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1.

THE APPLICATION OF THE AHP RISK-BENEFIT
ASSESSMENT IN CERTIFICATION OF ORGANIC
FARMING

The objective of the research is to develop thelrenefit assessment models based on the
Analytic Hierarchy Process (AHP) and test themartification of organic products. The ISO
Guide 65 /EN 45011 standard and Council RegulgE@) No 834/2007 oblige the certification
bodies to conduct risk assessment during certdicatrocess. However, no specific methodology
of risk assessment has been provided in this resfiee AHP decomposes a complex problem
into a hierarchy involving goal, criteria, and d#mn variants. Two hierarchical models, risk and
benefit, were constructed based on the relevariicptibns and consultations with the key ex-
perts from one of the nine Polish third party fiegtion bodies (CB), with experience in certifi-
cation of organic products. Both models have theesdecision variants considered in the process
of surveillance. The results show that paralletpation of conventional products and production
of the same goods in organic and conventional aressappeared to be the major risk factors in
organic farming. In benefit model, increased ttastertified products and minimization of costs
of improper decisions were the most important. Ak#P-based models proved very useful in
risk-benefit assessment of organic producers antbagtrated a new approach to risk assess-
ment. However, several conditions must be fulfibedore their implementation in practice, such
as adjustment to individual needs of a certificatiody and refinement of the quality manage-
ment system.

Keywords: AHP, certification, risk-benefit analysis, risksessment, organic farming, third party
certification

WPROWADZENIE
In recent years, a dynamic development of the niddteorganic products can be ob-

served. There are well described benefits andcdiffes of organic farming. Organic
farming may provide two types of economic benefitsmay reduce rural poverty by
providing market access and higher profits throagbombination of higher prices and
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more resilient yields. In developing countries,amg farming may potentially boost the
local economy in the long-term perspectivEhere are researches that discuss economic
effects of the organic production systerdnder the current EU law, the basic document
containing the requirements for organic productisnCouncil Regulation (EC) No
834/2007 of 28 June 209dn organic production and labeling of organic pretd and
repealing Regulation (EEC) No 2092/91 and the mguis implementing this Regula-
tion. According to this regulation, member stathallsset up a system of controls and
designate one or more competent authorities redgenf®r controls in conformity with
Regulation (EC) No 882/2004. This process is supedvby each EU member state,
which is responsible for establishing an inspectgstem with the competent authorities
to ensure adherence to the obligations establishethe organic Regulation (EC)
834/2007. Member states could choose who performs theficatton: a public authority
or a third party certification bodi¥s The third-party certification is a conformity ass-
ment activity that is performed by the control b@d@B), that is independent of the person
or organization that provides the object, and @fristerests in that objéét In Poland,
competent authority had delegated control taskthitd party certification bodies. This
companies must meet the criteria describe in ar2@l.5 of the Council Regulation (EC)
No 834/2007. One of the requirements imposes omwrehtéfication body the obligation to
implement management system according the 1ISO Gafider European Standard EN
45011o0r its new edition ISO 17065

Requirements of the ISO Guide 65 /EN 45011 standaddCouncil Regulation (EC)
No 834/2007 forced certification bodies to use the risk assess process during the
certification process. Moreover, in Regulation (B®) 882/2004, as a general rule, the
official food and feed controls shall be carried cegularly, on a risk basis and with ap-
propriate frequency. According to all these requieets, certification bodies that certify
organic farming products are forced to implemesk assessment approach in their work.
The implementation of standards within third paréytification is assured through a rig-

6 Kleemann L., Abdulai A.Qrganic certification, agro-ecological practicesdneturn on investment: Evidence
from pineapple producers in Ghari&cological Economics” 93 (2013), pp. 330-341.

7 Beuchelt T.D., Zeller M.Profits and poverty: Certification's troubleed lirfer Nicaragua's organic and

fairtrade coffee producersEcological Economics” 70 (2011), pp. 1316-132%matsu H., Mishra A.KQr-

ganic farmers or conventional farmers: Where's theney? “Ecological Economics” 78 (2012), pp. 55-62;

Lobley M., Butler A., Reed M.The contribution of organic farming to rural devpfoent: An exploration of the

socio-economic linkages of organic and non-orgdaitns in England“Land Use Policy” 26(3), (2009), pp.

723-735; Demiryurek KAnalysis of information systems and communicat&twarks for organic and conven-

tional hazelnut producers in the Samsun provincBurkey “Agricultural Systems” 103 (2010), pp. 444-452.

8 EC, Council Regulation (EC) No 834/2007 of 28 J@087 on organic production and labelling of organi
products and repealing Regulation (EEC) No 2092/91

9 Ibidem.

10 Zorn A., Lippert Ch., Dabbert, SAn analysis of the risks of non-compliance with Engopean organic
standard: A categorical analysis of farm data frenGerman control body‘Food Control” 30 (2013), pp.
692-699; http://ec.europa.eu/agriculture/organicgtmner-confidence/inspection-certification_en.

1 ISO, ISO/IEC 17000:2004, Conformity —assessment. Vocabulary and general jwiee
(https://law.resource.org).

12 EC, Council Regulation (EC) No 834/2007, op. cit.

13 Ibidem.
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orous conformity assessment mechandfsi typical organic farming certification system
should be the sixth modified system according ® diide ISO/IEC Guide 67:2084
This certification system consists of following mients: (1) Determination of characteris-
tics by inspection; (2) Review (evaluation); (3)d3ton on certification; (4) Licensing;
and (5) Surveillance by: (a) testing of samplesl @) assessment of the production pro-
cess. All operators during the certification pracskall be subject to a physical inspection
at least once per year. Moreover, in the survaiblaprocess additional control visits and
collection of samples for testing shall be cargedl based on the assessment of the risk of
non-compliance with the organic production ruleke Tisk analysis procedure in certifi-
cation body should be designed based on the RemuldEU) No 392/201%8, which un-
derlines two important issues: 1) the result of sk analysis provides the basis for de-
termining the intensity of the unannounced or ameed annual inspections and visits, 2)
the selection of operators to be submitted to umameed inspections and visits is determined
on the basis of the risk analysis and that thesplanned according to the level of risk.

The main objective of the risk-based inspectiorraggh is to focus resources on risky
operators with regards to the frequency and interadi controls. Generally, risk based
control systems enhance the effectiveness andegftig of controls by prioritizing and
directing resources towards relatively risky operstf. The risk based-approach in certi-
fication process contributes to enhanced certificaguality'®. Nonetheless, it has not
been specified how to conduct such risk analysiswanich methods should be used for
this purpose. Different CBs have different riskdxhsystems. The structure and func-
tion of such risk-based inspection systems havéeen deeply analyz&d

In this study, the AHP-based models of risk-benafisessment are developed and
tested to select the best surveillance scenarionatdh it to a given producer. The AHP
(Analytic Hierarchy Process) is a well-known andi@ly used method to solve a variety
of decision problenid. It was developed in 1970's by the American maithician,
Thomas L. Saaty and since that time, it has gaamehcreasing attention in the literature.
Compared with other multicriteria decision suppawthods such as ELECTRE, PRO-
METHEE& GAIA, or VDA, the AHP is the most populan@ powerful contemporary
technique for decision making and expert judgmenmtduatiod? It has been applied in a

14 Konefal J., Hatanaka MEnacting third-party certification: A case study sfience and politics in organic
shrimp certification “Journal of Rural Studies” 27 (2011), pp. 125-133

15 ISO, ISO/IEC Guide 67:2004 Conformity assessmeRundamentals of product certification
(https://law.resource.org).

16 EC, Commission Implementing Regulation (EU) No /2023 of 29 April 2013 amending Regulation (EC)
No 889/2008 as regards the control system for acganoduction (http://eur-lex.europa.eu).

17 Zorn A., Lippert Ch., Dabbert SSupervising a system of approved private contraliémfor certification:
The case of organic farming in Germatilfood Control” 25 (2012), pp. 525-532; Zorn Aippert, Ch. Dab-
bert, S.An analysis.,.op. cit., pp. 692-699.

18 Jahn G., Schramm M., Spiller Ahe Reliability of Certification: Quality Labels asConsumer Policy Tool
“Journal of Consumer Policy” 28 (2005), pp. 53-73.

19Zorn A., Lippert Ch., Dabbert SSupervising a system.ap. cit., pp. 525-532.

2 Albersmeier F., Schulze H., Jahn G., Spiller Pag reliability of third party certification in théood chain:
from checklists to risk-oriented auditinti-ood Control” 20(10), (2009), pp. 927-935.

2l Saaty T.L., Forman E.HThe Hierarchon. A Dictionary of Hierarchies (AnatyHierarchy Process)RWS
Publications, Pittsburgh, 1992.

22 Forman E., Peniwati KAggregating individual judgments and priorities lwthe Analytic Hierarchy Process
“European Journal of Operational Research” 108§1L9%. 165-169.
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variety of fields and by many organizations, inéhgdprivate companies and public bod-
ies?. It decomposes a complex problem into hierarchatalcture consisting of goal,
criteria and decision variants, then elicits thiatiee importance / preference of these
elements, and finally, calculates their weightsaofjities). An element with the highest
weight indicates the best solution. The AHP haslserecessfully applied in various areas
of agricultural sciencé$ for example to select an appropriate irrigatioatmod by the
farmer#® or to develop useful criteria for assessing difieation activities and to pro-
vide a ranking of different diversification actigi§ in continuous mono-cropping of to-
bacca®.

The objective of the current study is to demonstra another potential application
of the AHP in agriculture, which is certification of organic products. The research has
been driven by the real need of certification bedie develop a relatively simple and
efficient method of risk assessment of clients gaig producers) applying for certifica-
tion. Hence, models and templates have been creaidested by the panel of experts
from the third party certification body. The procee of the AHP-based risk assessment
involves two stages: (1) deriving general modelgisfs (R) and benefits (B), and (2)
deriving individual R/B ratio. Such approach allofiem one hand for standardization of
the risk assessment process in the certificationpemy, and from the other hand, it takes
into account individual client and his specific deeand risk factors. Benefits are not
specified by the regulations, yet have been idedtifluring the discussions with the own-
ers of the certification body. Although the rislsessment procedures do not require bene-
fit analysis, it appeared very useful in practiod $acilitated making final decision on the
best variant of surveillance.

2. THE APPLICATION OF THE AHP IN RISK-BENEFIT ASSE SSMENT

AHP decomposes a complex, and multifaceted probitara hierarchy consisting of goal
(always at the top level of hierarchy), criteriattiare evaluated for their importance to the
goal, and alternatives that are evaluated for hafeped they are with respect to each criteri-
on. Criteria can be further divided into sub-ciieA conceptual view of such a four-level
hierarchy is shown in Figure 1 and is used to sira@ majority of decision problems.

2 Saaty T.L.Relative Measurement and Its Generalization in Bieai Making. Why Pairwise Comparisons are
Central in Mathematics for the Measurement of Igthte Factors, The Analytic Hierarchy/Network Prese
“Rev. R. Acad. Cien. Serie A. Mat.”, 102(2), (2008p. 253-318.

24 Alphonce Ch. Application of the Analytic Hierarchy Process inrigglture in Developing Countrie$Agri-
cultural Systems” 53 (1997), pp. 97-112.

% Karami E.,Appropriateness of farmers’ adoptiasf irrigation methods: The application of the AHRael,
“Agricultural Systems” 87 (2006), pp. 101-119.

% Chavez M.D., Berentsen PP.B.M., Oude Lansink ANE,JAssessment of criteria and farming activities for

tobacco diversification using the Analytical Hiecaical Process (AHP) technigu&gricultural Systems” 111
(2012), pp. 53-62.
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Figure 1. The four-level AHP hierarchical model.

T

CRITERION 1 | CRITERION 2 | CRITERION n |
|  Subkryterion 1.1 | |  Subkryterion 2.1 | |  Subkryteriomn.l |
|  Subkryterion 1.2 | | Subkryterion 2.2 | | Subkryteriomn.2 |
|  Subkryterionin | |  Subkryterion | |  Subkryteriomn |

| VARIANT 1 | | VARIANT 2 ‘ VARIANT n

Source: own research.

Once the hierarchical model has been structured ftecision problem, decision mak-
ers or experts make pairwise comparisons for eaatl bf the hierarchy. The use of pair-
wise comparisons is considered as one of the nséijengths of the AHP to derive accu-
rate ratio scale priorities, as opposed to usiaditional approaches of assigning weights.
Pairwise comparison is the process of comparing¢lative importance, preference, or
likelihood of two elements (“children”) with resget an element in the level above
(“parent node”), in order to obtain priorities filie elements being compafédor exam-
ple, each criterion is pairwise compared with respe the goal, and each sub-criterion
with respect to the “parent” criterion. Pairwisarguarisons are conducted for all the par-
ent/children sets of nod&s A “judgment” or “comparison” is the numerical denstra-
tion of a relationship between two elements (givamd j) that share a common parent
node. The input of the comparison of each elemevithi each element j is placed in the
position of @ in a square matrix A in which the set of elemeésitsompared with itself.

ay Ay Ay,
N e
Ay & Gy,

Each judgment represents the dominance of an eteméime column on the left over
an element in the row on top. It therefore answeisvo questions: (1) which of the two
elements is more important (preferred, likely) wi#ispect to a higher-level criterion, and
(2) how strongly. The strength of dominance is meas on the bipolar nine-point fun-
damental scale, from “1” indicating the same imance (preference, likelihood) of two
elements A and B, to “9” which corresponds to exteedominance of A over B (or B
over A, respectively) (Figure 2).

27 Saaty T.L.Decision Making with Dependence and Feedback. Tiadyfic Network Processecond ed. RWS
Publications, Pittsburgh, 2001.

28 prusak A., Stefanéw P., AHP — analityczny prodesanchiczny. Budowa i analiza modeli decyzyjnyebkk
po kroku, wyd. 1, C.H. Beck, Warszawa 2014.
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Figure 2. The 9-point fundamental scale.

extreme V. strong strong weak weak strong v. strong extreme
. h . : the same ) . . .
dominance| dominance| dominance| dominance importance dominancg dominance| dominance| dominance
A A A A p B B B B
I I I | I I I I I B
9 7 5 3 1 3 5 7 9

Source: own research.

One matrix results in “local priorities” of the ddien nodes with respect to the par-
ent®. There are several methods of deriving local fiiés (also called weights), using for
example: (1) dedicated software, (2) matrix muitgtion, (3) geometric mean, and (4)
arithmetic mean. Geometric mean is used quite &etiy in the literature, although
Saaty? claimed that it should not be used for more tihaad elements being compared at
once. In this study, matrix multiplications wereedsto calculate the relevant priorities.
“Global priorities” of subcriteria are derived fromultiplication by the priority of the
criterion with respect to the goal. Mathematicaibaf the whole AHP process have been
provided and widely explained by Saty

Having calculated priorities, the AHP requires itestconsistency of judgments. The
consistency test is based on the use of consistatioy(CR), which allows a certain level
of acceptable deviations (CR<0,1). When a pairw@@aparison matrix fails to satisfy the
consistency requirement, revisions are requireletonade by a participating expert. The
main source of inconsistency is redundancy of juelgis inherent in all possible combi-
nations of pairwise comparisons made within a grofuplements, for example, nine crite-
ria require making 36 comparisons, and cause<difiés in keeping them consist&nt

In reality, a majority of decisions are made by tibem of experts rather than by a sin-
gle decision maker. Thus, the AHP is often usedyfoup settings, where members either
discuss to achieve a consensus or stick to thdividual judgments. Individual judg-
ments can be aggregated is different ways of witiehmost widely applied are two: (1)
the aggregation of individual judgments (AlJ), &@) synthesizing individual priorities
(AIP). Forman and Peniwdtisuggested that the choice of method depends othahe
the group is assumed to act together as a uni separate individuals. If the group acts
in synergy, AlJ is the most appropriate, while AdRappropriate for the latter. In the two
cases, both the geometric mean and the arithmeg@nnare used for aggregating the
judgments. However, the authors recommend the ufe@eometric mean as more con-
sistent with both judgments and priorities of thelRA In the case of the group members
not being of equal importance, a weighted geometr@an can be used with AlJ or
weighted geometric or arithmetic mean with AIP.

Certain problems need more advanced hierarchicattates than shown above in
Figure 1, with additional factors such as staketalicand their objectivés Most deci-

2 saaty T.L.Fundamentals of Decision Making and Priority Thewigh the Analytic Hierarchy Procesyol.
VI of The AHP Series, Pittsburgh, 2006.

30 Saaty T.L.Decision Making for Leaders. The Analytic HierardPpcess for Decisions in a Complex World
RWS Publications, Pittsburgh, 2008.

3! Saaty T.L.Fundamentals of Decision Making.op. cit.

32 prusak A., Stefanéw PBadania nad wiciwasciami metody AHROperational features of the AHP method,
in Polish), “Folia Oeconomica Cracoviensia” LIl @0, pp. 87-104.

33 Forman E., Peniwati KAggregating individual.,.op. cit., pp. 165-169.
34 Saaty T.L., Forman E.HThe Hierarchon..,.op. cit.
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sions also require the use of two hierarchical nodiésk and benefit, as one hierarchy
does not always fully reflect the problem. In suchkase, final decision is based on the
relation between benefits and costs, derived asrefi/Cost ratio (B/C) or Benefit/Risk
(B/R). It is calculated as the priority of an aftative in the benefit model and the priority
of respective alternative in the cost model. Ireotvords, the most preferred alternative is
that which generates highest benefits at lowedscdsie B/C ratio may adopt the follow-
ing valueg®™

- BJ/C =1 (benefits equal to costs or risks),

— BJC < 1 (costs or risks exceed benefits),

— BJ/C > 1 (benefits exceed costs or risks).

Despite the requirements of adopting only the nigldel in the risk assessment speci-
fied by the regulation 834/208Y7 the benefit model has been additionally provided.
reality, most decisions are the results of riskeost-benefit trade-offs, and merely risks
or costs do not reflect the entire problem. Indhganic farming, CB and producers have
different goals and expectations from the certifaraprocess, and look differently at the
potential risks. However, both of them are alser@sted in gaining benefits, which forces
them to compromise between costs and quality oténgfication.

3. DESCRIPTION OF THE AHP RISK AND BENEFIT MODELS

The AHP hierarchical models were constructed basethe review of relevant publi-
cations and official documents, and following cdtetion with the key informants from
the third party certification body. As the decisiproblem concerning organic farming
requires assessment of risks and benefits (despstealled “risk assessment”), two sepa-
rate hierarchical models were developed. The risklehis presented in Table 1. It con-
tains three obligatory risk assessment criteriacifipd in the Regulation (EC) No
889/2008’, specifically: (1) results of previous control®) (quantity of products con-
cerned; and (3) risk for exchange of products. Othiéeria that certification body can use
in risk assessment process include for examplee tfpoperator (producer, processor,
importer, and distributor), structure of operatsta@jes of production, type of staff, and
number of premises), new operators, type and \a@lpeoducts, complaints/denunciations
received, suspicion of fraud, and other criteri€ (2009). In the risk model, all non-
obligatory criteria mentioned in the Guidelines &édeen included, after the discussions
and comments of the experts from the certificatimnly. The benefit model represents
advantages to the certification body and its cfieatthough these benefits can differ (Ta-
ble 2).

35 Ibidiem.
36 EC, Council Regulation (EC) No 834/2007, op. cit..

87 EC, Commission Regulation (EC) No 889/2008 of Ht&mber 2008 laying down detailed rules for the im-
plementation of Council Regulation (EC) No 834/2@0v organic production and labelling of organicgro
ucts with regard to organic production, labellimgl @ontrol (http://eur-lex.europa.eu).
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Tabel 1. Hierarchical model of risks.

GOAL: TO IDENTIFY THE MOST RISKY CONTROL SCENARIO B ASED
ON THE FOLLOWING CRITERIA

Which criterion is more important with respect e goal?

1. CRITERION 1: Type of organic products/processes

1.1. Complexity of products

1.1.1. | High quantity of various ingredients used

1.1.2. | The use of non-organic products

1.1.3. | The use of yeast and yeast products

1.2 Number of suppliers of raw materials

1.3. Annual production / value of products

14. Number of production stages

15. External origin of raw materials

1.6. Participation of subcontractors in organicdorction

1.7. Destination of products (recipients)

2. CRITERION 2: Implemented and certified systerhguality management and food safety assurange

3 CRITERION 3: Characteristics of enterprise

3.1. Size of enterprise (number of employees)

3.2. Number of departments

3.3. Staff characteristics (knowledge, period opkryment, etc.)

3.4. Localization of enterprise (i.e. at own oresthpremises)

4. CRITERION 4: Parallel production of conventiopabducts

4.1. The same production line for organic and cotigeal products

4.2. Production of the same goods in two versiorganic and conventional

5. CRITERION 5: Information about the producer

5.1. Opinions about the producer (reputation)

5.2. Informal impressions about the previous coatpen

5.3. Complaints and guestions received

5.4. Suspicion of fraud

5.5. Failure to meet responsibilities

5.6. Participation in the next stages of the fobdic

6. CRITERION 6: Experiences in certification of anic production

6.1. New producers (no experience in certification)

6.2. The so far changes of certification bodies

6.3 Information about the producer from the Agricullusmd Food Quality Inspection (public autho|
responsible for organic farming system in Poland)

7. CRITERION 7: Results of the previous controlsdiés)

7.1. Number of the previous non-compliances

7.2. Assessment of corrective and preventive astion

7.3. Assessment of documentation of the qualityageament systems

3.1. Size of enterprise (number of employees)

3.2. Number of departments

3.3. Staff characteristics (knowledge, period opEyment, etc.)

3.4. Localization of enterprise (i.e. at own orathpremises)

VARIANTS

Which variant of surveillance (control scenariojrisre risky with respect to the above criteriald-stteria?

1. VARIANT 1: Standard control plan (SCP)
2. VARIANT 2: SCP + testing samples from product@rSCP + additional audit
3. VARIANT 3: SCP+ testing samples from productioadditional audit

Source: own research.
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Table 2. Hierarchical model of benefits.

GOAL: TO IDENTIFY THE MOST BENEFICIAL CONTROL SCENA RIO BASED
ON THE FOLLOWING CRITERIA:

Which criterion is more important with respect be tgoal?

1. CRITERION 1: Costs of the certification process
1.1. Minimization of the costs of taking and analgzsamples of the products
1.2. Minimization of the control costs
1.3. Minimization of general expenses (i.e. office)
2. CRITERION 2:Customer satisfaction (benefitshe tustomer)
2.1. Reduced "oppressiveness" of the control peoces
2.2. Increased chances for certification
2.3. Reduced costs incurred by the customer
3 CRITERION 3:Reliability of the certification press
3.1. Increased value of the "brand" of certificatimdy
3.2. Increased trust to certified products
3.3. Minimization of costs of improper decisions
3.3.1. | Minimization of potential claims
3.3.2. | Minimization of the possibility to revokeetkertificate
VARIANTS
Which variant of surveillance (control scenariojrisre risky with respect to the above criteriald-suteria?
1. VARIANT 1: Standard control plan (SCP)
2. VARIANT 2: SCP + testing samples from product@mrSCP + additional audit
3. VARIANT 3: SCP+ testing samples from productioadditional audit

Source: own research.

Both models have the same alternative decisiontablato trade-off in the process of
surveillance. Short descriptions of these variarégprovided in Table 3.

Table 3. Decision variants concerning the prooésarveillance.

Decision variants Description

Variant 1| Standard control plan| One physical inspection in the organic farming aparat the beginning o

(scpP) the certification process. There are no other plawtions during the 12
months of surveillance time.
This decision variant is the cheapest from possiatents of surveillance
that can be chosen by CB. Probability of noncommgkiethat exists in the|
organic farming operator is the highest.

f

Variant 2] SCP + testing sample$ One physical inspection in the organic farming aparat the beginning o

from production or SCP|the certification process,yd one additional inspection or laboratory ana
additional audit of the product samples.

f

Variant 3| SCP+ testing sampleg One physical inspection in the organic farming epmrat the beginning o

from production + addit the certification process and one additional in8peand testing of sampl
tional audit from production in laboratory.

This decision variant is the most expensive frormssgile variants of survei

lance that can be chosen by CB. Probability of nomiance that exists i

f
2

n

the organic farming operator is the lowest.

Source: own research.

4. RESEARCH DESCRIPTION AND RESULTS

The research was carried out in two main staggsdéfiving general model of risk-
benefit assessment; (2) deriving individual weiglmsl B/R ratio. Stage 1 is the evalua-
tion of criteria, subcriteria and variants in ri@kd benefit models and results in deriving
general priorities (weights). In Stage 2, 1-5 sgaeits were assigned to each subcriteria
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in the risk model and the individual B/R ratio waaculated for a selected producer. As
both stages required expert judgments, data wdlected in one of the organic farming
CB operating at the Polish market. It is one ofrine authorized control bodies in organ-
ic farming that operate in PolafidIt has more than 2,000 organic farming producers
under its supervision. The organization also spiees in certification of other quality
food schemes, such as protected designations ginof®DO), protected geographical
indications (PGI) and traditional specialty guaesmat (TSG) specified in the regulation
(EU) no 1151/2012.The organization also has onesdied laboratory in the structure. A
panel of five specialists, full time employees luktcertification body, participated in this
study. They have theoretical and practical knowdedgd experience in auditing organic
farmers and processors, and are involved in riskssnent on a daily basis. As the re-
spondents expressed their judgments independeetlylts have been aggregated using
the AIP approach (aggregating individual priorifieBhe procedure is required to calcu-
late individual weights for each expert, and theraggregate the results using arithmetic
mean.

1.1. Stage 1. Deriving general (base) model ofkibenefit assessment

The AHP was used to weight the importance of tliteréa and subcriteria in hierar-
chical models of risks (Tables 4 and 5) and benéfiables 6 and 7), and then the prefer-
ence of each variant with respect to these critnic subcriteria. Subsequently, the opti-
mal variant appears as one fulfilling to the highdegree the most important criteria and
the goal. The opinions were expressed by pairn@separisons using the nine-point fun-
damental scale, for example, the experts answheetbiiowing questions:

— Which criterion is more important with respect tetgoal (Goal = To identify the
most risky or beneficial control scenario)?

- Which subcriterion is more important with respecthe relevant criterion?

— Which variant of surveillance (control scenariopreferred with respect to the crite-
ria/subcriteria?

Local priorities (weights) have been calculatechgghe matrix multiplications and a
spreadsheet. All values shown in these tables septenumbers from all the experts ag-
gregated by arithmetic mean. Normalized global Wsigof the subcriteria have been
derived from multiplication of their local weighlsy the priority of the relevant criterion
with respect to the goal. The grey column callegdntance in Table 4 and 6 reflects the
degree to which particular factors (criteria andcsiteria) apply to the customer (organic
producer) who will be evaluated in stage 2 at thpoiit scale. In general model, all val-
ues in this column are equal to “1”, which can @nslated as “neutral”. In individual
model, the subsequent values of 2-5 are used tcaitedthe degree of importance of each
factor with respect to a selected customer beirgstibject of risk assessment. Since
Modified local (global) weights shown in the nexiumns are derived as multiplication
of Importance by Local (global) weights, in genemaddel both numbers are the same.
Subsequently, global priorities for decision vatsaand B/R ratio indicate which control
scenario is the most preferred in general, whilstage 2 they will specify which scenario
is optimal for a selected customer.

Tables 4 and 5 present all priorities for riskgpésate tables for criteria and variants to

38 |IJHAR-S, http://www.ijhar-s.gov.pl/organic-farmirngml.
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increase clarity).The results show that in genéhal,most risky control scenario is variant
1 — Standard Control Plan (SCP)(W(R)V1=0,5625), levivariant 3 (SCP+ testing of
samples from production + additional audit) appedcs be of lowest risk
(R(R)V3=0,1845). Another type of information thatncbe read from this table is the level
of risk of particular factors (criteria and suberig) in the process of risk assessment.
Parallel production of conventional products reedithe highest risk priority from all the
criteria (W(R)2=0,3025). Under this risk, two subenia have been distinguished in the
hierarchical model: having the same production fmeorganic and conventional prod-
ucts (W(R)2.1) and production of the same goodsrganic and conventional ver-
sions(W(R)2.2).Both of them received the highestbgl priorities of all 28 subcriteria
presented in the risk model (W(R)2.1=0,1832, W(R3P,1193). Such numbers indicate
that these factors are of utmost importance in aiskessment procedure, as the risk of
noncompliance is higher in companies with pargilelduction of conventional and or-
ganic goods.

Tables 6 and 7 shows general priorities for beséfis above, individual tables for cri-
teria and variants), while Table 8 compares ri$KsWith benefits (B) and calculates the
B/R ratio for decision variants. In terms of adwzaygs, the differences between the three
control variants were not as sharp as in caseské.riVariant 3 (with the lowest risk priori-
ty) received at the same time the highest weighbémefits (W(B)V3=0,4183), and con-
sequently, the highest B/R ratio (W(B/R)V3=2,26783. Table 6provides information on
benefits represented by particular factors, rditgbof the certification process was indi-
cated as the most favorable criterion, whose wedglebunts for over 50% of the main
goal (W(B)3=0,5182). Under this criterion, incredi$rust to certified products (W(B)3.2)
and minimization of costs of improper decisions B)&.3) appeared to have the greatest
meaning, also in terms of the global weights (W)2709, W(B)3.3=0,2910).

Table 4. General priorities for criteria in tiekmrmodel.

Criteria Codes Local Global |Importance|Modified | Modified | Modified
weights | weights local local global
normalized weights | weights weights
normalized| normalized
Type of organic productsf W(R)1 | 0.1512 0.1512 1 0.151p 0.1512 0.151p
processes
Complexity of products W(R)1.L 0.2560 0.0387 1 0.256 0.2561 0.0387
High quantity of variodW(R)1.1.1 0.2698 0.0104 1 0.2698 0.2697 0.0104
ingredients used
The use of nomrgani(W(R)1.1.2 0.5552 0.0215 1 0.5552 0.5551 0.021%
products - annex IX
The use of yeast and yeW(R)1.1.3 0.1752 0.0068 1 0.1752 0.1752 0.006
products - annex VIl
Number of suppliers of rg W(R)1.2| 0.0914 0.0138 1 0.0914 0.0914 0.013
materials
Annual production / value | W(R)1.3| 0.0478 0.0072 1 0.047¢8 0.0474 0.0072
products
Number of production stage$V(R)1.4| 0.1248 0.0189 1 0.124¢ 0.1244 0.0189
External origin of raw mateW(R)1.5| 0.1702 0.0257 1 0.1702 0.1702 0.0257
rials
Participation of subcontrgcw(R)1.6| 0.2354 0.0356 1 0.2354 0.2354 0.035¢
tors in organic production
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Destination of produg W(R)1.7| 0.0742 0.0112 0.0742 0.0742 0.0112
(recipients)

Parallel production of cop-W(R)2 | 0.3025 0.3025 0.3025 0.302% 0.302b
ventional products

The same production line { W(R)2.1| 0.6056 0.1832 0.605¢ 0.6054 0.1832
organic and conventior|

products

Producton of the sam W(R)2.2| 0.3944 0.1193 0.3944 0.3944 0.1193
goods in organic and can-

ventional versions

Characteristics of enterprise  W(R)B  0.0683 0.06 0.0683 0.0683 0.0683
Size of enterprise (number| W(R)3.1| 0.1318 0.0090 0.131¢4 0.1319 0.009
employees)

Number of departments W(R)3}20.1382 0.0094 0.1382 0.1383 0.0094
Staff characteristi¢ W(R)3.3| 0.5348 0.0365 0.534 0.535( 0.0365%
(knowledge, period of em-

ployment, etc.)

Localization of enterprig W(R)3.4| 0.1948 0.0133 0.194¢ 0.1949 0.0133
(i.e. at own or others premijs-

es)

Implemented and certifif W(R)4 | 0.0555 0.0555 0.0555 0.055% 0.055p
systems of quality manage-
ment and food safety assur-
ance
Information about the prp-W(R)5 | 0.0966 0.0966 0.0966 0.0966 0.0966
ducer
Opinions about the@roduce| W(R)5.1| 0.0518 0.0050 0.051¢ 0.0514 0.005
(reputation)

Informal impressions abq W(R)5.2| 0.0704 0.0068 0.0704 0.0704 0.0068
the previous cooperation
Complaints and questig W(R)5.3| 0.2194 0.0212 0.2194 0.2193 0.0212
received
Suspicion of fraud W(R)5.4 0.3244 0.0313 0.3244 0.3247 0.0313
Failure to meet responsib|liW(R)5.5| 0.2454 0.0237 0.2454 0.2453 0.0237
ties
Participation in the nel W(R)5.6| 0.0892 0.0086 0.0892 0.0891 0.0086
stages of the food chain
Experiences in certificain| W(R)6 | 0.1164 0.1164 0.1164 0.1164 0.1164
of organic production
New producers (no experw(R)6.1| 0.1750 0.0204 0.175 0.175d 0.0204
ence in certification)

The so far changes of cerjffiW(R)6.2| 0.3190 0.0371 0.319 0.319d 0.0371
cation bodies

Information about the prpW(R)6.3| 0.5060 0.0589 0.506 0.506d 0.0589
ducer from Agric. and Fo
Quality Insp.

Results of the previoj W(R)7 | 0.2096 0.2096 0.2096 0.2096 0.2096
controls (audits)

Number of the previous ngriw/(R)7.1| 0.5140 0.1077 0.514 0.5141 0.1078
compliances
Assessment of corrective g W(R)7.2| 0.3832 0.0803 0.3832 0.3833 0.0803
preventive actions
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tion of the quality manage-
ment systems

Assessment of documenta¥(R)7.3

0.1026 0.0215 1

0.102

0.1024

0.021%

Source: own research.

Table 5. General priorities for variants in tisk model.

Criteria Local weights Global weights

VAR.1 | VAR.2 | VAR.3 | VAR.1 | VAR.2 | VAR.3
Type of organic products / pro-
cesses
Complexity of products
High quantity of various ingredi  0.6048 0.1697 0.2255 0.0063 0.001 0.0023
ents used
The use of non-organic products - 0.5908 0.2429 0.1663 0.0127| 0.0052 0.0036
annex IX
The use of yeast and yeast prod- 0.5857 0.2487 0.1655 0.0040, 0.0017 0.0011
ucts - annex VIl
Number of suppliers of raw 0.5851 0.2552 0.1596 0.0081] 0.003% 0.0022
materials
Annual production / value of 0.3333 0.3333 0.3333 0.0024] 0.0024 0.0024
products
Number of production stages 0.3333 0.3333 0.33 0063 0.0063 0.0063
External origin of raw materials 0.5793 0.2554 626 0.0149 0.0066 0.0042
Participation of subcontractors |n 0.5587 0.2702 0.1711 0.0199 0.0096 0.0061
organic production
Destination of products (reci- 0.5209 0.2824 0.1966 0.0058 0.0032 0.0022
pients)
Parallel production of conven-
tional products
The same production line for 0.6067 0.2422 0.1511 0.1111] 0.0444 0.0277
organic and conventional prod-
ucts
Production of the same goods in  0.5982 0.2509 0.1509 0.0714 0.029 0.0180
organic and conventional versigns
Characteristics of enterprise
Size of enterprise (number of 0.5443 0.2595 0.1962 0.0049 0.002 0.0018
employees)
Number of departments 0.5152, 0.275% 0.209 0.0048 .0026 0.0020
Staff characteristics (knowledge, 0.5248 0.2744 0.2008 0.0192 0.010 0.0073
period of employment, etc.)
Localization of enterprise (i.e. at 0.5708 0.2641 0.1651 0.0076) 0.003% 0.0022
own or others premises)
Implemented and certified sys-| 0.3659 0.4091 0.2250 0.0203 0.0227 0.0125
tems of quality management and
food safety assurance
Information about the producer
Opinions about the producer 0.4913 0.2455 0.2632 0.0025| 0.0012 0.0013
(reputation)
Informal impressions about the| 0.4914 0.2427 0.2659 0.0033 0.0017 0.00]18
previous cooperation
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Complaints and questions re- 0.5241 0.2283 0.2475 0.0111] 0.0048 0.0052
ceived
Suspicion of fraud 0.5295 0.2260 0.244¢ 0.0166 TL00| 0.0077
Failure to meet responsibilities 0.5631 0.202) o423 0.0133 0.0048 0.0056
Participation in the next stages [of 0.5699 0.2026 0.2275 0.0049 0.0017 0.0020
the food chain
Experiences in certification of
organic production
New producers (no experience in 0.5551 0.2712 0.1737 0.0113 0.005% 0.0035
certification)
The so far changes of certificati 0.5868 0.2481 0.1651 0.0218 0.0092 0.0061
bodies
Information about the producer| 0.5992 0.2413 0.1595 0.0353 0.0142 0.0094
from Agric. and Food Quality
Insp.
Results of the previous controls
(audits)
Number of the previous non- 0.6025 0.2435 0.1540 0.0649 0.0262 0.0166
compliances
Assessment of corrective and 0.5693 0.2018 0.2289 0.0457 0.0162 0.0184
preventive actions
Assessment of documentation of 0.5631 0.2065 0.2304 0.0121 0.0044 0.0050
the quality management systems
Codes: 0.5625 0.2527 0.1845
W(R)V1 W(R)V2 W(R)V3
Source: own research.
Table 6. General priorities for criteria in thenlefit model.
Criteria Codes Local Global |Importance|Modified | Modified | Modified
weights | weights local local global
normalized weights | weights weights
normalized| normalized
Costs of the certificatiq W(B)1 0.2410 0.241 1 0.241 0.0804 0.080
process
Minimization of the costs ( W(B)1.1 | 0.2602 0.0627 1 0.2602 0.2601 0.062
taking and analing sample
of the products
Minimization of the contrq¢ W(B)1.2 | 0.3344 0.0806 1 0.3344 0.3348 0.080,
costs
Minimization ~ of  generd W(B)1.3 | 0.4056 0.0977 1 0.4056 0.4055 0.097
expenses (i.e. office)
Customer satisfaction W(B)2 0.2410 0.241D 0.24100.0803 0.0803
Reduced "oppressiveness"| W(B)2.1 | 0.2058 0.0496 1 0.2058 0.2059 0.049
the control process
Increased chances for certifica¥(B)2.2 | 0.2714 0.0654 1 0.2714 0.2715 0.065
tion
Reduced costs incurrdsly thg W(B)2.3 | 0.5224 0.1259 1 0.5224 0.5226 0.125
customer
Reliability of the certificatio] W(B)3 | 0.5182 0.5182 1 0.5182 0.1727 0.172
process
Increased value of the "bra W(B)3.1| 0.1862 0.0965 1 0.1862 0.1862 0.096
of certification body
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Criteria Codes Local Global |Importance|Modified | Modified | Modified
weights | weights local local global
normalized weights | weights weights
normalized| normalized
Increased trust to certifieq W(B)3.2 | 0.5228 0.2709 1 0.5228 0.5228 0.27009
products
Minimization of costs q W(B)3.3| 0.2910 0.1508 1 0.2910 0.291 0.1508
improper decisions
Minimization of potentig W(B)3.4| 0.2033 0.0307 1 0.2038 0.2038 0.0307
claims
Minimization of the possibilitf W(B)3.5 | 0.7967 0.1201 1 0.796} 0.7967 0.120
to revoke the certificate F
Source: own research.
Table 7. General priorities for variants in tieaéfit model.
Criteria Local weights Global weights
VAR.1 | VAR.2 | VAR.3 | VAR.1 | VAR.2 | VAR.3
Costs of the certification process
Minimization of the costs of takij 0.5612 0.2187 0.2201 0.0352 0.0137 0.0138
and analyzing samples of the prod-
ucts
Minimization of the control costs 0.6081 0.1927 ey 0.0490 0.0155 0.0161
Minimization of general expens{ 0.6624 0.2369 0.1007 0.0647| 0.0231 0.0098
(i.e. office)
Customer satisfaction
Reduced "oppressiveness" of 0.7448 0.1944 0.0608 0.0369 0.0096 0.0030
control process
Increased chances for certificatipn 0.475p 0.2047 0.3203 0.0311 0.0134 0.0209
Reduced costs incurred by 0.5736 0.2137 0.2127 0.0722 0.0269 0.0268
customer
Reliability of the certificatio
process
Increased value of the "brand"| 0.1039 0.2690 0.6271 0.0100 0.026 0.0605
certification body
Increased trust to certified produgts 0.1844 0.2173 0.5983 0.0500 0.0589 0.1621
Minimization of costs of improp
decisions
Minimization of potential claims 0.1157 0.2529 a63 0.0036 0.0078 0.0194
Minimization of the possibility § 0.0619 0.2232 0.7150 0.0074 0.0268 0.0859
revoke the certificate
Codes: 0.3601 0.2217 0.4183
W(B)V1 W(B)Vv2 W(B)V3

Source: own research.
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Table 8. B/R ratio for general model.

Risk/Benefit |Standard control plan| SCP + testing of samples from pro; SCP+ testing of samples from
(scpP) duction orSCP + additional audit | production + additional audit

B 0.3601 0.2217 0.4183

R 0.5625 0.2527 0.1845

B/R 0.6402 0.8773 2.2672

Source: own research.

Checking consistency is a very important step efARP. The consistency report for
risk and benefit criteria is provided in Table & ikwas explained above, the consistency
ratio (CR) proposed by Sadhallows maximum inconsistency of 0.10 (10%). Howeve
adopting such a strict level of acceptable incdasrsy of pairwise judgments has been
criticized as too rigorodd As consistency test is prepared for each pairagsaparison
matrix and for each participant individually, thensistency report includes only the crite-
ria. The results show satisfactory results of caiesicy test for majority of experts, except
for the judgment of expert five in the risk mod€IR=0.60), which has been excluded
from the analysis. In benefit model, in case of experts CR=0.28. Although it exceeded
the acceptable level of CR=0.10, it was considesatisfactory due to large number of
comparisons.

Table 9. B/R ratio for general model.

Respondents: 1 2 3 4 5
CR in Risk model: 0.11 0.12 0.21 0.11 0.60
CR in Benefit model: 0.00 0.08 0.28 0.13 0.28

Source: own research.

Stage 1 produces the base, “universal” resultsciatbe applied for any organic pro-
ducer being the potential client of the certifioatibody. The priorities (weights) derived
by the group of experts using the above hierarthizadels and templates can be then
“individualized” by indicating relevance of partian factors to the selected organic pro-
ducer. This procedure is reported in stage 2.

1.2. Stage 1. Deriving individual model of risk-beefit assessment

In Stage 2, the relevance of surveillance critéaizd sub-criteria) is assessed for each
client individually, using the 5-point scale frorh™- neutral, to “5” — high importance. In
this study, only risk model was taken for indivitlaaalysis. It is justified by the fact that
unlike risks, benefits are analyzed from the pahtiew of the certification company,
with no relevance to the particular clients. Howews benefits influence the final deci-
sion, their scores have been taken from the gensvdkl. An employee of the certifica-
tion body assessed the relevance of risks of oméoraly chosen client. The client was a
small fruit and vegetable processing company opeyain a local market. The company
started an organic farming production one year fgefbe assessment with two organic

3% Saaty T.L.,The Analytic Hierarchy Process: Planning, PriorBetting, Resource AllocatipMcGraw-Hill,
2nd edition, New York, 1980.

40 Apostolou B., Hassel J.MANn empirical examination of the sensitivity of #ealytic hierarchy process to
departures from recommended consistency ratibgthematical and Computer Modeling”, 4/5, 199®.
163-170.
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products: organic strawberry jam and fermentediowg, which is used to produce soups.

Organic farming production in this company has nraigimportance comparing to con-

ventional production. A majority of data neededssess the relevance of risks was avail-

able in the certification body records. Missingadatas mainly the ‘soft’ risk factors in-

cluded in the risk model, such as staff charadtesisreputation of a producer, informal
impressions about the previous cooperation, suspiof fraud, and assessment of docu-
mentation of the quality management systems. Indition about these factors has been
provided by the experts, however, they stressedithéhe process of implementation of
the AHP risk-benefit models methods of recordinghsdata needs to be further devel-

oped and standardized. Relevance of the risk f@od the new modified priorities for

criteria and variants are shown in Table 10 andMbst risks have been judged as no
relevant (neutral), causing no change in globaghisi. Risks of greatest relevance (“5”)

to the organic producer include the same produdtioa for organic and conventional

products, staff characteristics, new producer withexperience in previous certification,

and (scored as “4") production of the same goodsganic and conventional versions.

Table 10. Individual priorities for criteria ihe risk model.

Criteria Codes Local Global |Importance|Modified | Modified | Modified
weights | weights local local global
normalized weights | weights weights
normalized| normalized

Type of organic product{ W(R)1 | 0.1512 0.1512 1 0.151p 0.1512 0.151p

processes

Complexity of products | W(R)1.[L 0.2560 0.0387 1 0.256 0.1587 0.024

High quantity of variodW(R)1.1.1 0.2698 0.0104 2 0.539¢ 0.4249 0.0102

ingredients used

The use of nomrgani(W(R)1.1.2 0.5552 0.0215 1 0.5552 0.4377 0.010%

products - annex IX

The use of yeast and yeW(R)1.1.3 0.1752 0.0068 1 0.1752 0.1380 0.0033

products - annex VIII

Number of suppliers { W(R)1.2| 0.0914 0.0138 1 0.0914 0.0567 0.008¢

raw materials

Annual production / valy W(R)1.3| 0.0478 0.0072 1 0.047 0.0294 0.004%

of products

Number of productig W(R)1.4| 0.1248 0.0189 2 0.249¢ 0.1547 0.0234

stages

External origin of ray W(R)1.5| 0.1702 0.0257 3 0.510¢ 0.3165 0.047

materials

Participation of subcopW(R)1.6| 0.2354 0.0356 1 0.2354 0.1459 0.0221

tractors in organic prp-

duction

Destination of produc W(R)1.7| 0.0742 0.0112 3 0.222¢ 0.1380 0.020

(recipients)

Parallel  production W(R)2 | 0.3025 0.3025 1 0.302b 0.302% 0.302b

conventional products

The same production lif W(R)2.1| 0.6056 0.1832 5 3.028 0.6575 0.198

for organic and conven-

tional products

Production of the sarf W(R)2.2| 0.3944 0.1193 4 1.577¢ 0.3425 0.103¢

goods in  organic al

conventional versions
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Characteristics of enter-W(R)3 | 0.0683 0.0683 0.0688 0.068: 0.0688
prise

Size of enterprise (numw(R)3.1| 0.1318 0.0090 0.263¢ 0.0806 0.005%
ber of employees)

Number of departments| W(R)3/20.1382 0.0094 0.1382 0.0423 0.0029
Staff characteristi¢ W(R)3.3| 0.5348 0.0365 2.674 0.8174 0.055:

(knowledge, period

employment, etc.)

Localization of enterpris| W(R)3.4| 0.1948 0.0133 0.194 0.0596 0.0041
(i.e. at own or othe

premises)

Implemented and certi-W(R)4 | 0.0555 0.0555 0.055p 0.0555% 0.055p
fied systems of quali

managenent and foo|

safety assurance

Information about thH W(R)5 | 0.0966 0.0966 0.0966 0.096¢ 0.096p
producer

Opinions about the prow(R)5.1| 0.0518 0.0050 0.103¢ 0.0984 0.009%
ducer (reputation)

Informal impressior] W(R)5.2| 0.0704 0.0068 0.0704 0.0669 0.006%
about the previous codp-

eration

Complaints and  qugsw(R)5.3| 0.2194 0.0212 0.2194 0.2084 0.0201
tions received

Suspicion of fraud W(R)5.4 0.3244 0.0313 0.3244 0.3087 0.0298
Failure to meet responsW(R)5.5| 0.2454 0.0237 0.2454 0.2332 0.022%
bilities

Participation in the nel W(R)5.6| 0.0892 0.0086 0.0892 0.0844 0.0082
stages of the food chain|

Experiences in certifica-W(R)6 | 0.1164 0.1164 0.1164 0.1164 0.1164
tion of organic production

New  producers (] W(R)6.1| 0.1750 0.0204 0.875! 0.5147 0.0599
experience in certifica-

tion)

The so far changes | W(R)6.2| 0.3190 0.0371 0.319 0.1874 0.0218
certification bodies

Information about th W(R)6.3| 0.5060 0.0589 0.506 0.2974 0.034¢
producer from Agric. an

Food Quality Insp.

Results of the previol W(R)7 | 0.2096 0.2096 0.2096 0.209¢ 0.2096
controls (audits)

Number of the previoy W(R)7.1| 0.5140 0.1077 1.028 0.6791 0.142

non-compliances

Assessment of correctif W(R)7.2| 0.3832 0.0803 0.3832 0.2531 0.053

and preventive actions

Assessment of documew/(R)7.3| 0.1026 0.0215 0.102¢ 0.0678 0.0142
tation of the qualit

management systems

Source: own research.



The application of the AHP risk-benefit assessment 155
Table 11. Individual priorities for variants metrisk model.
Criteria Local weights Global weights

VAR.1 | VAR.2 | VAR.3 | VAR.1 | VAR.2 | VAR.3
Type of organic products
processes
Complexity of products
High quantity of various ingre- 0.6048 0.1697 0.2255 0.0062] 0.0017Y 0.002
dients used
The use of nomrganic produc{ 0.5908 0.2429 0.1663 0.0062] 0.0026 0.001
- annex IX
The use of yeast and ye 0.5857 0.2487 0.1655 0.0019 0.0008 0.00Q
products - annex VI
Number of suppliers of rg 0.5851 0.2552 0.1596 0.0050 0.0022 0.001
materials
Annual production / value 0.3333 0.3333 0.3333 0.0015 0.001% 0.001
products
Number of production stages 0.3339 0.3333 0.3333 0078 0.0078 0.0078
External origin of raw materials 0.5793 0.2555 0.1652 0.0277| 0.0122 0.007
Participation of subcontract{ 0.5587 0.2702 0.1711 0.0123 0.0060 0.003
in organic production
Destination of products (recipi- 0.5209 0.2824 0.1966 0.0109 0.0059 0.004
ents)
Parallel production of conven-
tional products
The same production line 0.6067 0.2422 0.1511 0.1207| 0.0482 0.030
organic and conventional prod-
ucts
Production of the same goody 0.5982 0.2509 0.1509 0.0620 0.0260 0.015
organic and conventional ver-
sions
Characteristics of enterprise
Size of enterprise (number| 0.5443 0.2595 0.1962 0.0030 0.0014 0.001
employees)
Number of departments 0.5152 0.275% 0.2093 0.00[L5 .0008 0.0006
Staff characteristics (knowled| 0.5248 0.2744 0.2008 0.0293] 0.0153 0.011
period of employment, etc.)
Localization of enterprise (i.e.] 0.5708 0.2641 0.1651 0.0023 0.0011 0.00Q
own or others premises)
Implemented and  certifif 0.3659 0.4091 0.2250 0.0203 0.0227 0.017
sygems of quality managemg
and food safety assurance
Information about the producer
Opinions about the produ¢ 0.4913 0.2455 0.2632 0.0047| 0.0023 0.007
(reputation)
Informal impressions about { 0.4914 0.2427 0.2659 0.0032] 0.0016 0.001
previous cooperation
Complaints and questig 0.5241 0.2283 0.2475 0.0105| 0.0046 0.005
received
Suspicion of fraud 0.5295 0.2260 0.244¢ 0.0158 @00 0.0073
Failure to meet responsibilities 0.5631 0.202f o23| 0.0127 0.0046 0.0053

© ©
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Participation in the next sta¢ 0.5699 0.2026 0.2275 0.0047| 0.0017Y 0.0019
of the food chain
Experiences in certification
organic production

New producers (no experierl 0.5551 0.2712 0.1737 0.0333] 0.0162 0.0104
in certification)
The so far changes of certifica- 0.5868 0.2481 0.1651 0.0128] 0.0054 0.0036
tion bodies
Information aboutthe producg 0.5992 0.2413 0.1595 0.0207| 0.0083 0.00585
from Agric. and Food Quali
Insp.

Results of the previous contr
(audits)

Number of the previous ngn- 0.6025 0.2435 0.1540 0.0857| 0.0347 0.0219
compliances
Assessment of corrective g 0.5693 0.2018 0.2289 0.0302 0.0107 0.0121
preventive actions
Assessment of documentatior] 0.5631 0.2065 0.2304 0.0080 0.0029 0.0033
the quality management systgms

0.5609 0.2559 0.1833
WRVVL | WR)V2 | W(R)V3

Source: own research.

The final B/R ratio (Table 12) is therefore depeamden the results of stage 1 (general
importance of risk and benefit factors and degretheir fulfilment by each variant of
surveillance) and stage 2 (relevance of the riskofa to individual client). It shows that
for this particular company, B/R ratio is the highéor variant 3 (W(B/R)V3 = 0,9640), as
it was in general model, and indicates the optisodltion.

Table 12. B/R ratio for individual model.

Risk/Benefit Standard control | SCP + testing of samples from pro-|SCP+ testing of samples from produg-
plan (SCP) duction or SCP + additional audit tion + additional audit
B 0.3601 0.2217 0.4183
R 0.5609 0.2559 0.1833
B/R 0.6420 0.8664 2.2821

Source: own research.

5. CONCLUSION

In the market of organic food, consumer trust iSraportant issue, since consumers
are not able to verify whether a product is an nigaroduct, not even after consump-
tion*'. Consumers are forced to trust that the operatistem to control is effective. Only
few studies can be found questioning the trustviloeds of third-party certification and
addressing the problems of auditor independencehjedtivenesg. Despite the assump-
tion that certification bodies act in good faithetuse of appropriate risk assessment tools
is crucial to increase the effectiveness of indpastand consequently, raise the consumer

4 Janssen M., Hamm WProduct labelling in the market for organic foodo@sumer preferences and willing-
ness-to-pay for different organic certification iy “Food Quality and Preference” 25 (2012), pp. 9-22

42 Albersmeier F., Schulze H., Jahn G., Spiller e reliability.., op. cit., pp. 927-935.
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trust. Although the regulations oblige the certifion bodies to conduct risk assessrtient
there are no specific procedures provided on $sigd.

The objective of the present study was to dematestranew approach to risk and ben-
efit assessment of organic producers in the progeseeir certification. This approach is
based on one of the decision support methods, ttadyfic Hierarchy Process. The deci-
sion to be taken in this process is which varidrgusveillance (control scenario) is opti-
mal for a particular organic producer applying tlee certification. Two hierarchical mod-
els, risk and benefit, have been developed by éxfiemm one of the major certification
bodies in Poland, experienced in certification ofamic products. These models have
been analyzed in two stages: (1) evaluation oégat subcriteria and variants in risk and
benefit models, resulting in general (base) piesijt(2) indicating the relevance of the
risk factors for a selected producer and derivindiviidual B/R ratio. General results
obtained in stage 1 allow producing a universasebaodel that can be applied for risk
assessment of any organic producer in certificdtioties. In turn, stage 2 demonstrates a
simple way of individualization of the general mbtte the specific producer. The AHP
method was selected as having several advantaggading simple and user-friendly
software for deriving priorities and possibility ton risk-benefit assessment. Models and
templates developed during the study respond &abneed of certification bodies. How-
ever, several conditions must be fulfilled befampiementation of the proposed models
and templates in practice. First, although the-biekefit models have been developed
based on the pertinent documents and discussicdhsthg relevant experts, they should
be adjusted to individual needs of a certificatimdy, for example, some organizations
adopt more severe criteria in certifying their ot while some others are prone to certify
without an in-depth verification.

The certification body described in this paper hgkto organizations that certify
their clients very carefully, following a long amdreful risk assessment. For the same
reason, the models should be analyze dinternallyhbyemployees of the certification
body, and the analysis should be repeated oncenihile to record and analyze changes
that happen over time. In addition, due to comperif the proposed models, in most
organizations, the application of risk-benefit @sseent requires refinement of the quality
management system.

Adnotacja: Badania zaprezentowane w artykule zostaly sfinaase zerodkéw Narodo-
wego Centrum Nauki przyznanych na podstawie deayZ)EC-2011/01/D/HS4/04006.

LITERATURA

[1] Albersmeier F., Schulze H., Jahn G., Spiller e reliability of third party certification in
the food chain: from checklists to risk-orienteddgimg, “Food Control” 20(10), (2009), pp.
927-935.

[2] Alphonce Ch.,Application of the Analytic Hierarchy Process inrisglture in Developing
Countries “Agricultural Systems” 53 (1997), pp. 97-112.

[3] Apostolou B., Hassel J.MAn empirical examination of the sensitivity of tlytic hierar-

43 EC, Commission Regulation (EC) No 889/2008 of Ht&mber 2008 laying down detailed rules for the im-
plementation of Council Regulation (EC) No 834/2@0v organic production and labelling of organicgro
ucts with regard to organic production, labellimglacontrol (http://eur-lex.europa.eu); EC, Comnassim-
plementing Regulation (EU) No 392/2013 of 29 ARU13 amending Regulation (EC) No 889/2008 as re-
gards the control system for organic productiotp(heur-lex.europa.eu).



158

A. Prusak, P. Kafel, P. Stefanéw, J. Strojny@drcia-Melon

(4]
(5]

(6]

(7]
(8]

(9]
(10]

(11]
(12]

(13]
(14]

(15]
(16]

(17]

(18]

(19]

(20]

(21]

(22]
(23]

(24]

chy process to departures from recommended consistatios “Mathematical and Comput-
er Modeling”, 4/5 (1993), pp. 163-170.

Beuchelt T.D., Zeller M.Profits and poverty: Certification's troubleed lifiér Nicaragua's
organic and fairtrade coffee producer&cological Economics” 70 (2011), pp. 1316-1324.
Chavez M.D., Berentsen PP.B.M., Oude Lansink A.G.JAdsessment of criteria and farm-
ing activities for tobacco diversification usingettAnalytical Hierarchical Process (AHP)
technique “Agricultural Systems” 111 (2012), pp. 53-62.

Demiryurek K.,Analysis of information systems and communicatitwarks for organic and
conventional hazelnut producers in the Samsun poeviof Turkey“Agricultural Systems”
103 (2010), pp. 444-452.

EC, Council Regulation (EC) No 834/2007 of 28 June 20®6rganic production and label-
ling of organic products and repealing RegulatioBQE No 2092/91.

EC, Commission Regulation (EC) No 889/2008 of 5 Sepeer@b08 laying down detailed
rules for the implementation of Council Regulatioif€j{ENo 834/2007 on organic production
and labelling of organic products with regard tgasic production, labelling and control
(http://eur-lex.europa.eu).

EC, 2009, Guidelines on official controls in the amg: sector, 10 December, Draft 1,. Direc-
torate-general for agriculture and rural developinfbtip://eur-lex.europa.eu).

EC, Commission Implementing Regulation (EU) No 3928201 29 April 2013 amending
Regulation (EC) No 889/2008 as regards the contsiksy for organic production (http://eur-
lex.europa.eu).

Ec.europa.eu, http://ec.europa.eu/agriculture/ocgaansumer-confidence/inspection-
certification_en

Forman E., Peniwati KAggregating individual judgments and priorities witie Analytic
Hierarchy Process‘European Journal of Operational Research” 108§}, %p. 165-169.
IJHAR-S, http://www.ijhar-s.gov.pl/organic-farmirgml

ISO, ISO/IEC 17000:2004, Conformity assessment. Wolzay and general principles
(https://law.resource.org).

ISO, ISO/IEC Guide 67:2004 Conformity assessmenhdBmentals of product certification
(https://law.resource.org).

Jahn G., Schramm M., Spiller AThe Reliability of Certification: Quality Labels @asCon-
sumer Policy Togl"Journal of Consumer Policy” 28 (2005), pp. 53—-73.

Janssen M., Hamm UBroduct labelling in the market for organic food: @umer prefer-
ences and willingness-to-pay for different orgaredti€ication logos “Food Quality and Pref-
erence” 25 (2012), pp. 9-22.

Karami E.,Appropriateness of farmers’ adoptiaof irrigation methods: The application of
the AHP model“Agricultural Systems” 87 (2006), pp. 101-119.

Kleemann L., Abdulai A.Organic certification, agro-ecological practices @rreturn on
investment: Evidence from pineapple producers iar@h“Ecological Economics” 93 (2013),
pp. 330-341.

Konefal J., Hatanaka MEnacting third-party certification: A case studysaiience and poli-
tics in organic shrimp certificatigr'Journal of Rural Studies” 27 (2011), pp. 125-133.
Lobley M., Butler A., Reed M.The contribution of organic farming to rural devptoent: An
exploration of the socio-economic linkages of oigaand non-organic farms in England
“Land Use Policy” 26(3), (2009), pp. 723-735.

Prusak A., Stefanéw PBadania nad wiciwasciami metody AHROperational features of
the AHP method, in Polish), “Folia Oeconomica Craensia” LIl (2011), pp. 87-104.

Prusak A., Stefandéw P., AHP — analityczny procesdnchiczny. Budowa i analiza modeli
decyzyjnych krok po kroku, wyd. 1, C.H. Beck, Warsas2014.

Saaty R.Decision making in complex environments. The AitalNeétwork Process (ANP) for
Dependence and Feedback including a Tutorial fer $uperDecisions Software and Portions
of the Encyclicon of Application2002.



The application of the AHP risk-benefit assessment 159

(25]
(26]
(27]

(28]

(29]
(30]
(31]
(32]

(33]

Saaty T.L.,The Analytic Hierarchy Process: Planning, PriorBetting, Resource Allocatipn
McGraw-Hill, 2nd edition, New York, 1980.

Saaty T.L.,Decision Making with Dependence and Feedback. TladyAn Network Process
second ed. RWS Publications, Pittsburgh, 2001.

Saaty T.L.,Fundamentals of Decision Making and Priority Thewaigh the Analytic Hierar-
chy ProcessVol. VI of The AHP Series, Pittsburgh, 2006.

Saaty T.L.,Relative Measurement and Its Generalization in Bieci Making. Why Pairwise
Comparisons are Central in Mathematics for the Meament of Intangible Factors, The An-
alytic Hierarchy/Network ProcessRev. R. Acad. Cien. Serie A. Mat.”, 102(2), (2008}.
253-318.

Saaty T.L.,Decision Making for Leaders. The Analytic HierardPgocess for Decisions in a
Complex WorldRWS Publications, Pittsburgh, 2008.

Saaty T.L., Forman E.HThe Hierarchon. A Dictionary of Hierarchies (AnatyHierarchy
Process) RWS Publications, Pittsburgh, 1992.

Uematsu H., Mishra A.K.Qrganic farmers or conventional farmers: Where's thoney?
“Ecological Economics” 78 (2012), pp. 55-62.

Zorn A, Lippert Ch., Dabbert SSupervising a system of approved private controlidsfor
certification: The case of organic farming in Gemmga‘Food Control” 25 (2012), pp. 525-532.
Zorn A., Lippert, Ch. Dabbert, SAn analysis of the risks of non-compliance withEleope-
an organic standard: A categorical analysis of fadlaita from a German control bod{Food
Control” 30 (2013), pp. 692-699.

ZASTOSOWANIE ANALIZY RISK-BENEFIT AHP W CERTYFIKACJ |
RONICTWA EKOLOGICZNEGO

Celem bada jest opracowanie modeli oceny ryzyka i kdciyw oparciu o metaganali-

tycznego procesu hierarchicznego (AHP) i zastosianiah w procesie certyfikacji produktow
ekologicznych. Norma ISO 65 /EN 45011 oraz Rozgmtrenie (EC) nr 834/2007 zobaauje
jednostki certyfikujce do przeprowadzenia oceny ryzyka w procesie fitetyi. Jednak nie
opracowano jak datl w tym zakresie jednolitej metodologii. Metoda AHBzwala na dekom-
pozycg ztozonego problemu decyzyjnego i przedstawienie go stegostruktury hierarchicznej,
zlozonej z celu, kryteriow oraz wariantow decyzyjny#h.omawianym przypadku zostaty zbu-
dowane dwa ogbne modele: korZgi i ryzyka, w oparciu o dagbnezrddta literaturowe oraz na
bazie konsultacji z kluczowymi ekspertami prgcyimi w jednej z dziewgciu zewrtrznych jed-
nostek certyfikujcych w Polsce, specjalizgych s¢ w certyfikacji produktéw ekologicznych.
Obydwa modele majte same warianty decyzyjne uwedjtiane w procesie certyfikacji. Wyniki
pokazaly,ze najweksze ryzyko dla produkcji ekologicznej to Produkigavnolegta wyrobow
konwencjonalnych. W modelu korzy, najwaniejsze okazaly sizaufanie do wyrobow certyfi-
kowanych oraz minimalizacja kosztow nieydiavych decyzji. Modele AHP okazalyesbardzo
przydatne w ocenie korgsi-ryzyka producentow wyrobéw ekologicznych. Pokezaostato
nowe podeicie do oceny ryzyka. Naig jednak pamitac, ze wdrazenie tego modelu w praktyce
wymaga spetnienia pewnych warunkéw, jak np. indyaide potrzeby danej jednostki certyfi-
kujacej i dgzenie do doskonalenia systemu zdeania jakécia.

Stowa kluczowe AHP, certyfikacji, analizy ryzyka i kor#gi, oceny ryzyka, rolnictwo ekolo-
giczne, certyfikacji oséb trzecich.
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