0.025 

For details see Regulation 1881/2006.
3 

 

 

Patulin 

 
Patulin is mycotoxin produced by species of the of mold genera Penicillium, Aspergillus, and 

Byssochlamys. Among patulin producing species, P.expansum is responsible for decay in pomaceous 

fruits and for patulin in apple juice. It can be identified in moldy fruits, vegetables, in cereals, cheese 

and moldy animal feed, but the major sources of patulin contamination are apples and apple products. 

Apple juice can be heavily contaminated if rotten and moldy fruits are used. Some Patulin maximum 

levels are listed in Table 12. 

 

Patulin is stable during pasteurization process, but it is destroyed by fermentation of apple juice to 

produce alcoholic beverages. Patulin can also be found in fermented products to which apple juice has 

been added after fermentation. When food preservative sulfur dioxide is used in fruit juice, patulin is 
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broken down. It has a strong affinity for sulfhydryl groups and because of that inhibits many   

enzymes. 
7, 66-68

  

 

Table 12: Patulin maximum levels 
3
 

 Maximum levels 

(µg/kg) 

Fruit juices, concentrated fruit juices and fruit nectars, spirit drinks, cider and 

other fermented drinks derived from apples or containing apple juice 

50 

Solid apple products, including apple compote, apple puree intended for direct 

consumption 

25 

Apple juice and solid apple products, apple compote and apple puree for 

infants and young children, baby foods other than processed cereal-based 

foods for infants and young children 

10 

For details see Regulation 1881/2006. 
3
 

 

 

Ochratoxin A (OTA) 

 
Ochratoxins are recognized as A, B and C ochratoxin, but ochratoxin A (OTA) is the most toxic. It is 

produced by several species of genera Penicillium and Aspergillus such as P. verrucosum, A. 

ochraceus, A.carbonarius and A.niger. Naturally it occurs all over the world in plant products such as 

cereals and cereal products, beans and pulses, dried fruit, coffee, cacao and cacao products, beer, 

grapes, wine and also in kidney, liver, meat, milk and eggs when animal feed is contaminated. P. 

verrucosum grows only in cool temperate regions and is the source of OTA in cereals and cereal 

products in Europe. A. ochraceus grows at moderate temperatures and contaminates a wide range of 

stored foodstuffs. A.carbonarius grows at high temperatures and is associated with OTA in fresh 

grapes, wine, dried vine fruits and coffee. Some Ochratoxin A maximum levels in foodstuffs are listed 

in Table 13.
 8, 60, 69, 70

 

 

Table 13: Some Ochratoxin A maximum levels 
3
 

 Maximum levels 

(µg/kg) 

Unprocessed cereals 5.0 

Processed cereal products and cereals intended for direct consumption 

products derived from unprocessed cereals, including processed cereal 

products and cereals intended for direct human consumption 

3.0 

Dried vine fruit (currants, raisins and sultans) 10.0 

Roasted coffee beans 5.0 

Instant coffee 10.0 

Wine and fruit wine, Aromatised wine, wine-products cocktails and 

aromatised wine-based drinks, grape juice, grape nectar, grape must 

2.0 

Processed cereal-based foods and baby foods for infants and young children, 

dietary foods for special medical purposes intended for infants 

0.5 

Capsicum spp 30 / 15* 

Nutmeg, ginger, turmeric and their mixtures 15 

Liquorice root  20 

Liquorice extract 80 

Wheat gluten not sold directly to the consumer 8 
* For details see Regulation 1881/2006.3 
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The highest concentrations were found in cereals, coffee, cocoa, grape juice, and wine. After ingestion 

OTA is rapidly absorbed, extensively bound to plasma proteins and accumulated in the kidney. The 

target organ of OTA toxicity is the kidney.
 8, 60, 69, 70

 

 

OTA is related as possible determinant of Balkan endemic nephropathy, which is a fatal human renal 

disease. The disease has been reported in Croatia, Bosnia and Herzegovina, Serbia, Bulgaria and 

Romania. OTA is also considered to be the major cause of the Tunisian nephropathy. 
8, 60, 69

 

 

 

Fusarium toxins 

 

Fungi are common in soil and are important plant pathogens that grow on the crop in the field. 

Fusarium toxins are produced by various fungi of the genus Fusarium, prevalent in the northern 

temperate regions. These toxins are generally very stable compounds, and belong chemically to 

trichothecenes, a very large family of chemically related mycotoxins. Fusarium toxins are produced 

on many different grains like wheat, oats, maize, barley and rye. Most of the toxins producing 

Fusarium species are capable of producing two or more toxins. 60, 61 

 

In this group there are toxins deoxynivalenol (DON), zearalenone (ZEA), Nivalenol (NIV), 

fumonisins B1 and B2 and T-2 and HT-2 toxin. They are mainly found in cereals and cereal-based 

products, especially in wheat and wheat containing products and corn and corn containing product. 

Although DON, NIV, T-2 and HT-2 toxin cause similar effects at the biochemical and cellular level in 

vitro, there are differences in toxic effects in vivo.  For DON, NIV and T-2 toxin antagonism has been 

observed in vitro. In vivo antagonism was observed for DON and T-2 toxin. So far, limit values for T-

2 and HT-2 toxin aren’t set, so safety assessment is based on risk assessment for human health.  60, 71-74, 

77-82 

 

Mycotoxin DON is chemically trichothecene, type B, produced by Fusarium culmorum and Fusarium 

graminearum. ZEA is produced by several Fusarium species and is nonsteroidal estrogenic 

mycotoxin. Both mycotoxins are very stable compounds and don’t degrade during storage, milling or 

cooking. 72, 73, 75, 77, 78 

 

Fumonisin B1 (FB1) toxin is produced by Fusarium verticilloides, Fusariu proliferatum, Fusariu 

napiforme, Fusariu anthophilum, Fusariu dlamini and Fusariu nygamai and is natural contaminant in 

corn and corn containing food. FB1 concentration is reduced during the process of cornstarch by wet 

milling, because of it’s solubility in water. Nivalenol chemically belongs to trichothecenes type B and 

is produced by Fusarium cerealic, Fusariu poae, Fusariu culmorum and Fusariu graminearum. T-2 

toxin and HT-2 toxin often occur together and are mycotoxins of the group trichothecenes type A. 

They are produced by Fusarium acuminatum, Fusariu poae and Fusariu sporotrichioides.60, 61, 71, 74, 79-

82  
 

http://en.wikipedia.org/wiki/Mycotoxin
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Some of Fusarium toxins that are dangerous to health, their sources, exposure and toxic effects are 

listed in Table 14. Some maximum levels of Deoxynivalenol, Zearalenone, and Fumonisins are listed 

in Table 15. 

 

Table 14: Some of  Fusarium toxins, their sources, exposure and toxic effects 35, 75-82
 

COMPOUND Deoxynivalenol (DON), Zearalenone (ZEA), Fumonisin B1 (FB1), Nivalenol, T-2 

and HT-2 

SOURCES NATURAL: naturally occurring compound as result of fungus metabolism on/in 

some foods.  

ANTHROPOGENIC: / 

EXPOSURE Via food. 

IARC Group Fumonisin B1: possibly carcinogenic to humans, Group 2B. 

DON, ZEA, Nivalenol, T-2: not classifiable as to its carcinogenicity to humans, 

Group 3 

ACUTE * 

SYMPTOMS 

IN HUMANS 

(lack of data 

on effects in 

humans) 

DON: vomiting, nausea, abdominal pain, diarrhea, blood in the stool, dizziness, 

headache. 

ZEA: low acute toxicity in animals 

FB1: no data on the acute effects on humans 

Nivalenol: no data available. 

T-2 and HT-2: alimentary toxic aleukia (ATA)-abdominal pain, vomiting, nausea, 

diarrhea, bleeding from the nose and throat, leucopenia, depletion of the bone 

marrow, fever, blood in stool. 

CHRONIC * 

SYMPTOMS 

IN 

ANIMALS 

(data of 

effects in 

humans are 

scarce) 

DON: immunotoxicity, growth retardation, leucopenia, reproductive effects, 

increased susceptibility to infections,  

ZEA: increased liver and uterine weights, chronic progressive nephropathy, 

inflammation of the prostate gland, testicular atrophy, cysts in mammary glands, 

retinopathy, cataracts, estrogenic effects, and alterations of immunological 

parameters in vitro.  

In humans: precocious pubertal changes in young children. 

FB1: inhibition of biosynthesis and metabolism of glycol-sphingolipids, disturbance 

of cellular growth, differentiation, permeability and morphology, increased 

apoptosis, nephrotoxicity, hepatotoxicity, immunotoxicity, cardiovascular 

dysfunction, correlated with oesophageal cancer.    

Nivalenol: immunotoxicity, growth retardation, leucopenia, reproductive effects, 

increased susceptibility to infections, 

T-2 and HT-2: neurotoxicity, immunotoxicity, haematotoxicity, leucopenia, growth 

retardation, reproductive effects, increased susceptibility to infections, necrosis of 

the skin. 

MEAN 

INTAKE 

FOR THE EU 

MEMBER 

STATES 

DON: 0.046 µg/kg bw/day, for group of young children the TDI is exceeded.  

ZEA: 0.8 to 29 ng/kg bw for average adult consumers and 6 to 55 ng/kg bw for 

small children consumers.  

Fumonisin B1 + B2: far below TDI 

Nivalenol: far below TDI 

T-2 and HT-2: more than 0.06 µg/kg bw/day (only 20% samples for HT-2 toxin and 

14% samples for T-2 toxin were positive) 

PMTDI  DON:1 µg/kg bw/day 

ZEA: 0.5 µg/kg bw/day  

Fumonisin B1 + B2: 2 µg/kg bw/day 

Nivalenol: 0.7 µg/kg bw/day  

T-2 and HT-2: 0.06 µg/kg bw/day  
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Table 15: Some of  Deoxynivalenol, Zearalenon and Fumonisins maximum levels 
3
 

 Maximum levels 

(µg/kg) 

Deoxynivalenol  

Cereals intended for direct consumption 750 

Bread, pastries, biscuits, cereal snacks  500 

Processed cereal-based foods and baby foods for infants and young children 200 

Zearalenon  

Cereals intended for direct consumption 75 

Bread, pastries, biscuits, cereal snacks  50 

Processed cereal-based and maize-based foods and baby foods for infants and 

young children 

20 

Maize intended for direct human consumption, maize-based snacks and maize-

based breakfast cereals 

100 

Fumonisins Maximum levels 

(µg/kg) 

Sum of B1 and B2 

Maize and maize-based foods intended for direct human consumption 1000 

Maize-based breakfast cereals and snacks 800 

Processed maize-based foods and baby foods for infants and young children 200 
For details see Regulation 1881/2006.3 

 

 

2.3.3.2 Persistent organic pollutants (POPs) 
 

Persistent organic pollutants (POPs) are halogenated organic compounds and in this group there are 

unwanted by-products of industrial processes, such as dioxins and furans, industrial chemicals such as 

polychlorinated biphenyls (PCBs) and pesticides (such as DDT). They have low water solubility but 

high solubility in lipids. Their characteristics include semi-volatility and high molecular masses. POPs 

released to the environment can travel long distances and can be found all over the world.   

 

POPs chemical substances represent a threat and have adverse effects to the environment and to 

human health (Table 16) because they are chemically stable and stable against microbiological 

degradation and photolytic processes, widely geographically distributed, very persistent in the 

environment, lipophilic, and accumulated in the fatty tissue of wildlife and humans and bioaccumulate 

through the food chain. Because of their persistence in the environment and serious health effects of 

exposure to POPs and need for global action on this issue, the Stockholm convention was signed in 

2001 and became effective in 2004. Maximum levels for some POPs in foods are laid down in 

Commission regulation (EC) 1881/2006 setting maximum levels for certain contaminants in 

foodstuffs. 
1, 3, 83-86

 

 

Because of the accumulation of POPs compounds in the food chain, European commission (EC) 

issued a recommendation on the reduction of the presence of dioxins, furans and PCBs in feed and 

food. From 1999-2008 EU collected 7270 samples to get data on 17 compounds of dioxins and furans 

and 12 compounds of PCBs in food and feed. The highest mean levels were observed in fish liver and 

their products, muscle meat and liver from terrestrial animals and their products. 
87

  

http://www.greenfacts.org/glossary/def/dioxin.htm
http://www.greenfacts.org/glossary/pqrs/pcbs-polychlorinated-biphenyls.htm
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Table 16: Some of POPs, their sources, exposure and toxic effects 
1, 35,86, 88, 89

 

POPs Dioxins Furans  PCBs 

SOURCES NATURAL: volcanic 

emissions and forest 

fires.  

ANTHROPOGENIC: 

unwanted by-product of 

smelting, waste 

incinerations, burning of 

fossil fuels, chlorine 

bleaching of paper pulp 

and textiles, metallurgic 

processes, manufacturing 

of some pesticides, 

landfills, tobacco smoke. 

NATURAL: volcanic 

emissions and forest 

fires. 

ANTHROPOGENIC: 

unwanted by-product of 

smelting, waste 

incinerations, burning of 

fossil fuels, chlorine 

bleaching of paper pulp 

and textiles, metallurgic 

processes, manufacturing 

of some pesticides, 

landfills, tobacco smoke, 

during thermal 

processing of food  

NATURAL: / 

ANTHROPOGENIC: 

intentionally 

manufactured because of 

their physical and 

chemical properties for 

electrical equipment, 

plastic products and for 

plastic carpeting, 

lubricants, waterproofing 

agents and sealing 

materials in building. 

USE No particular use, 

unwanted by-products. 

No particular use, 

unwanted by-products. 

as dielectric fluids and 

transformers, as heat 

transfer fluid, electrical 

equipment, coolants, 

flame retardants, 

hydraulic fluids, 

capacitors, plastic 

products and buildings. 

EXPOSURE via food, water, air,  from 

soil ingestion (young 

children), smoking, by 

skin contact, permeates 

the placental barrier. 

Via food, water, air, by 

skin contact. 

Via food, water, air, by 

skin contact, permeates 

the placental barrier. 

IARC GROUP carcinogenic to humans, 

Group 1 

possibly carcinogenic to 

humans, Group 2B 

probably carcinogenic to 

humans, Group 2A  

ACUTE* 

SYMPTOMS 

IN HUMANS 

Chloracne, patchy darkening of the skin, altered liver 

function. 

Chloracne, rashes and 

unusual skin sores, 

fatigue, headache, 

coughs, dermal and 

ocular lesions. 

CHRONIC * 

SYMPTOMS 

IN HUMANS 

Toxic for humans and environment. Growth retardation, impaired development of 

nervous system, endocrine system and reproductive functions, hepatoxicity, 

endocrine disrupting effects, carcinogenicity, teratogenicity. 

BIOLOGICAL 

HALF-LIFE 

IN HUMANS 

Between 7-11 years. 

PTI TWI of 14 pg WHO-TEQ/ kg bw 

PTMI of 70 picogram/kg  per month 

MEAN 

INTAKE FOR 

THE EU 

MEMBER 

STATES 

1-6 pg l-TEQ/kg bw/day (1999) 

MRLS 

(ATSDR) 

TDI of 10 pg 2,3,7,8-TCDD/kg wb/day (WHO 1990) 

TDI of 1-4 pg l-TEQ/kg wb/day (WHO 1999) 
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Dioxins and furans 

 

The name "dioxins" is used for a group of chlorinated aromatic hydrocarbons such as 

the polychlorinated dibenzo para dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs). Some 

dioxin-like polychlorinated biphenyls (PCBs) with similar chemical properties and effects are also 

included under the term “dioxins”. About 30 of dioxin-related compounds have been identified to 

have significant toxicity, with 2, 3, 7, 8- tetrachlorodibenzo para dioxin (TCDD) being the most toxic. 

Their physical and chemical properties impacting the environmental fate of dioxins are low vapour 

pressure, extremely low solubility in water, solubility in organic matter and preference to bind to 

organic matter in soil and sediments. Dioxins are ubiquitous and enter in the environment in 

different ways. Most of dioxins result from the burning of organic substances in the presence 

of chlorine if conditions of low oxygen and insufficient temperature are present. Dioxins and PCBs 

maximum levels in foodstuffs are listed in Table 17. 
1, 32, 83, 90

 

 

Table 17: Dioxins and PCBs maximum levels in foodstuffs 
3
 

Foodstuff Maximum levels (pg/g fat) 

Sum of dioxins 

(WHO-PCDD/F-TEQ) 

Sum of dioxins and 

dioxin-like PCBs 

(WHO-PCDD/F-PCB-

TEQ) 

Meat and meat products:  

- bovine animals and sheep 

- poultry 

- pigs 

 

3.0  

2.0 

1.0 

 

4.5  

4.0  

1.5  

Liver of terrestrial animals referred to 

animals listed above and derived products 

thereof 

 

6.0 

 

12.0  

Muscle meat of fish and fishery products and 

other products, excluding eel. The maximum 

level applies to crustaceans, excluding the 

brown meat of crab and excluding head and 

thorax meat of lobster and similar large 

crustaceans.  

 

4.0* 

 

8.0* 

Muscle meat of eel and their products 4.0* 12.0* 

Raw milk and dairy products, including 

butterfat 

3.0  6.0 

Hen eggs and egg products 3.0 6.0 

Fat of the following animals:  

- bovine animals and sheep 

- poultry 

- pigs 

 

3.0 

2.0 

1.0 

 

4.5 

4.0 

1.5 

Mixed animal fats 2.0 3.0 

Vegetable oils and fats 0.75 * 1.5* 

Marine oils (fish body oil, fish liver oil and 

oils of other marine organisms intended for 

human consumption) 

 

2.0* 

 

10.0* 

Fish liver and derived products with the 

exception of marine oils listed above 

- 25.0* 

* pg/g wet weight. For details see Regulation 1881/2006.3 
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Dioxins can also be formed during combustion of the wood, for example in domestic fireplace, when 

ventilation is poor. In the atmosphere they exist in gaseous phase and also bound to particles, they 

rapidly adsorb to organic matter, deposit on soil, vegetation and water bodies. An important source of 

dioxins in the environment in the 1960s and early 1970s were the applications of chlorinated 

pesticides containing dioxins. 
1, 32, 83, 90

 

Dioxins can be formed naturally by some fungi. These are the moulds that grow on dead wood and 

form white colonies. Here dioxins are formed from lignin.  

 

Along the food chain dioxins biomagnify, fatty foodstuffs have higher concentrations than fruits and 

vegetables. Food consumption is the most important source of human exposure to dioxins, especially 

fish, eggs, meat and meat products, milk and milk products. Over a lifetime dioxins accumulate and 

persist in body for years, even no additional exposure occurs.  

 

Dioxins and dioxin-like PCBs are chemicals with different degrees of dioxin-like toxicity. To simplify 

and to express the toxicity of complex mixtures as a single number- the toxic equivalent (TEQ), a 

system of toxic equivalency factors (TEFs) is used to derive an equivalent concentration of the most 

toxic in this group - TCDD (Table 18). The system of TEFs used in the EU and other countries is the 

one set by the World Health Organization (WHO), and the resulting overall concentrations are 

referred to as WHO-TEQs.
1, 32, 83, 90

 

 

 

Table 18: Dibenzo-p-dioxins and dibenzofurans toxic equivalency factors values in foodstuffs 
3
 

Dibenzo-p-dioxins (PCDDs) 

OCDD 0
.0

0
0
1

 

T
E

F
 

1,2,3,4,6,7,8 HpCDD 

 

0
.0

1
 T

E
F

 

1,2,3,4,7,8HxCDD 

1,2,3,6,7,8HxCDD 

1,2,3,7,8,9HxCDD 

0
.1

 T
E

F
 

2,3,7,8 TCDD 

1,2,3,7,8 PeCDD 

1
 T

E
F

 

Dibenzofurans (PCDFs) 

OCDF 0
.0

0
0
1

 T
E

F
  

1,2,3,7,8 

PeCDF 

0
.0

5
 T

E
F

 

2,3,4,7,8 

PeCDF 

0
.5

 T
E

F
 

1,2,3,4,6,7,8 

HpCDF 

1,2,3,4,7,8,9 

HpCDF 

 

0
,0

1
 T

E
F

 

2,3,7,8, 

TCDF 

1,2,3,4,7,8 

HxCDF 

1,2,3,6,7,8 

HxCDF 

1,2,3,7,8,9 

HxCDF 

1,2,4,6,7,8 

HxCDF 

0
.1

 T
E

F
 

For details see Regulation 1881/2006.
3
 

 

 

In recent years there were some incidents with dioxins in animal feed and human food in large scale, 

with implications in many countries; poultry and eggs from Belgium (1999), milk (2004) and animal 

feed (2006) in the Netherlands, guar gum from India (2007). The last incident was dioxins in animal 

feed in Germany in January 2011. There are a few examples of the presence of dioxins in food in the 

Table 19.
25
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Table 19: Examples of dioxin contaminations found in food in EU from 1979-2010 
25

 

Product category Date Origin Subject 

dietetic foods, food 

supplements, fortified 

foods 

 

2010 

Germany 

France dioxins (6.7 ng/kg) in green clay from Germany, with raw material from France 

2007 Germany dioxins (12.9 pg WHO TEQ/g) in cod liver oil capsules from Germany 

2006 Netherlands dioxins (3.7 pg WHO TEQ/g) in fish oil supplements from the Netherlands 

2006 Switzerland dioxins (4.55 pg WHO TEQ/g) in fish oil capsules from Switzerland 

2006 United Kingdom dioxins (2.7 pg WHO TEQ/g) in food supplement containing cod liver oil from the United Kingdom 

2006 United Kingdom dioxins (5.5 pg WHO TEQ/g) in concentrated fish body oil from the United Kingdom 

2006 France dioxins (5.9 ng/kg) in fish oil capsules from France 

2003 Netherlands 

dioxins (upper bound 3.40  and lower bound 3.24 pg WHO TEQ/g in food supplement on the basis of 

tuna-oil in capsules 

2002 Netherlands 

dioxins (0.58 pg WHO TEQ/g) and polychlorobifenyls (11.48 pg WHO TEQ/g) in Fish oil capsules 

from the Netherlands 

2002 France dioxins ( upper bound 2.52  and lower bound 2.19 pg WHO TEQ/g) in Fish oil capsules 

eggs and egg products 

2010 France dioxins and dioxin-like polychlorobifenyls (sum = 8.12 pg WHO TEQ/g) in eggs from France 

2010 Germany 

dioxins and dioxin-like polychlorobifenyls (sum= 14.89 pg WHO TEQ/g) in organic eggs from 

Germany 

2010 

Netherlands 

Ukraine 

dioxins (values in samples were from 0.68 - 3.8 pg WHO TEQ/g) in feed for laying hens from the 

Netherlands, with raw material from Ukraine 

2008 Switzerland 

dioxins (1.23 and 1.13 pg WHO TEQ/g) and dioxin-like polychlorobifenyls (7.68 and 7.71 pg WHO 

TEQ/g) in egg products from Switzerland 

fats and oils 

2010 Ukraine dioxins (1.42 and 1.58 pg WHO TEQ/g) in coconut fat acid distillate from Ukraine 

2006 

United Kingdom 

via Belgium dioxins (0.673 pg WHO TEQ/g) in fish oil capsules from the United Kingdom via Belgium 

2003 Germany dioxins (3.49 and 3.0 pg WHO TEQ /g) in fish oil preparation 

Continues 
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Continued 

Product category Date Origin Subject 

fish and fish products 

 

2010 Poland 

dioxins and dioxin-like polychlorobifenyls (sum of dioxins and dioxin-like PCBs = 41.2 pg WHO 

TEQ/g) in cod liver from Poland 

2010 Poland 

dioxins and dioxin-like polychlorobifenyls (sum of dioxins and dioxin-like PCBs = 45.1 pg WHO 

TEQ/g) in cod liver from Poland 

2010 Poland 

dioxins and dioxin-like polychlorobifenyls (sum of dioxins and dioxin-like PCBs = 40.7 pg WHO 

TEQ/g) in cod liver from Poland 

2010 Poland 

dioxins and dioxin-like polychlorobifenyls (sum of dioxins and dioxin-like pcbs = 41.2 pg WHO 

TEQ/g) in cod liver from Poland 

2010 Poland 

dioxins and dioxin-like polychlorobifenyls (sum of dioxins and dioxin-like PCBs = 42 pg WHO 

TEQ/g) in cod liver from Poland 

2010 Poland dioxins and dioxin-like polychlorobifenyls (sum = 68.1 pg WHO TEQ/g) in cod liver from Poland 

2010 France 

dioxins and dioxin-like polychlorobifenyls (sum = 21.384 pg WHO TEQ/g) in frozen sardines from 

France 

2010 Poland 

dioxins and dioxin-like polychlorobifenyls (sum of dioxins and dioxin-like PCBs = 34.8 pg WHO 

TEQ/g) in cod liver from Poland 

2010 Latvia 

dioxins and dioxin-like polychlorobifenyls (sum of dioxins and dioxin-like PCBs=73.96 pg WHO 

TEQ/g) in canned cod liver from Latvia 

2009 Lithuania 

dioxins and dioxin-like polychlorobifenyls (sum of dioxins and dioxin-like PCBs = 107 pg WHO 

TEQ/g) in cod livers from Lithuania 

2009 Poland 

dioxins and dioxin-like polychlorobifenyls (sum of dioxins and dioxin-like PCBs = 63.5 pg WHO 

TEQ/g) in cod liver in own oil from Poland 

2009 United States dioxins (32.09 pg WHO TEQ/g) in anglerfish liver (Lophius piscatorius) from the United States 

2009 Poland sum of dioxins and dioxin-like polychlorobifenyls (57.27 pg WHO TEQ/g) in cod liver from Poland 

2009 Poland 

dioxins and dioxin-like polychlorobifenyls (sum of dioxins and dioxin-like PCBs = 39.7 pg/kg) in 

cod liver in own oil from Poland 

2009 United States 

dioxins (4.9 pg WHO TEQ/g) and dioxin-like polychlorobifenyls (27.3 pg WHO TEQ/g) in frozen 

stewed monkfish liver from the United States 

2009 

United States 

Germany 

dioxins (8.49 pg WHO TEQ/g) and dioxin-like polychlorobifenyls (44.92 pg WHO TEQ/g) in stewed 

monkfish liver from the United States, via Germany 

2008 Poland 

dioxins and dioxin-like polychlorobifenyls (62 and 163 pg WHO TEQ/g) in canned cod liver in own 

oil and juice from Poland 

Continues 
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Continued 

Product category Date Origin Subject 

fish and fish products 

 

2007 

Norway 

France 

dioxins (in cod liver 8.54; in oil 4.83 pg WHO TEQ/g) and dioxin-like polychlorobifenyls in smoked 

cod liver in own oil from Norway, dispatched from France 

2007 France 

dioxins (in oil 18.28; in liver 7.26 pg WHO TEQ/g) and dioxin-like polychlorobifenyls (in oil 33.13; 

in liver 98.45 pg WHO TEQ/g) in monkfish liver from France 

2007 Denmark 

dioxins (in cod liver 6.2; in oil 17.19 pg WHO TEQ/g) and dioxin-like polychlorobifenyls (in cod 

liver 41.21; in oil 140.02 pg WHO TEQ/g) in smoked cod liver in its own oil and juice from 

Denmark 

2007 Denmark 

dioxins (in cod liver 6.84; in oil 15.35 pg WHO TEQ/g) and dioxin-like polychlorobifenyls (in cod 

liver 646.77; in oil 118.79 pg WHO TEQ/g) in smoked cod liver in its own oil and juice from 

Denmark 

2007 Denmark 

dioxins (in cod liver 6.64; in oil 15.86 pg WHO TEQ/g) and dioxin-like polychlorobifenyls in 

smoked cod liver in its own oil and juice from Denmark 

2007 

Poland 

Germany 

dioxins (in cod liver: 5.24 ; in oil: 16.82 pg WHO TEQ/g) in cod liver in its own oil and juice from 

Poland, via Germany 

2007 Denmark 

dioxins (in cod liver 7.44; in oil 16.13 pg WHO TEQ/g) in smoked cod liver in its own oil and juice 

from Denmark 

2007 Denmark 

dioxins (oil: 14.28; liver: 4.55 pg WHO TEQ/g) in smoked cod liver in own oil and juice from 

Denmark 

2007 Denmark 

dioxins (in oil: 11.68; in cod liver: 3.96 pg WHO TEQ/g) in smoked cod liver in own oil and juice 

from Denmark 

2007 Poland, Denmark dioxins (51.86 pg WHO TEQ/g) in cod liver in own oil from Poland, via Denmark 

2007 Poland, Denmark dioxins (44.7 pg WHO TEQ/g) in  cod liver in own oil from Poland, via Denmark 

2007 Poland, Germany dioxins (66.78 pg WHO TEQ/g) in cod liver in oil and own juice from Poland via Germany 

2007 

Poland 

Denmark dioxins (43.35 pg WHO TEQ/g) in cod liver in own oil from Poland via Denmark 

2007 Poland 

dioxins (in cod between 4.24 and 11.2; in oil between 11.2 and 22 pg WHO TEQ/g) and dioxin-like 

polychlorobifenyls in cod liver chunks in own oil from Poland 

2007 Poland via Estonia dioxins (76.5; 36 pg WHO TEQ/g) in cod liver in oil from Poland via Estonia 

2007 Denmark dioxins (113 pg WHO TEQ/g) in smoked cod liver in own oil from Denmark 

2007 Poland dioxins (20.33; 22.74 pg WHO TEQ/g) in canned liver of Atlantic cod (Gadus morhua) from Poland 

2006 Poland 

dioxins (values in oil: 24.1; 30.64; 21.15  values in liver: 24.06; 30.83; 19.27 pg WHO TEQ/g) in 

canned cod liver in oil from Poland 

Continues 
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Continued 

Product category Date Origin Subject 

food additives and 

flavourings 2007 

India 

Switzerland 

dioxins (406 pg WHO TEQ/g) and pentachlorophenol (4 mg/kg - ppm) in depolymerised guar gum 

from India via Switzerland 

meat and meat products 

(other than poultry) 

2009 United Kingdom dioxins (27.81 pg WHO TEQ/g) in lamb liver from the United Kingdom 

2008 

Netherlands 

Ireland dioxins (433 pg WHO TEQ/g) in pork fillets from the Netherlands, with raw material from Ireland 

2008 Ireland dioxins and dioxin-like polychlorobifenyls in pig meat from Ireland 

2008 Chile dioxins (> 1 pg WHO TEQ/g) in frozen pork from Chile 

2003 France dioxins (6 pg TEQ/g in fat) in living bovine animals for fattening 

2001 France dioxins (Possible presence) in bovine - live animals 

milk and milk products 

2010 Greece 

bans on the slaughtering of animals from farmed herds and on the consumption of sheep/goat milk 

from the surveillance zone as a result of fire outbreak in the tire warehouse in Drama, Greece 

2008 Italy dioxins in mozzarella from Italy 

2008 Italy dioxins in milk 

2002 Germany dioxins (4.8 in the shrimpshell , 0.495  in the crab butter ng/kg) in Crab butter 

1990 Netherlands dioxins in milk 

poultry meat and 

poultry meat products 
2006 Portugal 

dioxins (values in samples were 5.71; 7.08; 7.5; 10.15; 13.32 pg WHO TEQ/g) in poultry meat from 

Portugal 

1999 Belgium dioxins in chicken meat and eggs from Belgium 
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Polychlorinated biphenyls (PCB) 

 

PCBs were widely used in many industrial processes and commercial products. They are synthesized 

by direct chlorination of biphenyl and are according to their chemical and toxicological properties 

divided into two groups, often termed as “dioxin-like PCBs” and “non-dioxin-like PCBs.” PCBs are 

very stable compounds. Their toxic equivalency factors values in foodstuffs are listed in Table 20. 

 

Their degradation by thermal, chemical or biochemical reactions are very difficult and generate toxic 

dibenzodioxins and dibenzofurans if conditions of degradation process are not carefully controlled. 
1,
 

32, 83, 88
 

 

Table 20: PCBs  toxic equivalency factors values in foodstuffs 
3
 

PCB 77 

PCB 81 

PCB 105 

PCB 118 

PCB 123 

PCB 189 

0
.0

0
0
1

 T
E

F
  

PCB 114 

PCB 156 

PCB 157 

0
.0

0
0
5

 T
E

F
 

PCB 167 0
.0

0
0
0

1
 T

E
F

 

PCB 169 0
.0

1
 T

E
F

 

PCB 126 0
.1

 T
E

F
 

2,3,7,8-TCDD = 1 TEF value 

 

 

2.3.3.3 Polycyclic aromatic hydrocarbons (PAHs) 
 

PAHs are a large class of organic compounds that can be formed during incomplete combustion of 

organic matter. In foods contamination may occur through environmental pollution by deposition of 

PAHs present in air, by transfer from soil and from contaminated water or PAHs can be formed 

during processing of food.  

 

In environment PAHs can be released during burning waste or food, during combustion of wood, coal, 

and diesel or during industrial processes. PAHs are also formed during industrial processing of food 

or home food preparation such as refining, traditional smoking, heating, roasting, baking, frying, 

grilling and drying of food. PAHs sources, exposure and toxic effects are listed in Table 21. 

 

Benzo(a)pyrene was  used as a marker for the occurrence of PAHs in foods, but because PAHs 

generally occur in mixtures, PAH4 and PAH8 are the most suitable indicators. In group PAH4 there 

are benzo[a]pyrene, chrysene, benz[a]anthracene and benzo[b]fluoranthene. In group PAH8 there are  

benzo(a)pyrene, benz[a]anthracene, benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[ghi]perylene, 

chrysene, dibenz[a,h]anthracene and indeno[1,2,3-cd]pyrene. 
11, 32, 91-97, 100, 101
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Table 21: PAHs sources, exposure and toxic effects
11, 32, 35, 91-97, 100, 101

 

Compound PAHs 

 

Sources NATURAL: volcanoes eruptions, forest fires, natural processes of 

carbonization, present in oil, coal and tar, naturally occurring compound 

as result of food processing in some foods. 

ANTHROPOGENIC: during waste or food combustion, industrial 

processes such as production of steel, aluminium and iron, production of 

asphalt, heating in power plants and residences, motor vehicle exhaust, 

processing of coal, crude oil, petroleum and natural gas. 

USE They are not manufactured, no particular use, unwanted by-products. 

EXPOSURE Via food, air, cigarette smoking. 

IARC Group Human carcinogen, Group 1: benzo(a)pyrene. 

Probably carcinogenic to human, Group 2A. cyclopenta(cd)pyrene, 

dibenzo(a,h)anthracene, dibenzo(a,l)pyrene. 

Possibly carcinogenic to humans, Group 2B: benz(a)anthracene, 

benzo(b)fluoranthene, benzo(j)fluoranthene, benzo(k)fluoranthene, 

dibenzo(a,h)pyrene, dibenzo(a,i)pyrene, chrysene, indeno(1,2,3-

cd)pyrene, 5-methylchrysene. 

Not classifiable as carcinogenic to humans, Group 3: 

benzo(ghi)perylene, dibenzo(a,e)pyrene. 

Acute * symptoms in 

animals 

(lack of data on effects in 

humans) 

Benzo(a)pyrene: hyperplasia, pneumonitis, hyperkeratosis, ulceration, 

modifications of the lymph nodes, immunosuppressive effects. 

Chronic * 

symptoms in animals 

(data of effects in 

humans are scarce) 

Benzo(a)pyrene: carcinogenic, genotoxic, reproductive and development 

toxicity, immunotoxicity, teratogenic, haematological effects, passes 

through the placenta and cause low birth weight, premature delivery, 

lower IQ,  

Mean intake for the EU 

member states 

3.9 ng/kg bw-6.5 ng/kg bw for benzo(a)pyrene 

10.7 ng/kg bw-18 ng/kg bw for PAH2** 

19.5 ng/kg bw-34.5 ng/kg bw for PAH4** 

28.8 ng/kg bw-51.3 ng/kg bw for PAH8** 
*acute toxicity: the rapid onset of an adverse effect from a single exposure, and chronic: the slow or delayed onset of an adverse 
effect, usually from multiple, long-term exposures. 

** PAH2: sum of benzo(a)pyrene and chrysene, PAH4: sum of benzo(a)pyrene, chrysene, benz(a)anthracene, and 

benzo(b)fluoranthene, PAH8: sum of benzo(a)pyrene , benz(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
benzo(ghi)perylene, chrysene, dibenz(a,h)anthracene and indeno(1,2,3-cd)pyrene.  

 

 

The main contributors to the dietary exposure are cereals and cereal products and seafood and seafood 

products. Traditional smoking of food and grilled food contributes a significant amount of PAHs if 

such food represents a large part of diet. Relatively high concentrations were also found in vegetable 

oils, cocoa butter, food supplements, tea leaves and roasted ground coffee. In recent years traditional 

direct smoking process has been increasingly replaced with indirect smoking or the application of 

smoke flavourings. PAHs maximum levels in foodstuffs are listed in Table 22. 

 

Although the PAHs are lipophilic, their persistence for long periods isn’t a major problem, because 

they are fast broken down and they do not bioaccumulate. PAHs released to the air can be transported 

to long distances and then deposited onto soil, water and vegetables. Vegetables with large leaves and 

waxy surface of vegetables or fruits can concentrate PAHs. Vegetables may be also contaminated by 

growth in contaminated soil. Contamination of cereals and vegetable oils can occur during 
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technological processes such as direct fire drying. Filter-feeding bivalves may also be highly 

contaminated, because of filtering large quantities of water. 
11, 32, 91-97, 100, 101

  

 

Table 22: PAHs- Benzo(a)pyrene maximum levels in foodstuffs 
3
 

Foodstuff Maximum levels 

(µg/kg wet weight) 

Processed cereal-based foods and baby foods for infants and young children. 

Infant formulae and follow-on formulae, including infant milk and follow-on 

milk. 

Dietary foods for special medical purposes intended specifically for infants. 

1.0  

Oils and fats (excluding cocoa butter) intended for direct human consumption 

or use as an ingredient in foods. 

Muscle meat of fish, other than smoked fish. 

2.0  

Smoked meats and smoked meat products. 

Muscle meat of smoked fish and smoked fishery products, excluding bivalve 

molluscs. The maximum level applies to smoked crustaceans, excluding the 

brown meat of crab and excluding head and thorax meat of lobster and 

similar crustaceans. 

Crustaceans, cephalopods, other than smoked. The maximum level applies to 

crustaceans, excluding the brown meat of crab and excluding head and thorax 

meat of lobster and similar large crustaceans 

5.0  

Bivalve molluscs 10.0  

For details see Regulation 1881/2006.
3
 

 

PAHs in foods can be prevented by use of appropriate control measures. In food industry regulation of 

smoke exposure, drying, humidity and temperature can significantly reduce PAHs concentrations. At 

domestic preparing, during grilling or barbecuing the foods, fat dropping into the flames must be 

prevented. Washing or peeling vegetables and fruits removes some PAHs. Commission regulation 

333/2007 lays down the sampling methods and methods of analysis for benzo(a)pyrene in foodstuffs. 

11, 32, 91-97, 100, 101
 

 

2.3.3.4 3-monochloropropane-1,2-diol (3-MCPD)  
 

3-MCPD is an organic chemical contaminant which occurs when chloride ions react with triglycerides 

through food processing, cooking and storage. 3-MCPD sources, exposure and toxic effects are listed 

in Table 23. It can be found in foods in which fat and chloride are present in acid conditions and are 

processed at high temperatures or have a long shelf-life at ambient temperature. The formation is 

possible through reactions between naturally present compounds of food, reactions between natural 

components and added chemicals and during the heat processing of food. In soya sauce, this substance 

is formed under certain conditions during food processing of hydrolysed vegetable protein by the acid 

hydrolysis. 3-MCPD esters are also formed at high temperature during the refining of edible fats and 

vegetable oils. The main sources of exposure are soya sauce and soya sauce based products, because 

of higher levels of 3-MCPD, but foods of large quantities such as breads and noodles is also important 

for dietary intake. 3-MCPD can be found in product, where acid hydrolysed vegetable protein is used 

as savoury ingredient; in soups, snacks, prepared meals, gravy mixes. It was also found in refined fats 

such as margarine and oils and thermally processed foods such as French fries, toasted bread, bread 
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crust, donuts, roasted coffee, roasted barley, roasted chicory and other roasted foods where malts and 

malts extracts with high temperature treatment have a featured flavour and colour. They also have 

been found in infant formula, breast milk and in fermented foods like pickled herring and sausages. 

Some 3-MCPD may occur from food contact materials such as tea bags, coffee filter paper and 

sausage casings. By use of good manufacturing practices formation of 3-MCPD can be minimized. 3-

MCPD maximum levels in foodstuffs are found in Table 24.  
10, 102- 104 

 

Table 23: 3-MCPD sources, exposure and toxic effects 
10, 35, 102- 104

 

Compound 3-MCPD 

Sources NATURAL: naturally occurring compound as result of food processing 

in some foods.  

ANTHROPOGENIC: / 

USE It is not manufactured, no particular use, unwanted by-product. 

EXPOSURE Via food. 

IARC Group No data of carcinogenicity classification. 

Acute * symptoms in 

animals 

(lack of data on effects 

in humans) 

Acute glomerular nephritis, decreased values of hemoglobin. 

 

At any level of intake that can be expected to be consumed, acute toxic 

effects in humans wouldn’t show.   

Chronic * 

symptoms in animals 

(data of effects in 

humans are scarce) 

Carcinogenic, antifertility effects, chronic progressive nephropathy, 

hepatotoxicity, lower body weight, atrophy of testis, increase of relative 

kidney and liver weight, decrease in the relative weights of ovary, uterus 

and vagina, genotoxic in vitro. 

In humans inhibition of motility of the spermatozoa in vitro. 

Mean intake for the eu 

member states 

From 0.5-1.4 µg/kg bw for high-level adult consumers. 

From 0.5-1.7 µg/kg bw for high-level children consumers. 

 

PMTDI 2µg/kg bw 
*acute toxicity: the rapid onset of an adverse effect from a single exposure, and chronic: the slow or delayed onset of an adverse 

effect, usually from multiple, long-term exposures. 

 

 

Table 24: 3-MCPD maximum levels in foodstuffs 
3
 

Hydrolyzed vegetable protein 

Soy sauce 

20 µg/kg 

For details see Regulation 1881/2006.
 3

 

 

 

2.4 Pesticide residues 
 

Pesticide is a wide term, covering all products used to control any kind of pests. They can be 

characterized on the basis of function as fungicide, herbicide, insecticide, rodenticide, nematicide, 

molluscicide, acaricide, avicide, algicide, bactericide, and virucide or on the basis of chemical class as 

organophosphates, organochlorines, carbamates, S-triazines, pyrethroids, dithiocarbamates, 

ryanodines and neonicotinoids.  They are deliberately developed and released into the environment, 

because they are useful to society in terms of production of food, but at the same time they can harm 

humans, animals or the environment. After application, pesticides can be spread through the air, 

water, food and surface contact. A pesticide product usually contains one or more active ingredients 

and substances which enhance the effect of the active ingredients. Active substances are approved at 
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EU level and phytosanitary product containing these substances at member state level. Farmers and 

growers mainly use pesticides to protect crops from weeds, insect pests and moulds diseases, and to 

protect crops and foods while they are being stored. Industrial farming system is much more 

dependent on pesticide usage than traditional farming. Fungicides and insecticides are the most 

common type of pesticide residues. Once a pesticide is applied into environment, it cannot be 

controlled any more. The effects of pesticide residues that accumulate in human bodies are still poorly 

understood. Pesticide sources, use, exposure and toxic effects are listed in Table 25. 
32, 105-108

   
 
  

 

Table 25: Pesticide  sources, use, exposure and toxic effects 
32 35,

 
105- 108

  
 
 

Compound Pesticides 

Sources NATURAL: / 

ANTHROPOGENIC: deliberately developed, produced and released in 

the environment for food production.  

USE To control pests. 

EXPOSURE Via food, water, air, dermal exposure. 

IARC Group In groups  2A, 2B, 3, 4 

Acute * symptoms in 

humans 

Irritation of the eyes, nose and throat, burning, itches, rashes and 

blistering of the skin, nausea, vomiting, diarrhoea, coughing, wheezing, 

headache, dizziness, nervous system disorders, respiratory problems, 

muscle weakness. 

Chronic * 

symptoms in humans 

Disruption of neurotransmitter function, birth defects, impairment of 

childhood development, reproductive toxicity, endocrine disruption, 

immunological and neurological toxicity, carcinogenic, genotoxic.  
*acute toxicity: the rapid onset of an adverse effect from a single exposure, and chronic: the slow or delayed onset of an adverse 
effect, usually from multiple, long-term exposures. 

 

In this thesis we are limited to residues of pesticides that may remain on or in foods after use of 

pesticides for protection of crops and may have severe, chronic impact on human health. 
32, 105-108

   
 
  

 

 

2.4.1 Maximum residue levels (MRLs) 
 

Legal limits on residues in food are maximum residue levels or MRLs, which are based on good 

agricultural practice and the lowest consumer exposure. They represent the maximum amount of 

residue that might be expected on a commodity if good agricultural practice was accounted during the 

use of pesticides. The MRLs for all crops and all pesticides can be found in the MRL database on the 

commission website. In 2008 the EU pesticides legislation changed and MRLs for all active 

substances used in plant protection products which can enter the food chain have been harmonised at 

EU level. Before that only some substances were harmonised across the EU and national MRLs 

applied for the remaining substances. The commission set MRLs for some pesticides, but the member 

states could fix higher MRLs. The regulation 396/2005 covers all agricultural products intended for 

food and the safety of all consumers groups. A general default MRL of 0.01 mg/kg is applied, if 

pesticide is not specifically determined.  For crops grown outside the EU, MRLs are set by the EU on 

suggestion of the exporting country. 
4, 109-112  
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3 DATA COLLECTION AND TREATMENT 
 

When processing the data, we considered samples of the food analysed on contaminants, for which 

there are common rules within the borders of the EU. These are heavy metals (cadmium, lead, and 

mercury), nitrates, inorganic tin, mycotoxins (aflatoxins, ochratoxin A, patulin and Fusarium toxins), 

dioxins and dioxin-like PCBs, 3-MCPD, polycyclic aromatic hydrocarbons and pesticides. When 

processing the data on samples analysed on the contaminants and pesticides in the period from 1999 

to 2010, we have not considered samples of unknown origin. 

 

Regarding EU countries, we considered that all countries apply the same rules as they are bound by 

EU law. Size of the country was not taken into account. Samples of EU origin are always samples 

from those countries which were members of the EU in that year. For example in 2004 Slovenia, 

Czech Republic, Estonia, Cyprus, Latvia, Lithuania, Hungary, Malta, Poland, and Slovakia joined the 

EU. In the period from 1999 to 2003, these countries were classified as the third country but in the 

year 2004, we counted them among the EU members. The same was followed in the case of Romania 

and Bulgaria, which became EU members in 2007, until this year, we dealt with them as a third 

country. 

 

In this chapter, we describe the processing of the data required to achieve the aims and goals of this 

thesis. Firstly, we processed the data on samples taken in the context of official controls namely 

together, then separately for the period before and after EU accession. We also performed the 

processing of the samples collected on the contaminants, and samples collected on pesticides. We 

have processed the data of notifications in the EU RASFF database separately on notifications for 

Slovenia, notification for other EU Member States, for third countries and for EU candidate countries. 

In separate subchapter we processed the results of the survey of Slovenian food producers, separately 

for the period before joining the EU, for the period after accession to the EU and treatment of 

producer’s opinions. Data processing was performed using Statistical Package for the Social Sciences 

(SPSS) and Excel. 

 

There are samples taken in the inland, before and after joining the EU, and samples taken at the 

border, at imports, but over the time period 1999-2010 mostly databases of competent inspections 

haven’t been led separately by sampling site, but only by origin, and therefore separate treatments 

depending on the point of sampling could not be carried out. The fact is that all foods originating from 

third countries were imported, but not necessarily sampled at the import. 

 

 

3.1 Samples from official monitoring control in Slovenia 
 

Slovenia joined the EU in May 2004. In the period from 1999 to 2004, all foods, except those of 

Slovenian origin were imported. Regardless of whether the food was of European origin or from third 
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countries it came to our country through the procedure of imports, because as a non-EU member, 

Slovenia at that time had not yet participated in the free movement of goods. On the Slovenian market 

we actually had food of Slovenian origin, imported food of European origin and imported food 

originating from countries outside the EU. All imported foods were already at the border, during the 

process of import, subject to supervision by competent inspection services. 

 

After joining the EU we have become part of the European market and thus part of the free movement 

of goods within the EU and between EU member states. After joining the EU we have food of 

Slovenian origin on the Slovenian market, food of European origin from the free movement of goods 

and imported food from third countries (not members of EU). 

 

In the period 1999 to 2001, more samples were taken than there is data available. In the period 1999 to 

2001, samples for the contaminants were taken at the border at imports, as well as inside of the 

country during the internal control, but since the samples were not included in the monitoring 

program, such data are not maintained. Even when enquiring about the results of analysis of samples 

in this period, at the competent laboratories of the Institute of Public Health of the Republic of 

Slovenia (IPHRS) and Institute of Public Health Maribor (IPHMB) and other local Institutes of Public 

Health we have not been successful, as laboratories do not keep these data any more. 

 

Due to easier handling and comparison, samples were included in separate groups of foods, namely 

fruit and fruit products, dried fruits, vegetables and vegetable products, cereals and cereal products, 

baby foods, foods for particular nutritional purposes, milk and milk products, meat and meat products 

(beef, poultry, horse meat, pork, hare and rabbits, goats and sheep, deer), aquaculture (fish and fish 

products, mussels, squid), peanut and tree nuts, coffee, spices, cocoa and cocoa products, tea, edible 

oil and fats, eggs, sugar, alcoholic beverages, soft drinks, prepared meals, cooked cereal-based dishes 

of hydrolysed vegetable protein, honey, canned foods, packaged water, seeds and oilseeds additives 

and flavorings. Bottled water falls under the packaged drinking water, natural mineral water, spring 

water and bottled table water. Samples were analyzed mostly in two official laboratories, IPHRS 

Ljubljana and IPH Maribor, which performed the analyses on established and recognized methods. 

Both laboratories meet the requirements of ISO 17025 and participate in interlaboratory comparison 

tests. The analytical techniques by which in the period 1999-2010 samples were analysed are listed in 

Table 26. 
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Table 26: Analytical techniques used for analyzing food samples 

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Cadmium ETAAS ETAAS ETAAS ETAAS ETAAS ETAAS ETAAS ETAAS ETAAS ETAAS ETAAS ETAAS

Lead ETAAS ETAAS ETAAS ETAAS ETAAS ETAAS ETAAS ETAAS ETAAS ETAAS ETAAS ETAAS

Mercury CVAAS CVAAS CVAAS CVAAS CVAAS CVAAS CVAAS CVAAS CVAAS CVAAS CVAAS CVAAS

Inorganic tin Inorganic tin ETAAS ETAAS ETAAS ETAAS ETAAS ETAAS ETAAS ETAAS ICP-MS ICP-MS ICP-MS ICP-MS

Polycyclic aromatic hydrocarbons (PAH) PAH GC/MS/SIM GC/MS/SIM GC/MS/SIM GC/MS/SIM GC/MS/SIM GC/MS/SIM GC/MS/SIM GC/MS/SIM GC/MS GC/MS

Polychlorinated biphenyls (PCBs) PCB GC-ECD GC-ECD GC-ECD GC-ECD GC-ECD GC-ECD GC-ECD GC-ECD GC-ECD GC-ECD GC-ECD GC-ECD

Benzene Benzene GC/MS/HS GC/MS/HS GC/MS/HS HS-GC/MSD HS-GC/MSD

Dioxins Dioxins HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS

Furans Furans HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS

Dioxin-like PCBs Dioxin-like PCBs HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS HRGC/HRMS

3-MCPD 3-MCPD GC/MS/SIM GC/MS/SIM GC/MS/SIM GC/MS/SIM GC/MS/SIM GC/MS/SIM GC/MS GC/MS

Nitrates Nitrates HPLC HPLC HPLC HPLC HPLC HPLC HPLC HPLC HPLC HPLC HPLC HPLC

Pesticides Pesticides GC/MS GC/MS GC/MS GC/MS GC/MS

GC/MS, 

LC/MS/MS

GC/MS, 

LC/MS/MS

GC/MS, 

LC/MS/MS

GC/MS, 

LC/MS/MS

GC/MS, 

LC/MS/MS

GC/MS, 

LC/MS/MS

GC/MS, 

LC/MS/MS

Aflatoxins HPLC HPLC HPLC HPLC HPLC LC/MS/MS LC/MS/MS LC/MS/MS LC/MS/MS LC/MS/MS LC/MS/MS LC/MS/MS

Ochratoxin A HPLC HPLC HPLC HPLC HPLC HPLC HPLC HPLC HPLC HPLC

Patulin HPLC HPLC HPLC HPLC HPLC HPLC HPLC HPLC HPLC HPLC

DON HPLC HPLC HPLC HPLC HPLC HPLC

ZON HPLC HPLC HPLC HPLC HPLC HPLC

Fumonisins HPLC HPLC HPLC HPLC HPLC HPLC

T 2, HT-2 GC/MS GC/MS GC/MS

Acrylamide Acrylamide GC/MS GC/MS LC/MS/MS LC/MS/MS LC/MS/MS LC/MS/MS LC/MS/MS LC/MS/MS LC/MS/MS

Melamine Melamine GC/MS GC/MS GC/MS

Heavy metals

PARAMETER

TECHNIQUES USED

Mycotoxins

 
Data: IPHRS Ljubljana and IPH Maribor 
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3.2 The survey of Slovenian food producers 
 

In this section of a survey we examine the operations of Slovenian manufacturers of food before and 

after joining the EU. We performed a survey of opinions of persons working in the field of food 

production and knowing their business processes before and after the EU accession. These are 

professionally qualified people, who work in the field of raw material supply and control of suppliers 

every day, have the appropriate knowledge and are qualified. Deviations in their responses are a good 

indicator of changes in personal opinions, what suggests changes in the actual processes.  

We were interested in purchasing of raw materials, control of suppliers and the opinion of Slovenian 

manufacturers and importers of food. For this purpose, we created a questionnaire that consists of 

several parts. In the introductionary part the application and purpose, a description of the composition 

of the questionnaire and instructions for completion are given. Questionnaire itself is divided into four 

sections, A, B, C and D. Part A covers production before joining the EU, part B production after 

joining the EU and part C provides opinion and trust of the companies in raw materials and products 

from the EU. Part A and B are divided into control of raw materials and control of suppliers. Part D is 

designed so that companies can enter the data of customer complaints, withdrawal and recall of food 

by periods. Purchases of raw materials and control of suppliers before and after Slovenia joined the 

EU and opinion of the companies are formed on the basis of an agreement scale, which is a five-step 

Likert scale where 1 represents »I strongly disagree«, 2 «I mostly disagree«, 3 «l partly agree«, 4 «I 

mostly agree« and 5 represents “I totally agree”. 

 

For the period before joining the EU the purchase of raw materials (part AI) was defined with 

statements: 

 

A1: We used raw material of Slovenian origin.  

A2: We used imported raw material. 

A3: We used raw material from EU members. 

A4: We used raw materials that were of Slovenian origin, imported raw materials originating from 

EU countries and imported raw materials from other countries in about the same proportion. 

A5: Priority was given to raw materials, which are of Slovenian origin and to Slovenian suppliers. 

A6: Priority was given to raw materials of EU origin and EU suppliers. 

A7: We have been producing final food products from raw materials. 

A8: Final products were also imported. 

 

For the period before joining the EU control of suppliers (part AII) was defined with statements: 

 

A9: HACCP system was set up. 

A10: Suppliers were always verified before the first delivery.  

A11: Before the first delivery, suppliers were always verified on the presence of contaminants. 

A12: Suppliers were regularly and periodically checked. 

A13: Suppliers were regularly and periodically checked on the content of contaminants. 
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A14: All suppliers were examined under the same criteria. 

A15: Slovenian suppliers were checked on »looser« criteria than suppliers from imports, since there 

are “domestic” goods. 

A16: EU suppliers were checked on »looser« criteria than other suppliers from imports, since there 

are European goods. 

A17: We had very few customers’ complaints. 

A18: We had very few withdrawals/recalls of food. 

A19: We had very few non-compliant products.  

A20: Very few final products were analysed. 

 

For the period after joining the EU, purchase of raw materials (part BI) is defined by statements: 

 

B1: We use raw materials that are of Slovenian origin.  

B2: We use imported raw materials (from third countries). 

B3: We use raw materials from other EU countries. 

B4: We use raw materials that are of Slovenian origin, the ones originating from other EU countries 

and imported raw materials in approximately equal proportions. 

B5: We give priority to raw materials, which are of Slovenian origin and to Slovenian suppliers. 

B6: We give priority to raw materials, which are originating from other EU members, and to EU 

suppliers. 

B7: We are producing final products from raw materials. 

B8: We also import final products. 

B9: Slovenia's entry into the EU has influenced our choice of supplier and raw materials. After 

joining the EU, we changed raw material supplier(s).  

B10: After Slovenia joined the EU we selected supplier(s) within the EU. 

 

For the period after joining the EU control of suppliers (part BII) is defined with statements: 

 

B11: HACCP system is very efficient. 

B12: Suppliers are always checked before the first delivery. 

B13: Suppliers are always checked on the content of contaminants before the first delivery. 

B14: Suppliers are regularly and periodically checked. 

B15: Suppliers are also regularly and periodically checked on the content of contaminants. 

B16: All suppliers are verified under the same criteria. 

B17: Slovenian suppliers are checked under »looser« criteria than suppliers from imports, due to 

“domestic” goods. 

B18: EU suppliers are checked under »looser« criteria than suppliers from imports, due toEuropean 

goods. 

B19: We have very few customers’ complaints. 

B20: We have very few non-compliant products. 
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B21: We have very few withdrawals/recalls of food. 

B22: Very few final products are analysed.  

B23: Due to EU entry, suppliers are less frequently periodically checked. 

B24: We have more customer complaints than before entering the EU. 

B25: We have more non-compliant products than before joining the EU. 

B26: We have more withdrawals/recalls of products than before entering the EU. 

B27: More final products are analysed than before joining the EU. 

 

Opinion of the business operators - trust in EU raw materials and in products (part C) is defined by 

statements: 

 

C1: The safety of our products has increased by entering the EU. 

C2: By joining the EU we use more quality raw materials. 

C3: We access raw materials of higher quality and at the same price more easily. 

C4: We access raw materials of higher quality and at lower price more easily. 

C5: Due to entry into the EU we are surer of the quality of raw materials and thus of the final 

products. 

C6: After Slovenia joined the EU, purchases of raw materials from the EU have increased. 

C7: After Slovenia joined the EU, purchases of final food products from the EU has increased. 

C8: After Slovenia joined the EU, import of raw materials from third countries has decreased. 

C9: After Slovenia joined the EU, imports of final products from third countries have decreased. 

C10: Slovenia's joining to the EU did not affect our choice of raw materials and suppliers. 

C11: Selecting the preferred raw material, quality has priority regardless of the price. 

C12: Selecting the preferred raw material, price has priority irrespective of quality. 

C13: Selecting raw materials, both the quality and the price are considered. 

C14: Selecting raw materials we equally trust the manufacturers of all EU Member States. 

C15: The scope of inspection in Slovenia could be decreased, since the level of assurance of food 

safety within the EU is very high. 

C16: Inspections in Slovenia should focus more on raw material/product of those countries which 

often have inadequate samples. 

C17: Inspection at the external border, on import into the EU should be tightened. 

 

Interviews were performed in April 2011. We surveyed Slovenian food producers. On the basis of 

producer database we chose those producers, who were engaged in the production of food before and 

after joining EU. We made a list, and sent them questionnaires. Most questionnaires were sent by 

mail, some by e-mail. We have asked them to return a completed questionnaire in the envelope, which 

was equipped with a recipient name, address and attached stamp. Of 169 sent surveys, we received 76 

responses, representing 45% of all sent questionnaires. 

In all EU Member States, food manufacturers must apply the principles of the HACCP system. This is 

a preventive system of control which provides a safe final product through the critical control points. 
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It covers all the processes of production and manufacturing, from “farm to fork”. Despite the fact that 

the rules of conduct of food are uniform across the EU and that implementation of these rules is one of 

the many conditions for joining the EU, we question whether these rules are also uniformly reflected 

in practice. Doubt was also confirmed by respondent Slovenian producers in answers to the statement, 

"Selecting raw materials we equally trust the manufacturers of all EU Member States", where the 

average answer is "partly agree« (mean = 2.74 ± 0.99), the standard deviation was 0.99 (Table 85, 

Figure 28). 39% of respondents chose the answer "strongly or mostly disagree", 41% chose the 

answer "partly agree," 20% of respondents chose the answer "mostly or totally agree". 

 

 

3.3 Notifications in EU RASFF database 
 

In this part of the survey we reviewed notifications in EU RASFF database. We reviewed notifications 

of Slovenia, notifications of other EU members, notifications of third countries and notifications of 

EU candidate countries. For comparison, we looked for the data for the period from 1999 to 2004 for 

all countries that were members of the EU in the period from 2005 to 2010. 
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4 RESULTS AND DISCUSSION 
 

4.1 Samples from official control  
 

 

In the period 1999 to 2010, there were 31885 analyses performed for contaminants and pesticides in 

Slovenia. Regarding data processing, we considered the fact that one sample can be analysed for more 

contaminants so in such cases, we are talking about the number of analyses per each parameter. 

Although the samples collected for pesticides could be analysed for several groups of pesticide 

residues, we considered that one sample was analysed for a one-parameter pesticide due to the 

comparison of the results. Calculation of the frequency for individual years (Table 27) shows us the 

distribution of the number of analysis for individual years. 

 

Table 27: Number of analysis of food sampled in Slovenia from 1999-2010 

Year Number of analyses Percentage of analyses 

Year 2010 3620 11.4 

Year 2009 3064 9.6 

Year 2008 3039 9.5 

Year 2007 2712 8.5 

Year 2006 3372 10.6 

Year 2005 3258 10.2 

Year 2004 4044 12.7 

Year 2003 3136 9.8 

Year 2002 2422 7.6 

Year 2001 1005 3.2 

Year 2000 1127 3.5 

Year 1999 1086 3.4 

Total 31885 100.0 
Data: HIRS, VARS, IRSAFF 

 

Calculation of frequency by specific inspections which were sampled (Table 28) shows us the 

distribution of the number of analysis for individual years. Data shows that the largest number of 

analyses was performed by Health inspectorate of the Republic of Slovenia (HIRS), followed by the 

Veterinary administration of the Republic of Slovenia (VARS) and the Inspectorate of the Republic of 

Slovenia for Agriculture, Forestry and Food (IRSAFF). 

 

Table 28: Number of analyses in food sampled in Slovenia from 1999-2010 by inspection 

Inspection Number of analyses Percentage of analyses 

HIRS 22845 71.6 

IRSAFF 2751 8.6 

VARS 6289 19.7 

Total 31885 100.0 

Data: HIRS, VARS, IRSAFF 
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After processing the data on different parameters, it is clear that the most analyses were carried out on 

pesticides, followed by heavy metals, mycotoxins, PCBs, dioxins, furans, dioxin-like PCBs, PAHs, 

Nitrates and 3-MCPD (Table 29). 

 

Table 29: Number of analyses of food sampled in Slovenia from 1999-2010 by analysed parameters 

Parameter Number of analyses Percentage 

3-MCPD 130 0.4 

Dioxins, furans, dioxin-like PCBs 1435 4.5 

Heavy metals 8613 27 

Mycotoxins 4514 14.2 

Nitrate 798 2.5 

PAH 1163 3.6 

PCB 2899 9.1 

Pesticide residues 12333 38.7 

Total 31885 100.0 

Data: HIRS, VARS, IRSAFF 

 

According to origin most analyses were carried out on samples of Slovenian origin, followed by the 

number of analyses of samples originating from the EU and the number of analyses performed on 

samples originating from third countries (Table 30). 

 

Table 30: Number of analyses of food sampled in Slovenia from 1999-2010 by origin of food 

Year/origin Analyses/SLO Analyses/EU Analyses/TC 

 Number / % Number / % Number / % 

2010 1702 47.1 1464 40.4 454 12.5 

2009 1118 36.5 1246 40.7 700 22.8 

2008 1164 38.3 1089 35.8 786 25.9 

2007 1132 41.7 977 36.1 603 22.2 

2006 1562 46.3 1048 31.1 762 22.6 

2005 1551 47.6 1118 34.3 589 18.1 

2004 2664 65.9 879 21.7 501 12.4 

2003 2311 73.7 527 16.8 298 9.5 

2002 1813 74.8 423 17.5 186 7.7 

2001 928 92.3 49 4.9 28 2.8 

2000 1110 98.5 17 1.5  / 0 

1999 1074 98.9 12 1.1  / 0 

Total 18129 56.9 8849 27.7 4907 15.4 
Data: HIRS, VARS, IRSAFF 

 

The most analyses were carried out in a group of vegetable products and vegetables, fruit and fruit 

products, cereals and cereal products, baby food, milk and milk products and aquaculture (Table 31). 
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Table 31: Number of analyses in some food groups sampled in Slovenia from 1999-2010 

Food groups 
Number of 

analyses 
Percentage 

Additives and flavourings 19 0.1 

Alcoholic beverages 113 0.4 

Aquaculture 1803 5.7 

Baby food 2932 9.2 

Beef 1334 4.2 

Canned foods 215 0.7 

Cereals and cereal products 3130 9.8 

Cocoa and cocoa products 32 0.1 

Coffee 236 0.7 

Dishes with hydrolysed protein, cooked dishes based on cereals 130 0.4 

Dried fruit 335 1.1 

Eggs 632 2.0 

Foods for special nutritional uses, food supplements 614 1.9 

Fruit and fruit products 3925 12.3 

Game 1543 4.8 

Goat and sheep goats 55 0.2 

Honey 443 1.4 

Horsemeat 72 0.2 

Milk and milk products 2610 8.2 

Non-alcoholic beverages 174 0.5 

Nuts 524 1.6 

Oils and fats 491 1.5 

Oilseeds 43 0.1 

Packaged drinking water 1318 4.1 

Pork 707 2.2 

Poultry 731 2.3 

Prepared meals 121 0.4 

Rabbits, hares 53 0.2 

Spices 394 1.2 

Sugar 26 0.1 

Tea 102 0.3 

Vegetables and vegetables products 7028 22.0 

Total 31885 100.0 

Data: HIRS, VARS, IRSAFF 

 

Beside samples estimated to be dangerous, we also considered the samples inconsistent with the law 

as non-compliant. As non-compliant samples we have identified samples that do not comply with the 

law and as hazardous samples the ones that are non-compliant samples, and which based on risk 

assessment are dangerous to health. In the period 1999-2010 there were 1.8% of non-compliant 

analyses identified in Slovenia (Table 32). 
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Table 32: Number of compliant and non-compliant  results of analyses of food sampled in Slovenia 

from 1999-2010 

Compliance Number of analyses Percentage 

Compliant 31318 98.2 

Non-compliant 567 1.8 

Total 31885 100.0 

Data: HIRS, VARS, IRSAFF 

 

Data of the performed analyses in the sections 4.1.1 and 4.1.2 were also treated separately for the 

period before joining the EU (1999-2004) and for the period after accession to the EU (2005-2010). 

 

 

4.1.1 Samples from official control from 1999 to 2004 
 
In the selected period before entry into the EU (1999-2004), there were 12820 analyses of food 

samples carried out. During this period there can be an upward trend observed in the number of 

analyses (Table 33).  

 

Table 33: Number of analyses of food sampled in Slovenia from 1999-2004 

Year Number of analyses Percentage 

Year 2004 4044 31.5 

Year 2003 3136 24.5 

Year 2002 2422 18.9 

Year 2001 1005 7.8 

Year 2000 1127 8.8 

Year 1999 1086 8.5 

Total 12820 100.0 

Data: HIRS, VARS, IRSAFF 

 

HIRS conducted 8709 (67.9%) and VARS 4111 (32.1%) analyses. During this period IRSAFF hasn’t 

been engaged in control of health compliance of foods. 

 

Most analyses were carried out in samples of Slovenian origin, followed by the number of analyses in 

samples originating from the EU and the number of analyses performed on samples originating from 

third countries (Table 34). 

 

Table 34: Number of analyses of  food sampled in Slovenia from 1999-2004 by origin of food 

Origin Number of analyses Percentage 

EU 1907 14.9 

TC 1013 7.9 

SLO 9900 77.2 

Total 12820 100 

Data: HIRS, VARS, IRSAFF 
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According to the compliance there were 252 non-compliant results of analyses, representing 2% of all 

analyses carried out in the period 1999-2004 (Table 35). 

 

Table 35: Number of compliant and non-compliant results of analyses of food sampled in Slovenia 

from 1999-2004 

Compliance Number of analyses Percentage 

Compliant 12568 98 

Non-compliant 252 2 

Total 12820 100 

Data: HIRS, VARS, IRSAFF 

 

The most analyses have been performed in a group of vegetables and vegetable products, milk and 

milk products, beef, aquaculture, baby food, game, cereals and cereal products and fruit and fruit 

products (Table 36). 

 

Table 36: Number of analyses in some food groups sampled in Slovenia from 1999-2004 

Food groups 
Number of 

analyses 
Percentage 

Alcoholic beverages 14 0.1 

Aquaculture 1019 7.9 

Baby food 994 7.8 

Beef 1078 8.4 

Cereals and cereal products 882 6.9 

Coffee 34 0.3 

Dishes with hydrolysed protein, cooked dishes based on cereal 40 0.3 

Dried fruit 76 0.6 

Eggs 471 3.7 

Foods for special nutritional uses, food supplements 182 1.4 

Fruit and fruit products 877 6.8 

Game 933 7.3 

Goat and sheep goats 5 0.0 

Honey 162 1.3 

Horsemeat 14 0.1 

Milk and milk products 1713 13.4 

Nuts 46 0.4 

Oils and fats 150 1.2 

Packaged drinking water 684 5.3 

Pork 554 4.3 

Poultry 508 4.0 

Rabbits, hares 19 0.1 

Spices 33 0.3 

Tea 52 0.4 

Vegetables and vegetable products 2280 17.8 

Total 12820 100.0 

Data: HIRS, VARS, IRSAFF 



54 

 
 

The most analyses were carried out according to pesticide residues parameter, followed by heavy 

metals, PCBs, mycotoxins, dioxins, furans, dioxins-like PCBs, Nitrates, PAH and 3-MCPD (Table 

37). 

 

Table 37: Number of analyses of food sampled in Slovenia from 1999-2004 by analysed parameters 

Parameters Number of analyses Percentage 

3-MCPD 40 0.3 

Dioxins,furans,dioxin-like PCBs 695 5.4 

Heavy metals 3684 28.7 

Mycotoxins 1182 9.2 

Nitrate 402 3.1 

PAH 191 1.5 

PCB 2030 15.8 

Pesticide residues 4596 35.9 

Total 12820 100.0 

Data: HIRS, VARS, IRSAFF 

 

 

4.1.2 Samples from official control from 2005 to 2010 
 
In the selected period after joining the EU (2005-2010), there were 19065 analyses carried out in food 

samples. Over time, the number of analyses stays about the same (Table 38). 

 

Table 38: Number of analyses of food sampled in Slovenia from 2005-2010 

Year Number of analyses Percentage 

Year 2010 3620 19.0 

Year 2009 3064 16.1 

Year 2008 3039 15.9 

Year 2007 2712 14.2 

Year 2006 3372 17.7 

Year 2005 3258 17.1 

Total 19065 100.0 

Data: HIRS, VARS, IRSAFF 

 

In the selected period after joining the EU HIRS has carried out 14135 analyses and VARS 2179. In 

April 2010, part of the competence in the field of health compliance of food came from HIRS to 

control of IRSAFF. From April to the end of December 2010 IRSAFF carried out 2751 analyses 

(Table 39). 

 

The most analyses were carried out in a group of vegetables and vegetable products, fruit and fruit 

products, cereals and cereal products, baby food, milk and milk products and aquaculture (Table 40). 
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Table 39: Number of analyses of food sampled in Slovenia from 2005-2010 by inspection 

Inspection Number of analyses Percentage 

HIRS 14135 74.1 

VARS 2179 11.4 

IRSAFF 2751 14.4 

Total 19065 100 

Data: HIRS, VARS, IRSAFF 

 

Table 40: Number of analyses of some food groups sampled in Slovenia from 2005-2010 

Food groups 
Number of 

analyses 
Percentage 

Additives and flavourings 19 0.1 

Alcoholic beverages 99 0.5 

Aquaculture 785 4.1 

Baby food 1938 10.2 

Beef 256 1.3 

Canned foods 215 1.1 

Cereals and cereal products 2247 11.8 

Cocoa and cocoa products 32 0.2 

Coffee 202 1.1 

Dishes with hydrolysed protein, cooked dishes based on cereal 90 0.5 

Dried fruit 259 1.4 

Eggs 161 0.8 

Foods for special nutritional uses, food supplements 432 2.3 

Fruit and fruit products 3049 16 

Game 610 3.2 

Goat and sheep goats 50 0.3 

Honey 280 1.5 

Horsemeat 58 0.3 

Milk and milk products 897 4.7 

Non alcoholic beverages 174 0.9 

Nuts 478 2.5 

Oils and fats 341 1.8 

Oilseeds 43 0.2 

Packaged drinking water 634 3.3 

Pork 153 0.8 

Poultry 224 1.2 

Prepared meals 121 0.6 

Rabbits, hares 34 0.2 

Spices 361 1.9 

Sugar 26 0.1 

Tea 50 0.3 

Vegetables and vegetable products 4747 24.9 

Total 19065 100.0 

Data: HIRS, VARS, IRSAFF 
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Most analyses were carried out in samples of Slovenian origin, followed by the number of analyses in 

samples originating from the EU and the number of analyses performed on samples originating from 

third countries (Table 41). 

 

Table 41: Number of analyses of food sampled in Slovenia from 2005-2010 by origin of food 

Origin Number of analyses Percentage 

EU 6942 36.4 

TC 3894 20.4 

SLO 8229 43.2 

Total 19065 100 

Data: HIRS, VARS, IRSAFF 

 

In the selected period after EU accession there have been 315 inadequate analyses, representing 1.7% 

of all analyses carried out in the period 2005-2010 (Table 42). 

 

Table 42: Number of compliant and non-compliant results of analyses  in food sampled in Slovenia 

from 2005-2010 

Compliance Number of analyses Percentage 

Compliant 18750 98.3 

Non-compliant 315 1.7 

Total 19065 100.0 

Data: HIRS, VARS, IRSAFF 

 

Most analyses were carried out on pesticides, followed by heavy metals, mycotoxins, PAHs, PCBs, 

dioxins, furans, dioxin-like PCBs, nitrates and 3-MCPD (Table 43). 

 

Table 43: Number of analyses of food sampled in Slovenia from 2005-2010 by parameters 

Parameters Number of analyses Percentage 

3-MCPD 90 0.5 

Dioxins, furans, dioxin-like PCBs 740 3.9 

Heavy metals 4928 25.8 

Mycotoxins 3331 17.5 

Nitrate 396 2.1 

PAH 972 5.1 

PCB 870 4.6 

Pesticide residues 7738 40.6 

Total 19065 100.0 
Data: HIRS, VARS, IRSAFF 
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4.1.3 Analysis of contaminants 
 
Each collected sample was analysed on one or more contaminants, depending on the programme and 

the quantity of sample. That is why the number of samples is not equal (it is lower) than the number of 

analyses. We operated with the number of analyses carried out. The number of non-compliant results 

of analyses is equal to the number of non-compliant samples, so we can talk about the number of non-

compliant results of analyses or the number of non-compliant samples. 

 

Table 44 shows the number of contaminants analysed in the period 1999-2010. There were 19551 

analyses on specific contaminants carried out. 388 samples were non-compliant with legislation and 

were found inadequate. In the period of 1999-2004 there were 8224 analyses, of which 212 samples 

did not comply with standards and were inadequate, and 11327 in the period of 2005-2010, of which 

176 samples did not comply with legislation as well. Foods were analysed for dioxins, furans and 

dioxin-like PCBs, heavy metals, mycotoxins, nitrates, PAHs, PCBs and 3-MCPD. 

 

Table 44: Number of analyses for contaminants, non-compliant results of analyses and percentage of 

non-compliant results of analyses of foods sampled in Slovenia from 1999-2010  

  Number of analyses  

Year Contaminants 
Non-compliant results of 

analyses 

% of non-compliant 

results of analyses 

2010 2308 23 0.99 

2009 1712 34 1.98 

2008 1788 47 2.63 

2007 1491 30 2.01 

2006 1963 25 1.27 

2005 2065 17 0.82 

Total 1 11327 176 1.55 

2004 2644 35 1.32 

2003 2073 50 2.41 

2002 1795 12 0.67 

2001 686 20 2.91 

2000 516 74 14.34 

1999 510 21 4.12 

Total 2 8224 212 2.58 

Total 1+2 19551 388 1.98 

Data: HIRS, VARS, IRSAFF 

 

From 19551 analyses of individual contaminants in the period from 1999 to 2010, 59.37% of all 

analyses were conducted in food of Slovenian origin, 25.25% in food of EU origin and 15.38% of 

analyses were carried out in food originating from third countries (Table 45). 
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Table 45: Number of analyses for contaminants and non-compliant results of analyses of food 

samples by origin from 1999-2010 

Origin Number of analyses/SLO Number of analyses/EU Number of analyses/TC 

Year 
All 

analyses 

Non 

compliant 

All 

analyses 

Non 

compliant 

All 

analyses 

 Non 

compliant 

2010 1129 10 897 2 282 11 

2009 643 22 665 1 404 11 

2008 818 39 533 0 437 8 

2007 653 25 528 0 310 5 

2006 914 14 585 6 464 5 

2005 1043 8 593 5 429 4 

 Total 1 5200 118 3801 14 2326 44 

2004 1775 23 543 6 326 6 

2003 1641 43 249 3 183 4 

2002 1331 8 314 2 150 2 

2001 635 18 30 2 21 0 

2000 516 74 no data  no data  

1999 510 21 no data  no data  

 Total 2 6408 187 1136 13 680 12 

TOTAL 1+2 11608 305 4937 27 3006 56 

Data: HIRS, VARS, IRSAFF 

 

In the study period, 8612 analyses were carried out on heavy metals, 4513 on mycotoxins and 798 on 

nitrates. A total of 371 results of analyses did not comply with legislation and were found inadequate 

(Table 46). 

 

Table 46: Number of food analyses for heavy metals, mycotoxins and nitrates from 1999 to 2010 

Year 

 

Heavy metals Mycotoxins Nitrates 

Number of 

analyses 

Non 

compliant 

Number of 

analyses 

Non 

compliant 

Number of 

analyses 

Non 

compliant 

2010 1205 13 721 6 71 3 

2009 702 28 506 6 56 0 

2008 703 36 533 10 47 0 

2007 642 26 381 3 0 0 

2006 811 16 496 8 96 0 

2005 865 7 694 10 126 0 

Total 1 4928 126 3331 43 396 3 

2004 1221 22 448 3 140 1 

2003 967 32 323 14 70 3 

2002 753 7 181 3 99 0 

2001 326 20 113 0 0 0 

2000 204 74 117 0 0 0 

1999 213 19 0 0 93 1 

Total 2 3684 174 1182 20 402 5 

TOTAL 1+2 8612 300 4513 63 798 8 

Data: HIRS, VARS, IRSAFF 
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In the period 1999 to 2004, 695 analyses  were performed for dioxins, furans and dioxin-like PCBs, 

2030 on PCBs, 191 on PAHs and 40 analyses for 3-MCPD. In the period 2005-2010 there were 740 

analyses performed for dioxins, furans and dioxin-like PCBs, 870 for PCBs, 972 for PAHs and 90 

analyses for 3-MCPD (Table 47). 

 

Table 47: Number of analyses of food for dioxins, furans, dioxin-like PCBs, PCBs, PAHs and 3-

MCPD from 1999 to 2010 

 

Year 

Dioxins, furans, 

dioxin-like PCBs 
PCBs PAHs 3-MCPD 

Number 

of 

analyses 

Non 

compliant 

Number 

of 

analyses 

Non 

compliant 

Number 

of 

analyses 

Non 

compliant 

Number 

of 

analyses 

Non 

compliant 

2010 70 0 129 0 102 1 10 0 

2009 104 0 154 0 170 0 20 0 

2008 111 0 138 0 246 0 10 1 

2007 133 0 170 0 155 0 10 0 

2006 215 0 119 0 216 0 10 0 

2005 107 0 160 0 83 0 30 0 

Total 1 740 0 870 0 972 1 90 1 

2004 201 0 538 0 76 9 20 0 

2003 222 0 431 0 40 0 20 1 

2002 272 0 430 2 60 0 0 0 

2001 0 0 232 0 15 0 0 0 

2000 0 0 195 0 0 0 0 0 

1999 0 0 204 1 0 0 0 0 

Total 2 695 0 2030 3 191 9 40 1 

TOTAL 1+2 1435 0 2900 3 1163 10 130 2 

Data: HIRS, VARS, IRSAFF 

 

 

In the period 1999 to 2010 there were 890 analyses for different contaminants conducted in fruit and 

fruit products, 2112 analysis of foods from the group of vegetables, 2257 analyses in the group of 

cereals and cereal products and 1850 analyses in the group of milk and milk products (Table 48). 

 

Fruit and fruit products were analysed for heavy metals and mycotoxins, vegetables for heavy metals, 

mycotoxins, nitrates and PCBs, cereal and cereal products for dioxins, furans and dioxin-like PCBs, 

heavy metals, mycotoxins and milk and milk products for dioxins, furans and dioxin-like PCBs, heavy 

metals, mycotoxins and PCBs. 
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Table 48: Number of analyses of contaminants in samples of fruit and fruit products, vegetables, 

cereals and cereal products and milk and milk products samples from 1999 to 2010 

 

 

Year 

Fruit and  

fruit products 
Vegetables 

Cereals and  

cereal products 

Milk and  

milk products 

Number 

of 

analyses 

Non 

compliant 

Number 

of 

analyses 

Non 

compliant 

Number 

of 

analyses 

Non 

compliant 

Number 

of 

analyses 

Non 

compliant 

2010 250 0 475 2 571 1 44 0 

2009 70 0 176 2 192 0 47 0 

2008 98 1 79 0 322 2 62 0 

2007 76 0 103 1 159 1 83 0 

2006 45 1 291 4 263 0 133 0 

2005 55 0 239 0 247 0 232 0 

Total 1 594 2 1363 9 1754 4 601 0 

2004 152 1 352 5 180 2 381 0 

2003 60 5 270 1 160 2 420 6 

2002 80 0 99 4 137 1 266 0 

2001 4 0 28 4 26 4 75 0 

2000 no data no data no data no data no data no data 60 0 

1999 no data no data no data no data no data no data 47 0 

Total 2 296 6 749 14 503 9 1249 6 

TOTAL 

1+2 
890 8 2112 23 2257 13 1850 6 

Data: HIRS, VARS, IRSAFF 

 

Table 49: Number of analyses of contaminants in samples of baby food, foods for special nutrition 

use, dishes with hydrolysed protein, cooked dishes based on cereals from 1999 to 2010 

 

 

Year 

Baby food 
Foods for special  

nutrition use 

Dishes with hydrolysed 

protein, cooked dishes 

based on cereals 

Number of 

analyses 

Non 

compliant 

Number of 

analyses 

Non 

compliant 

Number of 

analyses 

Non 

compliant 

2010 227 1 145 3 10 0 

2009 218 0 90 0 20 0 

2008 276 0 139 0 10 1 

2007 342 0 13 0 10 0 

2006 237 0 1 0 10 1 

2005 232 0 4 0 30 0 

Total 1 1532 1 432 3 90 2 

2004 260 0 0 0 20 0 

2003 140 0 10 0 20 1 

2002 306 0 122 0 0 0 

2001 18 0 10 0 0 0 

2000 no data no data no data no data no data no data 

1999 no data no data no data no data no data no data 

Total 2 724 0 142 0 40 1 

TOTAL 1+2 2256 1 574 3 130 3 

Data: HIRS, VARS, IRSAFF 

 



61 

 
 

Baby food has been analysed for dioxins, furans and dioxin-like PCBs, heavy metals, mycotoxins, 

nitrates, PAHs and PCBs. A total of 2256 analyses were performed (Table 49).  

 

Food for special nutrition use was analysed for dioxins, furans and dioxin-like PCBs, heavy metals, 

mycotoxins, PAHs and PCBs. There were 574 analyses, of which three were inadequate (Table 49). 

 

Dishes with hydrolysed protein, cooked dishes based on cereals have been analysed for 3-MCPD. 130 

analyses were conducted, of which three were inconsistent (Table 49). 

 

Aquaculture samples were analysed for dioxins, furans and dioxin-like PCBs, heavy metals, 

mycotoxins, PAHs and PCBs. In a total of 1439 analyses, 26 were inadequate (Table 50). 

 

Foods from group meat and meat products were analysed for dioxins, furans and dioxin-like PCBs, 

heavy metals, mycotoxins, PAHs and PCBs. A total of 2112 analyses were conducted and 57 were 

non-compliant (Table 50). 

 

Eggs and honey were analysed for dioxins, furans and dioxin-like PCBs, heavy metals, mycotoxins 

and PCBs. 429 analyses were conducted on eggs and 208 analyses on honey (Table 50). 

 

Dried fruits were analysed for mycotoxins. 308 analyses were conducted, of which 21 results of 

analyses did not comply with standards and were inadequate (Table 51). 

 

Nuts were analysed on heavy metals and mycotoxins. From 486 analyses of samples, 14 results of 

analyses did not comply with standards and were inadequate (Table 51). 

 

Spices, sugar, tea, coffee, cocoa and cocoa products were analysed for heavy metals and mycotoxins. 

There were 693 analyses, 10 results of analyses were non-compliant (Table 51). 

 

Oils and fats were analysed for dioxins, furans and dioxin-like PCBs, heavy metals, and PAH while 

oilseeds for heavy metals, mycotoxins and PAHs. Of 413 carried out analyses, 11 results of analyses 

did not comply with legislation and were inadequate (Table 51). 

 

Bottled mineral, spring, table water and bottled drinking water have been classified in the group of 

packaged drinking water. Samples were analysed on heavy metals, PAHs and PCBs. Of the 949 

analyses all were consistent with the regulations (Table 52). 
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Table 50: Number of analyses of contaminants in samples of aquaculture, meat and meat products, 

eggs and honey from 1999-2010-groups of food 

 

 

Year 

Aquaculture 
Meat and meat 

products  
Eggs Honey 

Number 

of 

analyses 

Non 

compliant 

Number 

of 

analyses 

Non 

compliant 

Number 

of 

analyses 

Non 

compliant 

Number 

of 

analyses 

Non 

compliant 

2010 25 1 179 5 18 0 16 0 

2009 209 5 188 19 10 0 19 2 

2008 129 0 225 34 10 0 22 2 

2007 92 2 190 20 13 0 15 3 

2006 120 1 169 11 15 0 10 0 

2005 135 1 185 3 22 0 28 3 

Total 1 710 10 1136 92 88 0 110 10 

2004 407 5 329 11 96 0 31 0 

2003 109 6 417 23 111 0 32 0 

2002 93 4 251 0 9 0 1 0 

2001 52 0 371 12 43 0 4 0 

2000 25 0 378 74 45 0 8 0 

1999 43 1 268 19 37 0 22 0 

Total 2 729 16 2014 139 341 0 98 0 

TOTAL 

1+2 
1439 26 3150 231 429 0 208 10 

Data: HIRS, VARS, IRSAFF 

 

Table 51: Number of analyses of contaminants in samples of dried fruit, nuts, spices, sugar, tea, 

coffee, cocoa and cocoa products and oils and fats, oilseeds from 1999 to 2010 

 

 

Year 

Dried fruit Nuts 

Spices, sugar, tea, 

coffee, cocoa and 

cocoa products 

Oils and fats, 

oilseeds 

Number 

of 

analyses 

Non 

compliant 

Number 

of 

analyses 

Non 

compliant 

Number 

of 

analyses 

Non 

compliant 

Number 

of 

analyses 

Non 

compliant 

2010 38 6 61 0 59 0 57 1 

2009 50 2 100 3 127 1 35 0 

2008 36 3 43 4 56 0 97 0 

2007 41 2 60 0 52 0 32 1 

2006 35 3 104 4 83 0 94 0 

2005 42 0 72 3 227 7 28 0 

Total 1 242 16 440 14 604 8 343 2 

2004 15 0 14 0 71 1 20 9 

2003 18 2 14 0 18 1 0 0 

2002 33 3 18 0 0 0 50 0 

2001 no data no data no data no data no data no data no data no data 

2000 no data no data no data no data no data no data no data no data 

1999 no data no data no data no data no data no data no data no data 

Total 2 66 5 46 0 89 2 70 9 

TOTAL 

1+2 
308 21 486 14 693 10 413 11 

Data: HIRS, IRSAFF 
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Table 52: Number of analyses of  packaged drinking water from 1999 to 2010 

 Packaged drinking water 

Year Number of analyses Non compliant 

2010 40 0 

2009 64 0 

2008 62 0 

2007 60 0 

2006 104 0 

2005 106 0 

Total  1 436 0 

2004 168 0 

2003 120 0 

2002 180 0 

2001 45 0 

2000 no data no data 

1999 no data no data 

Total 2 513 0 

TOTAL 1+2 949 0 

Data: HIRS, IRSAFF 

 

In the period 2005-2010 the following analyses were also made. 18 analyses were carried out on 

additives and flavourings. They were analysed for dioxins, furans, dioxin-like PCBs, heavy metals and 

PAHs. All samples were adequate. 56 analyses of alcoholic beverages were carried out namely for 

heavy metals and mycotoxins. All samples were adequate. Canned food has been analysed for the tin 

content (heavy metal). Of 215 samples all were adequate. Non-alcoholic beverages were analysed for 

the presence of benzo (a) pyrene (PAH) and one sample for the dioxins, furans, dioxin-like PCBs. All 

174 samples were adequate. One sample of prepared meals was also taken for dioxins, furans, dioxin-

like PCBs, which was consistent with the law. 

 

In the period of 1999-2010, 305 samples of Slovenian origin are non-compliant due to contaminants, 

27 samples of EU origin and 56 samples originating from third countries (Table 53). Most samples of 

Slovenian origin were non-compliant due to heavy metals, of EU origin due to mycotoxins and 

samples from third countries were also non-compliant due to mycotoxins. Using the data of the 

number of non-compliant samples for the period from 1999 to 2010 (Table 44) we discovered that the 

number of inadequate samples analysed for contaminants in the period 2005-2010 decreased. In the 

period from 1999 to 2004 there were 2.58% of non-compliant samples for contaminants and only 

1.55% in the period from 2005 to 2010.  

 

 

 

 

 



64 

 
 

Table 53: Number of non-compliant food samples on contaminants from 1999-2010 

 Number of non-compliant food samples 

Origin 
Number of 

analyses 
Heavy metals Mycotoxins Nitrates PAHs PCBs 

3-

MCPD 

SLO 11608 275 16 5 6 3 0 

1999-2004 6408 165 10 4 5 3 0 

2005-2010 5200 110 6 1 1 0 0 

EU 4937 6 13 3 3 0 2 

1999-2004 1136 4 4 1 3 0 1 

2005-2010 3801 2 9 2 0 0 1 

TC 3006 19 34 0 2 0 1 

1999-2004 680 5 6 0 1 0 0 

2005-2010 2326 14 28 0 1 0 1 

Data: HIRS, VARS, IRSAFF 

 

In the period 2005-2010 among EU members, Italy, Germany, Spain and Austria had the most non-

compliant samples on contaminants, while, Turkey, China, Egypt, Serbia and Croatia from third 

countries. Most often spices, nuts and vegetables were non-compliant groups of foods originating 

from the EU. Of the food groups originating from third countries peanuts, tree nuts and dried fruits 

were most often non-compliant.  

 

We created a line chart using the data of the percentage of non-compliant samples for contaminants 

for the groups of fruit and fruit products and vegetables and vegetable products (Figure 4). In the 

group of fruit and fruit products there were 2.03% of non-compliant samples on contaminants in the 

period of 1999-2004 and 0.34% in the period from 2005 to 2010. In the group of vegetables and 

vegetable products there were 1.87% of non-compliant samples in the period from 1999 to 2004 and 

0.66% in the period from 2005 to 2010 (Table 48). In both food groups the percentage of inadequate 

samples analysed for contaminants in the period from 2005 to 2010 decreased. 

0

2

4

6

8

10

12

14

16

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

%
 n

o
n

-
co

m
p

li
an

t r
es

ul
ts

 o
f 

an
al

ys
es

% non-compliant fruit and fruit 
products  

% non-compliant vegetables and 
vegetable products

 

Figure 4: Percentage of non-compliant results of analyses of  fruit and fruit products and vegetables 

and vegetables products for contaminants from 1999 to 2010  
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Using the data of the percentage of non-compliant samples for contaminants for the groups of cereals 

and cereal products and aquaculture we created a line chart (Figure 5). In the group of cereals and 

cereal products there were 1.79% of non-compliant samples for contaminants in the period of 1999-

2004 and 0.23% in the period of 2005-2010 (Table 48). In the group of aquaculture there were 2.19% 

of non-compliant samples in the period from 1999 to 2004 and 1.41% in the period from 2005 to 2010 

(Table 50). In both groups the percentage of inadequate samples analysed for contaminants in the 

period from 2005 to 2010 decreased. 
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Figure 5: Percentage of non-compliant results of analyses  of cereals and cereal products  and 

aquaculture on  contaminants from 1999 to 2010  

 

 

 

4.1.4 Samples on pesticides 
 
Samples inconsistent with regulation 396/2005, samples estimated as dangerous according to 

regulation 178/2002 and also samples with active substance that is not notified to the EU legislation 

are classified among the non-compliant samples. Each sample taken for the analysis of pesticides may 

have been analysed for several groups of pesticide residues, but because of comparison of the results, 

we considered that one sample was analysed for one parameter - pesticide. For the same reason, we 

can talk about the number of samples as well as the number of analyses when processing the data. 

In the years 1999, 2000 and 2001, samples on pesticides were collected at the border, but at that time 

such data were not collected in the context of monitoring, so the data are not kept. 

 

In the period from 1999 to 2010 there were 12334 collected samples analysed for pesticides. In the 

period from 1999 to 2004, 4596 samples, of which 40 samples did not comply with legislation and 

were inadequate, and in the period 2005 to 2010 7738 samples, of which 139 samples did not comply 

with legislation and were inadequate (Table 54). 
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Table 54: Number of food samples analysed on pesticides in Slovenia from 1999-2010 

 Number of samples  

Year Pesticides Non-compliant % Non-compliant 

2010 1312 18 1.37 

2009 1352 11 0.81 

2008 1251 22 1.76 

2007 1221 13 1.06 

2006 1409 44 3.12 

2005 1193 31 2.6 

Total 1 7738 139 1.80 

2004 1400 14 1 

2003 1063 7 0.66 

2002 627 1 0.16 

2001 319 0 0 

2000 611 2 0.33 

1999 576 16 2.77 

Total 2 4596 40 0.87 

TOTAL 1+2 12334 179 1.45 
Data: HIRS, VARS, IRSAFF 

 

Table 55: Number of food samples analysed on pesticides by origin from 1999-2010 

Year 

Number of samples/SLO Number of samples/EU Number of samples/TC 

Number of 

samples 
Non compliant 

Number of 

samples 

Non 

compliant 

Number of 

samples 

Non 

compliant 

2010 573 4 567 10 172 4 

2009 475 2 581 3 296 6 

2008 346 6 556 9 349 7 

2007 479 2 449 7 293 4 

2006 648 22 463 15 298 7 

2005 508 17 525 12 160 2 

Total 1 3029 53 3141 56 1568 30 

2004 889 10 336 4 175 0 

2003 670 3 278 4 115 0 

2002 482 1 109 0 36 0 

2001 293 0 19 0 7 0 

2000 594 2 17 0 no data no data 

1999 564 16 12 0 no data no data 

 Total 2 3492 32 771 8 333 0 

TOTAL 1+2 6521 85 3912 64 1901 30 
Data: HIRS, VARS, IRSAFF  

 

According to the origin, in the period 1999 to 2010 there were 53% of food samples of Slovenian 

origin collected on pesticides, 32% of EU origin and 15% of food samples from third countries. 

Number of samples according to origin through the years is shown in Table 55. In the period 1999 to 

2004, 3492 of the samples taken were of Slovenian origin, 771 samples EU origin and 333 samples 

originating from third countries.  
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In the period 2005 to 2010 were taken 3029 samples of Slovenian origin, 3141 samples of the EU 

origin and 1568 samples originating from third countries. In the period 1999 to 2004 there were 32 

inadequate samples of Slovenian origin and 8 samples of EU origin. In the period 2005 to 2010, there 

were 53 non-compliant samples of Slovenian origin, 56 samples of EU origin and 30 samples 

originating from third countries (Table 55). 

 

In the period from 1999 to 2010 3036 samples of fruit and fruit products were analysed for pesticides, 

77 of which were inadequate. 4220 samples of vegetables, 872 samples of cereals and cereal products 

and 760 samples of milk and milk products were also analysed (Table 56). There were 77 non-

compliant samples in the group of fruit and fruit products, 75 samples in the group of vegetables and 

vegetable products, 14 samples in a group of cereals and cereal products and 6 inadequate samples in 

the group of milk and milk products. 

 

Table 56: Number of samples analysed for pesticides in fruit and fruit products, vegetables and 

vegetable products, cereals and cereal products and milk and milk products from 1999 to 2010 

 

Year 

Fruit and  

fruit products 

Vegetables and 

vegetable products 

Cereals and  

cereal products 

Milk and  

milk products 

Number 

of 

samples 

Non- 

compliant 

Number 

of 

samples 

Non- 

compliant 

Number 

of 

samples 

Non-

compliant 

Number 

of 

samples 

Non- 

compliant 

2010 433 5 631 13 66 0 26 0 

2009 396 6 473 4 83 0 56 0 

2008 415 13 467 5 44 2 43 0 

2007 380 11 451 1 83 0 54 0 

2006 581 29 463 13 81 0 64 0 

2005 250 4 576 15 136 11 53 1 

Total 1 2455 68 3061 51 493 13 296 1 

2004 254 5 399 9 108 0 128 0 

2003 72 2 356 4 175 1 120 0 

2002 51 1 69 0 96 0 64 0 

2001 25 0 0 0 no data no data 24 0 

2000 93 1 177 1 no data no data 49 0 

1999 86 0 158 10 no data no data 79 5 

Total 2 581 9 1159 24 379 1 464 5 

TOTAL 

1+2 
3036 77 4220 75 872 14 760 6 

Data: HIRS, VARS, IRSAFF 

 

In the period from 1999 to 2010 there were some other samples taken and analysed for pesticides, 

which are shown in Table 57. 
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Table 57: Food groups samples for pesticides from 1999 to 2010 

Group of food Number of samples Non comply 

Additives and flavourings 1 0 

Alcoholic beverages 57 0 

Aquaculture 365 0 

Baby food 676 2 

Dried fruit 27 1 

Eggs 203 0 

Foods for special nutritional uses and food supplements 40 0 

Honey 234 1 

Meat and meat products 1098 0 

Nuts 38 0 

Oils and fats, oilseeds 121 2 

Packaged drinking water 369 1 

Spices, sugar, tea, coffee, cocoa and cocoa products 97 0 

Prepared meals 120 0 

Total 3446 7 
Data: HIRS, VARS, IRSAFF 

 

In the period of 1999-2010, due to pesticide residues 85 samples of Slovenian origin were inadequate, 

64 samples of EU origin and 30 samples originating from third countries (Table 58). 

 

Table 58: Inadequate food samples on pesticide residues from 1999-2010 

Origin Number of samples Non-compliant samples 

SLO 6521 85 

1999-2004 3492 32 

2005-2010 3029 53 

EU 3912 64 

1999-2004 771 8 

2005-2010 3141 56 

TC 1901 30 

1999-2004 333 0 

2005-2010 1568 30 

Data: HIRS, VARS, IRSAFF 

 

In the period of 2005-2010, according to the group of food on the Slovenian market the most non-

compliant samples for pesticide residues were in fresh fruits and vegetables. According to the origin, 

from the EU, most non-compliant samples were from Italy, Spain, Netherlands and Greece and from 

third countries, they were from Croatia, Serbia, Brazil, Chile, India and Turkey. 

 

Using the data of the percentage of non-compliant samples on pesticide residues for the groups of fruit 

and fruit products, vegetables and vegetable products and cereals and cereal products we created a line 

chart (Figure 6). In the group of fruit and fruit products there were 1.55% of non-compliant samples 

for pesticide residues in the period from 1999 to 2004 and 2.77% in the period from 2005 to 2010. In 
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the group of vegetables and vegetable products there were 2.07% of non-compliant samples in the 

period from 1999 to 2004 and 1.67% in the period from 2005 to 2010. In the group of cereals and 

cereal products there were 0.26% of non-compliant samples for pesticide residues in the period from 

1999 to 2004 and 2.64% in the period from 2005 to 2010 (Table 56). Only in the group of vegetables 

and vegetable products the percentage of inadequate samples analysed for pesticide residues in the 

period from 2005 to 2010 decreased. 
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Figure 6: Percentage of non-compliant results of analyses for pesticide residues from 1999 to 2010  

 

Using the data on the percentage of non-compliant samples for the period from 1999 to 2010 (Table 

54) we discover that the number of inadequate samples for pesticide residues in the period from 2005 

to 2010 increased. In the period from 1999 to 2004 there were 0.87% of non-compliant samples on 

pesticide residues and 1.80% in the period from 2005 to 2010.  

 

 

4.2 Notifications in EU RASFF database 
 

4.2.1 Notifications of Slovenia in EU RASFF database 

4.2.1.1 EU notifications of Slovenia in RASFF data base 

 

In the period 1999 to 2004, EU Member States notified foods from Slovenia 6-times (Table 59). No 

notifications occurred due to contaminants, subject of this work (dioxins, PCB-s, PAHs, 3-MCPD, 

heavy metals, mycotoxins, and nitrates) and pesticide residues. In that period Slovenia has not been 

the member of the EU yet and on the market inside the EU there were few foods of Slovenian origin.  
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Table 59: Number of EU notifications of food of Slovenian origin  from 1999-2004 

Product category Number of food notifications 

Meat and meat products 5 

Vegetables 1 

Total 6 
Data: RASFF database 

 

In the period 2005-2010, Slovenia was notified 34-times by the rest of the EU members. Three of 

these notifications were due to heavy metals, 5 due to mycotoxins and 4 due to pesticide residues. 

During this period there were no notifications of other contaminants, subject of this work. Most often 

groups of aquaculture and cereal and bakery products were notified, followed by the group of dietetic 

foods and food supplements as well as fruit, vegetables and milk and milk products. Individual 

notifications of the food group and each contaminant are shown in Table 60. In the following Tables 

60, 62, 63, 64, 65 only parameters with notifications are listed. 

 

Table 60: Number of EU notifications of food of Slovenian origin from 2005 to 2010 

 

Product category 

Number of food notifications 

All food notifications 
Heavy 

metals 
Mycotoxins 

Pesticide 

residues 

Aquaculture 5 1 0 0 

Cereals and bakery products 6 2 1 0 

Dietetic foods, food supplements 5 0 2 3 

Fats and oils 1 0 0 0 

Food additives and flavourings 1 0 0 0 

Fruit  2 0 0 1 

Vegetables 3 0 0 0 

Herbs and spices 2 0 0 0 

Meat and meat products 2 0 0 0 

Milk and milk products 3 0 0 0 

Non-alcoholic beverages 1 0 1 0 

Nuts, nut products and seeds 1 0 1 0 

Soups, sauces, broths 2 0 0 0 

Total 34 3 5 4 

Data: RASFF database 

 

The difference between the number of food notifications for parameters shown in Table 60 (12) and 

the number of total notifications (34) is due to notifications for other parameters that are not subject of 

this work (microbiological contamination, organoleptic characteristics, additives...). 

 

4.2.1.2 Slovenian notifications of Slovenia in RASFF data base 

 
In RASFF system there are no Slovenian notifications of Slovenian food for the period from 1999 to 

2004. This is because in that time Slovenia has not been the member of EU and the data have not been 

collected.       
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Slovenia joined the EU on 1
st
 May 2004. The other reason is also that HACCP system was still on the 

rise. 

In the period from 2005 to 2010, Slovenia notified 25 of its food products. 14 non-compliant food 

products have been found by official control, 9 by company’s own check and 2 by consumer 

complaint (Table 61). 

 

Table 61: Number of Slovenian notifications of food of Slovenian origin by discovery from 1999 to 

2010 

 

Year 

Number of food notifications 

Company’s own check Official control Consumer complaint 

2010 1 2 1 

2009 0 4 0 

2008 8 4 1 

2007 0 1 0 

2006 0 2 0 

2005 0 1 0 

Total 9 14 2 

1999-2004 No data No data No data 
Data: RASFF database 

 

Of the 25 notifications 3 were for heavy metals, 5 for mycotoxins and 3 for pesticide residues. For 

other contaminants and nitrates there were no notifications. Cereals and bakery products were notified 

with 6 notifications, followed by vegetables and dietetic foods and food supplements with 3 

notifications and the group of aquaculture, fruit, herbs and spices, nuts, nut products and seeds and 

soups, sauces and broths with 2 notifications. Groups of meat and meat products, food additives and 

flavourings and non-alcoholic beverages were notified once (Table 62). The difference between the 

number of food notifications and the number of total notifications in the following tables (Tables 62, 

63, 64, 65) is due to notifications on other parameters that are not subject of this work. 

 

Table 62: Number of Slovenian notifications of food of Slovenian origin by product category from 

2005 to 2010 

 Number of food notifications 

Product category 
Number of  food  

notifications 
Heavy metals Mycotoxins 

Pesticide 

residues 

Aquaculture 2 1 0 0 

Cereals and bakery products 6 2 1 0 

Dietetic foods, food supplements 4 0 2 2 

Food additives and flavourings 1 0 0 0 

Fruit  2 0 0 1 

Herbs and spices 2 0 0 0 

Meat and meat products 1 0 0 0 

Non-alcoholic beverages 1 0 1 0 

Nuts, nut products and seeds 1 0 1 0 

Soups, sauces, broths 2 0 0 0 

Vegetables 3 0 0 0 

Total 25 3 5 3 

Data: RASFF database 
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There were 7 non-compliant foods from the Table 62 found by official control, 3 for heavy metals, 3 

for mycotoxins and one for pesticide residues. By company's own check two food samples were 

notified due to the presence of mycotoxins and two due to residue of pesticides. Notifications from 

consumer complaint were referred to the organoleptic characteristics and microbiological 

contamination (Table 63). 

 

Table 63: All Slovenian food  notifications of Slovenia  from 2005-2010 

Product category 

 

Number of notifications 

Number of all 

food notifications 
Heavy metals Mycotoxins 

Pesticide 

residues 

Official control 14 3 3 1 

Company’s own check 9 0 2 2 

Consumer complaint 2 0 0 0 

Total 25 3 5 3 
Data: RASFF database 

 

Most notifications were sent to the EU RASFF system due to official control findings (56%), followed 

by notifications due to the findings of a company's own check (36%) and due to the consumer 

complaint (8%) (Table 63). 

 

Inadequate foods were found in nine food groups by official control (Table 64). During this period, 

there were no other notifications due to the presence of contaminants, subject of this work, except 

those listed in Tables 64 and 65. 

 

Table 64: Number of  Slovenian notifications of food Slovenian origin by product category from 2005 

to 2010 - official control in Slovenia 

Product category 

 

Number of Slovenian notifications- official control 

Number of all 

food notifications 

Heavy 

metals 
Mycotoxins 

Pesticide 

residues 

Aquaculture 2 1 0 0 

Dietetic foods, food supplements 1 0 0 0 

Cereals and bakery products 4 2 1 0 

Food additives and flavourings 1 0 0 0 

Fruit  1 0 0 1 

Herbs and spices 1 0 0 0 

Non-alcoholic beverages 1 0 1 0 

Nuts, nut products and seeds 1 0 1 0 

Soups, sauces, broths 2 0 0 0 

Total 14 3 3 1 

Data: RASFF database 

 

Non-compliant food was discovered in five food groups by company’s own check (Table 65) and in 

two food groups by consumer complaint (Table 66).  
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Table 65: Number of Slovenian notifications of food of Slovenian origin by product category from 

2005-2010 - company’s own check in Slovenia 

Product category 

 

Number of Slovenian notifications- company’s own check 

Number of all 

food notifications 
Mycotoxins Pesticide residues 

Cereals and bakery products 2 0 0 

Dietetic foods, food supplements 3 2 2 

Vegetables 2 0 0 

Herbs and spices 1 0 0 

Meat and meat products 1 0 0 

Total 9 2 2 

Data: RASFF database 

 

Modified organoleptic characteristics of food and microbial contamination were the trigger for 

notification by the consumer complaint (Table 66). 

 

Table 66: Number of  Slovenian notifications of food of Slovenian origin by product category from 

2005-2010- consumer complaint in Slovenia 

Product category Number of Slovenian notifications– consumer complaint 

Fruit  1 

Vegetables 1 

Total 2 

Data: RASFF database 

 

4.2.1.3 Slovenian notifications of Slovenia with raw material from other countries 

 

This kind of notifications indicates lack of control over suppliers and used raw materials. There are 

not any food notifications of Slovenia with raw material from other countries from 1999 to 2004, 

because in that period such data were not collected. In the period from 2005 to 2010 there were 8 such 

notifications (Table 67). 

 

Table 67: Number of Slovenian notifications of food of Slovenian origin with raw material from other 

countries by product category from 2005 to 2010 in Slovenia 

 

Number of Slovenian notifications with raw material from other 

countries 

Product category 
Number of all 

food notifications 
Heavy metals Mycotoxins 

Pesticide 

residues 

Aquaculture 1 1 0 0 

Cereals and bakery products 3 1 1 0 

Dietetic foods, food supplements 2 0 1 2 

Fruit  1 0 0 0 

Nuts 1 0 1 0 

Total 8 2 3 2 

Data: RASFF database 
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Four notifications have been notified by official control, two due to exceeded heavy metals and two 

for mycotoxins (Table 68). 

 

Table 68: Number of Slovenian notifications of food of Slovenian origin with raw material from other 

countries by product category from 2005-2010  - official control in Slovenia 

Product category 

Number of food notifications with raw material from other 

countries - official control 

Number of all 

food notifications 
Heavy metals Mycotoxins 

Aquaculture 1 1 0 

Cereals and bakery products 2 1 1 

Nuts, nut products and seeds 1 0 1 

Total 4 2 2 
Data: RASFF database 

 

3 notifications were published by company's own check, one because of exceeded mycotoxins and 2 

because of pesticide residues (Table 69). 

 

Table 69: Number of Slovenian notifications of food of Slovenian origin with raw material from other 

countries by product category from 2005-2010 – company’s own check in Slovenia 

 

Number of food notifications with raw material from other 

countries – company’s own check 

Product category 
Number of all 

food notifications 
Mycotoxins Pesticide residues 

Cereals and bakery products 1 0 0 

Dietetic foods, food 

supplements 
2 1 2 

Total 3 1 2 

Data: RASFF database 

 

One notification of foods from Slovenia with raw material from other countries was published by 

consumer complaint because of mould infection. 

 

 

4.2.2 All withdrawals/recalls from Slovenian companies’ own check 
 

Companies with their own HACCP system control the raw materials, the whole production process, 

storage and transportation of food. In this context, over the period 2005 to 2010 on the basis of their 

internal controls and own findings of non-compliance, companies have undertaken 61 

withdrawals/recalls of foods. Withdrawal of food is any measure aimed at preventing the distribution, 

display or offer of food that is not safe for the consumer. Recall of food is any measure aimed at 

achieving the return of food that is not safe and which the manufacturer or distributor has already 

supplied or made available to consumers.
113

 

Notification of non-compliant local food samples are generally not communicated in the EU RASFF. 

For the period from 1999 to 2004 data are not preserved. Data for individual years are shown in Table 

70. 
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Table 70: Withdrawals and recalls-company’s own check from 1999 to 2010 

Year 
1999-

2004 
2005 2006 2007 2008 2009 2010 Total 

Number of 

inadequate 

foods 

No data 2 4 4 23 19 9 61 

Data: HIRS 

 

 

4.2.3 European Union notifications 
 

In the period 1999 to 2003, the EU consisted of 15 countries, namely Austria, Belgium, Denmark, 

Finland, France, Greece, Ireland, Italy, Luxembourg, Germany, Netherlands, Portugal, Spain, Sweden 

and the United Kingdom. In the year 2004 besides Slovenia, Czech Republic, Cyprus, Estonia, Latvia, 

Lithuania, Hungary, Malta, Poland and Slovakia also joined the EU. Romania and Bulgaria joined in 

2007. Today, the EU consists of 27 countries. 

 

4.2.3.1 Notifications of EU members 

 

For the reasons of comparison, we looked for notifications in the period of 1999-2004, for all 

countries which were members of the EU in the period of 2005-2010. There were 1998 notifications. 

In the period from 1999 to 2004 Italy had the most notifications (350), followed by Germany (301), 

France (255), Spain (221), United Kingdom (146), Netherlands (129) and Denmark (113). Slovenia 

was notified 6-times in this period by the EU (Figure 7).  Table with number of all food notifications 

of today’s EU member states from 1999 to 2004 is provided in Annex (Annex 7). 
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Figure 7: Number of all food notifications of today’s EU member states from 1999-2004 
25

 

 

In the period from 1999 to 2004, the EU Member States were notified for heavy metals 47 times. 

Spain had most of the notifications for heavy metals (18), followed by the Netherlands (5), United 
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Kingdom (5), Germany (4), Italy (4), France (3), Romania (3), Greece (2), Portugal (2) and Poland (1) 

(Figure 8). 
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Figure 8: Percentage of food notifications for heavy metals in today’s EU member states from 1999 

to 2004 
25 

 

 

Because of the presence of mycotoxins, Austria (2), Belgium (2), Czech Republic (2), Denmark (3), 

France (1), Germany (10), Greece (6), Hungary (3 ), Italy (30), Luxembourg (5), Netherlands (13), 

Poland (1), Portugal (1), Slovakia (1), Spain (6), Sweden (1) and United Kingdom (10) have been 

notified in the period from 1999 to 2004. In Figure 9 we show the countries that were notified more 

than once. 
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Figure 9: Percentage of food notifications for mycotoxins in today’s EU member states with more 

than one notification from 1999-2004 
25

 

 

Notifications of food due to the presence of dioxins have been very few, namely for France (3), 

Germany (2), Netherlands (2), Italy (1) and Belgium (1). Due to exceeded nitrates there were eight 

notifications, for Spain (6), Italy (1) and Portugal (1). Only United Kingdom (1) was notified because 

of 3-MCPD. 

 

There were 90 notifications of PAH in this period, namely for Italy (41), Spain (12), Latvia (11), 

Estonia (10), Greece (7), France (4), Poland (2), Netherlands (1), Portugal (1) and United Kingdom 

(1) (Figure 10). 
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Figure 10: Percentage of food notifications for PAHs in today’s EU member states from 1999-2004 
25

 

 

Because of pesticide residues in the period from 1999 to 2004 Italy had most notifications in the EU 

RASFF system (85), Spain also had more than ten notifications (35), Germany (20) and Greece (11). 

Figure 11 shows the percentage of notifications for countries which have been notified more than 

once. 
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Figure 11: Percentage of food notifications for pesticide residues in today’s EU member states with 

more than one notification from 1999 to 2004 
25 

 

In the period from 2005 to 2010 there have been 5798 notifications. Table with number of all food 

notifications for each today’s EU member state from 2005 to 2010 is provided in Annex (Annex 8). 

Germany had most notifications (808), followed by Spain (793), France (634), Netherlands (569), 

Italy (534), Poland (412), United Kingdom (383), Belgium (287), Denmark (223), Greece (158), 

Czech Republic (126), Austria (109), Hungary (105). (Figure 12) 
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Figure 12: Number of all food notifications of EU member states from 2005-2010 
25

  

 

Due to heavy metals Spain was most frequently notified (196), followed by France (102), Denmark 

(35) and Netherlands (21). Italy also had more than ten notifications on heavy metals (19), Germany 

(16), Portugal (16), United Kingdom (13), Belgium (12) and Ireland (12). Figure 13 shows the 

percentage of notifications for the heavy metals for countries which have had more than 10 

notifications during the period from 2005 to 2010. 
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Figure 13: Percentage  of food notifications for  heavy metals for EU member states with more than 

ten notifications from 2005-2010 
25

 

 

Italy had most notifications for mycotoxins (65), Germany (64), Netherlands (51), Spain (44), 

Belgium (23) and Greece (20). The United Kingdom also had more than ten notifications (18), Czech 

Republic (17), Slovakia (17), Poland (16) and France (12) (Figure 14). Figure 14 shows the 

percentage of notifications for countries which have had more than 10 notifications due to mycotoxins 

during the period from 2005 to 2010. 
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Figure 14: Percentage of food notifications for mycotoxins for EU member states with more than ten 

notifications from 2005-2010 
25

 

 

Due to dioxins Poland had most notifications (20), Denmark (10) and France and Germany each had 

six notifications (Figure 15). Figure 15 shows the percentage of notifications for dioxins in individual 

countries over the period from 2005 to 2010. 
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Figure 15: Percentage of food notifications for dioxins for EU member states from 2005-2010 
25

 

 

 

Poland had most notifications for PCBs (12), France (4) and Denmark (3) (Figure 16). 
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Figure 16: Percentage of food notifications for PCBs for EU member states from 2005-2010 
25

 

 

Italy had most notifications due to nitrates (9), Netherlands (8) and Germany (2) (Figure 17). 
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Figure 17: Percentage of food notifications for nitrates for EU member states from 2005-2010 
25

 

 

Due to pesticide residues Spain had most notifications (84), followed by Italy (43), Netherlands (41) 

and Belgium (24). Germany also had more than ten notifications (19), France (15), Greece (13) and 

Poland (13). Figure 18 shows the percentage of notifications for countries that have had more than 10 

notifications for pesticide residues. 
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Figure 18: Percentage of food notifications for  pesticide residues for EU member states with more 

than ten notifications from 2005-2010 
25

 

 

 

4.2.3.2 Slovenian notifications of EU members 

 

For comparison, we looked for the data on Slovenian notifications for the period 1999-2004 for all 

countries that were members of the EU in the period from 2005 to 2010. There were 13 notifications 

altogether. In the period from 1999 to 2004, Slovenia did not notify any EU member due to other 

contaminants, subject of this work, except mycotoxins and pesticide residues. There were two 

notifications on mycotoxins. All but one notification were based on findings of official control (Table 

71). The difference between the number of all food notifications and the number of food notifications 

on mycotoxins in Table 71 is due to notifications on microbiological contaminations, food additives 

and other parameters that are not the subject of this work.
25
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Table 71: Number of Slovenian food notifications for today’s EU member states from 1999-2004 

Country Number of all food notifications Mycotoxins 

Austria 2 1 

Bulgaria  1 0 

Czech Republic 1 1 

Germany 3 0 

Italy 3 0 

Netherlands 2 0 

Spain 1 0 

Total 13 2 
Data: RASFF database 

 

In the period from 2005 to 2010, Slovenia notified other EU member states 114-times. During this 

period, there were no other notifications due to the presence of contaminants, subject of this work, 

except those listed in Table 72. 
25

 

 

Italy was most frequently notified (28), Germany (23), Austria (18), and Netherlands (13). Foodstuffs 

coming from Czech Republic, Poland, United Kingdom, Denmark, Spain, Cyprus, Greece and 

Romania, Denmark, France and Hungary were also notified (Table 72). 
25

 

 

Table 72: Number of Slovenian  food notifications for EU member states from 2005 to 2010 

Country 

Number of all  food  notifications 

Number of all 

food 

notifications 

Heavy metals Mycotoxins 
Pesticide 

residues 
3-MCPD 

Austria 18 0 0 0 0 

Cyprus 1 0 0 0 0 

Czech Republic 4 1 0 0 1 

Denmark 2 0 0 0 0 

France 9 0 0 1 0 

Germany 23 1 5 0 0 

Greece 1 0 0 1 0 

Hungary 6 0 1 0 0 

Italy 28 1 7 6 0 

Netherlands 13 2 1 2 0 

Poland 3 0 1 0 0 

Romania 1 0 0 0 0 

Spain 2 0 0 0 0 

United 

Kingdom 
3 0 0 2 0 

Total 114 5 15 12 1 
Data: RASFF database 

 

Due to the presence of heavy metals Slovenia notified foods from Netherlands (2), Czech Republic 

(1), Germany (1) and Italy (1) (Table 72). 
25

 

Due to mycotoxins Slovenia most frequently notified Italy (7), followed by Germany (5), Hungary 

(1), Netherlands (1) and Poland (1) (Table 72). 
25
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Italy was also most frequently notified due to pesticide residues (6), followed by Netherlands (2), 

United Kingdom (2), France (1) and Greece (1) (Table 72). 
25

 

 

 

4.2.4 Notifications of third countries 
 

In the period from 1999 to 2004, in the EU's RASFF system there were 6077 published notifications 

of third countries. Most frequently there were notifications on mycotoxins, followed by heavy metals 

and pesticide residues (Table 73).  

 

In this work, the term “industrial contaminant” refers to substances from industrial sources. Some may 

be released into the environment as byproducts or accidentally through spills and leaks. It refers to 

toxic substances from industrial sources that may represent a direct risk to human health or become 

toxic when degradation products are formed in the environment. 

 

Regarding world regions, most notifications for heavy metals (top ten) were in Eastern Asia (212), 

South-Eastern Asia (148), South America (46), South-Central Asia (23), Northern America (20), 

Central America (12), Australia and New Zealand (11), Northern Africa (7), Western Africa (6) and 

Eastern Africa (5). For mycotoxins, most notifications (top ten) were in South-Central Asia (1260), 

South America (211), Eastern Asia (188), Northern Africa (85), Northern America (73), Western 

Africa (61), Southern Africa (30), Western Asia (26), South-Eastern Asia (22) and Central America 

(14). For pesticide residues, most notifications (top ten) were in Eastern Asia (42), South-Central Asia 

(40), Northern Africa (40), South-Eastern Asia (21), South America (18), Central America (7), 

Western Asia (6), Eastern Africa (5), Southern Africa (2) and Western Europe (2).
 25

 

 

In the period of 2005-2010 the EU Member States notified third countries 11974 times. A larger 

number of notifications is mainly due to intensive and extensive sampling and monitoring of foods, by 

official control as well as the companies’ own check (Table 74). 

 

Most notifications were due to mycotoxins, followed by heavy metals and pesticide residues.  

 

Regarding world regions, most notifications (top ten) for mycotoxins were in South-Central Asia 

(1533), Eastern Asia (631), South America (495), Northern America (444), Western Africa (219), 

Northern Africa (121), South-Eastern Asia (101), Western Asia (89), Southern Africa (56), Eastern 

Africa (33). For heavy metals, most notifications (top 10) were in South-Eastern Asia (152), Eastern 

Asia (135), South-Central Asia (87), South America (71), Australia and New Zealand (46), Northern 

Africa (35), Western Africa (33), Western Asia (26), Southern Africa (25) and Eastern Europe (17). 

For pesticide residues, most notifications (top 10) were in Eastern Asia (181), South-Eastern Asia 

(164), Northern Africa (93), South America (91), South-Central Asia (91), Western Asia (31), 

Caribbean (27), Eastern Africa (15), Northern America (14) and Eastern Europe (11).
 25
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Table 73: Number of EU food notifications for third countries by world regions from 1999 to 2004 
 

 Number of food  notifications (by origin) 

World region 
All food 

notifications 

Industrial 

contaminants 
Heavy metals Mycotoxins 

Pesticide 

residues 

Dioxins/ 

PCB 

Nitrate/ 

Nitrite 
3-MCPD PAH 

Australia and New 

Zealand 
36 0 11 0 0 0/0 0/0 0 0 

Caribbean 8 0 0 2 0 0/0 0/0 0 0 

Central America 52 0 12 14 7 0/0 0/0 0 0 

Eastern Africa 48 0 5 6 5 0/0 0/0 0 0 

Eastern Asia 1630 66 212 188 42 0/1 0/0 61 1 

Eastern Europe 33 1 0 2 0 0/0 0/0 0 1 

Melanesia 2 0 1 0 0 0/0 0/0 0 0 

Middle Africa 9 0 2 6 0 0/0 0/0 0 0 

Northern Africa 241 8 7 85 27 0/0 0/0 0 4 

Northern America 170 5 20 73 1 0/1 1/0 0 1 

South America 741 1 46 211 18 1/0 0/0 0 0 

South-central Asia 1694 0 23 1260 40 0/0 0/0 0 0 

South-eastern Asia 956 47 148 22 21 3/0 0/0 43 0 

Southern Africa 125 0 5 30 2 0/0 0/0 0 0 

Southern Europe 5 0 0 0 1 0/0 0/0 0 0 

Western Africa 226 1 6 61 0 0/0 0/0 0 1 

Western Asia 85 0 3 26 6 0/0 0/0 0 0 

Western Europe 16 1 0 0 2 0/0 1/1 0 0 

Total 6077 130 501 1986 172 4/2  2/1  104 8 
Data: RASFF database 
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Table 74: Number of EU food notifications for third countries by world regions from 2005-2010  

 Number of food  notifications (by origin) 

World region 
All food 

notifications 

Industrial 

contaminants 
Heavy metals Mycotoxins 

Pesticide 

residues 

Dioxins/ 

PCB 

Nitrate/ 

nitrite 
3-MCPD PAH 

Australia and New 

Zealand 
121 0 46 19 8 0/0 0/0 0 0 

Caribbean 47 1 1 4 27 0/0 0/0 0 0 

Central America 125 0 14 28 10 0/0 0/0 0 0 

Eastern Africa 123 1 15 33 15 0/0 0/0 0 0 

Eastern Asia 3178 128 135 631 181 0/0 0/0 35 1 

Eastern Europe 300 25 17 21 11 2/0 0/5 0 1 

Melanesia 7 0 1 0 0 0/0 0/0 0 0 

Middle Africa 27 1 0 1 0 0/0 0/0 0 1 

Northern Africa 498 0 35 121 93 0/0 0/0 0 0 

Northern America 1147 17 16 444 14 3/4 0/0 3 0 

Polynesia 2 0 1 0 0 0/0 0/0 0 0 

South America 1289 9 71 495 91 1/0 1/0 2 0 

South-central Asia 2489 8 87 1533 91 1/0 0/0 0 1 

South-eastern Asia 1472 43 152 101 164 0/0 0/0 29 0 

Southern Africa 122 0 25 56 3 0/0 0/0 0 0 

Southern Europe 70 3 2 7 5 0/0 0/0 1 0 

Western Africa 595 36 33 219 6 0/0 0/0 0 5 

Western Asia 297 3 26 89 31 0/0 9/1 0 0 

Western Europe 65 11 4 5 3 3/1 2/1 1 0 

Total 11974 286 681 3807 753 10/5 12/ 7 71 9 
Data: RASFF database 
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4.2.4.1 Slovenian notifications of third countries 

 

In 1999-2004, Slovenia notified very few foods from third countries, mostly for heavy metals and 

mycotoxins. For other contaminants and pesticide residues, there were no notifications (Table 75). 

 

Table 75: Number of Slovenian food notifications for third countries from 1999 to 2004 

 Number of food  notifications (by origin) 

World region Country All food notifications Heavy metals Mycotoxins 

Eastern Asia 
China 2 0 0 

Hong Kong 1 0 0 

South-central Asia 
India 1 0 0 

Iran 1 0 1 

South-eastern Asia 
Indonesia 1 0 0 

Singapore 5 5 0 

Southern Europe Serbia 1 0 0 

Western Asia 
United Arab 

Emirates 
1 0 1 

 Total 13 5 2 
Data: RASFF database 

 

In the period after Slovenia joined the EU, the Slovenian market has experienced several foods of 

different origins and sampling also became more intensive and more programmed. Countries with 

which we trade most were most frequently notified, such as China (22), United States (15), Serbia 

(14), Bosnia and Herzegovina (8), Thailand (7), and Egypt (6). For dioxins, PCBs, nitrates and PAHs, 

there were no Slovenian notifications (Table 76).
 25

 

 

China and New Zealand were most frequently notified for heavy metals, followed by Indonesia, 

Serbia, Singapore and Vietnam (Figure 19, Table 76). 
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Figure 19: Percentage of Slovenian food notifications for heavy metals for third countries from              

2005-2010 
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Table 76: Number of Slovenian food notifications for third countries from 2005-2010 

Country 

Number of food  notifications by origin 

All food 

notifications 

Industrial 

contaminants 

Heavy 

metals Mycotoxins 

Pesticide 

residues 3-MCPD 

Algeria 1 0 0 0 0 0 

Argentina 1 0 0 0 0 0 

Bosnia and 

Herzegovina 
8 0 0 1 0 0 

Brasil 3 0 0 1 1 0 

Canada 2 0 0 0 0 0 

Chile 1 0 0 0 1 0 

China 22 1 2 2 1 0 

Egypt 6 0 0 3 1 0 

Hong Kong 1 0 0 0 0 0 

India 4 0 0 1 2 0 

Indonesia 2 0 1 0 0 0 

Iran 2 0 0 2 0 0 

Moldavia 1 0 0 0 0 0 

New Zealand 2 0 2 0 0 0 

Serbia 14 1 1 0 3 1 

Singapore 2 0 1 0 0 0 

Thailand 7 0 0 0 0 0 

Ukraine 1 0 0 0 0 0 

United States 15 0 0 0 0 0 

Vietnam 3 0 1 0 0 0 

Total 98 2 8 10 9 1 
Data: RASFF database 

 

Egypt was most frequently notified for mycotoxins, followed by China, Iran, Bosnia and Herzegovina, 

Brazil and India (Figure 20, Table 76). 
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Figure 20: Percentage of Slovenian food notifications for mycotoxins for third countries from                  

2005-2010 
25

 

 

Serbia was most often notified for the pesticide residues parameter followed by India, Brasil, Chile, 

China and Egypt (Figure 21, Table 76). 
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Figure 21: Percentage of Slovenian food notifications for pesticide residues for third countries from 

2005-2010 
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4.2.5 Notifications of EU candidate countries 
 

In 2011 there were five EU Candidate Members. For these countries we checked for which parameters 

they have been notified until now. The difference between the number of food notifications and the 

number of all food notifications in the following tables of food notifications of today’s EU candidate 

members (Table 77, 78, 79, 80) is due to notifications on other parameters that are not subject of this 

work. 

 

In the period of 1999-2004 Turkey was most frequently notified. Notifications for mycotoxins 

represented 56% of all notifications. Croatia was the second most frequently notified and Iceland the 

third. Notifications were not found for Macedonia and Montenegro in this period. Table 77 shows all 

the parameters for which notifications were found. 

 

Table 77: EU food notifications of today’s EU candidate members  from 1999 to 2004 

Country 

Number of notifications (by origin) 

All food 

notifications 

Industrial 

contaminants 
Heavy metals Mycotoxins 

Pesticide 

residues 

Croatia 9 0 2 1 0 

Iceland 2 0 0 0 0 

Turkey 623 2 13 351 46 

Total 634 2 15 352 46 
Data: RASFF database 

 

In the period 2005-2010 Turkey was also most frequently notified, followed by Croatia, Macedonia 

and Iceland. For Montenegro in the EU RASFF database notifications were not found. Table 78 shows 

all the parameters on which we found notification. 
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Table 78: EU notifications of EU candidate members  from  2005 to 2010 

Country 

number of all  food  notifications (by origin) 

All food 

notifications 

Industrial 

contaminants 
Heavy metals Mycotoxins 

Pesticide 

residues 

Croatia 88 0 16 1 5 

Macedonia 29 0 0 0 8 

Iceland 3 0 0 0 0 

Turkey 1561 4 2 1002 165 

Total 1681 4 18 1003 178 
Data: RASFF database 

 

 

4.2.5.1 Slovenian notifications of EU candidate countries 

 

In the period of 1999-2004, of the EU Candidate Countries in 2011 Slovenia notified Croatia and 

Turkey only. For Macedonia, Iceland and Montenegro notifications by Slovenia were not found. Table 

79 shows all notifications for all contaminants that were found during this period in the EU RASFF 

database. 

 

Table 79: Slovenian food notifications for today’s EU candidate members  from 1999 to 2004 

Country 
Number of food  notifications (by origin) 

All food notifications Heavy metals 

Croatia 2 2 

Turkey 1 0 

Total 3 2 

Data: RASFF database 

 

For the period 2005-2010 we found 68 Slovenian notifications in the EU RASFF database for 

candidates for the EU, of these Croatia (34), Turkey (28) and Macedonia (6). Notifications for Iceland 

and Montenegro were not found. Table 80 shows all the notifications that we have found for this 

period in the EU RASFF database. 

 

Table 80: Slovenian notifications of EU candidate members  from 2005 to 2010 

Country 
Number of food  notifications (by origin) 

All food notifications Heavy metals Mycotoxins Pesticide residues 

Croatia 34 7 0 4 

Macedonia 6 0 0 1 

Turkey 28 0 18  0 

Total 68 7 18 5 
Data: RASFF database 
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4.3 The survey of Slovenian food producers 
 

4.3.1 Production before joining the EU 
 

In this section we present results of a survey of part A: Production before entering the EU from 1999 

to 2004. Results are presented by individual statements. 

 

When assessing the mean values rounding to the second decimal place was used. We determined the 

criteria for descriptive degrees of agreement. We defined the intervals of average levels of agreement 

and descriptive assessment of these intervals. Intervals used in this work are; strongly disagree: 1.00 - 

1.50, mostly disagree: 1.51 - 2.50, partly agree: 2.51 - 3.50, mostly agree: 3.51 - 4.50 and totally 

agree: 4.51 - 5.00. 

 

Table 81 presents descriptive characteristics of individual statements of opinion of producers for the 

purchase of raw materials before entry into the EU. Respondents on average partly agree with the 

statement that before Slovenia joined the EU raw materials of Slovenian origin were used and they 

partly agree that they used imported raw materials and also partly agree that they used materials of EU 

origin (Table 81). 

 

Table 81: Mean and standard deviation of answers on purchase of raw materials before entering the 

EU 

 Number 

of answers 
Mean 

Standard 

deviation 

We used raw material of Slovenian origin. 76 3.45 1.24 

We used imported raw material. 76 2.93 1.17 

We used raw material from EU members. 76 3.03 1.07 

We used raw materials that were of Slovenian origin, imported 

raw materials originating from EU countries and imported raw 

materials from other countries in about the same proportion. 

76 2.74 1.17 

Priority was given to raw materials, which are of Slovenian 

origin and to Slovenian suppliers. 
76 3.95 1.14 

Priority was given to raw materials of EU origin and to EU 

suppliers. 
76 2.39 1.07 

We have been producing final food products from raw 

materials. 
76 4.66 0.68 

Final products were also imported. 76 2.20 1.48 

 

According to the producer’s opinion, they used raw materials of Slovenian origin, as well as raw 

materials of EU origin and imported raw materials from third countries. On average they partly agree 

that they used raw materials of Slovenian origin, raw materials of EU origin and raw materials from 

third countries in the same proportions: on average, they mostly agree that they gave advantage to the 

Slovenian raw materials (mean = 3.95 ± 1.14), but they mostly disagree that they give priority to raw 

materials from the EU. Regarding the opinion of respondents, manufacturers, on average, totally agree 

that they produced final foods from raw materials (mean = 4.66 ± 0.68), and they mostly disagree that, 

in addition to their own production, also imported final foods (mean = 2.20 ± 1.48). 
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Analysis of individual statements in the dimension of purchase of raw materials before joining the EU 

showed that respondents answered most dispersedly to the statement, "Final products were also 

imported", where the standard deviation was 1.48, and least dispersedly to the argument that they 

produced final products by themselves; "We have been producing final food products from raw 

materials" (0.68). For arguments regarding the use of raw materials of different origins, the 

respondents answered the most dispersedly to the statement, "We used raw material of Slovenian 

origin" (1.24), and least dispersedly to the argument "We used raw material from EU members" 

(1.07). In the argument, »Priority was given to raw materials, which are of Slovenian origin and to 

Slovenian suppliers” the standard deviation was 1.14, and at the argument " Priority was given to raw 

materials of EU origin and EU suppliers” it was 1.07 (Table 81). 

 

For arguments concerning the control of suppliers before entering the EU, 76 producers stated their 

opinion. HACCP system has been in the process of promoting and enforcement. On average, 

manufacturers partly agree that they had an established HACCP system in the period from 1999 to 

2004 (Table 82). 

 

Table 82: Mean and standard deviation of answers on control of suppliers before entering the EU 

 Number 

of answers 
Mean 

Standard 

deviation 

HACCP system was set up. 76 3.49 1.19 

Suppliers were always verified before the first delivery. 76 3.58 1.15 

Before the first delivery, suppliers were always verified on the 

presence of contaminants. 
76 2.49 1.29 

Suppliers were regularly and periodically checked. 76 3.28 1.16 

Suppliers were regularly and periodically checked on the 

content of contaminants. 
76 2.47 1.24 

All suppliers were examined under the same criteria. 76 3.82 1.24 

Slovenian suppliers were checked on »looser« criteria than 

suppliers from imports, since there are “domestic” goods. 
76 2.00 1.24 

EU suppliers were checked under »looser« criteria than other 

suppliers from imports, since there are European goods. 
76 1.67 1.03 

We had very few customers’ complaints. 76 3.92 0.96 

We had very few withdrawals/recalls of food. 76 4.58 0.50 

We had very few non-compliant products. 76 4.16 0.71 

Very few final products were analysed. 76 3.16 1.39 

 

According to producers’ opinion, on average they mostly agree that suppliers were checked before the 

first delivery, but they mostly disagree that suppliers have been verified on the content of 

contaminants. Also, on average, they partly agree that suppliers were regularly and periodically 

checked, but mostly disagree that suppliers were regularly periodically checked on the content of 

contaminants. On average, they mostly agree that all suppliers were checked under the same criteria. 

They mostly disagree that the Slovenian and EU suppliers were checked under looser criteria. There is 

a small difference in the mean values of producers’ opinion about the verification of Slovenian and 

EU suppliers. They mostly disagree that Slovenian suppliers had been checked less strictly (mean = 

2.00 ± 1.24) and also mostly disagree that EU suppliers were checked under “looser” criteria (mean = 

1.67 ± 1.03). Manufacturers’ opinion shows that on average, they mostly agree that they had very few 
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consumers' complaints and few non-compliant products and they totally agree that they have few 

withdrawals/recalls of food. They partly agree that very few foods were analysed (Table 82). 

 

Analysis of individual statements in the dimension of control of suppliers before entering the EU 

showed that respondents most dispersedly answered to the argument »Very few final products were 

analysed« where the standard deviation was 1.39, and least dispersedly to the argument »We had very 

few withdrawals/recalls of food« with standard deviation of 0.50. They also very dispersedly 

answered to the statements: “Before the first delivery, suppliers were always verified on the content of 

contaminants” (1.29), “Slovenian suppliers were checked on »looser« criteria than suppliers from 

imports, since there are "domestic” goods” (1.24), “All suppliers were examined under the same 

criteria” (1.24) and “Suppliers were regularly and periodically checked on the content of 

contaminants” (1.24). The replies of the HACCP system for the statement “HACCP system was set 

up” with the standard deviation 1.19, were also very dispersed. In addition to the argument: “We had 

very few withdrawals/recalls of food” the answers to the statements “We had very few non-compliant 

products” (0.71) and “We had very few customers’ complaints” (0.96) were much more unified. We 

can conclude that they had quite different approaches to the implementation of the HACCP system 

and control of their suppliers, but still they all had very few customer complaints, non-compliant 

products and very few withdrawals and recalls of food (Table 82). 

 

 

4.3.2 Production after joining the EU 
 

Replies were received from 76 manufacturers. According to the opinion of respondents, after joining 

the EU, the producers mostly agree with giving priority to Slovenian raw materials (mean = 3.87 ± 

1.12). Respodents partly agree with the use of raw materials of Slovenian origin (mean = 3.42 ± 0.94) 

and mostly agree with the use of raw materials of EU origin (mean = 3.59 ± 0.98) (Table 83).  

 

Producers mostly disagree that they use imported raw materials. According to the results of the 

survey, for the period before accession to the EU producers mostly disagree that they imported final 

products, but they partly agree with that statement for the period after accession (before accession, 

mean = 2.20 ± 1.48, after accession, mean = 2.67 ± 1.49) (Table 81, 83). 

 

Analysis of individual statements on purchase of raw materials before entry into the EU showed that 

respondents most dispersedly answered to the statement, »We also import final products« with the 

standard deviation of 1.49, and least dispersedly to the statement » We are producing final products 

from raw materials « with a standard deviation of 0.68 (Table 83). 

 

After joining the EU there is a slight 3% decline in perception of own food production (Δ mean = - 

0.16) and 21% increase (Δ mean = 0.47) in perception of final product import (Table 81, 83). 

 

 



92 

 
 

Table 83: Mean and standard deviation of answers on purchase of raw materials after joining the EU 

 Number of 

answers 
Mean 

Standard 

deviation 

We use raw materials that are of Slovenian origin. 76 3.42 0.94 

We use imported raw materials (from third countries). 76 2.32 1.12 

We use raw materials from other EU countries. 76 3.59 0.98 

We use raw materials that are of Slovenian origin, the ones 

originating from other EU countries and imported raw 

materials in approximately equal proportions. 

76 2.55 1.01 

We give priority to raw materials, which are of Slovenian 

origin and to Slovenian suppliers. 
76 3.87 1.12 

We give priority to raw materials, which are originating 

from other EU members and to EU suppliers. 
76 3.07 1.02 

We are producing final products from raw materials 76 4.50 0.68 

We also import final products. 76 2.67 1.49 

Slovenia's entry into the EU has influenced our choice of 

supplier and raw materials. After joining the EU, we 

changed raw material supplier(s). 

76 2.79 1.32 

After Slovenia joined the EU we selected supplier(s) within 

the EU. 
76 2.89 1.28 

 

 

76 producers responded to the statements regarding control of the suppliers after joining the EU. On 

average they mostly agree that the HACCP system is very efficient, and that they periodically and 

regularly review the suppliers before the first delivery. On average, manufacturers partly agree that 

suppliers are also checked on the content of contaminants (Table 84). 

 

On average, the producers mostly agree that all the suppliers are checked under the same conditions 

and that there are few complaints of customers and non-compliant products. Because of entry into the 

EU, on average, they mostly disagree with the statement that their suppliers are rarely periodically 

checked. According to producers’ opinion, on average they mostly disagree on having more 

customers’ complaints, non-compliant products and more withdrawals/recalls. Also, because of entry 

into the EU, on average they partly agree, that no more final products are being analysed than before 

the entry into the EU (Table 84). 

 

Analysis of the various arguments concerning the control of suppliers after joining the EU showed 

that respondents most dispersedly answered to the statement, »More final products are analysed than 

before joining the EU« with a standard deviation of 1.52, and least dispersedly to the »We have very 

few withdrawals / recalls of food« with a standard deviation of 0.64. There is a low standard deviation 

with statements «We have very few non-compliant products« (0.66), «We have very few customers’ 

complaints« (0.72), «HACCP system is very efficient« (0.76), «Due to the EU entry, suppliers are less 

frequently periodically checked« (0.82), «Suppliers are always checked before the first delivery« 

(0.89) and «Suppliers are regularly and periodically checked« (0.91) (Table 84). 

 

 

 



93 

 
 

Table 84: Mean and standard deviation of answers on control of suppliers after joining the EU 

 Number of 

answers 
Mean 

Standard 

deviation 

A HACCP system is very efficient. 76 4.14 0.76 

Suppliers are always checked before the first delivery. 76 4.12 0.89 

Suppliers are always checked on the content of 

contaminants before the first delivery. 
76 3.21 1.02 

Suppliers are regularly and periodically checked. 76 3.88 0.91 

Suppliers are also regularly and periodically checked on 

the content of contaminants. 
76 3.11 1.07 

All suppliers are verified under the same criteria. 76 4.07 0.97 

Slovenian suppliers are checked under »looser« criteria 

than suppliers from imports, due to «domestic« goods. 
76 2.12 1.21 

EU suppliers are checked under »looser« criteria than 

suppliers from imports, due to European goods. 
76 2.07 1.17 

We have very few customers’ complaints. 76 4.11 0.72 

We have very few non-compliant products. 76 4.26 0.66 

We have very few withdrawals/recalls of food. 76 4.50 0.64 

Very few final products are analysed. 76 2.53 1.11 

Due to EU entry, suppliers are less frequently periodically 

checked. 
76 1.95 0.82 

We have more customer complaints than before entering 

the EU. 
76 2.50 1.36 

We have more non-compliant products than before joining 

the EU. 
76 2.33 1.15 

We have more withdrawals/recalls of products than before 

entering the EU. 
76 2.11 1.15 

More final products are analyed than before joining the 

EU. 
76 2.67 1.52 

 

 

 

4.3.3 Opinion of the business operators - trust in EU raw materials/products  
 

Replies were received from 76 producers. According to manufacturer’s opinion, on average, they 

mostly disagree (mean = 2.38 ± 1.11) that the safety of their products improved by entry into the EU 

and also mostly disagree (mean = 2.43 ± 0.93) that because of the entry more quality materials are 

used. On average, they partly agree that they more easily access raw materials of higher quality at the 

same or lower price. On average, they partly agree (mean = 2.53 ± 1.10) that due to EU accession they 

are surer of the quality of their raw materials and final products. However, on average, they partly 

agree that after accession to the EU purchases of raw materials (mean = 3.13 ± 1.27) and final 

products (mean = 2.92 ± 1.42) from the EU increased and on average they partly agree that imports of 

raw materials (mean = 2.79 ± 1.23) and final products (mean = 2.62 ± 1.23) from third countries 

decreased. Also, according to respondents’ opinion, on average, they partly agree that the entry of 

Slovenia into the EU did not influence the choice of raw materials and suppliers (Table 85). 
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Table 85: Mean and standard deviation of answers on business trust in EU raw materials / products 

 Number of 

answers 
Mean 

Standard 

deviation 

The safety of our products has increased by entering the EU. 76 2.38 1.11 

By joining the EU we use more quality raw materials. 76 2.43 0.93 

We access raw materials of higher quality and at the same 

price more easily. 
76 3.00 1.03 

We access raw materials of higher quality and at lower price 

more easily. 
76 2.86 1.09 

Due to entry into the EU we are surer of the quality of raw 

materials and thus of the final products. 
76 2.53 1.10 

After Slovenia joined the EU, purchases of raw materials 

from the EU have increased. 
76 3.13 1.27 

After Slovenia joined the EU, purchases of final food 

products from the EU has increased. 
76 2.92 1.42 

After Slovenia joined the EU, import of raw materials from 

third countries has decreased. 
76 2.79 1.23 

After Slovenia joined the EU, imports of final products from 

third countries have decreased. 
76 2.62 1.23 

Slovenia's joining to the EU did not affect our choice of raw 

materials and suppliers. 
76 3.04 1.41 

Selecting the preferred raw material, quality has priority 

regardless of the price. 
76 3.42 0.88 

Selecting the preferred raw material, price has priority 

irrespective of quality. 
76 2.17 0.90 

Selecting raw materials, both the quality and the price are 

considered. 
76 4.38 0.78 

Selecting raw materials we equally trust the manufacturers 

of all EU Member States. 
76 2.74 0.99 

The scope of inspection in Slovenia could be decreased, 

since the level of assurance of food safety within the EU is 

very high. 

76 3.01 1.11 

Inspections in Slovenia should focus more on raw 

material/product of those countries which often have 

inadequate samples. 

76 4.36 0.67 

Inspection at the external border, on import into the EU 

should be tightened. 
76 4.00 0.82 

 

 

On average, they mostly agree that when selecting raw materials, they take into account both, price 

and quality (mean = 4.38 ± 0.78), but on average, they partly agree that they trust raw materials from 

different EU Member States (mean = 2.74 ± 0.99) equally. On average producers partly agree that the 

scope of the inspection in Slovenia can be reduced at the expense of providing a high level of food 

safety within the EU, while on average, they mostly agree that the inspection should focus more on 

raw materials or food of those producers and origins which have had inadequate samples more often. 

On average they mostly agree, that inspection should be tightened at the import into the EU (Table 

85).
 
 

Analysis of individual statements on the opinion of the food producers in Slovenia showed that 

respondents answered most dispersedly to the argument »After Slovenia joined the EU, purchases of 

final food products from the EU have increased« with the standard deviation of 1.42, while least 

dispersedly to »Inspections in Slovenia should focus more on raw materials/products of those 

countries which often have inadequate samples with a standard deviation of 0.67. They also respond 
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very dispersedly to the arguments »Slovenia's joining to the EU did not affect our choice of raw 

materials and suppliers« with a standard deviation 1.41, »After Slovenia joined the EU, purchases of 

raw materials from the EU have increased« with a standard deviation of 1.27, »After Slovenia joined 

the EU, import of final products from third countries have decreased« with a standard deviation of 

1.23, and to the statement »After Slovenia joined the EU, import of raw materials from third countries 

has decreased« with the standard deviation of 1.23. Less dispersion is found in the statements 

»Selecting raw materials, both the quality and the price are considered« with a standard deviation of 

0.78, »Inspection at the external border, on import into the EU should be tightened« with the standard 

deviation 0.82, and in the statement »Selecting the preferred raw material, quality has priority 

regardless of the price« with a standard deviation of 0.88 (Table 85). 

 

Producers, on average, mostly disagree with the statement »The safety of our products has increased 

by entering the EU« (mean = 2.38 ± 1.11), from which we conclude that the manufacturers think that 

because of entry into the EU the safety of their products is not higher. The standard deviation is 1.11, 

which means that they answered quite dispersedly. Only 4% totally agree that the safety of their 

products by entering the EU increased, 13% mostly agree, 24% of them partly agree and 59% 

producers mostly or strongly disagree (Figure 22). 

strongly 
disagree

24%

mostly 

disagree

35%

partly agree

24%

mostly agree

13%

I totally agree
4%

 

Figure 22: Percentage of answers for statement “The safety of our products has increased by 

entering the EU.” 

 

On average, producers also mostly disagree with an argument “By joining the EU we use more quality 

raw materials”, (mean = 2.43 ± 0.93). They mostly disagree that because of entry into the EU, they 

use higher quality materials than before entering the EU. The dispersion of responses is smaller (0.93). 

Only 8% manufacturers evaluated the statement by totally agree and mostly agree. 46% producers 

partly agree with the statement, and the remaining 46% mostly or strongly disagree with the statement 

(Figure 23). From these responses, we can conclude that 46% of producers do not agree that they use 

more quality materials because of entry into the EU. 
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Figure 23: Percentage of answers for statement “By joining the EU we use more quality raw 

materials.” 

 

33% producers evaluated the statement »Due to entry into the EU we are surer of the quality of raw 

materials and thus of the final products« with partly agree, 49% producers with mostly or strongly 

disagree, and 18% producers assessed the statement with mostly or totally agree (Figure 24). Mean of 

the statement is 2.53 and standard deviation of 1.10. From the responses we can conclude that on 

average producers partly agree with the statement. 
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Figure 24: Percentage of answers for statement “Due to entry into the EU we are surer of the quality 

of raw materials and thus of the final products.” 

 

Producers on average partly agree with the statement »After Slovenia joined the EU, purchases of raw 

materials from the EU have increased« (mean = 3.13 ± 1.27). They answered quite dispersedly with a 

standard deviation of 1.27. 47% producers evaluated the statement with »I totally agree« and »mostly 

agree«, 19% producers partly agree with the argument, and 34% mostly or strongly disagree (Figure 

25). From the responses we conclude that the opinion of manufacturers about purchase of raw 

materials originating from the EU after accession to the EU varies. 
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Figure 25: Percentage of answers for statement “After Slovenia joined the EU, purchases of raw 

materials from the EU have increased.” 

 

Producers also responded very dispersedly to the statement »After Slovenia joined the EU, purchases 

of final food products from the EU have increased«. Mean value is 2.92, and standard deviation 1.42. 

45% manufacturers evaluated the statement with »I totally agree« and »mostly agree«, while 14% 

producers partly agree and 41% producers mostly or strongly disagree with the statement (Figure 26). 

We can conclude that the producers decided very differently about the purchase of final food products 

originating from the EU after joining the EU. 
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Figure 26: Percentage of answers for statement “After Slovenia joined the EU, purchases of final 

food products from the EU have increased.” 

 

Producers on average partly agree with the argument »Slovenia's joining to the EU did not affect our 

choice of raw materials and suppliers» (mean = 3.04 ± 1.41). They answered very dispersedly, with a 

standard deviation of 1.41. 42% producers answered »I totally agree« and »mostly agree«, 18% 

producers answered partly agree, and about the same number of the producers that agreed with the 

statement, also disagreed with it. 40% producers decided for the answer »mostly disagree« and 

»strongly disagree« (Figure 27). On the basis of this data, we can see that the opinions of Slovenian 

manufacturers are very different and that not all producers have equal and uniform opinion of business 

processes after the EU entry. 
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Figure 27: Percentage of answers for statement “Slovenia's joining to the EU did not affect our 

choice of raw materials and suppliers.” 

 

Answers to the statement »Selecting raw materials we equally trust the manufacturers of all EU 

Member States« are very interesting. It is evident that Slovenian producers do not equally trust all 

producers of different EU member states, despite the fact that within the EU the same rules are 

applied. Mean of these answers is 2.74 with standard deviation of 0.98. 20% producers answered »I 

totally agree« and »mostly agree«, 41% manufacturers answered »partly agree« and the answer 

»mostly disagree« and »strongly disagree« was chosen by 39% producers (Figure 28). 
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Figure 28: Percentage of answers for statement “Selecting raw materials we equally trust the 

manufacturers of all EU Member States.” 

 

 

 

4.3.4 Number of withdrawals and recalls of Slovenian food products 
 
 
In the period 1999-2010, the Slovenian producers performed withdrawals and recalls for their 

products, which were found non-compliant. Data from the survey could not be applied because the 

producers did not provide any data for the period from 1999 to 2004 and for the period from 2005 to 

2010 very few of them responded.  
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4.3.5 Comparison of the periods before and after joining the EU 
  

In the sections 4.3.1 and 4.3.2, we discussed the use of raw materials for the period before and for the 

period after joining EU. In this chapter we compared the mean values calculated in both sections. 

Questions regarding the use of raw materials before and after joining the EU were answered by 76 

respondents. The difference in the mean value of the opinion about the use of materials for the period 

before and for the period after joining the EU is evident from Table 86 and Figure 29. 

 

Table 86: Mean and standard deviation of answers of  purchase of raw materials for the period 

before and for the period after joining the EU 

 
mean 

before 

mean 

after 
∆ mean 

standard 

deviation 

(before) 

standard 

deviation 

(after) 

Use of raw materials of Slovenian origin. 3.45 3.42 0.03 1.24 0.94 

Use of imported raw materials. 2.93 2.32 0.61 1.17 1.12 

Use of raw material from EU members. 3.03 3.59 0.56 1.07 0.98 

We used materials that were of Slovenian 

origin, originating from EU countries and 

imported raw materials from other countries 

in about the same proportion. 

2.74 2.55 0.19 1.17 1.01 

Priority to raw materials of Slovenian origin 

and Slovenian suppliers. 
3.95 3.87 0.08 1.14 1.12 

Priority to raw materials of EU origin and EU 

suppliers. 
2.39 3.07 0.68 1.07 1.02 

 

According to the respondents’ opinion, producers use domestic raw materials in the same measure, but 

the perception of the preference in selecting Slovenian manufacturers is 2 % lower for the period after 

the EU entry. The perception of the use of imported raw materials (from third countries) is 21 % lower 

for the period after the EU entry in contrast to 18 % higher perception in the use of raw materials from 

other EU members for the period after the EU entry. The perception of the preference in selecting raw 

materials from the EU is also 28 % higher for the period after the EU entry. By joining the EU the 

perception of own production of Slovenian manufacturers is 3% lower but the supply of final products 

is 21% higher for the period after the EU entry.   
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Figure 29: Use of materials for the period before and for the period after joining the EU  
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By joining the EU, according to the opinion of producers, control over suppliers has increased. We 

assume that such a difference in perception is due to the successful and efficient implementation of the 

HACCP system, which requires an efficient control over the suppliers. 76 respondents have answered 

questions regarding the control of suppliers for the period before and for the period after joining the 

EU (Table 88). Differences in mean values of responses to the statements for the period before and for 

the period after joining the EU are shown in Figure 30. Although, regarding the opinion of producers, 

80.3% of manufacturers (partly and totally agree) have already maintained the HACCP system before 

joining the EU (mean = 3.49 ± 1.19), the perception is that improvement and confidence in the system 

over the years is 19 % higher for the period after the EU entry. Before the first delivery, by joining the 

EU, the perception is that verification of suppliers is 15% higher and verification on the content of 

contaminants 29%. Regarding the improvement of periodical supplier checking the perception is that 

it is 18 % higher while periodical supplier checking on the content of contaminants is 26 % higher for 

the period after the EU entry. 

 

Before joining the EU, regarding the opinion of producers, Slovenian manufacturers control most of 

the suppliers under the same criteria (mean = 3.82 ± 1.24) while after joining the EU the mean value 

of the perception of improvement of the control of all suppliers under the same criteria is 6% higher 

for the period after joining the EU (Table 87). The opinion about the control of Slovenian suppliers 

under looser criteria was even before the accession to EU very low (mean = 2 ± 1.24) while it is 6% 

higher for the period after joining the EU. The opinion about the surveillance under looser criteria 

over suppliers from other EU member states was very low for the period before entering the EU 

(mean = 1.67 ± 1.02), while for the period after joining the EU the mean value of the perception is 

24% higher.  
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Figure 30: Control of suppliers for the period before and for the period after joining the EU  

 

76 respondents have responded to questions regarding customer complaints, non-compliant products, 

withdrawals, recalls of foods and analyses of food samples for the period before and for the period 

after joining the EU. Mean values of the results of statements for the period before and for the period 

after joining the EU are shown in Figure 31.  The mean value of the agreement with the statement 
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»We have very few customers’ complaints«, is 5% higher for the period after joining the EU,  the 

mean value of the agreement with the statement regarding non-compliant products (the statement was 

»We have very few non-compliant products«) is 2 % higher, while the mean value of the agreement 

with the statement on food recalls and withdrawals (»We have very few withdrawals/recalls of food«) 

is 2% lower for the period after joining the EU. The mean value of the agreement with the statement, 

»Few final products are given for analyses« is 20 % lower for the period after joining the EU, 

indicating an increased number of food analyses after joining the EU. 

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

Customers’ 
complaints.

Non-compliant 
products.

Withdrawals / 
recalls of food.

Analyzing of final 
products.

before 3.92 4.16 4.58 3.16

after 4.11 4.26 4.5 2.53

m
ea

n

 

Figure 31: Consumers complaints, withdrawals and recalls of foods for the period before and for the 

period after joining the EU 

 

For the period before as well as for the period after joining the EU, producers mostly agree that they 

monitor suppliers under the same criteria. The statement »All suppliers are verified under the same 

criteria», for the period before entering the EU (mean = 3.82 ±1.24) and for the period after the EU 

entry (mean = 4.07 ± 0.97) was in average evaluated with »mostly agree«. For the period before 

joining the EU the standard deviation was 1.24 while for the period after joining the EU, it was 0.97, 

on the basis of which we conclude that after joining the EU producers are more unified in their 

opinion on the verification of suppliers (Table 82, 84, 87). 

 

Producers in their opinion, on average, mostly disagree with the argument »Slovenian suppliers are 

checked under »looser« criteria than suppliers who import, as there are »domestic« goods« before and 

after joining the EU. Even in the standard deviation there is no significant difference, on the basis of 

which we conclude that the entry of Slovenia into the EU did not influence the selection of Slovenian 

producers under lower criteria (Table 82, 84, 87). Resulting from an increase in the mean value of 

agreement with the above statements regarding checking the suppliers we also assume an increased 

control of suppliers. 

 

On the basis of responses we conclude that respondents’ opinion is that most producers evaluate all of 

their suppliers, regardless of origin, under the same criteria, but the percentage of those producers who 

have agreed with the statement of control of EU suppliers on the »looser« criteria after joining the EU 

is higher for the period after joining EU. 
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Table 87: Mean and standard deviation for control of suppliers under “looser” criteria for the period 

before and for the period after entering the EU 

 
Mean 

(before) 

Mean 

(after) 

Mean 

(difference) 

Standard 

deviation 

(before) 

Standard 

deviation 

(after) 

Checking the suppliers under the 

same criteria (A14-B16). 
3.82 4.07 0.25 1.24 0.97 

Slovenian suppliers under 

»looser« criteria (A15-B17). 
2.00 2.12 0.12 1.24 1.21 

EU suppliers under »looser« 

criteria (A16-B18). 
1.67 2.07 0.4 1.02 1.17 

 

Also, according to the results of the survey, after joining the EU more effective control over the 

suppliers can be observed. If we compare the results of the responses of the supplier control before 

and after joining the EU, namely the mean values for the period before and for the period after the EU 

accession, the opinion of producers on the efficiency of the HACCP system is 19% higher (Δ mean = 

0.65) for the period after joining EU, checking of suppliers before first delivery is 15% higher (Δ 

mean = 0.54) and verification of suppliers on the content of contaminants prior to the first supply is 

29% higher (Δ mean = 0.72) for the period after joining EU. Periodical checks of suppliers are 18% 

higher (Δ mean = 0.6) while the periodical checks of suppliers on the content of contaminants are 26% 

higher (Δ mean = 0.64) for the period after joining the EU (Table 82, 84, 88). For the period before 

joining the EU, producers answered quite dispersedly, but for the period after joining the EU, the 

answers are much less dispersed (Table 88).  

 

We conclude that the highest means in values of the agreement with the statements on reduction of the 

dispersion occurred due to the introduction and active implementation of the HACCP system. 

Established HACCP system was required by the EU and official controls in this area have been very 

active and targeted. Even food manufacturers who have not established the HACCP system before 

Slovenia joined the EU, had to establish and implement it in their business by joining the EU, or 

during the transitional period. One of the main points of setting up the HACCP system is setting up a 

system for verifying and checking of suppliers.  

 

Table 88: Mean and standard deviation for control of suppliers for the period before and for the 

period after entering the EU 

 
Mean 

(before) 

Mean 

(after) 
∆ mean 

Standard 

deviation 

(before) 

Standard 

deviation 

(after) 

HACCP system (A9-B11). 3.49 4.14 0.65 1.19 0.76 

Verifying of suppliers before the 

first delivery (A10-B12). 
3.58 4.12 0.54 1.15 0.89 

Verifying of suppliers before the 

first delivery on the content of 

contaminants (A11-B13). 

2.49 3.21 0.72 1.29 1.02 

Periodical checking of suppliers 

(A12-B14). 
3.28 3.88 0.6 1.16 0.91 

Periodical checking of suppliers on 

the content of contaminants (A13-

B15). 

2.47 3.11 0.64 1.24 1.07 
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Examining the argument »Due to EU entry, suppliers are less frequently periodically checked«, we 

find out that most of the producers (53%) chose the answer “mostly disagree” (mean = 1.95 ± 0.81), 

which is consistent with results of previous statements. It is interesting that the standard deviation is 

low with 0.81 (Table 84). The answer »strongly disagree« was chosen by 29% of respondents and 

answer »mostly disagree« by 53% of respondents. »Partly agree« was chosen by 14% of respondents, 

but only 4% of respondents mostly or totally agree with the statement (Figure 32). According to 

producer’s opinion we conclude that entry into the EU did not affect the frequency of periodical 

checks of suppliers in Slovenian producers. 

strongly 

disagree
29%

mostly 

disagree
53%

partly agree

14%
mostly agree

3%

I totally agree
1%

 

Figure 32: Percentage of answers for statement »Due to EU entry, suppliers are less frequently 

periodically checked« 

 

The mean values of the agreement with the statements about the control of suppliers for the period 

before and for the period after joining the EU was also tested using the SPSS programme. Firstly, we 

performed Kolmogorov-Smirnov test and Shapiro-Wilk test to determine whether the values of the 

agreement with the statements from A9 to A16 and B11 to B18 can be described by a normal 

distribution. Test results are shown in Table 89. 

 

Using the test results (Table 89) it is evident that the sig. is <0.05, indicating that values of the studied 

variables (statements A9 to A16 and B11 to B18) cannot be attributed the normal distribution, so we 

chose the nonparametric Wilcoxon Signed Ranks test for two related samples to test the hypothesis 

(Table 90). Table 90 shows the test statistics, ranks are in Annex 6. 
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Table 89: Tests of Normality for statements from A9 to A16 and B11 to B18  

  

Kolmogorov-Smirnov(a) Shapiro-Wilk 

Statistics df Sig. Statistics df Sig. 

A9: HACCP system was set up the. 0.198 76 0.000 0.886 76 0.000 

B11: HACCP system is very 

efficient. 
0.293 76 0.000 0.775 76 0.000 

A10: Suppliers were always verified 

before the first delivery. 
0.206 76 0.000 0.879 76 0.000 

B12: Suppliers are always checked 

before the first delivery. 0.259 76 0.000 0.801 76 0.000 

A11: Before the first delivery, 

suppliers were always verified on 

the presence of contaminants. 
0.200 76 0.000 0.860 76 0.000 

B13: Suppliers are always checked 

on the content of contaminants 

before the first delivery. 
0.239 76 0.000 0.901 76 0.000 

A12: Suppliers were regularly and 

periodically checked. 
0.173 76 0.000 0.908 76 0.000 

B14: Suppliers are regularly and 

periodically checked. 
0.262 76 0.000 0.844 76 0.000 

A13: Suppliers were regularly and 

periodically checked on the content 

of contaminants. 
0.254 76 0.000 0.865 76 0.000 

B15: Suppliers are also regularly 

and periodically checked on the 

content of contaminants. 
0.224 76 0.000 0.899 76 0.000 

A14: All suppliers were examined 

under the same criteria. 
0.217 76 0.000 0.831 76 0.000 

B16: All suppliers are verified 

under the same criteria. 
0.236 76 0.000 0.824 76 0.000 

A15: Slovenian suppliers were 

checked on "looser" criteria than 

suppliers from imports, since there 

are "domestic" goods. 

0.289 76 0.000 0.772 76 0.000 

B17: Slovenian suppliers are 

checked under "looser" criteria than 

suppliers from imports, due to 

"domestic" goods. 

0.256 76 0.000 0.826 76 0.000 

A16: EU suppliers were checked on 

"looser" criteria than other suppliers 

from imports, since there are 

European goods. 

0.362 76 0.000 0.693 76 0.000 

B18: EU suppliers are checked 

under "looser" criteria than 

suppliers from imports, due to 

European goods. 

0.253 76 0.000 0.819 76 0.000 

a Lilliefors Significance Correction 

Sig. significance value 
df degrees of freedom 
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Table 90: Wilcoxon Signed Ranks Test -Test Statistics(b) for statements from A9 to A16 and B11 to 

B18 

 z 

Asymp. 

Sig. 

(2-tailed) 

HACCP system is very efficient. - HACCP system was set up. -4.348(a) 0.000 

Suppliers are always checked before the first delivery. - Suppliers were 

always verified before the first delivery. 
-4.449(a) 0.000 

Suppliers are always checked on the content of contaminants before the 

first delivery. - Before the first delivery, suppliers were always verified 

on the presence of contaminants. 

-4.948(a) 0.000 

Suppliers are regularly and periodically checked. - Suppliers were 

regularly and periodically checked. 
-4.341(a) 0.000 

Suppliers are also regularly and periodically checked on the content of 

contaminants. - Suppliers were regularly and periodically checked on 

the content of contaminants. 

-4.587(a) 0.000 

All suppliers are verified under the same criteria. - All suppliers were 

examined under the same criteria. 
-1.813(a) 0.070 

Slovenian suppliers are checked under »looser« criteria than suppliers 

from imports, due to “domestic” goods. - Slovenian suppliers were 

checked on »looser« criteria than suppliers from imports, since there are 

“domestic” goods. 

-0.863(a) 0.388 

EU suppliers are checked under »looser« criteria than suppliers from 

imports, due to European goods. - EU suppliers were checked under 

»looser« criteria than other suppliers from imports, since there are 

European goods. 

-3.170(a) 0.002 

a Based on negative ranks. 

b Wilcoxon Signed Ranks Test 
Sig. significance value 

 

Processing of survey responses and the mean values showed that opinion of Slovenian producers is 

that after joining the EU control of their suppliers is better than before entering the EU. According to 

their opinion, based on the survey, the control of the suppliers before the first purchase, as well as 

periodic control is higher. The agreement with the statement about the control of the suppliers on the 

content of contaminants is also higher for the period after joining the EU. We attribute the credit for 

this shift to effective performance of HACCP system. On the basis of responses and the opinion of the 

producers we conclude that the majority of Slovenian producers verifies all of their suppliers under 

the same conditions, regardless of origin. But, we cannot ignore the finding that the mean value of the 

agreement with the statement that EU suppliers are evaluated under »looser« criteria than suppliers of 

imports, because of European goods, is higher for the period after joining the EU. 

 

The analysis results obtained using the SPSS programme and performance of nonparametric test of 

two related samples (Table 89) showed that the absolute value of the variable z for the use of the 

HACCP system, control of suppliers before the first delivery, control of suppliers on the contaminants 

before the first delivery, periodic checks of suppliers, periodically control of suppliers on the 

contaminants, and control of EU suppliers under less restrictive conditions is greater than 1.96 with 

sig. <0.05. For control of all suppliers under the same conditions and for the control of Slovenian 

suppliers under less restrictive conditions, the absolute value of the variable z is less than 1.96 with 

sig. > 0.05. Using these results we conclude that the mean values of the agreement with the statements 

of the control of all suppliers under the same conditions and of the control of Slovenian suppliers 
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under less strict conditions cannot be attributed the statistically significant differences between the 

compared periods 1999-2004 and 2005 -2010. But the mean values of the agreement with the 

statements of the use of the HACCP system, control of suppliers before the first delivery, control of 

suppliers on the contaminants before the first delivery, periodic control of suppliers, periodic control 

of suppliers on contaminants and control of EU suppliers under less strict conditions could be 

attributed statistically significant difference between the compared periods 1999-2004 and 2005 -

2010.  

 

The survey was intended to target the group of producers, who were involved in food production 

before and after EU accession. Statements were given by experts who work in this area every day, 

know this subject well and can critically evaluate the situation and changes in the food production. 

From their opinion and perception we can deduce the actual situation and changes in food production. 

We conclude that changes in perception and responses to individual claims reflect the actual situation 

and changes.  

According to the opinion of producers we conclude, that after joining the EU there has been switching 

in suppliers and that manufacturers replaced certain suppliers from third countries with EU suppliers. 

Regarding to the opinion of respondents, Slovenian producers trust Slovenian suppliers and raw 

materials. Based on the perception of producers we conclude that after joining the EU, the control 

over suppliers has increased.  

 

 

4.4 Verification of hypotheses 
 

In this chapter we examined the findings of the data processing based on the purpose and goals set in 

the thesis in section 1.1.  According to our hypotheses stated in section 1.2, we present outcomes and 

our reflection on analysed issues. 

Hypothesis can be confirmed or rejected. Criteria for the confirmation or rejection of the hypothesis 

are listed when each hypothesis is checked. 

 

 

4.4.1 Hypothesis H1 
 
 
Hypothesis H1 is the following: »In the period before Slovenia joined the EU there were less non- 

compliant samples due to the presence of contaminants from the environment, but after Slovenia 

joined the EU the number of such samples has increased«. 

 

The hypothesis was checked by comparing the percentage of inadequate analyses for contaminants for 

the periods before and after the EU accession and by performing a test to compare mean values of the 

number of inadequate analyses of the contaminants for the periods before and after accession to the 

EU.  
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Criteria for confirming the hypothesis are defined as follows: when the percentage of non-compliant 

analyses is higher for the period after joining the EU compared with the period before joining the EU, 

and when the results of the t-test show that the means can be attributed the statistically significant 

differences between the compared periods and the mean value of the number of non-compliant 

analyses is higher for the period after joining the EU, the hypothesis is confirmed. Otherwise the 

hypothesis is rejected. 

 

Firstly, comparisons between the number of analysis and specific years were made (Table 91).  

 

Table 91: Number and percentage of analyses on contaminants in food sampled in Slovenia from 

1999-2010 

Year 1999-2004 

Year Number of analyses Percentage Cumulative Percentage 

year 1999 510 6.2 6.2 

year 2000 516 6.3 12.5 

year 2001 686 8.3 20.8 

year 2002 1795 21.8 42.6 

year 2003 2073 25.2 67.9 

year 2004 2644 32.1 100 

Total 8224 100   

Year 2005-2010 

Year Number of analyses Percentage Cumulative Percentage 

year 2005 2065 18.2 18.2 

year 2006 1963 17.3 35.6 

year 2007 1491 13.2 48.7 

year 2008 1788 15.8 64.5 

year 2009 1712 15.1 79.6 

year 2010 2308 20.4 100 

Total 11327 100   
Data: HIRS, VARS, IRSAFF 

 

On the basis of data processing it is evident that the number of analyses in the period from 1999 to 

2004 increases, with the highest rise in 2002. The largest number of analyses is observed in the 

periods 2003, 2004 and 2005. In the period from 2005 to 2010, the number of analyses is more even 

with a slight trend of decline. In 2010, sampling on contaminants, which was performed by HIRS was 

interspersed between HIRS and IRSAFF and resulted in the increase of the number of samples and 

thus in the increase of the number of analyses. 

In the period from 1999 to 2010, in the context of official controls on contaminants 19.551 food 

analyses were performed, of which 388 were inadequate (Table 44).  

 

In the period 1999 to 2004 8224 analyses were performed on contaminants, 212 of which were non-

compliant, representing 2.58%. In the period 2005 to 2010 there were 11327 analyses performed on 

contaminants, which represents 37.7% more analyses. Of these, 176 samples were inadequate, which 

totals 1.55% (Table 44). 
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We performed tests of contaminant analyses on the compliance parameter, separately for the period of 

1999-2004 (Table 92) and separately for the period of 2005-2010 (Table 93). 

 

Table 92: Number of compliant and non-compliant results of analyses for contaminants in food 

sampled in Slovenia from 1999 to 2004 

  Number of analyses Percentage 

Compliant 8012 97.4 

Non-compliant analysis 212 2.6 

Total 8224 100 
Data: HIRS, VARS, IRSAFF 

 

 

Table 93: Number of compliant and non-compliant results of analyses for contaminants in food 

sampled in Slovenia from 2005 to 2010 

  Number of analyses Percentage 

Compliant 11151 98.4 

Non-compliant analyses 176 1.6 

Total 11327 100 
Data: HIRS, VARS, IRSAFF 

 

We also carried out tests on individual contaminants for the period from 1999 to 2004 (Table 94) and 

for the period from 2005 to 2010 (Table 95). In the period from 1999 to 2004 there were 4.72% of 

non-compliant samples on heavy metals parameter, 4.71% of the samples on PAHs, 2.5% of non-

compliant samples on 3-MCPD, 1.69% on mycotoxins, 1.24% samples on nitrates, and 0.15% 

inadequate samples on PCBs. 

 

In the period from 2005 to 2010 there were 2.56% of non-compliant samples analysed for heavy 

metals parameter, 2.22% of samples for 3-MCPD, 1.29% for mycotoxins, 0.76% of the samples for 

nitrates and 0.2% of non-compliant samples for PAHs. Non-compliant samples were not found for 

PCBs. 

There have not been any non-compliant samples for dioxins, furans and dioxin-like PCBs in the whole 

period. 

 

Table 94: Compliant and non-compliant results of analyses on contaminants in food sampled in 

Slovenia from 1999 to 2004 

     Compliance  

Contaminant 
Total Compliant 

Non- 

compliant 

%  non- 

compliant 

3-MCPD 40 39 1 2.5 

Dioxins, furans, dioxin-like PCBs 695 695 0 0 

Heavy metals 3684 3510 174 4.72 

Mycotoxins 1182 1162 20 1.69 

Nitrate 402 397 5 1.24 

PAH 191 182 9 4.71 

PCB 2030 2027 3 0.15 

 Total 8224 8012 212 2.58 
Data: HIRS, VARS, IRSAFF 
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Table 95: Compliant and non-compliant results of analyses on contaminants in food sampled in 

Slovenia from 2005-2010 

Contaminant 

 Compliance  

Total Compliant 
Non-

compliant 

%  non 

compliant 

3-MCPD 90 88 2 2.22 

Dioxins, furans, dioxin-like PCBs 740 740 0 0 

Heavy metals 4928 4802 126 2.56 

Mycotoxins 3331 3288 43 1.29 

Nitrate 396 393 3 0.76 

PAH 972 970 2 0.2 

PCB 870 870 0 0 

Total 11327 11151 176 1.55 

Data: HIRS, VARS, IRSAFF 

 

Figure 33 shows the number of non-compliant results of analyses through different years.  
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Figure 33: Number of non-compliant results of analyses on contaminants from 1999 to 2010 

 

Figure 34 shows the percentage of inadequate analyses by individual years.  
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Figure 34: Percentage of non-compliant results of analyses  on contaminants from 1999-2010 

 

In period of 1999-2004, the % of non-compliant analyses was 2.58, and in the period of 2005-2010 

the % of non-compliant analyses was 1.55 (Table 44). 
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The year 2000 stands out, so it was examined in more detail. In 2000, VARS found 69 non-compliant 

samples of game kidneys due to heavy metals, therefore they have banned them for use in human diet. 

Instead of kidneys they ranked game meat in the sampling plan for the year 2001 and beyond.
114 

Due 

to this situation, we discounted the data of game samples through the period of 1999-2010 and created 

Table 96. In the period from 1999 to 2010 there were 1286 analyses of game performed on 

contaminants. It was also analysed for heavy metals, PCBs and mycotoxins. From 1026 analyses 

which were carried out for heavy metals 174 were non-compliant. From 18 analyses for mycotoxins 

and 242 for PCBs all results were compliant. 

 

Table 96: Number and percentage of non-compliant results of analyses for contaminants in food 

sampled in Slovenia from 1999 to 2010
 
(without game) 

  Number of analyses on contaminants (without game)  

Year Number of analyses Non-compliant samples % non-compliant 

2010 2207 23 1.042 

2009 1608 23 1.43 

2008 1683 20 1.19 

2007 1391 18 1.29 

2006 1861 18 0.97 

2005 1967 17 0.86 

Total 1 10717 119 1.11 

2004 2547 31 1.22 

2003 1939 18 0.93 

2002 1777 12 0.67 

2001 517 13 2.51 

2000 318 5 1.57 

1999 468 2 0.43 

Total 2 7566 81 1.07 

Total 1+2 18283 200 1.09 
Data: HIRS, VARS, IRSAFF 

 

Due to these changes, we made a graph using data of contaminants, without data of game (Figure 35).  
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Figure 35: Number of non-compliant results of analyses for contaminants from 1999 to 2010 (without 

game) 
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Since the number of taken samples has been increasing over the years, we calculated the percentage of 

non-compliant analysis using data of inadequate samples without game through the years and created 

a line chart (Figure 36). In the period from 1999 to 2004, the % of non-compliant results of analyses 

was 1.07 and in the period from 2005 to 2010 the % of non-compliant analyses was 1.22. 
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Figure 36: Percentage of non-compliant results of analyses  for  contaminants from 1999 to 2010                      

(without game) 

 

To verify the hypothesis H1, we also performed comparisons according to origin of the samples. 

Table 97 shows the number of analyses according to year and origin. Information on the number and 

percentage of non-compliant analyses is added. 

 

In the period 1999-2004 there were 187 non-compliant analyses of Slovenian origin, 12 non-

compliant analyses of samples from third countries and 13 non-compliant analyses of EU origin. In 

the period from 2005 to 2010 there were 118 non-compliant analyses of Slovenian origin, 44 non-

compliant analyses of samples from third countries and 14 non-compliant analyses of EU origin. 

 

In the period from 1999 to 2004 there were 2.92% of non-compliant analyses of Slovenian origin, 

1.76% of non-compliant analyses of samples from third countries and 1.14% of non-compliant 

analyses of EU origin. In the period from 2005 to 2010 there were 2.27% of non-compliant analyses 

of Slovenian origin, 1.89% of non-compliant analyses of samples from third countries and 0.37% of 

non-compliant analyses of EU origin. 
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Table 97: Year/origin crosstabulation of analyses on contaminants in food sampled in Slovenia from 

1999-2010 

             Year * Origin Crosstabulation 

  Origin*Compliance 
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2010 896 2 0.22 282 11 3.9 1130 10 0.88 2285 23 2308 

2009 665 1 0.15 404 11 2.72 643 22 3.42 1678 34 1712 

2008 533 0 0 437 8 1.83 818 39 4.77 1741 47 1788 

2007 528 0 0 310 5 1.61 653 25 3.83 1461 30 1491 

2006 585 6 1.02 464 5 1.08 914 14 1.53 1938 25 1963 

2005 593 5 0.84 429 4 0.93 1043 8 0.77 2048 17 2065 

Total 

1 3800 14 0.37 2326 44 1.89 5201 118 2.27 11151 176 11327 

2004 543 6 1.1 326 6 1.84 1775 23 1.29 2609 35 2644 

2003 249 3 1.2 183 4 2.18 1641 43 2.62 2023 50 2073 

2002 314 2 0.64 150 2 1.33 1331 8 0.6 1783 12 1795 

2001 30 2 6.66 21 0 0 635 18 2.83 666 20 686 

2000 0 0 0 0 0 0 516 74 14.34 442 74 516 

1999 0 0 0 0 0 0 510 21 4.12 489 21 510 

Total 

2 1136 13 1.14 680 12 1.76 6408 187 2.92 8012 212 8224 

Total 

1+2 4936 27 0.55 3006 56 1.86 11609 305 2.63 19163 388 19551 
Data: HIRS, VARS, IRSAFF 

 

Using the data of the number of inadequate results of analyses for a particular origin and year from the 

Table 97, we created a line chart of the number of inadequate results of analyses in foods of Slovenian 

(SLO) origin, in foods originating from third countries (TC) and in foods of European (EU) (Figure 

37).  
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Figure 37: Number of non-compliant results of analyses on contaminants according to origin from 

1999-2010
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We also created a line chart using the data of percentage of non-compliant analyses according to a 

particular origin and year from Table 97 (Figure 38). 
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Figure 38: Percentage of non-compliant results of analyses on contaminants according to origin from 

1999-2010
 

 

Hypothesis H1 was tested also by using the SPSS programme. Firstly, we did the Kolmogorov-

Smirnov test (Table 98) on the normality of the distribution of the studied variables. The test 

compares the values of studied variable with the values of normally distributed variable with the same 

arithmetic mean and standard deviation as that of the studied variable. 

 

The results of Kolmogorov-Smirnov test show that the significance value (sig.) is greater than 0.05, 

indicating that the distribution of the studied variables did not differ significantly from normal 

distribution, so we believe that the condition of a normal distribution of variables is fulfilled. 

 

Table 98: One-sample of the Kolmogorov-Smirnov test and its descriptive statistics 

 

Number of non-compliant 

samples on contaminants 

before joining the EU 

(1999-2004) 

Number of non-compliant 

samples on contaminants 

after joining the EU 

(2005-2010) 

N 6 6 

Normal Parameters(a, b) Mean 35.33 29.33 

  Std. 

Deviation 
23.218 10.443 

 Minimum 12 17 

 Maximum 74 47 

Most Extreme Differences Absolute 0.231 0.161 

  Positive 0.231 0.161 

  Negative -0.157 -0.121 

Kolmogorov-Smirnov Z 0.567 0.394 

Asymp. Sig. (2-tailed) 0.905 0.998 

Exact Sig. (2-tailed) 0.840 0.990 

Point Probability 0.000 0.000 
a Test distribution is Normal.  b Calculated from data.  N number of elements in the sample (in this case number of years).  
Sig. significance value 
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Since the examined variables are normally distributed, we have chosen t-test in order to compare 

average values for the period before and for the period after joining the EU (Table 99). 

 

Table 99: T-Test and its Statistics  

Paired Samples Test 

  Paired Differences t df 

Sig.  

(2-

tailed) 

  Mean 

Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference       

        Lower Upper       

Pair 

1 

Number of non- 

compliant 

samples on 

contaminants 

before joining the 

EU (1999-2004) 

- Number of non- 

compliant 

samples on 

contaminants 

after joining the 

EU (2005-2010) 

6.000 28.021 11.440 -23.407 35.407 0.524 5 0.622 

Paired Samples Test 

Paired Samples Statistics 

  Mean N 

Std. 

Deviation 

Std. Error 

Mean 

Pair 1 Number of non-compliant 

samples on contaminants before 

joining the EU (1999-2004) 
35.33 6 23.218 9.479 

  Number of non-compliant 

samples on contaminants after 

joining the EU (2005-2010) 
29.33 6 10.443 4.264 

Paired Samples Correlations 

 N Correlation Sig. 

Pair 1 Number of non-compliant samples on 

contaminants before joining the EU (1999-

2004) & Number of non-compliant samples 

on contaminants after joining the EU (2005-

2010) 

6 -0.283 0.587 

t  t-statistics 
df degrees of freedom 

N number of elements in the sample (in this case number of years)  
Sig. significance value 

 

Considering data processing during the time period from 1999 to 2010 and comparing the results of 

analyses of samples taken in the territory of the Republic of Slovenia between the periods of 1999-

2004 and 2005-2010 it is evident that after Slovenia joined the EU, the number of non-compliant 

samples due to presence of contaminants did not increase. Therefore, on the basis of the above data 

for samples collected on the Slovenian market, hypothesis H1 can be rejected. 
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If we divide inadequate analyses by individual origins and compare the percentage of inadequate 

analyses on contaminants, we observe lower percentage of inadequate results of analyses on 

contaminants in food of EU and SLO origin, while the percentage of inadequate results of analyses of 

food from third countries is higher (Table 97). 

 

The hypothesis was also tested using the SPSS programme. The analysis performed by t-test (Table 

99) shows that the means cannot be attributed the statistically significant differences between the 

compared periods of 1999-2004 and 2005-2010, so hypothesis H1, based on processing with SPSS 

programme, can be rejected. 

 

Based on the results of the survey the hypothesis H1 is rejected. 

 

 

4.4.2 Hypothesis H2 
 

With hypothesis H2 we want to determine the opinion of producers about switching the suppliers after 

accession to the EU. We assumed that producers’ opinion is that after Slovenia’s acession to the EU 

there were switches of some suppliers from third countries with suppliers from the EU.   

 

Hypothesis H2 is the following: »Some food producers, after Slovenia joined the EU, changed 

suppliers of raw materials. «        

 

If the results of the survey show that respondents think that some of food producers changed some of 

suppliers of raw materials in the period after joining the EU, the hypothesis is confirmed, but if the 

results of the survey show that producers think, that there were no changes of raw materials suppliers 

after Slovenia’s acession to the EU, the hypothesis is rejected. The hypothesis was also tested with 

nonparametric test to compare mean values of two related samples. If the results of the survey show 

that some absolute values of variable z for selected statements are higher than 1.96 with sig. <0.05, the 

hypothesis is confirmed. Otherwise the hypothesis is rejected. 

 

According to the results of the survey and the opinion of respondents, i.e. producers, after entering the 

EU, approached very differently to the replacement of the raw material suppliers. If we compare the 

results of the responses, namely the mean values about purchases of raw materials for the period 

before and after joining the EU, the mean value of the agreement with the statement about the use of 

raw materials of Slovenian origin after joining the EU is 0.87% lower (Δ mean = 0.03) for the period 

after joining the EU, the mean value of the agreement with the statement about the use of  materials 

from imports is 21% lower (Δ mean = 0.61) for the period after joining the EU while the mean value 

of the agreement with the statement about the use of materials from the EU is 18% higher (Δ mean = 

0.56) for the period after joining the EU (Table 86). According to the opinion of the producers, 

priority in the selection of Slovenian producers after accession to the EU is 2% lower (Δ mean = 0.08)  
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for the period after joining the EU, but priority in the selection of suppliers from the EU and thereby 

on average also the raw materials from the EU, after joining the EU, is 28% higher (Δ mean = 0.68) 

for the period after joining the EU. 

 

A slight decline in the mean value of the agreement with giving priority to Slovenian manufacturers 

can be detected for the period after joining the EU and significant increase of favouring EU producers. 

On the basis of this it is assumed that Slovenian producers which favoured Slovenian manufacturers 

partly began to give priority to EU producers, while producers who gave preference to suppliers from 

the EU, mostly kept giving priority to EU suppliers and raw materials. 

 

Differences in response to statements on purchase of raw materials before and after joining the EU are 

shown in Figure 39. 

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

Use of raw 
material of 
Slovenian 

origin.

Use of raw 
material 

from import.

Use of raw 
material 
from EU 
members.

Use of 
materials of 

different 
origin in 
about the 

same 

proportion.

Priority  to 
raw materials 
of Slovenian 
origin and 
Slovenian 
suppliers.

Priority to 
raw materials 
of EU origin 

and EU 
suppliers.

∆ mean -0.03 -0.61 0.56 -0.19 -0.08 0.68

-0.03

-0.61

0.56

-0.19 -0.08

0.68

∆
 m

e
a
n

 

Figure 39: ∆ Mean of answers on purchase of raw materials before and after joining the EU
 

 

Results of respondents’ answers show that Slovenian producers, on average, partly agree with the 

statement »Slovenia's entry into the EU has influenced our choice of suppliers and raw materials. 

After joining the EU, we changed raw material supplier(s) » (mean = 2.79 ± 1.32) (Table 83). 43% of 

producers strongly and mostly disagree with the statement, 22% partly agree that the entry of Slovenia 

into the EU influenced their selection of suppliers and 35% mostly and totally agree with the 

argument. Responses to the argument are very dispersed with a standard deviation of 1.32 (Figure 40). 
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Figure 40: Percentage of answers for statement »Slovenia's entry into the EU has influenced our 

choice of supplier and raw materials. After joining the EU, we changed raw material supplier(s) «. 

 

Also, on average, they partly agree that after Slovenia joined the EU they selected a supplier from the 

EU (mean = 2.89 ± 1.28). The statement »After Slovenia joined the EU we selected supplier(s) within 

the EU« was answered with a standard deviation of 1.28 (Table 83). 43% of producers strongly and 

mostly disagree with the statement, 20% partly agree, and 37% mostly or totally agree with the 

statement (Figure 41). 
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Figure 41: Percentage of answers for statement »After Slovenia joined the EU we selected supplier(s) 

within the EU. «  

 

According to the results of the survey we can conclude that the producers after Slovenia joined the EU 

have reacted variously and so variously adapted the purchase of raw materials. On the basis of 

differences in perceptions we conclude that some have remained with previous suppliers of raw 

materials, others have changed suppliers. 

 

When analysing the responses of some opinions on the business confidence in the materials and 

products of EU origin (questions part C), similar conclusions can be drawn. On average, they partly 

agree with the statement »After Slovenia joined the EU, purchases of raw materials from the EU have 

increased« (mean = 3.13 ± 1.27). From the responses we also conclude that at least part of producers 

increased purchases from suppliers in the EU or switched their suppliers with suppliers from the EU. 

They answered quite dispersedly with a standard deviation of 1.27 (Table 85). 
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On average, they partly agree with the statement »After Slovenia joined the EU, purchases of final 

food products from the EU have increased« (mean = 2.92 ± 1.42) from which we conclude that after 

joining the EU, purchase of final products from the EU has also increased, but to a lesser extent as the 

purchase of raw materials originating from the EU. The standard deviation is 1.42, which means that 

manufacturers have responded very dispersedly (Table 85) thus we conclude that opinions of 

producers about the business operations of Slovenian producers are very different so we cannot talk 

about common opinions of all producers. 

 

On average they also partly agree (mean = 3.04 ± 1.41) with the statement »Slovenia's joining the EU 

did not affect our choice of raw materials and suppliers«. The standard deviation is 1.41, which means 

that producers answered very dispersedly to this argument (Table 85). The results confirm our 

conclusion about the opinion of respondents that some producers approached to switching of 

suppliers, while others did not. According to producers’ opinion there is no such thing as the uniform 

switching of suppliers, the trend of which would be reflected in all Slovenian suppliers. 

 

Hypothesis H2 was tested using also the SPSS programme. Firstly, we performed the Kolmogorov-

Smirnov test and the Shapiro-Wilk test to determine whether the mean values of the agreement with 

the statements from A1 to A6 and B1 to B6 can be attributed the normal distribution. Test results are 

shown in Table 100. 

 

Test results (Table 100) show that the sig.  <0.05, indicating that the values of the studied variables 

(arguments A1 to A6 and B1 to B6) cannot be attributed a normal distribution, so we chose the 

nonparametric test for two related samples to test the hypothesis (Table 101, Annex 6). In the 

Wilcoxon Signed Rank test the value is statistically significant at sig. <0.05, if its absolute 

standardized value z is greater than 1.96. 
115, 116  

Ranks are listed in Annex 6. 

 

The results of nonparametric test for two related samples obtained with the SPSS programme (Table 

101) show that the absolute value of the variable z for the use of raw materials from third countries, 

for the use of raw materials from the EU and for giving priority to raw materials from the EU, is 

greater than 1.96 with sig. <0.05.  

Absolute value of the variable z for the use of raw materials of Slovenian origin, the use of raw 

materials of different origins in the same proportion, and for giving priority to Slovenian raw 

materials and Slovenian producers, is less than 1.96 with sig.> 0.05. 
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Table 100: Tests of Normality for statements from A1 to A6 and B1 to B6 

 Kolmogorov-Smirnov(a) Shapiro-Wilk 

  Statistic df Sig. Statistic df Sig. 

We used raw material of Slovenian origin. 0.212 76 0.000 0.891 76 0.000 

We use raw materials that are of Slovenian 

origin. 
0.225 76 0.000 0.893 76 0.000 

We used imported raw materials. 0.220 76 0.000 0.903 76 0.000 

We use imported raw materials (from third 

countries). 
0.216 76 0.000 0.867 76 0.000 

We used raw materials from EU members. 0.280 76 0.000 0.869 76 0.000 

We use raw materials from other EU 

countries. 
0.201 76 0.000 0.878 76 0.000 

We used raw materials that were of 

Slovenian origin, imported raw materials 

originating from EU countries and imported 

raw materials from other countries in about 

the same proportion. 

0.170 76 0.000 0.912 76 0.000 

We use raw materials that are of Slovenian 

origin, the ones originating from other EU 

countries and imported raw materials in 

approximately equal proportions. 

0.223 76 0.000 0.891 76 0.000 

Priority was given to raw materials, which 

are of Slovenian origin and Slovenian 

suppliers. 

0.230 76 0.000 0.823 76 0.000 

We give priority to raw materials, which are 

of Slovenian origin and to Slovenian 

suppliers. 

0.244 76 0.000 0.842 76 0.000 

Priority was given to raw materials of EU 

origin and EU suppliers. 
0.223 76 0.000 0.892 76 0.000 

We give priority to raw materials, which are 

originating from other EU members and to 

EU suppliers. 

0.211 76 0.000 0.888 76 0.000 

a Lilliefors Significance Correction. df degrees of freedom.  Sig. significance value. 

 

Table 101: Wilcoxon Signed Ranks Test -Test Statistics(b) for statements from A1 to A6 and B1 to B6 

 z 
Asymp. Sig. 

(2-tailed) 

We use raw materials that are of Slovenian origin. - We used raw 

material of Slovenian origin. 
-0.119(a) 0.905 

We use imported raw materials (from third countries). - We used 

imported raw material. 
-4.458(a) 0.000 

We use raw materials from other EU countries. - We used raw 

material from EU members. 
-4.485(b) 0.000 

We use raw materials that are of Slovenian origin, the ones 

originating from other EU countries and imported raw materials in 

approximately equal proportions. - We used raw materials that were 

of Slovenian origin, imported raw materials originating from EU 

countries and imported raw materials from other countries in about 

the same proportion. 

-1.414(a) 0.157 

We give priority to raw materials, which are of Slovenian origin and 

to Slovenian suppliers. - Priority was given to raw materials, which 

are of Slovenian origin and to Slovenian suppliers. 

-0.634(a) 0.526 

We give priority to raw materials, which are originating from other 

EU members and to EU suppliers. - Priority was given to raw 

materials of EU origin and to EU suppliers. 

-3.993(b) 0.000 

a Based on positive ranks.  b Based on negative ranks.  c Wilcoxon Signed Ranks Test. z standardized test statistic.  
Sig. significance value 
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On the basis of the results of comparing the producers’ responses and mean values it can be concluded 

that after Slovenia joined the EU there has been an increased purchase of raw materials from other EU 

countries, as well as increased preference of suppliers from the EU and thereby also of the raw 

materials from the EU. Therefore the hypothesis H2 can be confirmed. 

 

On the basis of these results we conclude that the mean values of the agreement with the statements of 

use of raw materials of Slovenian origin, for the use of materials of different origins in the same 

proportion, and for giving priority to Slovenian raw materials and Slovenian producers, cannot be 

attributed the statistically significant differences between the compared periods of 1999-2004 and 

2005-2010. But the mean values of the agreement with the statements on the use of raw materials 

from third countries, on the use of raw materials originating from the EU and for arguments of giving 

priority to raw materials from the EU, could be attributed statistically significant differences between 

the compared periods of 1999-2004 and 2005 -2010.  

 

According to these results there are differences in producer opinions about the use of raw materials 

from third countries, the use of raw materials originating from the EU and about the arguments of 

giving priority to raw materials from the EU for the compared periods. Based on these changes in the 

opinion we conclude, that there were also changes in the suppliers so the hypothesis H2 based on 

processing with SPSS programme is confirmed. 

 

Based on the results of the survey about changing the suppliers after joining the EU, the hypothesis 

H2 is confirmed. 

 

 

4.4.3 Hypothesis H3 
 

With hypothesis H3 we want to determine the opinion of producers about the control of suppliers 

from the EU after accession to the EU. We assumed that producers’ opinion is that after Slovenia’s 

acession to the EU producers examine their suppliers from the EU under lower criteria and less often 

than suppliers from third countries, because of confidence in the goods of EU origin. 

 

Hypothesis H3 was designed as a statement: »After the entry of Slovenia into the EU food producers 

examine their suppliers from the EU under lower criteria and less often than suppliers from third 

countries«. 

 

When the mean value of agreement with the statement that EU suppliers are evaluated under »looser« 

criteria than suppliers from import is higher for the period after joining the EU, and the result of 

nonparametric test for comparison of mean value of agreement with the statement for the period 

before and for the period after joining the EU show that the absolute value of variable z for the control 
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of EU suppliers under less restrictive conditions is greater than 1.96 with sig. <0.05, the hypothesis is 

confirmed. Otherwise the hypothesis is rejected. 

 

For testing of this hypothesis we chose the statement »EU suppliers are checked under »looser« 

criteria than suppliers from import, as there are European goods«. With »looser« criteria we meant 

lower criteria and less frequent checking. On average, producers did not agree with this statement and 

they on average evaluated the statement with »mostly disagree« for the period before and after joining 

the EU (before entering the EU, mean = 1.67 ± 1.03, after joining the EU, mean = 2.07± 1.17) (Table 

82, 84, 87). It is interesting that the agreement with the statement is higher by 24% for the period after 

joining the EU (Δ mean = 0.4) and the standard deviation of opinions is also slightly higher (Table 82, 

84, 87). For the period before joining the EU 62% of respondents strongly disagree with the statement 

»EU suppliers are checked on »looser« criteria than suppliers from imports, as there are European 

goods«, while for the period after joining the EU, only 43% of producers strongly disagree with the 

statement. For the period before joining the EU 9% of respondents answer »partly agree« and 16% for 

the period after joining the EU. For the period before joining the EU 8% of respondents »mostly 

agree« with the statement and 13% for the period after joining the EU.  

 

Processing of survey responses and the mean values showed that opinion of Slovenian producers is 

that after joining the EU, EU suppliers are evaluated under »looser« criteria than suppliers from 

imports, because of European goods, since the mean value of their responses is higher for the period 

after joining the EU.  

 

Hypothesis H3 was also tested using the SPSS programme. Firstly, we performed the Kolmogorov-

Smirnov test and the Shapiro-Wilk test to determine whether the mean values of the agreement with 

the statements A16 and B18 can be attributed normal distribution. Test results are shown in Table 89. 

It is evident that the sig. is <0.05, indicating that values of the studied variables cannot be attributed 

the normal distribution, so we chose the nonparametric Wilcoxon Signed Ranks test for two related 

samples to test the hypothesis (Table 90).  

 

The analysis results obtained using the SPSS programme and performance of nonparametric test of 

two related samples (Table 90) showed that the absolute value of the variable z for the control of EU 

suppliers under less restrictive conditions is higher than 1.96 with sig. <0.05. Using these results we 

conclude that the mean values of the agreement with the statements about the control of EU suppliers 

under less strict conditions could be attributed statistically significant difference between the 

compared periods of 1999-2004 and 2005 -2010. So on the basis of the survey results the hypothesis 

H3 can be confirmed. 

 

The results of the survey about examination of the suppliers from the EU under »looser« criteria than 

suppliers from third countries confirm the hypothesis H3. The agreement with the statement that EU 

suppliers are evaluated under »looser« criteria than suppliers from third countries, because of 
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European goods, is higher for the period after joining the EU. Also, for the control of EU suppliers 

under "looser" criteria a statistically significant difference between the compared periods of 1999-

2004 and 2005-2010 could be attributed. The hypothesis is confirmed. 

 

 

4.4.4 Hypothesis H4 
 

H4 is the following: »After Slovenia joined the EU, there is a positive correlation between the 

substitution of suppliers and the number of inadequate samples. « 

 

When the results of the survey show that some producers’ opinion is that some of food producers 

changed some of suppliers of raw materials in the period after joining the EU and at the same time the 

percentage of non-compliant analyses is higher for the period after joining the EU the hypothesis is 

confirmed. Otherwise the hypothesis is rejected. 

 

The survey data are based on the five-step Likert scale while the results of official sampling represent 

the number of analyses. The survey data and the data of the performance analyses of the samples 

could not be compared using the SPSS programme, because it is not possible to calculate the 

correlation coefficients for two different sets of data. 

Therefore, the data was separately processed and descriptively compared. 

 

The answers of respondents about switching of suppliers were processed in the hypothesis H2 in 

section 4.4.2. In the survey respondents were also deciding about the statements: »Slovenia's entry 

into the EU has influenced our choice of suppliers and raw materials, »After joining the EU, we 

changed raw material supplier(s)« and »After Slovenia joined the EU we selected supplier(s) within 

the EU.« On average producers partly agree with these statements. Results of data processing are 

shown in figures 40 and 41. On the basis of producers’ opinion we can make conclusions on situation 

in their own production. According to producers’ opinion we can conclude that after Slovenia joined 

the EU there has been some switching of suppliers. 

 

Separately, we performed a comparison of number of analysis of taken samples. Figure 42 shows the 

number of inadequate results of analyses (samples) over the period of 1999-2010. In the period of 

1999-2004 there were 252 non-compliant analyses (Table 35), while in the period of 2005-2010 there 

were 315 non-compliant analyses (Table 42). 
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Figure 42: Number of non-compliant results of analyses of food samples from 1999 to 2010  

 

 

Over the period of 1999-2010, the number of taken samples and therefore the number of performed 

analyses of samples increased, what is not considered in the data presented above, so we displayed 

data as a percentage of non-compliant analyses. 

 

In the period 1999-2004 there were 2% of non-compliant analyses (Table 35), while in the period 

2005-2010 there were 1.7% of non-compliant analyses (Table 42). According to the data on the 

percentage of non-compliant analyses by individual years in the period of 1999-2010 we made a line 

graph (Figure 43). 
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Figure 43: Percentage of non-compliant results of analyses of food from 1999 to 2010 
 

 

 
Over the period from 1999 to 2010, the number of inadequate samples on contaminants decreased 

(Table 44, Figure 33, 34). 
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The number of inadequate samples due to pesticide residues through the time period 1999 to 2010 

increased. In period 1999-2004 there were 0.9% of inadequate samples due to pesticide residues 

(Table 102), and in the period of 2005-2010 there were 1.8% of inadequate samples (Table 103). 

 

Table 102: Compliant and non- compliant samples on pesticide residues from 1999-2004 EU
  
 

  Number of samples Percentage 

Compliant 4556 99.1 

Non-compliant 40 0.9 

Total 4596 100 

 

Table 103: Compliant and non-compliant samples on pesticide residues from 2005 to 2010 EU
 
 

  Number of samples Percentage 

Compliant 7599 98.2 

Non-compliant 139 1.8 

Total 7738 100 

 

Using the data on the percentage of non-compliant samples on pesticide residues through individual 

years in the period of 1999-2010 we made a line chart (Figure 44). 
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Figure 44: Percentage of non-compliant food samples on pesticide residues from 1999 to 2010 

 

Over the period from 1999 to 2010, the number and therefore the percentage of non-compliant 

samples and also the number and therefore the percentage of non-compliant samples due to 

contaminants decreased. At the same time producers partly agree with statements »Slovenia's entry 

into the EU has influenced our choice of suppliers and raw materials. After joining the EU, we 

changed raw material supplier(s)« and »After Slovenia joined the EU we selected supplier(s) within 

the EU«. So, because of these findings the hypothesis H4 in the case of all samples and in the case of 

contaminants is rejected. Considering the same time period as well as the same respondents’ opinion 

on switching of suppliers we note a higher number and also higher percentage of non-compliant 

samples for pesticide resudues. Therefore, in the case of pesticide residues, the hypothesis H4 can be 

confirmed. 
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4.4.5 Hypothesis H5 
 

Hypothesis H5: »After joining the EU the inspections in Slovenia pay less attention to foods 

originating from the EU«. 

 

If the number of analyses of foodstuffs originating from EU is lower for the period after joining the 

EU compared to the period before joining the EU and the downward trend of samples of EU origin 

through the period 1999-2010 is observed, the hypothesis is confirmed. Otherwise the hypothesis is 

rejected. 

 

During the period from 1999 to 2010 all the inspections carried out 31885 analyses of foods, 18129 

analyses of Slovenian origin, 8849 analyses on foodstuffs of the EU origin and 4907 analyses of 

foodstuffs from third countries (Table 104). In the SPSS programme, we also made comparisons 

between years of sampling and the origin.  

 

Table 105 shows the number of analyses according to samples of different origin, and the upward 

trend in the number of analyses of samples of EU origin. In the period from 1999 to 2004, 1907 

analyses in foods of EU origin were carried out and 6942 analyses in the period of 2005-2010.  

 

Comparisons made between inspection and origin parameters (Table 104) show that most samples of 

EU origin were taken by HIRS. VARS does not include foodstuffs originating from the EU in its 

monitoring programme. 

 

Table 104: Crosstabulation inspection-Origin for analyses of  foods sampled in Slovenia from 1999-

2010
 
 

Inspection * Origin Crosstabulation 

Count 

  Origin 

Total   EU TC SLO 

Inspection HIRS 7680 4370 10794 22844 

VARS 0 239 6051 6290 

IRSAFF 1169 298 1284 2751 

Total 8849 4907 18129 31885 
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Table 105: Crosstabulation Year-Origin for analyses of foods sampled in Slovenia from 1999-2010
 
 

Year * Origin Crosstabulation 

   Origin 

Total    EU TC SLO 

   N % N % N % N % 

Year Year 1999 Count / % 12 1.1 0 0 1074 98.9 1086 100 

% within Origin 0.1% 0.0% 5.9% 3.4% 

Year 2000 Count 17 1.5 0 0 1110 98.5 1127 100 

% within Origin 0.2% 0.0% 6.1% 3.5% 

Year 2001 Count 49 4.9 28 2.8 928 92.3 1005 100 

% within Origin 0.6% 0.6% 5.1% 3.2% 

Year 2002 Count 423 17.5 186 7.7 1813 74.8 2422 100 

% within Origin 4.8% 3.8% 10.0% 7.6% 

Year 2003 Count 527 16.8 298 9.5 2311 73.7 3136 100 

% within Origin 6.0% 6.1% 12.7% 9.8% 

Year 2004 Count 879 21.7 501 12.4 2664 65.9 4044 100 

% within Origin 9.9% 10.2% 14.7% 12.7% 

Year 2005 Count 1118 34.3 589 18.1 1551 47.6 3258 100 

% within Origin 12.6% 12.0% 8.6% 10.2% 

Year 2006 Count 1048 31.1 762 22.6 1562 46.3 3372 100 

% within Origin 11.8% 15.5% 8.6% 10.6% 

Year 2007 Count 977 36.1 603 22.2 1132 41.7 2712 100 

% within Origin 11.0% 12.3% 6.2% 8.5% 

Year 2008 Count 1089 35.8 786 25.9 1164 38.3 3039 100 

% within Origin 12.3% 16.0% 6.4% 9.5% 

Year 2009 Count 1246 40.7 700 22.8 1118 36.5 3064 100 

% within Origin 14.1% 14.3% 6.2% 9.6% 

Year 2010 Count 1464 40.4 454 12.5 1702 47,1 3620 100 

% within Origin 16.5% 9.3% 9.4% 11.4% 

Total Count 8849 27.7 4907 15.4 18129 56.9 31885 100 

% within Origin 100.0% 100.0% 100.0% 100.0% 

N number of analyses 

 

Using the data of number of analyses carried out in samples of EU, SLO and TC origin (Table 105) 

we made a line chart of analyses in samples of all three origins (Figure 45).  The highest increase and 

an upward trend in the number of analyses were detected in the samples of EU origin.  
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Figure 45: Number of analyses in food samples of EU, SLO and TC origin from 1999 to 2010  

 

During the period from 1999 to 2010, all inspections carried out 11608 analyses for contaminants in 

foodstuffs of Slovenian origin, 4937 analyses in foods of EU origin and 3006 analyses in foodstuffs 

from third countries (Table 45). 6521 samples of foods of Slovenian origin were analysed for 

pesticides, 3912 samples of EU origin and 1901 samples from third countries (Table 54). The data 

shows that the food of Slovenian origin is most frequently sampled, followed by the food EU origin 

and food from third countries (Figure 46). 
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Figure 46: Number of analyses according to origin from 1999 to 2010  

 

In the period from 1999 to 2004, 6408 analyses were conducted for contaminants in Slovenian 

foodstuffs, 1136 in foods of EU origin and 680 analyses in foods from third countries. In the period 

from 2005 to 2010 there were 5200 analyses for contaminants in the Slovenian foods, 3801 in food of 

EU origin and 2326 analyses in foodstuffs from third countries (Table 45). Data shows that the 

number of analysed contaminants in food of EU origin after Slovenia joined the EU increased 3.3 
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times (235%). Figure 47 shows the upward trend in the food samples of EU origin taken for 

contaminants. 
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Figure 47: Number of analyses on contaminants according to origin from 1999 to 2010  

 

In the period 1999 to 2004, 3492 analyses were carried out on pesticides in foods of Slovenian origin, 

771 analysis of foods of EU origin and 333 analyses on pesticides in foods from third countries. In the 

period from 2005 to 2010, 3029 analyses in Slovenian foodstuffs were carried out for pesticides, 3141 

in foods of EU origin and 1568 analyses for pesticides in foods from third countries (Table 54). The 

data shows that the number of analyses for pesticides in food of EU origin after Slovenia joined the 

EU increased 4 times (307%). Figure 48 also shows the growing trend of samples of EU origin taken 

on pesticides. 
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Figure 48: Number of samples on pesticides according to origin from 1999 to 2010 

 

Having the unified requirements after establishing and implementing the HACCP system, which 

should be implemented in all EU countries, in Slovenia, foods of the free movement of goods are well 

controlled. Analysing the data over the period of 1999-2010 a growing trend in the analyses of 

samples originating in the EU is observed. In the period from 2005 to 2010 the number of analyses is 

higher than the number of analyses in the period from 1999 to 2004.  On the basis of this data we can 

reject the hypothesis H5. 
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4.4.6 Hypothesis H6 
 

Hypothesis H6 refers to the formal sampling plans and represents a statement: «The official sampling 

plans are not based on comparative statistical analyses. « 

 

When all the findings about the official sampling plans confirm the hypothesis that sampling plans are 

not based on comparative statistical analyses, the hypothesis is confirmed. Otherwise the hypothesis is 

rejected. 

 

This hypothesis can be tested only by the review of sampling programmes. We compared and handled 

annual sampling programmes of HIRS. IRSAFF started with sampling in this professional field in 

2010. In April 2010, on the basis of Law of public administration Act, IRSAFF took over duties from 

HIRS in the field of food safety or foodstuffs except food supplements, foods for special health 

purposes and food or foodstuffs in catering industry, institutional food facilities and other food 

facilities. Since there are samples of the April-December 2010 period, we did not examine their plans 

of sampling.  

 

VARS performs monitoring on the basis of clearly defined regulations of the Community; Law of 

veterinary Compliance Criteria, Directive 96/23, which was implemented to Slovenian legislation by 

Regulation on residue monitoring and Commission Decision 97/747. That is why we didn’t decide for 

sampling plans examination. In the legislation there is a defined way of samples number calculation, a 

sort of animal product and sorts of groups and subgroups of substances to be analysed. The number of 

samples is defined on the basis of production of the previous year. Implementation of an annual plan 

on residue monitoring is done also at the veterinary stations during the import. The nature and sort of 

samples and list of examinations is defined according to the nature and number of imported 

consignments of the previous year. Here the data, acquired by the system for quick informing RASFF, 

is taken into account. In the case of unsuitable sample which was detected on the border or by RASFF 

system, the unsuitable parameter is put on the list of matrixes, which are predicted for examination in 

the next year, or the parameter is added if it is not yet in the valid programme. Also, the number of 

samples taken on this parameter is increased. 
117-120

 

 

In this hypothesis, we review the HIRS sampling plans. HIRS made their own sampling plans through 

the period of 1999-2010. HIRS sampling programmes for years 1999, 2000 and 2001 were not made 

in a form of a document, so they were not preserved. 

 

HIRS annual sampling programme for 2002 and 2003 has been designed as part of a four-year 

programme that was designed in the period from 2000 to 2001. HIRS prepared the programme in 

collaboration with the Institute of Public Health of the Republic of Slovenia (IPHRS) and the Institute 

of Public Health Maribor (IPHMB). The existing legal system and specific issues were the basis for 

making of the programme in that period. 121,122 



130 

 
 

HIRS programmes of sampling and laboratory tests were also in the period from 2004 to 2010 

prepared by HIRS, IPHRS and IPHMB, since HIRS transferred on these two laboratories in 

accordance with the 5
th

 article of Regulation (EC) No 882/2004 of the European Parliament and of the 

Council of 29
th

 April 2004 on official controls performed to ensure the verification of compliance with 

feed and food law, animal health and animal welfare rules, the tasks of laboratory testing of official 

samples, assessment of their compliance with legislation and safety evaluation.
 21 

The basis for the 

establishment of a programme of laboratory tests performed in the control of food under HIRS in 

2004 are provisions of EU, regulations of the Slovenia, the information from RASFF system, 

experience based on past periods and current issues in the RS. Consent to the proposed programme 

was issued on 19/12/2003, the programme was released on 12/01/2004, and Slovenia joined the EU on 

1
st
 May 2004.123, 124 

 

Basis and source for a set of foods and parameters in HIRS programmes of sampling and laboratory 

tests for 2005, 2006, 2007, and 2008 are the legislation, the results of sampling programmes from 

previous years, epidemiological data, data from the RASFF system, information on new risk factors 

and recommendations of the EU Commission. Integral part of the sampling programme was also a 

sampling programme at the import.
 125-132

 

 

Basis and source for a set of foods of HIRS sampling programmes and laboratory tests for 2009 and 

2010 are the sampling results in the past two years (the inclusion of foods that have been non-

compliant in the past two years), data of Statistical Office of the Republic of Slovenia (SORS) of 

Slovenian consumer eating habits, data of the RASFF system and recommendations from the 

European Commission. The basis and source for a set of parameters in the monitoring programme are 

the provisions of the regulations governing the food sector, the recommendations of the Commission 

of the European Commission, the new risk factors, and the opinion of experts from IPHMB and 

IPHRS on their capacity and current substances.
133, 134

 

 

In April 2010, based on amendments to the Law on state administration, the control of contaminants 

and pesticides in foods, except dietary supplements, foods for special dietary or medical purposes, and 

restaurant foods, institutional food and food facilities, was passed over to the Ministry of Agriculture, 

Forestry and Food. Consequently HIRS covered only those areas in its sampling plan. Sampling plan 

for import has not been made.
 135, 136

 

 

When reviewing food sampling programmes on contaminants and pesticides, we found out that 

sampling programmes upgrade and develop from year to year, the biggest leap occurred after entry 

into the EU. In the preparation of a sampling programme data of inadequate samples is taken into 

account, namely the parameter and group of food, but we found out that the programmes are not made 

on the basis of comparative statistical analysis of the origin of the sample. 
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Based on the review of HIRS sampling programmes it can be stated that in making of the programme 

unsuitable samples for individual food groups are taken into account, but also it is noted that sampling 

programmes are not based on comparative statistical analysis of the origin of the sample.  According 

to these findings we can reject the hypothesis H6. 

 

 

4.5 Food control  
 

4.5.1 The supervision of inspections 
 

To determine the success of HIRS and IRSAFF controls we used data of the samples taken by these 

inspections during the official control. We used the total number of the analyses in taken samples and 

the number of non-compliant analyses (samples) for contaminants and pesticides (Table 106). Due to 

missing data for the period 1999-2001, and because the HIRS after entry in the EU began to sample 

and monitor contaminants and pesticides more systematically, we considered only the period from 

2005-2010. IRSAFF has sampled only in year 2010, because of the division of jurisdiction in that 

year. 

 

The data shows that in the period 2005-2010 in the foods intended for Slovenian consumers, HIRS 

and IRSAFF in the field of control of contaminants found on average 0.70% (average % inadequate) 

of inadequate analyses of the food and in the control of pesticides on average 1.91% (average % 

inadequate) of non-compliant foods per year. We can conclude that HIRS and IRSAFF annually 

determined the total for contaminants and pesticides of around 1.30% of non-compliant analysis of 

samples (average of all % inadequate). 

 

Table 106: Number of analyses in food samples taken by HIRS and IRSAFF from 2005 to 2010  

Year Contaminants 
Non-

compliant 

% non- 

compliant 
Pesticides 

Non-

compliant 

% non-

compliant 

2010* 2026 17 0.84 1211 18 1.49 

2009 1423 11 0.77 1251 11 0.88 

2008 1499 11 0.73 1143 22 1.92 

2007 1227 6 0.49 1115 13 1.16 

2006 1722 14 0.81 1315 44 3.35 

2005 1791 10 0.56 1163 31 2.66 

 Total  9688 69 0.71 7198 139 1.93 

 average % 0.70 average % 1.91 

Data: HIRS, * data HIRS in IRSAFF 

 

To determine the success of VARS controls, we used the data of the samples taken by the VARS in 

the official control. We used the number of the analyses in taken samples in and the number of non-

compliant analyses (samples) for contaminants and pesticides (Table 107). VARS is in the period of 

1999-2004 in accordance with Directive 96/23 EC 
153

 sampled in the framework of the monitoring, 
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therefore the data were maintained, but because of the comparability with the data from HIRS we 

have taken into account only the period from 2005 to 2010. 

 

Table 107: Number of analyses in food samples taken by VARS from 2005-2010  

Year Contaminants 
Non-

compliant 

% non-

compliant 
Pesticides 

Non 

compliant 

% non-

compliant 

2010 282 6 2.13 101 0 0 

2009 289 23 7.96 101 0 0 

2008 289 36 12.46 108 0 0 

2007 264 24 9.09 106 0 0 

2006 241 11 4.56 94 0 0 

2005 274 7 2.55 30 0 0 

 Total  1639 107 6.53 540 0 0 

 average % 6.46 average % 0 

Data: VARS 

 

The data shows that in period of 2005-2010 among the foods of animal origin intended for Slovenian 

consumers, VARS in the control of contaminants discovered on average 6.46% (average % 

inadequate) of inadequate analyses of the foods per year. There were no inadequate food samples of 

animal origin on pesticides during this period. 

 

Using the data of HIRS, IRSAFF and VARS we conclude that in period 2005-2010 they together 

observed on contaminants on average of about 3.58% (average of all% inadequate) of inadequate 

analyses of samples per year, and on the contaminants and pesticides, on average, about 3.02% 

(average of all % inadequate) inadequate analyses of samples per year. 

 

 

4.5.2 The success of supervision of Slovenian food business operators 
 

Food producers and other food business operators, on the basis of the HACCP system conduct 

surveillance of their products. To determine the success of food control of food business operators, we 

used data on food samples of Slovenian origin, which were sampled in the framework of official 

controls (Table 108). We decided on the period 2005-2010, because after accession to the EU the 

HACCP system was required, and based on the opinion of producers from the survey results it was 

shown that Slovenian food producers after joining the EU began more systematic control of their 

suppliers and raw materials. 

 

The processing of this data (Table 108) shows that HIRS and IRSAFF in the period 2005-2010 among 

foods of Slovenian origin intended for domestic market in the control of contaminants, found out on 

average 0.39 % (average % inadequate) of inadequate analysis of food samples and in the control of 

pesticides in average of 1.97 % (average % inadequate) of non-compliant foods a year. We can 

conclude that HIRS and IRSAFF annually determined the total for contaminants and pesticides of 
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around 1.18 % (average of all % inadequate) of non-compliant analyses of samples of Slovenian 

origin. 

 

Table 108: Number of analyses in food samples of Slovenian origin taken by HIRS and IRSAFF from 

2005 to 2010  

Year Contaminants 
Non-

compliant 

% non- 

compliant 
Pesticides 

Non-

compliant 

% non-

compliant 

2010* 859 5 0.58 474 4 0.84 

2009 373 1 0.27 378 2 0.53 

2008 543 3 0.55 245 6 2.45 

2007 413 1 0.24 387 2 0.52 

2006 695 3 0.43 562 22 3.91 

2005 808 2 0.25 478 17 3.56 

Total  3691 15 0.41 2524 53 2.10 

 average % 0.39 average % 1.97 

Data: HIRS, * data HIRS in IRSAFF 

 

Data processing shows that the VARS in the period of 2005-2010, in foods of Slovenian origin 

intended for domestic market, in the field of control on contaminants, established on average 6.71% of 

inadequate analyses of food samples per year. There were no inadequate food samples on pesticides 

during this period (Table 109). 

 

Table 109: Number of analyses in food samples of Slovenian origin taken by VARS from 2005 to 2010  

Year Contaminants 
Non- 

compliant 

% non- 

compliant 
Pesticides 

Non- 

compliant 

% non-

compliant 

2010 270 5 1.85 99 0 0 

2009 270 21 7.77 97 0 0 

2008 275 36 13.09 101 0 0 

2007 240 24 10 92 0 0 

2006 219 11 5.02 86 0 0 

2005 235 6 2.55 30 0 0 

Total  1509 103 6.82 505 0 0 

 average % 6.71 average % 0 

Data: VARS 

 

Using the data above, % of non-compliant analyses (Table 108, Table 109), we conclude that in the 

period 2005-2010 on average 3.55 % (average % inadequate) of foods, that were sampled within 

official control, yearly escaped effective supervision of Slovenian producers in the control of 

contaminants in foods and in the control of pesticides on average of 1.97 % (average % inadequate) of 

foods. The irregularity may be due to insufficient attention in the selection of suppliers, purchasing of 

raw materials and feed, or lack of control in the very production process, storage and transport. 
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4.5.3  The success of control via the system of notifications 
 

In section 4.2.1.2 we have already discussed Slovenian notifications, which were forwarded to the EU 

RASFF system. In the period 2005-2010, Slovenia sent 25 notifications of foods of Slovenian origin 

in RASFF system, 14 notifications of non-compliant samples were from official controls, 9 

notifications of company's own check and 2 notifications based on consumer complaints (Table 63). 

Thus, Slovenia in the period 2005-2010 sent 56 % of notifications in the EU RASFF system on the 

basis of official controls, 36 % of notifications based on the company's own check and 8 % 

notifications of Slovenian foods based on consumer complaint. Using this data we conclude that 

Slovenia sent more than half of all notifications in the period of 2005-2010 in the EU RASFF system 

on the basis of official controls. 

 

 

4.5.4 The success of control of food business operators through withdrawals / 

recalls of foods 
 

Producers on the basis of HACCP system perform the control over their products on microbiological 

parameters as well as on chemical and physical parameters. Documented system is required after 

joining the EU, therefore, for the period of 1999 to 2004, this data are not available (section 4.2.2). In 

the period from 2005 to 2010 there were 61 withdrawals or recalls of foods based on their own control 

(company's own check) (Figure 49, Table 70). In these cases withdrawals or recalls are the result of 

self-control of companies (HACCP system), and their awareness. 9 out of 61 notifications were sent in 

the EU RASFF system. In section 4.2.1.2 we already noted that from a total of 25 notifications 9 

notifications were sent in the EU RASFF system, from company's own check (Table 63). So based on 

the company's own check 36% of notifications were sent in the EU RASFF system in the period of 

2005-2010. 
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Figure 49: Number of withdrawals/recalls of food from 2005 to 2010  

 



135 

 
 

By 2007, the withdrawals or recalls of food were mainly due to microbiological parameters and 

organoleptic characteristics. Starting in 2008, the withdrawals or recalls were carried out also because 

of pesticide residues, genetically modified organisms, allergens, labelling and food contact materials. 

Efficiency of the entire HACCP system is determined by the efficiency of elimination of all 

inadequate products. This issue is connected to substrate source and additives applied, different food 

recipes, different technological processing, storage requirements and conditions and finally to broad 

spectrum of products from (animal) origin in this case. So detection of more inadequate samples 

among final products does not directly mean more inefficient HACCP system and also this can not be 

compared from year to year since all previous issues within food supply chain can be changed. The 

efficiency of the HACCP system is determined by the number of controlled parameters, while more 

controlled parameters define efficacy of the system in a particular case. In the period 2008-2010, the 

number of withdrawals or recalls is higher compared to the period of 2005-2007, but there is also a 

wider range of parameters so we can conclude that efficiency of the system is increasing. HACCP 

system is a system that builds and improves over time. In the period of 2008-2010 the number of 

withdrawals or recalls is decreasing. We can conclude that the controls of producers based on 

company's own check are more effective. 
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5 CONCLUSION 
 

On the basis of the results, we have come to the following conclusions: 

 

 Hypothesis «In the period before Slovenia joined the EU there were less non-compliant 

samples because of the presence of contaminants from the environment, after Slovenia joined 

the EU the number of such samples has increased« was rejected if all samples collected in the 

Slovenian market were considered in the survey. Results based on treatment with the SPSS 

programme (Table 99) show that the mean values of the agreement with the statements 

cannot be attributed the statistically significant differences between the compared periods of 

1999-2004 and 2005-2010 so, based on the survey results, we reject the hypothesis H1. 

 

 Hypothesis »Some food producers, after Slovenia joined the EU, changed suppliers of raw 

materials« was confirmed. On the basis of the results of comparing the producers’ responses 

and mean values it can be concluded that the opinion of respondents is, that some food 

producers changed suppliers of raw materials after Slovenia joined the EU. The mean values 

of arguments on the use of raw materials from third countries, on the use of raw materials 

originating from the EU and of argument of giving priority to raw materials from the EU 

could be attributed statistically significant differences between the compared periods of 

1999-2004 and 2005-2010, so the hypothesis H2 can be confirmed. 

 

 Hypothesis »After the entry of Slovenia into the EU food producers examine their suppliers 

from EU at a lower criteria and less often than suppliers from third countries« was 

confirmed. 

Processing of survey response and the mean value of selected statement has shown that for 

the period after joining the EU, the mean value of the producers’ agreement with the 

statement that EU suppliers are evaluated under »looser« criteria than suppliers from imports, 

because of European goods, is higher. The analyses results showed that the mean value of the 

agreement with the statement about the control of EU suppliers under less strict conditions 

could be attributed statistically significant difference between the compared periods of 1999-

2004 and 2005-2010. The hypothesis H3 can therefore be confirmed. 

 

 Hypothesis »After Slovenia joined the EU, there is a positive correlation between 

substitution of suppliers and the number of inadequate samples« was confirmed in terms of 

pesticide residues, and rejected in terms of contaminants in general. According to the 

processing of data in the chapter 4.4.4 it is apparent that over the period from 1999 to 2010, 

the number and therefore the percentage of non-compliant samples and the number and 

therefore the percentage of non-compliant samples due to contaminants decreased and at the 

same time the perception of producers about switching their suppliers is higher for the period 

after joining the EU (section 4.3.5) So, because of these findings in the case of all samples 
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and in the case of contaminants hypothesis H4 can be rejected. At the same time and at the 

same perception of substitution of suppliers we observe increase in the percentage of non-

compliant samples for pesticide residues, so therefore, in the case of pesticide residues 

hypothesis H4 can be confirmed. 

 

 Hypothesis »After joining the EU the inspections in Slovenia pay less attention to foods 

originating in the EU« was rejected. Based on the analyses of data in chapter 4.4.5 over the 

period of 1999-2010 we observed a growing trend in the analyses of samples of EU origin. In 

the period from 2005 to 2010 the number of analyses is higher than the number of analyses in 

the period from 1999 to 2004. Based on these results hypothesis H5 can be rejected. 

 

 Hypothesis «The official sampling plans are not based on comparative statistical analyses« 

was rejected. Based on the review of HIRS sampling programmes we can confirm that in 

making of the programme, unsuitable samples for individual food groups are taken into 

account, but we also observe that sampling programmes are not based on comparative 

statistical analyses according to the origin of the sample and therefore the hypothesis H6 can 

be rejected. 

 

Analysing the work done we can conclude that  system for  safety assurance in Slovenia was working 

well before entering  the EU and with joining the EU it was well integrated into a new system which 

shows high reliability in food safety assurance  for Slovenian consumers.  

 

According to the tasks and goals defined in section 1.2, we have come to the following conclusions. 

 

Before joining the EU, there was no systematic control over contaminants and pesticides in Slovenia. 

They were ascertaining the situation. By the approaching the joining and by joining the EU, inspection 

became more and more systematic and extensive. In the range of official inspection, sampling of food 

of Slovenian origin was most frequent, followed by food of EU origin and food from the third 

countries. 

 

According to the amount of contaminants, most unsuitable samples were of Slovenian origin (2.63%), 

followed by unsuitable samples from the third countries (1.86%), the smallest part of unsuitable 

samples according to the amount of contaminants was of EU origin (0.54%). According to the amount 

of pesticides, the greatest part of unsuitable samples was of EU origin (1.64%), followed by 

unsuitable samples from the third countries (1.58%), and the smallest number of unsuitable samples 

according to the amount of pesticides was of Slovenian origin (1.30%). 

Contaminants, present in foodstuffs on Slovenian market, are heavy metals, mycotoxins and nitrates. 

PCBs, PAHs and 3-MCPDs are also present, but at a low percentage. But until now there have been 

no dioxins, furans, and dioxin-like PCBs in foodstuffs found on the Slovenian market. 

Pesticides in foods of animal origin are not problematic. 
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By processing of data of unsuitable samples of foodstuffs due to contaminants, mostly a tendency of 

decreasing of unsuitable foodstuffs samples on Slovenian market is recognized. At the same time, the 

percentage of unsuitable samples due to pesticide residues has a tendency of increasing. We 

recommend that these tendencies are also taken into account when making sampling plans.  

 

In the period of 2005-2010, especially in the period of 2008-2010, we observe a decline in percentage 

of non-compliant samples for the presence of contaminants in foods of Slovenian origin on the basis 

of which we conclude that there is a more and more effective control of Slovenian producers, what is 

also shown by the survey results. In non-compliant samples for the presence of pesticide residues, 

findings are contrary, so it is necessary to tighten the control. 

 

According to processed data we conclude, that food on Slovene market is mostly safe, despite the free 

goods flow and big EU system. Big systems can be very effective from the perspective of food safety, 

if every single participant in food chain is aware of his role and takes his role in this big system 

extremely responsibly. The main reason for efficiency and food safety in big system of free movement 

of goods inside EU borders is in our opinion the result of responsible and effective performing of 

HACCP system. Small and big systems can compose an effective skeleton for foodstuff safety on the 

basis of HACCP system.  

 

Processing of answers from questionnaire showed that Slovene producers have the greatest confidence 

in domestic raw materials and suppliers. For the period after Slovenia joined the EU, the perception 

about the consumption of raw materials from other countries, members of EU is higher, and so is the 

perception about control over the suppliers. For the period after joining the EU, the perception about 

the efficiency and confidence in HACCP system is higher as well. Slovenian producers mostly agree 

that they control their suppliers under the same criteria, with no regard to their origin. For the period 

after Slovenia joined the EU, the percentage of the mean value of agreement of Slovenian producers, 

who inspect Slovenian suppliers under lower criteria, is slightly higher. The percentage of the mean 

value of agreement of those, who inspect EU suppliers under lower criteria, is significantly higher for 

the period after joining the EU. These producers should be aware of the fact, that origin of goods from 

the EU by itself does not assure that foodstuff is suitable and safe.   

 

At the examination of sampling plans of HIRS in the period from 1999 to 2010 we found out, that 

after joining the EU, the data about non-compliant samples is taken into account. Especially, the type 

of food and parameter is considered. But we also found out that origin of non-compliant samples is 

not considered. We think that it would be sensible to put this kind of information in the sampling 

plans, too. Larger amount of a single contaminant in food (for example heavy metals, nitrates) can be 

tied also to endemic area, that is why it would be reasonable to carry out such kind of  handling of the 

existent data before making a sampling plan, and take it into account in the sampling plan. 

In determining the success of supervision of inspections in section 4.5.1, we find out that the HIRS, 

and IRSAFF in period of 2005-2010 among foods intended for Slovenian consumers in the control of 
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contaminants found on average 0.70% (average % inadequate) inadequate analyses of the foods and in 

the control of pesticides on average 1.91% (average % inadequate) of non-compliant foods a year. 

According to this we conclude that HIRS and IRSAFF established yearly for contaminants and 

pesticides around 1.305% of non-compliant analyses of samples (average of all % inadequate). 

The data show that in the period of 2005-2010 among the foods of animal origin intended for 

Slovenian consumers, VARS in the control of contaminants established on average 6.46% (average% 

inadequate) of inadequate analyses of foods. During this period there were not any inadequate food 

samples on pesticides. According to the data of HIRS, IRSAFF and VARS we conclude that they for 

contaminants together established on average about 3.58% (average of all % inadequate) of 

inadequate analyses of samples per year, and on the contaminants and pesticides together, on average, 

about 3.02 % (average of all % inadequate ) of inadequate analyses of samples per year. 

 

In determining the success of control activities of food business operators in the section 4.5.2 and 

considering the data we conclude that during the period of 2005-2010 on average, 3.55 % (average of 

all % inadequate) of foods escaped effective control of Slovenian producers in the control of 

contaminants and in control of pesticides on average 1.97 % (average of all % inadequate) of foods. 

 

Having inspection of contaminants in foodstuffs in mind, we recommend an increase of the number of 

samples of Slovenian origin in sampling plans, especially for heavy metals. For heavy metals 

investigations we would also recommend more frequent sampling of foodstuffs from Spain, France 

and Denmark. For investigations of mycotoxins we would recommend more frequent sampling of 

foodstuffs originating in Italy, Germany and Netherlands and for investigations of dioxins and PCBs 

we would recommend more often sampling of foodstuffs originating in Poland, France and Denmark.  

According to these facts, we would recommend that in the sampling plans the origin of unsuitable and 

dangerous samples is taken into account and after sampling is finished, processing of statistical data 

according to involved countries should be done. After a few years of target sampling we could 

confirm or deny with great reliability that single groups of foodstuffs from pointed out countries 

represent higher risk, according to contaminants, than the same foodstuff groups from other EU 

member states.  

 

For the inspection of pesticide residues we recommend increase of number of foodstuff samples in the 

sampling plans, especially fresh food and vegetables of EU origin, especially from Italy, Spain, 

Netherlands and Greece. In our opinion, the main reason for a great number of unsuitable samples 

from these particular countries, members of EU, is inefficient carrying out of HACCP system in 

primary production. 

 

When working with foodstuffs, originating from candidate member states, especially with peanuts and 

shellfish from Turkey, especially in the field of  protection from mycotoxins, we recommend strict 

following of EU legislation, since there are yet existing effective instruments if performing is 

consistent and responsible. 
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According to the research it can be concluded that small as well as large systems can be very efficient 

in terms of food safety if each participant in the food chain is aware of its role and responsibility in 

system. The biggest reason for the efficiency and safety of food in a large system of free movement of 

goods is attributed to the HACCP system. Small, as well as large systems can, based on HACCP 

system, represent effective framework for food safety. Inspections control is just one of the controls in 

this area, but we believe that the most crucial control of the food is by producers themselves. 
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6 SUMMARY 
 

 

Food contains natural or synthetic compounds, which in some cases represents a risk to consumer 

health. Thus, regardless of the source in food toxicology we distinguish several groups of chemical 

risk factors: natural pollutants, pollutants from the environment and working environment, chemicals 

from the packaging, the technological process chemicals, polycyclic aromatic hydrocarbons (PAHs), 

heavy metals and other chemical risk factors like pesticides. The presence of contaminants in food 

represents a serious health threat to humans, and it is necessary to provide foods with absence of 

contaminants or keep their presence at the lowest possible level.  

 

With the thesis, we wanted to examine, whether food on Slovenian market is less safe after joining EU 

than it was before.  Our point of view was, that bigger systems mean bigger risk for unsuitable 

foodstuffs supply and that smaller, closed systems are safer. For comparison we used Slovenia as a 

small system before joining the EU (1999-2004) and period 2005-2010, when Slovenia was a member 

of EU and a part of bigger system with free goods flow. In the research we restricted our work to the 

contaminants, for which the same rules are valid inside the EU. These are heavy metals (cadmium, 

lead and mercury), nitrates, inorganic tin, mycotoxins (aflatoxins, ochratoxin A, patulin and fusarium 

toxins), dioxin-like PCBs, monochloro-propane-1,2-diol and polycyclic aromatic hydrocarbons and 

pesticides. Comparisons, before and after Slovenia has joined the EU, were the red thread of the 

research. Also, we carried out a survey of Slovene producers to find out their opinion and perception 

about how joining the EU influenced their foodstuffs production and also their opinion how it 

influenced the safety of their foodstuffs. We determined that before joining the EU, there was no 

systematic inspection over contaminants and pesticides in Slovenia. They were ascertaining the 

situation. With the approaching of joining and with joining the EU, inspection became more and more 

systematic and extensive. In the range of official inspection, sampling of food of Slovenian origin was 

most frequent, followed by food of EU origin and food from the third countries.  

Processing of answers from the survey showed that Slovene producers for the period before joining 

the EU and for the period after joining the EU mostly agree with the statement of giving priority to 

raw materials of Slovenian origin and Slovenian suppliers, but the perception of giving priority to the 

EU suppliers is slightly lower for the period after joining the EU. The perception of the use of 

imported raw materials is lower for the period after joining the EU and the perception of the use of 

raw materials from other EU members is higher. The perception of giving priority to raw materials 

and suppliers from EU is also higher for the period after joining the EU. According to producers’ 

opinion, for the period after joining the EU, control over suppliers is higher. For the period after 

joining the EU, the perception of improvement and confidence in the HACCP system, the perception 

of verification of suppliers and verification on the content of contaminants is also higher. Slovene 

producers mostly agree with the statement of considering the quality and the price when choosing raw 

materials. 

According to processed data of we made a conclusion, that food on Slovenian market is mostly safe, 

also after joining the EU. The main reason for effectiveness and food safety in a big system of free 
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movement of goods inside EU borders is consistent, responsible and effective performing of HACCP 

system.  

So, small, as well as large systems, can establish, on the basis of HACCP system, an effective 

framework for food safety, and consequently for protection of the health of their consumers. 

Overview of survey results shows a particular mistrust of new composed system after joining the EU. 

However, this opinion is not supported by official analysis data and cannot be recognized from official 

analysis data. 
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7 POVZETEK 
 

Hrana vsebuje naravne ali sintetične spojine, ki v nekaterih primerih predstavljajo tveganje za zdravje 

potrošnikov. Ne glede na vir v toksikologiji hrane razlikujemo več skupin kemičnih dejavnikov 

tveganja: naravna onesnaževala, onesnaževala iz okolja in delovnega okolja, kemikalije iz embalaže, 

kemikalije iz tehnološki procesov, policiklični aromatski ogljikovodiki (PAH), težke kovine in drugi 

kemični dejavniki tveganja, kot so pesticidi. Vsebnost onesnaževalcev v hrani lahko predstavlja resno 

tveganje za zdravje ljudi, zato je potrebno zagotoviti hrano brez kontaminantov ali njihove prisotnosti 

obdržati na najnižji možni ravni. 

 

Z delom smo želeli raziskati, ali je hrana na slovenskem trgu po vstopu Slovenije v EU manj varna, 

kot pred vstopom. Izhajali smo iz stališča, da večji sistemi pomenijo večje tveganje za preskrbo z 

neustreznimi živili in obratno, da so manjši, bolj zaprti sistemi varnejši. Za primerjavo smo uporabili 

Slovenijo pred vstopom v EU (obdobje 1999-2004) kot majhen system in obdobje 2005-2010, ko je 

Slovenija bila članica EU in del večjega sistema s prostim pretokom blaga. V raziskavi smo se omejili 

na kontaminante, za katere veljajo znotraj meja EU enotna pravila in sicer na heavy metals (cadmium, 

lead, and mercury), nitrates, inorganic tin, mycotoxins (aflatoxins, ochratoxin A, patulin and fusarium 

toxins), dioxins and dioxin-like PCBs, monochloro-propane-1, 2-diol and polycyclic aromatic 

hydrocarbons ter na pesticide. Rdeča nit raziskav so bile primerjave pred in po vstopu Slovenije v EU.  

 

Izvedli smo tudi anketiranje slovenskih proizvajalcev. Z anketo smo pridobili njihovo mnenje in 

percepcijo, iz katere lahko sklepamo, kako je vstop Slovenije v EU vplival na proizvodnjo živil in s 

tem posredno tudi na samo varnost njihovih živil. Ugotovili smo, da pred vstopom v EU Slovenija ni 

opravljala sistematskega nadzora nad kontaminanti in pesticidi, ampak je bolj ugotavljala stanje. S 

približevanjem vstopa in z samim vstopom v EU, pa je nadzor postal bolj sistematičen in obsežen. V 

okviru uradnega nadzora so se najpogosteje vzorčila živila slovenskega porekla, sledijo živila EU 

porekla in živila iz tretjih držav.  

 

Obdelava odgovorov iz ankete je  pokazala, da se slovenski proizvajalci za obdobje pred in po vstopu 

v EU večinoma  strinjajo s trditvijo o dajanju prednosti surovinam slovenskega porekla in slovenskim 

dobaviteljem, vendar je percepcija dajanja prednosti za obdobje po vstopu v EU rahlo manjša. 

Percepcija glede uporabe uvoženih surovin je za obdobje po vstopu v EU manjša,  zaznavanje glede 

uporabe surovin iz drugih držav članic EU pa je večje. Percepcija glede dajanja prednosti surovinam 

in dobaviteljem iz EU je za obdobje po vstopu v EU tudi večja. Po mnenju proizvajalcev je za obdobje 

po vstopu v EU nadzor nad dobavitelji večji. Za obdobje po vstopu v EU je prav tako večja percepcija 

glede izboljšanja in zaupanja v HACCP sistem, percepcija glede preverjanja dobaviteljev in 

preverjanja na vsebino onesnaževalcev. Slovenski proizvajalci se večinoma strinjajo  z izjavo glede 

upoštevanja tako kakovosti kakor tudi cene pri izbiri surovin. 
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Na osnovi obdelanih podatkov zaključujemo, da je hrana na slovenskem trgu tudi po vstopu v EU v 

veliki meri varna. Največji razlog za učinkovitost in varnost živil v velikem sistemu prostega pretoka 

blaga znotraj meja EU pripisujemo doslednemu, odgovornemu in učinkovitemu izvajanju HACCP 

sistemu. Tako majhni, kakor tudi veliki sistemi lahko na osnovah HACCP sistema vzpostavijo 

učinkovito ogrodje za varnost živil ter posledično za varovanje zdravja svojih potrošnikov. 

 

Pregled rezultatov ankete prikazuje delno nezaupanje v novo nastal sistem po vstopu v EU, česar pa 

nismo mogli izluščiti tudi iz podatkov analiz uradno odvzetih vzorcev, ki tovrstnega mnenja podjetij v 

živilski industriji ne podpirajo. 
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ANNEXES 
 

 

Annex 1: Questionnaire on the use of raw materials for the period before and for the period 

after Slovenia joined the EU 

 

 

Here are some arguments for the period before Slovenia joined the EU. For each statement that 

describes this term, circle the number at a response which best represents your level of agreement with 

each statement. 

Part AI:  Purchase of raw materials before joining the EU (1999-april 2004) 

 

 I strongly 

disagree 

I mostly 

disagree 

I partly 

agree 

I mostly 

agree 

I totally 

agree 

A1: We used raw material of Slovenian 

origin.  
1 2 3 4 5 

A2: We used imported raw material. 1 2 3 4 5 

A3: We used raw material from EU 

members. 
1 2 3 4 5 

A4: We used raw materials that were of 

Slovenian origin, imported raw materials 

originating from EU countries and 

imported raw materials from other 

countries in about the same proportion. 

1 2 3 4 5 

A5: Priority was given to raw materials, 

which are of Slovenian origin and to 

Slovenian suppliers. 

1 2 3 4 5 

A6: Priority was given to raw materials 

of EU origin and to EU suppliers. 
1 2 3 4 5 

A7: We have been producing final food 

products from raw materials. 
1 2 3 4 5 

A8: Final products were also imported. 1 2 3 4 5 

 

Part AII:  Control of suppliers before joining the EU (1999-april 2004) 

 

 I strongly 

disagree 

I mostly 

disagree 

I partly 

agree 

I mostly 

agree 

I totally 

agree 

A9: HACCP system was set up. 1 2 3 4 5 

A10: Suppliers were always verified 

before the first delivery.  
1 2 3 4 5 

A11: Before the first delivery, suppliers 

were always verified on the presencet of 

contaminants. 

1 2 3 4 5 

A12: Suppliers were regularly and 

periodically checked. 
1 2 3 4 5 

A13: Suppliers were regularly and 

periodically checked on the content of 

contaminants. 

1 2 3 4 5 

A14: All suppliers were examined under 

the same criteria. 
1 2 3 4 5 

A15: Slovenian suppliers were checked 

on »looser« criteria than suppliers from 

imports, since there are "domestic" 

goods. 

1 2 3 4 5 

Continues 

Part A:  Production before joining the EU (1999-april 2004) 



 

 
 

Continued 

 
I strongly 

disagree 

I mostly 

disagree 

I partly 

agree 

I mostly 

agree 

I totally 

agree 

A16: EU suppliers were checked on 

»looser« criteria than other suppliers 

from imports, since there are European 

goods. 

1 2 3 4 5 

A17: We had very few customers’ 

complaints. 
1 2 3 4 5 

A18: We had very few 

withdrawals/recalls of food. 
1 2 3 4 5 

A19: We had very few non-compliant 

products.  
1 2 3 4 5 

A20: Very few final products were 

analysed. 
1 2 3 4 5 

 

 

 

Here are some arguments for the period after Slovenia joined the EU. For each statement circle the 

number of the answer that best represents your level of agreement with each statement. 

 

Part BI:  Purchase of raw materials after joining the EU (may 2004-2009) 

 

 I strongly 

disagree 

I mostly 

disagree 

I partly 

agree 

I mostly 

agree 

I totally 

agree 

B1: We use raw materials that are of 

Slovenian origin.  
1 2 3 4 5 

B2: We use imported raw materials 

(from third countries). 
1 2 3 4 5 

B3: We use raw materials from other EU 

countries. 
1 2 3 4 5 

B4: We use raw materials that are of 

Slovenian origin, the ones originating 

from other EU countries and imported 

raw materials in approximately equal 

proportions. 

1 2 3 4 5 

B5: We give priority to raw materials, 

which are of Slovenian origin and to 

Slovenian suppliers. 

1 2 3 4 5 

B6: We give priority to raw materials, 

which are originating from other EU 

members, and to EU suppliers. 

1 2 3 4 5 

B7: We are producing final products 

from raw materials. 
1 2 3 4 5 

B8: We also import final products. 1 2 3 4 5 

B9: Slovenia's entry into the EU has 

influenced our choice of supplier and 

raw materials. After joining the EU, we 

changed raw material supplier(s).  

1 2 3 4 5 

B10: After Slovenia joined the EU we 

selected supplier(s) within the EU. 
1 2 3 4 5 

 

 

 

Part B: Production after joining the EU (may 2004-2009) 



 

 
 

Part BII:  Control of suppliers after joining the EU (may 2004-2009) 

 

 I strongly 

disagree 

I mostly 

disagree 

I partly 

agree 

I mostly 

agree 

I totally 

agree 

B11: HACCP system is very efficient. 1 2 3 4 5 

B12: Suppliers are always checked 

before the first delivery. 
1 2 3 4 5 

B13: Suppliers are always checked on 

the content of contaminants before the 

first delivery. 

1 2 3 4 5 

B14: Suppliers are regularly and 

periodically checked. 
1 2 3 4 5 

B15: Suppliers are also regularly and 

periodically checked on the content of 

contaminants. 

1 2 3 4 5 

B16: All suppliers are verified under the 

same criteria. 
1 2 3 4 5 

B17: Slovenian suppliers are checked 

under »looser« criteria than suppliers 

from imports, due to “domestic” goods. 

1 2 3 4 5 

B18: EU suppliers are checked under 

»looser« criteria than suppliers from 

imports, due to European goods. 

1 2 3 4 5 

B19: We have very few customers’ 

complaints. 
1 2 3 4 5 

B20: We have very few non-compliant 

products. 
1 2 3 4 5 

B21: We have very few 

withdrawals/recalls of food. 
1 2 3 4 5 

B22: Very few final products are 

analysed.  
1 2 3 4 5 

B23: Due to EU entry, suppliers are less 

frequently periodically checked. 
1 2 3 4 5 

B24: We have more customer complaints 

than before entering the EU. 
1 2 3 4 5 

B25: We have more non-compliant 

products than before joining the EU. 
1 2 3 4 5 

B26: We have more withdrawals/recalls 

of products than before entering the EU. 
1 2 3 4 5 

B27: More final products are analysed 

than before joining the EU. 
1 2 3 4 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

Here are some arguments for the period 1999 to 2009. For each statement circle the number of the 

answer that best represents your level of agreement with each statement. 

 I strongly 

disagree 

I mostly 

disagree 

I partly 

agree 

I mostly 

agree 

I totally 

agree 

C1: The safety of our products has 

increased by entering the EU. 
1 2 3 4 5 

C2: By joining the EU we use more 

quality raw materials. 
1 2 3 4 5 

C3: We access raw materials of higher 

quality and at the same price more 

easily. 

1 2 3 4 5 

C4: We access raw materials of higher 

quality and at the lower price more 

easily. 

1 2 3 4 5 

C5: Due to entry into the EU we are 

surer of the quality of raw materials and 

thus of the final products. 

1 2 3 4 5 

C6: After Slovenia joined the EU, 

purchases of raw materials from the EU 

have increased. 

1 2 3 4 5 

C7: After Slovenia joined the EU, 

purchases of final food products from the 

EU has increased. 

1 2 3 4 5 

C8: After Slovenia joined the EU, import 

of raw materials from third countries has 

decreased. 

1 2 3 4 5 

C9: After Slovenia joined the EU, 

imports of final products from third 

countries have decreased. 

1 2 3 4 5 

C10: Slovenia's joining to the EU did not 

affect our choice of raw materials and 

suppliers. 

1 2 3 4 5 

C11: Selecting the preferred raw 

material, quality has priority regardless 

of the price. 

1 2 3 4 5 

C12: Selecting the preferred raw 

material, price has priority irrespective 

of quality. 

1 2 3 4 5 

C13: Selecting raw materials, both the 

quality and the price are considered. 
1 2 3 4 5 

C14: Selecting raw materials we equally 

trust the manufacturers of all EU 

Member States. 

1 2 3 4 5 

C15: The scope of inspection in Slovenia 

could be decreased, since the level of 

assurance of food safety within the EU is 

very high. 

1 2 3 4 5 

C16: Inspections in Slovenia should 

focus more on raw material/product from 

those countries which often have 

inadequate samples. 

1 2 3 4 5 

C17: Inspection at the external border, 

on import into the EU should be 

tightened. 

1 2 3 4 5 

 

Part C: Opinion of the business operators-confidence in the materials / products from the EU 



 

 
 

 

Please, enter the number of withdrawals and food recalls and customer complaints, in the spaces 

below through the years / periods. 

1999-april 2004 1999 2000 2001 2002 2003 2004
* 

Number of food withdrawals.       

Number of food recalls.       

Number of customer complaints       

* from 1.1.2004 until 30. 4. 2004 

 

may 2004-2009 2004
**

 2005 2006 2007 2008 2009
 

Number of food withdrawals.       

Number of food recalls.       

Number of customer complaints       

** from 1.5.2004 until 31.12. 2004 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Part D:  Data on complaints, withdrawal / recall of food 



 

 
 

Annex 2: Table with frequency for statements about purchase of raw materials for the period before 

and for the period after entry into the EU from the survey 

A1: We used raw material of Slovenian origin. 

   Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 
5 6.6 6.6 6.6 

mostly disagree 
15 19.7 19.7 26.3 

partly agree 15 19.7 19.7 46.1 

mostly agree 23 30.3 30.3 76.3 

I totally agree 
18 23.7 23.7 100 

Total 76 100 100   

A2: We used imported raw material. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 12 15.8 15.8 15.8 

mostly disagree 11 14.5 14.5 30.3 

partly agree 
30 39.5 39.5 69.7 

mostly agree 16 21.1 21.1 90.8 

I totally agree 7 9.2 9.2 100 

Total 76 100 100   

A3: We used raw material from EU members. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 10 13.2 13.2 13.2 

mostly disagree 6 7.9 7.9 21.1 

partly agree 38 50 50 71.1 

mostly agree 16 21.1 21.1 92.1 

I totally agree 6 7.9 7.9 100 

Total 76 100 100   

A4: We used raw aterials that were of Slovenian origin, imported raw materials originating from EU 

countries and imported raw materials from other countries in about the same proportion. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 13 17.1 17.1 17.1 

mostly disagree 20 26.3 26.3 43.4 

partly agree 22 28.9 28.9 72.4 

mostly agree 16 21.1 21.1 93.4 

I totally agree 5 6.6 6.6 100 

Total 76 100 100   

A5: Priority was given to raw materials, which are of Slovenian origin and to Slovenian suppliers. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 3 3.9 3.9 3.9 

mostly disagree 7 9.2 9.2 13.2 

partly agree 12 15.8 15.8 28.9 

mostly agree 23 30.3 30.3 59.2 

I totally agree 31 40.8 40.8 100 

Total 76 100 100   
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A6: Priority was given to raw materials EU origin and EU suppliers. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 17 22.4 22.4 22.4 

mostly disagree 27 35.5 35.5 57.9 

partly agree 19 25 25 82.9 

mostly agree 11 14.5 14.5 97.4 

I totally agree 2 2.6 2.6 100 

Total 76 100 100   

A7: We have been producing final food products from raw materials. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 1 1,3 1,3 1,3 

  mostly disagree 1 1,3 1,3 2,6 

  mostly agree 19 25,0 25,0 27,6 

  I totally agree 55 72,4 72,4 100,0 

  Total 76 100,0 100,0   

A8: Final products were also imported. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 39 51,3 51,3 51,3 

  mostly disagree 11 14,5 14,5 65,8 

  partly agree 7 9,2 9,2 75,0 

  mostly agree 10 13,2 13,2 88,2 

  I totally agree 9 11,8 11,8 100,0 

  Total 76 100,0 100,0   

B1: We use raw materials that are of Slovenian origin. 

    

Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 2 2.6 2.6 2.6 

mostly disagree 8 10.5 10.5 13.2 

partly agree 32 42.1 42.1 55.3 

mostly agree 24 31.6 31.6 86.8 

I totally agree 10 13.2 13.2 100 

Total 76 100 100   

B2: We use imported raw materials (from third countries). 

    

Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 20 26.3 26.3 26.3 

mostly disagree 26 34.2 34.2 60.5 

partly agree 21 27.6 27.6 88.2 

mostly agree 4 5.3 5.3 93.4 

I totally agree 5 6.6 6.6 100 

Total 76 100 100   
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B3: We use raw materials from other EU countries. 

    

Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 3 3.9 3.9 3.9 

mostly disagree 4 5.3 5.3 9.2 

partly agree 28 36.8 36.8 46.1 

mostly agree 27 35.5 35.5 81.6 

I totally agree 14 18.4 18.4 100 

Total 76 100 100   

B4: We use raw materials that are of Slovenian origin, the ones originating from other EU countries 

and imported raw materials in approximately equal proportions. 

    

Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 13 17.1 17.1 17.1 

mostly disagree 21 27.6 27.6 44.7 

partly agree 32 42.1 42.1 86.8 

mostly agree 7 9.2 9.2 96.1 

I totally agree 3 3.9 3.9 100 

Total 76 100 100   

B5: We give priority to raw materials, which are of Slovenian origin and to Slovenian suppliers. 

    

Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 2 2.6 2.6 2.6 

mostly disagree 10 13.2 13.2 15.8 

partly agree 11 14.5 14.5 30.3 

mostly agree 26 34.2 34.2 64.5 

I totally agree 27 35.5 35.5 100 

Total 76 100 100 
  

B6: We give priority to raw materials, which are originating from other EU members and to EU 

suppliers. 

    

Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 7 9.2 9.2 9.2 

mostly disagree 13 17.1 17.1 26.3 

partly agree 27 35.5 35.5 61.8 

mostly agree 26 34.2 34.2 96.1 

I totally agree 3 3.9 3.9 100 

Total 76 100 100   

B7: We are producing final products from raw materials. 

 Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 39 51,3 51,3 51,3 

  mostly disagree 11 14,5 14,5 65,8 

  partly agree 7 9,2 9,2 75,0 

  mostly agree 10 13,2 13,2 88,2 

  I totally agree 9 11,8 11,8 100,0 

  Total 76 100,0 100,0   
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B8: We also import final products. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 25 32,9 32,9 32,9 

  mostly disagree 14 18,4 18,4 51,3 

  partly agree 9 11,8 11,8 63,2 

  mostly agree 17 22,4 22,4 85,5 

  I totally agree 11 14,5 14,5 100,0 

  Total 76 100,0 100,0   

B9: Slovenia`s entry into the EU has influenced our choice of supplier and raw materials. After 

joining the EU, we changed raw material supplier(s). 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 17 22,4 22,4 22,4 

  mostly disagree 16 21,1 21,1 43,4 

  partly agree 17 22,4 22,4 65,8 

  mostly agree 18 23,7 23,7 89,5 

  I totally agree 8 10,5 10,5 100,0 

  Total 76 100,0 100,0   

B10: After Slovenia joined the EU we selected supplier(s) within the EU. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 12 15,8 15,8 15,8 

  mostly disagree 21 27,6 27,6 43,4 

  partly agree 15 19,7 19,7 63,2 

  mostly agree 19 25,0 25,0 88,2 

  I totally agree 9 11,8 11,8 100,0 

  Total 76 100,0 100,0   

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 



 

 
 

Annex 3: Table with frequency for statements on control of suppliers for the period before and for the 

period after joining the EU from the survey  

A9: HACCP system was set up. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 
4 5.3 5.3 5.3 

mostly disagree 
11 14.5 14.5 19.7 

partly agree 
26 34.2 34.2 53.9 

mostly agree 
14 18.4 18.4 72.4 

I totally agree 
21 27.6 27.6 100 

Total 76 100 100   

A10: Suppliers were always verified before the first delivery. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 3 3.9 3.9 3.9 

mostly disagree 9 11.8 11.8 15.8 

partly agree 27 35.5 35.5 51.3 

mostly agree 15 19.7 19.7 71.1 

I totally agree 22 28.9 28.9 100 

Total 76 100 100   

A11: Before the first delivery, suppliers were always verified on the presence of contaminants. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 20 26.3 26.3 26.3 

mostly disagree 22 28.9 28.9 55.3 

partly agree 21 27.6 27.6 82.9 

mostly agree 3 3.9 3.9 86.8 

I totally agree 10 13.2 13.2 100 

Total 76 100 100   

A12: Suppliers were regularly periodically checked. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 4 5.3 5.3 5.3 

mostly disagree 17 22.4 22.4 27.6 

partly agree 23 30.3 30.3 57.9 

mostly agree 18 23.7 23.7 81.6 

I totally agree 14 18.4 18.4 100 

Total 76 100 100   
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Continued 

A13: Suppliers were regularly periodically checked on the content of contaminants. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 17 22.4 22.4 22.4 

mostly disagree 29 38.2 38.2 60.5 

partly agree 15 19.7 19.7 80.3 

mostly agree 7 9.2 9.2 89.5 

I totally agree 8 10.5 10.5 100 

Total 76 100 100   

A14: All suppliers were examined under the same criteria. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 6 7.9 7.9 7.9 

mostly disagree 5 6.6 6.6 14.5 

partly agree 15 19.7 19.7 34.2 

mostly agree 21 27.6 27.6 61.8 

I totally agree 29 38.2 38.2 100 

Total 76 100 100   

A15: Slovenian suppliers were checked on »looser« criteria than suppliers from imports, since there 

are "domestic" goods. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 38 50 50 50 

mostly disagree 17 22.4 22.4 72.4 

partly agree 7 9.2 9.2 81.6 

mostly agree 11 14.5 14.5 96.1 

I totally agree 3 3.9 3.9 100 

Total 76 100 100   

A16: EU suppliers were checked on »looser« criteria than other suppliers from imports, since there are 

European goods. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 47 61.8 61.8 61.8 

mostly disagree 15 19.7 19.7 81.6 

partly agree 7 9.2 9.2 90.8 

mostly agree 6 7.9 7.9 98.7 

I totally agree 1 1.3 1.3 100 

Total 76 100 100   

A17: We had very few customers`complaints. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 1 1,3 1,3 1,3 

  mostly disagree 7 9,2 9,2 10,5 

  partly agree 11 14,5 14,5 25,0 

  mostly agree 35 46,1 46,1 71,1 

  I totally agree 22 28,9 28,9 100,0 

  Total 76 100,0 100,0   
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A18: We had very few withdrawals/recalls of food. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid mostly agree 32 42,1 42,1 42,1 

  I totally agree 44 57,9 57,9 100,0 

  Total 76 100,0 100,0   

A19: We had very few non-compliant products. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid mostly disagree 2 2,6 2,6 2,6 

  partly agree 8 10,5 10,5 13,2 

  mostly agree 42 55,3 55,3 68,4 

  I totally agree 24 31,6 31,6 100,0 

  Total 76 100,0 100,0   

A20: Very few final products were analysed 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 12 15,8 15,8 15,8 

  mostly disagree 13 17,1 17,1 32,9 

  partly agree 20 26,3 26,3 59,2 

  mostly agree 13 17,1 17,1 76,3 

  I totally agree 18 23,7 23,7 100,0 

  Total 76 100,0 100,0   

B11: HACCP system is very efficient. 

    Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 
1 1.3 1.3 1.3 

mostly disagree 
1 1.3 1.3 2.6 

partly agree 
8 10.5 10.5 13.2 

mostly agree 
42 55.3 55.3 68.4 

I totally agree 
24 31.6 31.6 100 

Total 76 100 100   

B12: Suppliers are always checked before the first delivery. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 1 1.3 1.3 1.3 

partly agree 20 26.3 26.3 27.6 

mostly agree 23 30.3 30.3 57.9 

I totally agree 32 42.1 42.1 100 

Total 76 100 100   
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Continued 

B13: Suppliers are always checked on the content of contaminants before the first delivery. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 3 3.9 3.9 3.9 

mostly disagree 14 18.4 18.4 22.4 

partly agree 33 43.4 43.4 65.8 

mostly agree 16 21.1 21.1 86.8 

I totally agree 10 13.2 13.2 100 

Total 76 100 100   

B14: Suppliers are regularly and periodically checked. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 2 2.6 2.6 2.6 

mostly disagree 2 2.6 2.6 5.3 

partly agree 18 23.7 23.7 28.9 

mostly agree 35 46.1 46.1 75 

I totally agree 19 25 25 100 

Total 76 100 100   

B15: Suppliers are also regularly and periodically checked on the content of contaminants. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 3 3.9 3.9 3.9 

mostly disagree 20 26.3 26.3 30.3 

partly agree 29 38.2 38.2 68.4 

mostly agree 14 18.4 18.4 86.8 

I totally agree 10 13.2 13.2 100 

Total 76 100 100   

B16: All suppliers are verified under the same criteria. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 1 1.3 1.3 1.3 

mostly disagree 5 6.6 6.6 7.9 

partly agree 12 15.8 15.8 23.7 

mostly agree 28 36.8 36.8 60.5 

I totally agree 30 39.5 39.5 100 

Total 76 100 100   

B17: Slovenian suppliers are checked under »looser« criteria than suppliers from imports, due to 

"domestic" goods. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 33 43.4 43.4 43.4 

mostly disagree 16 21.1 21.1 64.5 

partly agree 15 19.7 19.7 84.2 

mostly agree 9 11.8 11.8 96.1 

I totally agree 3 3.9 3.9 100 

Total 76 100 100   
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      B18: EU suppliers are checked under »looser« criteria than suppliers from imports, due to 

European goods. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 
33 43.4 43.4 43.4 

mostly disagree 19 25 25 68.4 

partly agree 12 15.8 15.8 84.2 

mostly agree 10 13.2 13.2 97.4 

I totally agree 2 2.6 2.6 100 

Total 76 100 100   

B19: We have very few customers complaints 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid partly agree 16 21,1 21,1 21,1 

  mostly agree 36 47,4 47,4 68,4 

  I totally agree 24 31,6 31,6 100,0 

  Total 76 100,0 100,0   

B20: We have very few non-compliant products. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid partly agree 9 11,8 11,8 11,8 

  mostly agree 38 50,0 50,0 61,8 

  I totally agree 29 38,2 38,2 100,0 

  Total 76 100,0 100,0   

B21: We have very few withdrawals/recalls of food. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid partly agree 6 7,9 7,9 7,9 

  mostly agree 26 34,2 34,2 42,1 

  I totally agree 44 57,9 57,9 100,0 

  Total 76 100,0 100,0   

B22: Very few final products are analysed. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 19 25,0 25,0 25,0 

  mostly disagree 14 18,4 18,4 43,4 

  partly agree 29 38,2 38,2 81,6 

  mostly agree 12 15,8 15,8 97,4 

  I totally agree 2 2,6 2,6 100,0 

  Total 76 100,0 100,0   

B23: Due to EU entry, suppliers are less frequently periodically checked. 

  Frequency Percentage 

Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 22 28,9 28,9 28,9 

  mostly disagree 40 52,6 52,6 81,6 

  partly agree 11 14,5 14,5 96,1 

  mostly agree 2 2,6 2,6 98,7 

  I totally agree 1 1,3 1,3 100,0 

  Total 76 100,0 100,0   



 

 
 

Annex 4: Table with frequency for opinion of the business operators-confidence in the 

materials/products from the EU 

C1: The safety of our products has increased by entering the EU. 

 Frequency Percentage 
Valid 

Percentage 

Cumulative 

Percentage  

Valid strongly disagree 18 23.7 23.7 23.7 

  mostly disagree 27 35.5 35.5 59.2 

  partly agree 18 23.7 23.7 82.9 

  mostly agree 10 13.2 13.2 96.1 

  I totally agree 3 3.9 3.9 100 

  Total 76 100 100   

C2: By joining the EU we use more quality raw materials. 

 Frequency Percentage 
Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 15 19.7 19.7 19.7 

  mostly disagree 20 26.3 26.3 46.1 

  partly agree 35 46.1 46.1 92.1 

  mostly agree 5 6.6 6.6 98.7 

  I totally agree 1 1.3 1.3 100.0 

  Total 76 100.0 100.0   

C3: Easier access to raw materials of higher quality at the same price. 

 Frequency Percentage 
Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 9 11.8 11,8 11.8 

  mostly disagree 10 13.2 13.2 25.0 

  partly agree 32 42.1 42.1 67.1 

  mostly agree 22 28.9 28.9 96.1 

  I totally agree 3 3.9 3.9 100.0 

  Total 76 100.0 100.0   

C4: Easier access to raw materials of higher quality at lower price. 

 Frequency Percentage 
Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 11 14.5 14.5 14.5 

  mostly disagree 14 18.4 18.4 32.9 

  partly agree 30 39.5 39.5 72.4 

  mostly agree 17 22.4 22.4 94.7 

  I totally agree 4 5.3 5.3 100.0 

  Total 76 100.0 100.0   

C5: Due to entry into the EU we are surer of the quality of raw materials and thus in the final 

products. 

 Frequency Percentage 
Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 16 21.1 21.1 21.1 

  mostly disagree 21 27.6 27.6 48.7 

  partly agree 25 32.9 32.9 81.6 

  mostly agree 11 14.5 14.5 96.1 

  I totally agree 3 3.9 3.9 100.0 

  Total 76 100.0 100.0   
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C6: After Slovenia joined the EU, purchases of raw materials from the EU have increased. 

 Frequency Percentage 
Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 10 13.2 13.2 13.2 

  mostly disagree 16 21.1 21.1 34.2 

  partly agree 14 18.4 18.4 52.6 

  mostly agree 26 34.2 34.2 86.8 

  I totally agree 10 13.2 13.2 100.0 

  Total 76 100.0 100.0   

C7: After Slovenia joined the EU, purchases of final food products from the EU has increased. 

 Frequency Percentage 
Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 19 25.0 25.0 25.0 

  mostly disagree 12 15.8 15.8 40.8 

  partly agree 11 14.5 14.5 55.3 

  mostly agree 24 31.6 31.6 86.8 

  I totally agree 10 13.2 13.2 100.0 

  Total 76 100.0 100.0   

C8: After joining Slovenia to the EU, import of raw materials from third countries has decreased. 

 Frequency Percentage 
Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 16 21.1 21.1 21.1 

  mostly disagree 13 17.1 17.1 38.2 

  partly agree 23 30.3 30.3 68.4 

  mostly agree 19 25.0 25.0 93.4 

  I totally agree 5 6.6 6.6 100.0 

  Total 76 100.0 100.0   

C9: After joining Slovenia to the EU, imports of final products from third countries have decreased. 

 Frequency Percentage 
Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 18 23.7 23.7 23.7 

  mostly disagree 18 23.7 23.7 47.4 

  partly agree 20 26.3 26.3 73.7 

  mostly agree 15 19.7 19.7 93.4 

  I totally agree 5 6.6 6.6 100.0 

  Total 76 100.0 100.0   

C10: Slovenia's joining to the EU did not affect our choice of raw materials and suppliers. 

 Frequency Percentage 
Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 14 18.4 18.4 18.4 

  mostly disagree 16 21.1 21.1 39.5 

  partly agree 14 18.4 18.4 57.9 

  mostly agree 17 22.4 22.4 80.3 

  I totally agree 15 19.7 19.7 100.0 

  Total 76 100.0 100.0   

Continues  

 

 

 



 

 
 

Continued 

C11: In selecting the preferred raw material, quality has priority regardless of the price. 

 Frequency Percentage 
Valid 

Percentage 

Cumulative 

Percentage 

Valid mostly disagree 7 9.2 9.2 9.2 

  partly agree 43 56.6 56.6 65.8 

  mostly agree 13 17.1 17.1 82.9 

  I totally agree 13 17.1 17.1 100.0 

  Total 76 100.0 100.0   

C12: In selecting the preferred raw material, price has priority irrespective of quality. 

 Frequency Percentage 
Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 21 27.6 27.6 27.6 

  mostly disagree 25 32.9 32.9 60.5 

  partly agree 26 34.2 34.2 94.7 

  mostly agree 4 5.3 5.3 100.0 

  Total 76 100.0 100.0   

C13: When given the choice of raw materials, both the quality and the price are considered. 

 Frequency Percentage 
Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 1 1.3 1.3 1.3 

  mostly disagree 1 1.3 1.3 2.6 

  partly agree 5 6.6 6.6 9.2 

  mostly agree 30 39.5 39.5 48.7 

  I totally agree 39 51.3 51.3 100.0 

  Total 76 100.0 100.0   

C14: In the selection of raw materials we equally trust the manufacturers in all EU Member States. 

 Frequency Percentage 
Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 8 10.5 10.5 10.5 

  mostly disagree 22 28.9 28.9 39.5 

  partly agree 31 40.8 40.8 80.3 

  mostly agree 12 15.8 15.8 96.1 

  I totally agree 3 3.9 3.9 100.0 

  Total 76 100.0 100.0   

C15: The scope of inspection in Slovenia could be decreased, since the level of assurance of food 

safety within the EU is very high. 

 Frequency Percentage 
Valid 

Percentage 

Cumulative 

Percentage 

Valid strongly disagree 8 10.5 10.5 10.5 

  mostly disagree 16 21.1 21.1 31.6 

  partly agree 25 32.9 32.9 64.5 

  mostly agree 21 27.6 27.6 92.1 

  I totally agree 6 7.9 7.9 100.0 

  Total 76 100.0 100.0   
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C16: Inspections in Slovenia should focus more on raw material/product from those countries that 

often have inadequate samples. 

 Frequency Percentage 
Valid 

Percentage 

Cumulative 

Percentage 

Valid partly agree 8 10.5 10.5 10.5 

  mostly agree 33 43.4 43.4 53.9 

  I totally agree 35 46.1 46.1 100.0 

  Total 76 100.0 100.0   

C17: Inspection at the external border, at import into the EU should be tightened. 

 Frequency Percentage 
Valid 

Percentage 

Cumulative 

Percentage 

Valid mostly disagree 3 3.9 3.9 3.9 

  partly agree 16 21.1 21.1 25.0 

  mostly agree 35 46.1 46.1 71.1 

  I totally agree 22 28.9 28.9 100.0 

  Total 76 100.0 100.0   

 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Annex 5: NPar Tests- Wilcoxon Signed Ranks Test - statements A1 to A6 and B1 to B6 from the 

survey 
 

Ranks 

 N Mean Rank Sum of Ranks 

We use raw materials that are 

of Slovenian origin. - We 

used raw material of 

Slovenian origin. 

Negative Ranks 

22(a) 19.95 439.00 

  Positive Ranks 19(b) 22.21 422.00 

  Ties 35(c)     

  Total 76     

We use imported raw 

materials (from third 

countries). - We used 

imported raw material. 

Negative Ranks 

37(d) 23.28 861.50 

  Positive Ranks 7(e) 18.36 128.50 

  Ties 32(f)     

  Total 76     

We use raw materials from 

other EU countries. - We 

used raw material from EU 

members. 

Negative Ranks 

8(g) 16.00 128.00 

  Positive Ranks 36(h) 23.94 862.00 

  Ties 
32(i)     

  Total 
76     

We use raw materials that are 

of Slovenian origin, 

originating from other EU 

countries and imported raw 

materials in approximately 

equal proportions. - We used 

materials that were of 

Slovenian origin, originating 

from EU countries and 

imported raw materials from 

other countries in about the 

same proportion. 

Negative Ranks 

25(j) 20.44 511.00 

  Positive Ranks 15(k) 20.60 309.00 

  Ties 36(l)     

  Total 

76     

We give priority to raw 

materials, which are of 

Slovenian origin and to 

Slovenian suppliers. - 

Priority was given to raw 

materials, which are of 

Slovenian origin and to 

Slovenian suppliers. 

Negative Ranks 

17(m) 15.41 262.00 
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Continued 

Ranks 

 N Mean Rank Sum of Ranks 

  Positive Ranks 13(n) 15.62 203.00 

  Ties 46(o)     

  Total 76     

We give priority to raw 

materials, which are from 

other EU members and to EU 

suppliers. - Priority was 

given to raw materials of EU 

origin and to EU suppliers. 

Negative Ranks 

9(p) 29.11 262.00 

  Positive Ranks 43(q) 25.95 1116.00 

  Ties 24(r)     

  Total 76     

a  We use raw materials that are of Slovenian origin. < We used raw material of Slovenian origin. 

b  We use raw materials that are of Slovenian origin. > We used raw material of Slovenian origin. 

c  We use raw materials that are of Slovenian origin. = We used raw material of Slovenian origin. 

d  We use imported raw materials (from third countries). < We used imported raw material. 

e  We use imported raw materials (from third countries). > We used imported raw material. 

f  We use imported raw materials (from third countries). = We used imported raw material. 

g  We use raw materials from other EU countries. < We used raw material from EU members. 

h  We use raw materials from other EU countries. > We used raw material from EU members. 

i  We use raw materials from other EU countries. = We used raw material from EU members. 

j  We use raw materials that are of Slovenian origin, originating in other EU countries and imported 

raw materials in approximately equal proportions. < We used materials that were of Slovenian origin, 

originating in EU countries and imported raw materials from other countries in about the same 

proportion. 

k  We use raw materials that are of Slovenian origin, originating from other EU countries and 

imported raw materials in approximately equal proportions. > We used materials that were of 

Slovenian origin, originating in EU countries and imported raw materials from other countries in 

about the same proportion. 

l  We use raw materials that are of Slovenian origin, originating from other EU countries and imported 

raw materials in approximately equal proportions. = We used materials that were of Slovenian origin, 

originating from EU countries and imported raw materials from other countries in about the same 

proportion. 

m  We give priority to raw materials, which are of Slovenian origin and to Slovenian suppliers. < 

Priority was given to raw materials, which are of Slovenian origin and to Slovenian suppliers. 

n  We give priority to raw materials, which are of Slovenian origin and to Slovenian suppliers. > 

Priority was given to raw materials, which are of Slovenian origin and to Slovenian suppliers. 

o  We give priority to raw materials, which are of Slovenian origin and to Slovenian suppliers. = 

Priority was given to raw materials, which are of Slovenian origin and to Slovenian suppliers. 

p  We give priority to raw materials, which are originating in other EU members and to EU suppliers. 

< Priority was given to raw materials of EU origin and to EU suppliers. 

q  We give priority to raw materials, which are originating in other EU members and to EU suppliers. 

> Priority was given to raw materials of EU origin and to EU suppliers. 

r  We give priority to raw materials, which are originating in other EU members and to EU suppliers. 

= Priority was given to raw materials of EU origin and to EU suppliers. 

 

 

 

 

 

 

 

 

 



 

 
 

Annex 6: NPar Tests- Wilcoxon Signed Ranks Test - statements A9 to A16 and B11 to B18 from the 

survey 

Ranks 

  

  

N Mean Rank Sum of Ranks 

A HACCP system is very 

efficient. - We had set up 

the HACCP system. 

Negative Ranks 

10(a) 22.80 228.00 

  Positive Ranks 42(b) 27.38 1150.00 

  Ties 24(c)     

  Total 76     

Suppliers are always 

checked before the first 

delivery. - Suppliers were 

always verified before the 

first delivery. 

Negative Ranks 

7(d) 13.00 91.00 

  Positive Ranks 33(e) 22.09 729.00 

  Ties 36(f)     

  Total 76     

Suppliers are always 

checked on the content of 

contaminants before the 

first delivery. - Before the 

first delivery, suppliers 

were always verified on the 

content of contaminants. 

Negative Ranks 

6(g) 18.58 111.50 

  Positive Ranks 41(h) 24.79 1016.50 

  Ties 29(i)     

  Total 76     

Suppliers are regularly 

periodically checked. - 

Suppliers were regularly 

periodically checked. 

Negative Ranks 

9(j) 21.33 192.00 

  Positive Ranks 40(k) 25.83 1033.00 

  Ties 27(l)     

  Total 76     

Suppliers are also regularly 

periodically checked on the 

content of contaminants. - 

Suppliers were regularly 

periodically checked on the 

content of contaminants. 

Negative Ranks 

6(m) 17.83 107.00 

 Positive Ranks 37(n) 22.68 839.00 

  Ties 33(o)     

  Total 76     

All suppliers are verified 

under the same criteria. - 

All suppliers were 

examined under the same 

criteria. 

Negative Ranks 

10(p) 17.05 170.50 

Continues 

 

 



 

 
 

Continued 

Ranks 

  

  

N Mean Rank Sum of Ranks 

  Positive Ranks 22(q) 16.25 357.50 

  Ties 44(r)     

  Total 76     

Slovenian suppliers are 

checked under »looser« 

criteria than suppliers from 

imports, due to “domestic” 

goods. - Slovenian 

suppliers were checked 

under »looser« criteria than 

suppliers from imports, 

because of "domestic" 

goods. 

Negative Ranks 

15(s) 16.60 249.00 

  Positive Ranks 19(t) 18.21 346.00 

  Ties 42(u)     

  Total 76     

EU suppliers are checked 

under »looser« criteria than 

suppliers from imports, due 

to European goods. - EU 

suppliers were checked 

under »looser« criteria than 

other suppliers from 

imports, because of 

European goods. 

Negative Ranks 

9(v) 13.17 118.50 

  Positive Ranks 25(w) 19.06 476.50 

  Ties 42(x)     

  Total 76     

a  A HACCP system is very efficient. < We had set up the HACCP system. 

b  A HACCP system is very efficient. > We had set up the HACCP system. 

c  A HACCP system is very efficient. = We had set up the HACCP system. 

d  Suppliers are always checked before the first delivery. < Suppliers were always verified before the first 

delivery. 

e  Suppliers are always checked before the first delivery. > Suppliers were always verified before the first 

delivery. 

f  Suppliers are always checked before the first delivery. = Suppliers were always verified before the first 

delivery. 

g  Suppliers are always checked on the content of contaminants before the first delivery . < Before the first 

delivery, suppliers were always verified on the content of contaminants. 

h  Suppliers are always checked on the content of contaminants before the first delivery . > Before the first 

delivery, suppliers were always verified on the content of contaminants. 

i  Suppliers are always checked on the content of contaminants before the first delivery . = Before the first 

delivery, suppliers were always verified on the content of contaminants. 

j  Suppliers are regularly periodically checked. < Suppliers were regularly periodically checked. 

k  Suppliers are regularly periodically checked. > Suppliers were regularly periodically checked. 

l  Suppliers are regularly periodically checked. = Suppliers were regularly periodically checked. 

m  Suppliers are also regularly periodically checked on the content of contaminants. < Suppliers were 

regularly periodically checked on the content of contaminants. 

n  Suppliers are also regularly periodically checked on the content of contaminants. > Suppliers were 

regularly periodically checked on the content of contaminants. 

o  Suppliers are also regularly periodically checked on the content of contaminants. = Suppliers were 

regularly periodically checked on the content of contaminants. 

p  All suppliers are verified under the same criteria. < All suppliers were examined under the same criteria. 

q  All suppliers are verified under the same criteria. > All suppliers were examined under the same criteria. 

r  All suppliers are verified under the same criteria. = All suppliers were examined under the same criteria. 



 

 
 

s  Slovenian suppliers are checked under "looser" criteria than suppliers from imports, due to "domestic" 

goods. < Slovenian suppliers were checked under "looser" criteria than suppliers from imports, because of 

"domestic" goods. 

t  Slovenian suppliers are checked under "looser" criteria than suppliers from imports, due to "domestic" 

goods. > Slovenian suppliers were checked under "looser" criteria than suppliers from imports, because of 

"domestic" goods. 

u  Slovenian suppliers are checked under "looser" criteria than suppliers from imports, due to "domestic" 

goods. = Slovenian suppliers were checked under "looser" criteria than suppliers from imports, because of 

"domestic" goods. 

v  EU suppliers are checked under "looser" criteria than suppliers from imports, due to European goods. < 

EU suppliers were checked under "looser" criteria than other suppliers from imports, because of European 

goods. 

w  EU suppliers are checked under "looser" criteria than suppliers from imports, due to European goods. > 

EU suppliers were checked under "looser" criteria than other suppliers from imports, because of European 

goods. 

x  EU suppliers are checked under "looser" criteria than suppliers from imports, due to European goods. = 

EU suppliers were checked under "looser" criteria than other suppliers from imports, because of European 

goods. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Annex 7:  Number of food notifications for each today’s EU member state from 1999-2004 
25

 

 Number of all  food  notifications (by origin) 

Country 
All food 

notifications 

Industrial 

contaminants 
Heavy metals Mycotoxins 

Pesticide 

residues 

Dioxins/ 

PCB 

Nitrate/ 

Nitrite 
3-MCPD PAH 

Austria 16 0 0 2 0 0/0 0/0 0 0 

Belgium 73 6 0 2 5 1/0 0/0 0 0 

Bulgaria 42 0 0 0 0 0/0 0/0 0 0 

Cyprus 14 0 0 0 5 0/0 0/0 0 0 

Czech Republic 11 0 0 2 0 0/0 0/0 0 0 

Denmark 113 0 0 3 0 0/0 0/0 0 0 

Estonia 24 12 0 0 0 0/0 0/0 0 10 

Finland 0 0 0 0 0 0/0 0/0 0 0 

France 255 13 3 1 5 3/0 0/0 0 4 

Germany 301 3 4 10 20 2/0 0/0 0 0 

Greece 70 16 2 6 11 0/0 0/0 0 7 

Hungary 23 0 0 3 3 0/0 0/0 0 0 

Ireland 22 0 0 0 0 0/0 0/0 0 0 

Italy 350 58 4 30 85 1/0 1/0 0 41 

Latvia 18 13 0 0 0 0/0 0/0 0 11 

Lithuania 35 0 0 0 0 0/0 0/0 0 0 

Luxembourg 5 0 0 5 0 0/0 0/0 0 0 

Malta 2 0 0 0 1 0/0 0/0 0 0 

Netherlands 129 3 5 13 2 2/0 0/2 0 1 

Poland 44 2 1 1 0 0/0 0/0 0 2 

Portugal 18 1 2 1 1 0/0 1/0 0 1 

Romania 31 0 3 0 6 0/0 0/0 0 0 

Slovakia 14 0 0 1 0 0/0 0/0 0 0 

Slovenia 6 0 0 0 0 0/0 0/0 0 0 

Spain 221 15 18 6 35 0/0 6/0 0 12 

Sweden 15 0 0 1 1 0/0 0/0 0 0 

United Kingdom 146 6 5 10 9 0/0 0/0 1 1 

Total 1998 148 47 97 189 9/0 8/2 1 90 
Data: RASFF database



 

 

 

 

Annex 8:  Number of notifications for each today’s EU member state from 2005-2010 
25

 

 Number of all  food  notifications (by origin) 

Country 
All food 

notifications 

Industrial 

contaminants 
Heavy metals Mycotoxins 

Pesticide 

residues 

Dioxins/ 

PCB 

Nitrite/ 

Nitrate 
3-MCPD PAH 

Austria 109 4 6 6 3 0/0 0/0 0 0 

Belgium 287 4 12 23 24 0/0 0/1 1 2 

Bulgaria  51 0 2 2 3 0/0 0/0 0 0 

Cyprus 43 0 2 1 1 0/0 0/1 0 0 

Czech Republic 126 7 1 17 7 0/0 1/0 2 5 

Denmark 223 14 35 8 2 10/3 0/7 0 1 

Estonia 24 3 0 0 0 0/0 1/0 0 3 

Finland 11 0 0 0 2 0/0 0/0 0 0 

France 634 13 102 12 15 6/4 0/0 1 2 

Germany 808 16 16 64 19 6/2 2/1 0 8 

Greece 158 3 8 20 13 0/0 0/0 0 1 

Hungary 105 1 0 10 8 0/0 0/0 0 1 

Ireland 83 2 12 0 0 2/1 0/0 0 0 

Italy 534 9 19 65 43 1/0 9/0 0 4 

Latvia 55 36 0 1 1 1/1 0/0 0 35 

Lithuania 82 4 3 4 0 1/1 1/0 0 3 

Luxemburg 9 1 2 5 0 0/0 0/0 0 0 

Malta 23 0 1 0 4 0/0 1/0 0 0 

Netherlands 569 18 21 51 41 3/0 8/1 1 4 

Poland 412 37 10 16 13 20/12 0/2 1 11 

Portugal 60 1 16 0 4 1/0 0/0 0 0 

Romania 27 1 2 0 2 0/1 0/0 0 0 

Slovakia 78 0 1 17 5 0/0 0/0 0 0 

Slovenia 36 1 3 5 5 0/0 0/0 0 0 

Spain 793 4 196 44 84 0/0 1/2 0 3 

Sweden 75 1 0 1 2 0/0 1/0 0 1 

United Kingdom 383 13 13 18 9 4/0 0/0 1 4 

Total 5798 193 483 390 310 55/25 25/15 7 88 
Data: RASFF database    



 

 

 

 


