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SWOT ANALYSIS OF THE POLISH ORGANIC FOOD SECTOR IN THE CONTEXT OF ITS
IMPACT ON THE ENVIRONMENT AND HUMAN HEALTH

Summary

The organic food sector is one of the most dynaiyidaveloping food sector branches nowadays. kased interest in or-
ganic food production and consumption is a respdnsthe growing negative effects of agricultureeimdification, which
has contributed to environmental degradation andueed food safety. The aim of the study was tdifgeand analyse the
strengths and weaknesses, as well as the oppadesi@ind threats of the organic food sector in thetext of its impact on
the environment and human health. The researchriaht®nsisted of data collected by analysing Gteerre of the subject.
The results are presented using a SWOT matrixa#t feund that organic agriculture has more stresgtan weaknesses,
and that taking advantage of the identified oppoitias and minimizing existing threats would affegstfurther develop-

ment, with benefits to the environment and humans.
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ANALIZA SWOT POLSKIEGO SEKTORA ZYWNOSCI EKOLOGICZNEJ
W KONTEK SCIE WPLYWU NA SRODOWISKO NATURALNE | ZDROWIE CZLOWIEKA

Streszczenie

Sektorzywnaici ekologicznej jest jednym z najdynamiczniej rigwtych s¢ sektorow bragy spaywczej. Wzrost zaintere-
sowania produkej ekologiczg jest m.in. odpowiedzina narastagce negatywne skutki intensyfikacji rolnictwa, ktpray-
czynita s¢ do degradacjisrodowiska i zmniejszenia bezpietztva zywnaici. Celem niniejszej pracy byta identyfikacja
i analiza mocnych i stabych stron oraz szans i asgr sektorazywnasci ekologicznej, w kontégie wpltywu nasrodowisko
naturalne oraz zdrowie cziowieka. Material badawst@anowity dane zebrane na podstawie analizy litesaprzedmiotu.
Wyniki zostaty przedstawione w formie macierzy iageg8WOT. W wyniku przeprowadzonej analizy stwigradze w rol-

nictwie ekologicznym mocne strony przéaya nad stabymi,

a wykorzystanie zidentyfikowanycmszanminimalizowanie

istniejgcych zagreer wptyretoby na jego dalszy rozwdj, z kafey dla srodowiska naturalnego i zdrowia ludzi.
Stowa kluczoweanaliza SWOT, produkcja ekologiczeagwnai¢ ekologicznasrodowisko naturalne, zdrowie cztowieka

1. Introduction

The organic food sector is one of the most dynaltyic
developing food sectors worldwide [1]. Increasderi@st in
organic food production and consumption is a respdo
the growing negative effects of the agricultureensifica-
tion. Large scale agricultural production, basedatbuge
extent on non-renewable resources, and dependetiteon
massive use of chemical fertilizers, pesticides athe@r in-
vasive agricultural practices, strongly contributedenvi-
ronmental degradation, including such aspectsgsaater
eutrophication, biodiversity loss, soil degradati@ffects
on the atmosphere, as well as to the food safethation
caused by pesticide residues, nitrates, antibiotiezavy
metals and other significant food contaminationsgabic
agriculture, as an alternative, is based on naferélizers
and crop protection practices, building long-lagtswil fer-
tility, protecting biodiversity, animal welfare amggnerally
aiming at sustaining and supporting the qualitynafural
environment [2]. More and more consumers searctofor
ganic food trusting in its positive impact on thevieon-
ment and human health [3]. The aim of the study thase-
fore to identify and to analyse the strengths arehkw
nesses, as well as the opportunities and threatbeobr-
ganic food sector in the context of its impact ba envi-
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ronment and human health, thus to verify if thevabmen-
tioned consumers believes are truly justified.

2. Material and methods

The study investigates different aspects of thpaicts
of the organic food production and consumption ba
natural environment and human health. The resaasatb-
rial consisted of data and information collectedamalys-
ing available published scientific literature oftlsubject.
The results are presented using a SWOT matrix.rexke
and internal factors determining the environmeraat
health-related impacts of organic food productiod aon-
sumption were considered: internal strengths andkwe
nesses of the sector were identified together thighexter-
nal opportunities that could be used to supportsthetor,
and threats hindering the implementation of thescibjes
of organic farming.

—

3. Results and discussion

As a result of the undertaken literature analytig
strengths, weaknesses, opportunities and threatiseobr-
ganic food sector in the context of its impact be batural
environment and human health were identified. Tésilts
have been presented using a SWOT matrix (Table 1).
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Table 1. Strengths, weaknesses, opportunitiestardts of the organic food sector in the contextsoimpact on the natu-

ral environment and human health

Tab. 1. Sity, stabdi, mcliwosci i niebezpieczistwa organicznego sektora sgwczego w kontégie jego wptywu ndro-

dowisko przyrodnicze i zdrowie ludzkie

STRENGTHS WEAKNESSES
1. Responsible use of non-renewable resources 1. Air pollution in the effect of animal manure applions
. Sustaining and enhancing soil biological activitgdertility | 2. Increased risk of biological contamination of origaioods
. Limitation of ground and surface water pollution 3. Increased risk of parasitic diseases in organimahfarming
. Protection of biodiversity 4. Allowing food additives with the adverse healtheett
Protection of the agricultural landscape 5. Allowing crop protection treatments with a strongitity for

. Supporting animal welfare

. High nutritional quality of organic foods

. Low and less frequent chemical contamination ofaig
foods

9. Limited number of food additives in the organic gessing
10. Positive health impacts of the organic foods

11. Preventing antibiotic resistance of microbes

2
3
4
5.
6
7
8

humans and other organisms

6. Difficulties in the effectiveness of the controldacertifica-
tion system in organic farming

7. High prices and limited availability of organic pitects

8. Limited consumers trust in the sector

OPPORTUNITIES

THREATS

1. Farmers’ education

2. Research into the possibilities of replacing sontestances
used in organic crop protection and food processiitiy safer
ones

3. Consumers’ education about the advantages relatbe to
organic food production and consumption

4. Trend to ‘healthy eating’, increased consumer @gein
natural and regional food with special health-edatalues

5. Diversification of the products assortment anddeeelop-
ment of new and existing distribution channels

6. Increasing consumers’ wealth

7. Permanent subsidising of the organic sector

1. Lack of complete isolation from the external coritzations
2. Reduction of subsidies for organic farmers

3. Frequent changes of legal regulations and the Ipitissbdf
their misinterpretation

4. Competition with the imported foods

Source: own elaborationZrodto: opracowanie wlasne

Each of the above identified strengths has beplaied below.

S1: Responsible use of non-renewable resources
Organic farming promotes the

plants. The total number and diversity of microoiges is

reduction of non-impacted by many factors (e.g. organic matter cunteH)

renewable resources use. The responsible use ofyene that strongly depend on the soil cultivation syst@ime de-

water and other natural resources is one of its1rmpenci-

cline in fertility and deterioration of the soil #sside effect

ples. The water management in organic farming isemo of i.e. the use of synthetic plant protection prtdu The

sustainable due to the agronomic treatments udea con-
stant presence of soil plant cover, green manundsogti-
mal crop rotation can also be listed among agrongrac-
tices limiting the use of non-renewable resourcesh as
water and fertilizers, in organic agricultural puation.
Similarly, the non-use of synthetic fertilizers apidnt pro-
tection products reduces the pollution of ground suface
waters. In addition, protection of the soil struetuand
building the amount of humus in the soil, increaessoil
fertility and water holding capacity [2].

According to the IFOAM principles for organic farm
ing, this type of agriculture should also suppordal food
production systems, which would not only allow tree
gions to keep their food sovereignty, but wouldodimit
the use of fossil fuels associated with long-distafood
transportation. However, European regulations ayaioic
farming [2] are not fully in line with the aboveipceiple,

decrease in the number of bacteria and the distaebaf
soil microbial balance was observed in the studiés
Jastrebska [4] after the application of fungicides anskio-
ticides. Nitrogen-fixing bacteria have been provwenbe

particularly sensitive to pesticides. Wyszkowskal &tu-

charski [5] have observed reduced number of bactand
fungi as well as a reduction in enzyme activityaagsult of
herbicide use.

The use of intercrops, post-harvest residues,tiiage
cultivation and organic fertilizers increase thgaic mat-
ter content, which results in greater biologicatiaty and
fertility of the sail cultivated in the organic agmltural sys-
tems. This has been confirmed by 13-year study tsyafd
Janczyk [6] on the environmental impact of variousiagl-
tural management systems. The beneficial impacoref
ganic farming on the biological activity of soil shideen
noted. The results showed that the indicators cleniaing

and many organic products on the EU market comm fro the enzymatic and biological activity of soil (ithe num-

the imports [1].
S2: Sustaining and enhancing soil biological actiyiand
fertility

The biological activity of soil, determining iterfility,
is built to a large extent by the microorganismsl @m-

ber of bacteria and fungi, biomass of microorgasisen-
zyme activity) reached higher values in the orgaystem.
Moreover, Natywa et al. [7] showed the negativeafiof
higher doses of ammonium nitrate (mineral nitrofgntil-
izer) on the dehydrogenase activity and the nurbdac-

zymes they produce. The higher the number of s@il mteria and actinomyces in the soil. Gajda et al.cf@jfirmed

crobes, the more intensive the decomposition ofig
matter, thanks to which nutrients are made avalabl
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the beneficial effect of reduced tillage on theldxical ac-
tivity of soils. They found a bigger carbon pooltire soils

,Journal of Research and Applications in Agricultur al Engineering” 2018, Vol. 63(3)



cultivated according to the reduced tillage tecbgglthan
in the soils cultivated in plow technology.
S3: Limitation of ground and surface water pollutio

The organic management system contributes tartfie |
tation of the adverse impact of agriculture on watality.
It reduces the outflow of nutrients through the o$eor-
ganic fertilizers, intercrops, undersown cropsstincreas-
ing soil fertility and water holding capacity. Maneer, the
adequate crop rotation and other organic agricalltprac-
tices as well as actions taken to protect the aljuicl
landscape (e.g. field margins, water reservoirg grevent
water erosion.

Unlike intensive farming, organic system does cret
ate a problem of the excessive amounts of sluurg,td the
limited animal stocking density. Otherwise, it adlmites to
the water pollution with synthetic plant protectiproducts.

(13%). Moreover, the incidence of milk fever in thganic
animal farms is usually lower, probably due to tbeer
milk production intensity compared to the intensarémal
husbandry [15]. The animal density in organic faisalso
limited, providing appropriate conditions to theiraals,
ensuring comfort and meeting the needs of a gipeciss.
Animal breeds in organic farming should be gengraé-
lected with a consideration of the local environtaégon-
ditions, which helps limiting health problems. Arahieeds
should come from the organic farms, which also iohple
quality of food products of animal origin.
S7: High nutritional quality of organic foods

Compared to conventional foods, organic crops and
plant-based products are often characterized bygheh
content of total carbohydrates and reducing sugans
lower concentration of protein, and at the same t&mow a

Czyzyk et al [9] presented the results of a 6-year study orsuperior biological value represented by highertai0%

the effect of light soil fertilization with compostersus
mineral fertilizers on the amount of nitrogen argpho-
rus leaching. There were definitely lower concelidre of
nitrogen in the leachate from the soil fertilizedhacom-
post compared to the equivalent doses of synthéticgen
fertilizers. At the same time the leaching of pHuspis was
independent of the type of fertilizer. The resednel also
shown an increase in the nitrogen leaching andhenfor-
mation of its excess in the soil along with inciegsdoses
of fertilizers.
S4: Protection of biodiversity

Organic farmers, by taking care of the agricultlaad-
scape elements such as ponds, field margins etd.bg
protecting natural enemies of pests (e.g. by ntgusyn-
thetic pesticides), create ecosystem for many epeof
animals and increase the diversity of flora andhéaun ad-
dition, as a result of agronomic practices inclgdig. op-
timal crop rotation, they increase soil biodiversiResearch
conducted by Tuck et aJ10] showed that the overall spe-
cies richness in organic farms is higher by 34%ntha
conventional farms. It has been observed that acgamm-
ing has the most beneficial effect on the diversitplants,
arthropods, birds and microorganisms. Organic faames
also distinguished by a larger forest area, derssity rich-
ness of butterfly species [11] and spiders [12)wall as an
increased occurrence of birds [13].
S5: Protection of the agricultural landscape

Organic farming protects the characteristic admical
landscape features. It promotes the protectiorietd far-
gins, ponds, pastures and meadows, sustainingvieiity
and protecting against surface water pollutionapiear-
ance of wetlands and degradation of soils. It shajgh ag-
ricultural ecosystems, facilitating the developmehtagri-
tourism, and supporting the comfort and qualitpebples’
life.
S6: Supporting animal welfare

In organic animal husbandry, great attention isl pa
animal welfare. Their health is maintained by sufipg
the body's natural resilience, by giving them asdespas-
tures and outdoor areas and providing with the ital
natural feeds. Radkowska [14] has described thefloss
effect of dairy cows outdoors grazing on their beaCattle
kept indoors, without access to pastures, showguifisi
cantly higher incidence of mastitis (35% compam@@1%
in case of outdoor grazing). Significantly moreginent oc-
currence of lameness was also observed in the nkept
in the barn (30%) compared to those with accepastures
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concentration of antioxidants such as e.g. flavdsadin-
cluding anthocyanins), phenolic acids, stilbened ather
groups of phenolic compounds [16]. Organic fruitdan
vegetable are also often characterised by highecerdra-
tions of carotenoids (including xanthophylls antkin) and
some vitamins (e.g. vitamin C). Organic meat isallyu
richer in polyunsaturated fatty acids, including,nwhile
organic milk is often characterized by a more faable
ratio of n-3 to n-6 fatty acids, and higher CLA centra-
tions. The compositional characteristics of orgamizducts
of animal origin were found to be related mainlyotttdoor
grazing [17, 18].
S8: Low and less frequent chemical contamination af
ganic foods

Organic plant-based foods are usually less frettyuen
contaminated with pesticide residues and contaimeto
concentrations of heavy metals, nitrates and edtrivhen
compared to the conventionally cultivated cropsrédwer,

animal products from organic husbandry systems are

known to be free from antibiotics.

Nitrates in the digestive tract can be reduceditiites,
the excess of which may be associated with methglemo
binaemia, as well as with the formation of carcieig ni-
trosamines. Accumulation of nitrates in vegetablses
caused by the excessive supply of easily accessitfoégen
to the soil, which often happens in conventionairiag.
Jarych-Szyszka [19] showed the effect of intengeveliza-
tion with synthetic nitrogen on a significant inase in the
nitrates content in potato tubers. Wichrowska arajdjda
[20] additionally found a relation between the a$derbi-
cides and the increase in the nitrates contentotatpes.
However, they also confirmed that the initially higitrates
concentrations significantly decreased during breatment
and storage of the raw material. Even though otgarops
usually contain less nitrates when compared tactheen-
tional ones, the risk of increased accumulationthafse
compounds in potatoes from organic farming was also
demonstrated in some studies, as a result of ioappte
crop rotation. This applies mainly to early vaesti which
do not have time to convert a large dose of nitnogeo
yield [21].

As mentioned above, pesticide residues are detézse
frequently and in smaller quantities in organic pamed to
the conventional crops. The frequency of their o@nce
in organic crops is on average four times loweneport
published by EFSA [22] shows that food from thedp@an
Union is either free from pesticide residues (53.8%the
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tested samples), or contains quantities that doeroeed
the permitted limits (43.9%). However, due to thekl of
scientific evidence on the health impacts of pai¢cock-
tails” ingested with an everyday diet, even in tidi quan-
tities, the problem of pesticide residues shoult b un-
derestimated. According to the cited EFSA rep@t3% of
the organic food samples did not contain detectpbkti-
cide residues. This was also confirmed in the raegysis
published by Barsski et al. [16], who additionally indi-
cated significantly lower concentration of toxicdoaium
(48% less on average) in organic compared to theere
tional crops. Cadmium, even in small quantitiesknewn
to have a negative effect on the reproductive systwer,
kidneys, and was proven to be a strong carcinogen.

Due to the widespread use of antibiotics, thesichaes
may be found in food products of animal origin. Esenall
amounts of these substances can cause allergitioresac
and, most importantly, lead to drug resistance wiabes.
Due to the limited use of antibiotics in organicnfigng, or-
ganic products of animal origin are free from aiotiic
residues.
S9: Limited number of food additives in the organpzoc-
essing

The number of food additives allowed for use igawic
processing is limited compared to the conventignatess-
ing. Only natural additives are allowed. Synthelyes, pre-
servatives, stabilizers, aromas and sweetenersotay
used [2]. The lack of synthetic additives and ttedural
taste of organic food are acknowledged by the dcgfaod
consumers as important organic food purchase driver
S10: Positive health impacts of the organic foods

Many of the bioactive compounds found often inhieig
concentrations in organic foods have previouslyndesked
to a reduced risk of chronic diseases, includimjaae can-
cers [23]. Negative (i.e. carcinogenic) effectscafimium
and pesticide residues found more frequently invean
tional products are also well documented [24, &, ©n
the basis of the above statements one could expeefi-
cial health effects (i.e. potent anticancer praps)ytof or-
ganic compared to the conventional foods. Receply-
lished results of the first big scale human colsbudy to
examine the association between the consumptioar-of
ganic food and the risk of cancer have shown loweir
dence of non-Hodgkin lymphoma in the populationoof
ganic vs. conventional food consumers [27]. Morepue
studies on the impact of a diet based on orgamidymts on
human health, the less frequent occurrence ofgidierin
children and better well-being of organic food aamners
has been confirmed [28]. There was also a lowdsr ofs

Staphylococcus aureusind Listeria monocytogenego
doxycycline was found in case of bacteria isolaten
conventional compared to the organic poultry. Gty et
al. [31] made similar observations, showing sigaifitly
lower resistance oE. coli strains isolated from organic
compared to the conventional pork.

The influence of animal husbandry system on desg r
sistance was also demonstrated by Luangtongkuml. et a
[32]. In organic poultry only 2% ofampylobacterstrains
were resistant to fluoroquinolones, compared to 6%
case of conventional turkeys. Also, multi-drug sésit iso-
lates were detected mainly in turkey meat from eoAv
tional farming.

A meta-analysis published in The Lancet Planetary
Health showed that limiting the use of antibioticsanimal
farms reduced the prevalence of drug-resistantebacby
about 15% and by 24-32% in case of multi-drug tesis
microbes [33]. The World Health Organization recom-
mends a restrictive use of antibiotics in animaldurction
in order to protect their effectiveness in humans.

Weaknesses of the organic sector in the contexisof
impact on the natural environment and human heai¢h
presented below, together with the possibilitiesreéduce
them.

W21: Air pollution in the effect of animal manure gpica-
tions and other agricultural practices

Both conventional and organic farms contribute to
greenhouse gases (GHG) emission. Their main soarees
ruminants’ digestion, land use conversion to predaaqi-
mal feed, growing feed crops, animal excrementsagrd
cultural soils. However, it was found that convensto or-
ganic farming resulted in the 26% reduction in GEIGis-
sion, mainly due to non-use of mineral nitrogertilieers
and the reduction in the number of agro-technigsra-
tions (lower fuel consumption) [34]. Promoting sodver-
age in organic farming is also an important fadtorthe
GHG balance. GHG emissions from animal agricultae
be minimized by more frequent excrements remova,
use of bedding additives (drying and limiting femtetion
processes), installing specialized ventilation eys, ad-
justing the amount of dietary protein to the neeflani-
mals, slurry storage in sealed chambers, use afrbels,
installation of fertilizer cooling systems [34, 35]

W?2: Increased risk of biological contamination ofrganic
foods

Due to the limited use of antibiotics and synihgtiant
protection products, as well as the increased tsatoral
fertilizers and animal grazing system in organid@gture,
the risk of biological contamination of organic ésocould

—

preeclampsia in women who regularly consumed ooganibe increased. However, currently there is no swideace.

vegetables [29]. It is worth mentioning that padés do
not only pose a risk to consumers exposed to théaoa-
nated foods. During spraying, plant protection picid
pose a significant danger to the farmers, theirilfasnand
the overall population of the agricultural areas.
S11: Preventing antibiotic resistance of microbes
Practices applied in organic animal husbandryngusi
antibiotics only when necessary) prevent the spodattug
resistance among pathogenic bacteria. Miranda. 8@]
showed thaEscherichia coliisolated from organic poultry
meat was characterized by a lower level of resistda the
majority of the antimicrobials. In addition, muttrug resis-
tant strains were more frequently found in conwarl
meat. In the same study, significantly higher tesise of
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The use of natural fertilizers indeed could affénet occur-
rence of potentially pathogenic microorganismshia soil
(i.e. Salmonella and coliforms), as confirmed bgliZiska
et al. [36]. However, in the same study, it wasnfbuhat
the fermentation of slurry causes a significantuogin in
the number of pathogens or their complete elimomati
which indicates safety of the properly processedraafer-
tilizers. The study of Mruczyk and Jeszka [37] skdw
higher content of ochratoxin A, but lower concetitna of
zearalenone in organic compared to the conventiceralal
products. Higher concentration of Fusarium toxinsor-
ganic compared to conventional pastas was repdrted
Serrano et al. [38]. At the same time Solarskal. [39]
during their two-year observations did not find k@tbxin
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A and aflatoxin in organic cereals, while the caogeof de-
oxynivalenol and zearalenone in organic cereal $enp
were very low.

Also, the study of Twanek et al. [40] did not give
clear evidence for greater susceptibility of orgamiw ma-
terials (grains) to mycotoxin contamination. Sone r
searchers point to the increased prevalence obgatis in
organic foods, e.g. Oliveira et. §11] indicate a higher fre-

the aquatic organisms, bees, birds and mammalsfand
workers performing spraying [47].
W6: Difficulties in the effectiveness of the contrand
certification system in organic farming

In comparison with conventional food productiom; o
ganic farming is subject to the specific controlanleast
annual manner, as well as additional random caithddne
of those can review, however, a day by day compéaof

guency oft. coli detection in organic lettuce [, while Cui et the farmers with the organic production regulatidos ex-

al. [42] reported more frequent contamination of poult
with Campylobacter and Salmonella. However, in\deng
by Smith-Spangler et al. [43] based on the analgkig23
studies, it was found that the risk Bf coli contamination
did not differ between organic and conventionaldoicis.
Frequent microbial contamination of pork and pgutias
been observed, but it has not been associatedthétlani-
mal husbandry system (organic vs conventional).

Wa3: Increased risk of parasitic diseases in orgamigimal
farming

According to the scientific literature, the ocamce of
parasites is more frequent in animals from orgamm-
pared to the conventional husbandry, due to acokasi-
mals to paddocks and pastures. E.g. the more fnéque
currence of liver fluke andoxoplasma gondiin animals
from the organic farms was reported. However, isecaf
proper cleaning and heat treatment of meat, ococer®f
parasites isn’t always associated with an actuglach on
human health.

Jaiczak et al. [44] detected antibodies againsgondii
in 10% of goats from organic husbandry, while Miska
and Platt-Samoraj [45] found. gondiiin 63% of organic
animals. They also emphasized a risk of occurrefdive
forms of T. gondii in goat's milk, indicating a risk of
toxoplasmosis in humans as a result of the consampf
unpasteurized goat's milk.

W4: Allowing food additives with the adverse healéf-
fects

ample the use of certified cleaning substancesional ac-
cess to the pastures. The solution for this wo@dab in-
creased farmers’ education, pointing out an impmeaof
organic rules for natural environment and humaiithea
W?7-8: High prices and limited availability of orgada
products & Limited consumers trust in the sector
According to the IMAS International report [48Jigh
prices and lack of trust are two the most importaantiers
against organic food purchase by the Polish consume
While about 64% of consumers, especially from rarahs,
consider organic food as too expensive and nothwire
price, another 25% of the consumers have no camdilén
its environmental friendliness, and 15% do notttinsor-
ganic certification process. This situation migkt d result
of unfair or dishonest practices of some organimés and
processors, such as the use of prohibited chemigatsu-
thorised use of organic labelling, or misleadingela on
conventional products with words ‘natural’ or ‘bigiical’
causing confusion in uneducated customers. Theedsed
confidence in organic sector is also caused bygtroedia
attention in cases of organic food contaminatiodh i@talls.
All the above slow down organic sector development
and thus beneficial effect of the organic farming the
natural environment and human health. The risergéric
food sale would also increase the conversion rafarms
to organic management and farmers’ income, whiakidco
lead to investments in farm innovations (solar pearer
heat or electricity generation, wind turbines, &etinimal

Among the additives allowed in organic processinghousing, closed slurry tanks, etc.). On the otterdh this

there are some preservatives with a potentiallyatieg im-
pact on human health, such as e.g. sulfur dioxidegssium
pyrosulfite, potassium nitrate and sodium nitritdaich can

also be used in conventional production. As consame

choose organic food mainly because of its qualitg a
health-related properties (measured, among thersthy
its composition, including lack of additives withetadverse
health effects), any controversial ingredients énnts of
their safety should be avoided in organic procegsin
WS5: Allowing crop protection treatments with a stig
toxicity for humans and other organisms

Among substances raising concerns, and allowedser
in organic farming, there are i.e. preparationstaioimg
copper compounds. They are used as plant protegtamt
ucts with fungicidal activity. Copper can be accuated in
soils and cause changes in the composition ofrsimito-
flora, which leads to deterioration of soil propest High
copper concentrations may reduce the abundancérof n
gen-fixing bacteria, actinomycetes and fungi, lagdo the
reduction in soil fertility [46]. As confirmed irhé study of
Bielicki et al. [46], spraying plants with a copgmased
preparation resulted in a reduction in the popoiadf soil
microflora. In addition, almost 60 times higher pep con-
centrations were detected in the leaves of themetptom-
pared to the leaves of plants from the controlltit has
been confirmed that copper-based fungicides padeta
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could also lead to the increase in financial supfmr or-
ganic sector, including research aiming at orgagdcul-
ture development.

The list of actions that could decrease the negagi-
fect of organic farming on the environment and éase its
positive impact on human health, is presented bielow
O1: Farmers’ education

Organic farmers’ education in form of lectures,rkvo
shops, and materials such as leaflets, short @ilgits and
guides accompanied by the development of educaton
tres could minimise weak spots of organic agriaeltu

As reported by Drygas et §49], 42% of organic farm-
ers in Poland consider consulting as an importaat in
knowledge transfer. The 13% of them pointed inc®nsi
tency and ambiguity of the national regulationsnaain
cause stopping organic sector development, arfteagame
time 90% of farmers admitted that they use helpdyisors
when preparing applications for subsidies [. Acaugdto
Kondratowicz-Pozorska [50] underfunding and thek la€
expert advisory centres are the main barriers @hrtieal
development of organic farms in Poland.

Educational programs on organic farming practices;
rent legal regulations and good agricultural pract{e.g.
principles of application and storage of organitilfeers or
using innovative solutions), could help to reduce hega-
tive impact of organic farming on the environmefltso,
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dissemination of knowledge about the beneficiabet# of
organic agronomic practices on natural environmemd
human health could be considered as an encouragéonen
farmers to convert their farms to organic and iasesor-
ganic sector development.

02: Research into the possibilities of replacingnse sub-
stances used in organic crop protection and fooa@ess-
ing with safer ones

To date, no substitute has been found for Cu-fiidgs,
and more research is needed to develop naturatsateat
could efficiently fight fungal diseases on cropsheut the
risk of negative impact on the natural environment.

In the organic food processing the use of sulghox-
ide and potassium metabisulphite as food addithaesre-
cently been limited to mead only. While both nigstand
nitrites have not been replaced by safer presemstithe
ongoing research in this area is indicating suctsibdlity.

ing contamination of the soil, plants and water. shewn
by Kubiak et al[53], 60% of the pesticides volume is lost
to the atmosphere during application, by evaponato
wind erosion from soil surface, and by post-appida
emission from plant surface (it accounts for 3-9l¥%ses,
depending on pesticide used).

The environment is considered the main sourcextt
metals found in organic crops. Thus, the levelmefals in
organic crops grown on the open field are usudtipér in
comparison with crops from greenhouse cultivatied] [ At
the same time higher concentration of toxic metais
found in plant leaves than in fruits and roots. Téneel of
contamination of crops was also correlated with ldwels
detected in the air and linked with absorption cétals
from the soil.

T2-4: Reduction of subsidies for organic farmers;ré
quent changes of legal regulations and the possibilbf

Results of Wojciak et a[51] suggest that the addition of a their misinterpretation; Competition with the impeosd

probiotic bacteria strain and acid whey enablesptioeluc-
tion of organic raw-ripening sausage without thditoh of
sodium nitrate (IlI) and (V), while maintaining tleppro-
priate colour and shelf-life of the product.

03-7: Consumers’ education about the advantagearted
to the organic food production and consumption; e to
‘healthy eating’, increased consumer interest in tuaal
and regional food with special health-related vakjeDi-
versification of the products assortment and thevedtop-
ment of new and existing distribution channels; Ireas-
ing consumers’ wealth; Permanent subsidising of tloe-
ganic sector

foods

According to the study by Drygas al. [49] the major-
ity of farmers surveyed (52.4%) admitted that witheub-
sidies for organic production, they could not begpenses
on the current level, which could lead to their w@Ension
back to conventional agriculture. This would redube
area cultivated according to the environmentalignfdly
rules, lower the organic food supply, increase gsjicand
consequently slow down the organic food sector ldgve
ment in Poland.

Competition between the local and the importeddpro
ucts (i.e. low prices and high quality of the imjgok foods)

The dynamic development of Polish organic sectoas well as inconsistency and ambiguity of the aurtegal

could be assured by the increase of producers amslim-
ers interest in organic food, being a result ofpagiothers,
fashion, increased awareness and wealth of consurasr
well as better selection and availability of orgaproducts.
Stable funding of organic sector could provide Helpor-

regulations, are important factors limiting the amge sector
development, thus, indirectly, reducing the positimpact
of the overall agricultural production on the eowment
and human health [49].

ganic farmers, encourage them to convert from cenve 4. Summary and conclusions

tional practices to environmentally friendly onesd en-
able farm modernisation.

Organic farming methods protect the soil from &nos

The development of the organic sector could be alsand degradation, and build its fertility. They @it ground

supported by the increased financing of the researd
development in the area of i.e. organic food safesg of

and surface waters from pollution and eutrophicatlcack
of intensive agricultural practices, lack of cheatitertiliz-

natural resources or new technologies in agronomy a ers and low animal density in organic farms arey dalv

food processing. As a result, this would indireatntrib-
ute to the sector improvement in terms of its impacthe
natural environment and human health.

The external threats that could cause the reduafo
the positive impact of the organic agriculture ba hatural
environment and human health are listed below:

T1: Lack of complete isolation from the external ©o
taminations

Despite strict rules of organic agriculture, origacrops
are not free from contamination, such as toxic feeta
pesticide residues. The presence of these contatsins
mostly caused, however, by environmental pollutimn
cross-contamination from conventionally manageddgie
An appropriate distance from conventional farmsysutal
barriers in the form of tall trees or other plamage field
margins, or drainage ditches are considered adfectiee
protection from cross-contamination [52]. Howevirjs
very difficult to ensure a complete separation fralinpol-
lutants.

Pesticides used in conventional farms, due to treda-
tility, travel long distances from place of apptioa, caus-
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reasons for a lower carbon footprint and climatangfe
impact of organic agriculture. Organic farmers pobinatu-
ral biodiversity, promote local species and breedspect
animal welfare. Organic foods are usually charéer by
higher quality, measured by i.e. higher concerareti of
natural antioxidants, lower and less frequent aoiation
with pesticide residues and cadmium. Organic food-c
sumers show less skin allergies, lower risk of scarcers
(non-Hodgkin lymphoma) and preeclampsia. Moreover,
they evaluate their health status better than auioeal
food consumers. Organic farming has a positive ochpa
human health not only by providing high quality guce,
but also by protecting the environment, which tlaies
into the health of the population.

The weaknesses of the organic sector identifiethén
undertaken SWOT analysis consist of i.e. increaisdof
parasites, biological contamination, allowing faadbitives
and crop protection treatments with potential asedrealth
effects, difficulties in the effectiveness of thentrol and
certification system, high prices and limited proéwavail-
ability, limited consumers trust. Most of them abdde re-
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duced by i.e. appropriate education of producers;gssors
and consumers, and by providing stronger suppartte
research on organic farming.

On the basis of the undertaken analysis, it candre
cluded that organic agriculture has more strengttan
weaknesses, and that taking advantage of the fidehtp-
portunities and minimizing existing threats woufteet its
further development, with benefits to the environinand
humans.
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