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CONCEPTUAL MODEL OF FLORICULTURE SUPPLY CHAIN
MANAGEMENT

Olga Karpun. «Conceptual model of floriculture supply chain management». The flower industry
today is a fairly dynamic international industry. Proof of this is the significant growth rates achieved in recent
years in this area. Thus transportation of perishable goods is one of the most difficult types of delivery, and
transportation of flowers is even more difficult. Because it is necessary not only to strictly adhere to the
temperature regime, but also to preserve the appearance of such a demanding cargo.

Conducted analysis of the flower industry has shown that market demand is stagnant, while supply is in
surplus. In part, this is due to the fact that flowers are highly correlated with income, not being essential
commodities. Although on the other hand, consumer demand is becoming more demanding and differentiated.
The main factors influencing the market of floriculture products were identified and studied.

It was noted that the market of floriculture products in Ukraine is relatively small and young, but
promising and growing rapidly. In addition, it is one of the most complex and time-consuming, due to its
features. First of all, the floriculture market is represented by a significant number of participants that have
different basic and current resources, goals for the market, needs, and so on.

Studies have shown that the floriculture industry can suffer huge losses, mainly due to the lack of proper
infrastructure for storage and transportation, as well as due to the lack of control over the conditions of supply.
Lack of visibility in supply chains leads to quality problems, which leads to product loss, product returns, rising
costs, and time delays. In addition, changing consumer demands, an active lifestyle and an open economy are
forcing manufacturers and suppliers to produce higher quality goods and constantly look for ways to optimize
costs.

The proposed conceptual model of floriculture supply chain management will make it possible to form a
new infrastructure that will unite all the subjects of the floriculture market into a single system. Thus, we can say
that the priority areas of infrastructure development of the floriculture market should be determined in terms of
a systematic approach and consist in the interaction of elements of production, intermediary, floristic, design,
marketing, financial, information and agricultural components. Each part of the chain must perform its function
effectively in order to maintain the optimal conditions of the environment in which the products of floriculture
are located, during its supply from the manufacturers to the final consumers. To this end, a combination of
innovative technologies that help to manage the supply of floriculture products in real time through the supply
chain was proposed.

Therefore, in order to satisfy consumers, it is necessary to form an effective supply chain for floriculture
products, all parts of which must work in a whole, so that end consumers can get high quality products.
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Keywords: floriculture products, temperature regime, conceptual model, supply chain
management, innovative technologies.

Onvea KapnyHs. “KoHyenmyaneHa moOenb ynpaeniHHA JIGHY02AMU NOCMA4dHHA NPOoOYKYii
keimHukapcmea”. Kgimkosa iHOycmpis cb0200Hi € 00CUMb OUHAMIYHOK MiXKHAPOOHOI 2asy33to. [Jokazom
Yb02o € 00CA2HyMIi 3a OCMAHHI pOKU 3HAYHI mMeMnu 3pO0CMAaHHA 8 0aHil cghepi. [Ipu ybomy mpaHcnopmysedHHs
WBUOKONCYB8HUX BAHMAXIi8 € 00HUM 3 HaUCKNAOHiWuUx sudie 00CMasku, a nepegeseHHA Keimie we ckinaoHiwe
uepe3 me, WO NOMpi6HO He MislbKU CMPo20 OOMPUMYBAMUCA MeMnNepamypHo20 pexumy, a U 3bepieamu
308HIWHIl 8U2/1A0 MAko20 8U6A2IUBO20 BAHMAXY.

[posedeHo aHanis keimkosoi' 2anysi, AKUU NOKA3as, WO NONUM HA PUHKY 3HAXOOUMbCA 8 CMAHI
cmazHauyii, 8 Mol 4ac Ak npono3suyisa — 8 HA0UWKY. [loyacmu ye no8'a3aHO 3 MUM, W0 K8imu Marome 8UCOKy
KopeJsifayito 3 ompumysaHum 00xo00M, He 6yOyyu mosapom nepuwioi HeobxiOHocmi. Xo4a 3 iHwozo 60Ky,
cnoxueyuli nonum cmae 8ce 6inbw 8umo2usuM i dugepeHyitiosaHum. bynu susHayeHi ma 0ocsioxeHi
OCHOBHI YUHHUKU, AKi 30iliICHIOI0OMb 8NJ1UB HA PUHOK NPOOYKUii KBIMHUKapcmaa.

byno 3a3HauyeHo, wo 8 YkpaiHi puHOK NpoOyKUil KBIMHUKapcmMea € 8iOHOCHO He8eUKUM 3a 06CA20M |
MOJ100UM, asle NpU YbOMY NepcnekmusHUM i W8uOKo 3pocmarodum. Kpim mozo 8iH € 00HUM i3 HAUCKAAOHIwux
ma mpyoomMicmKux, Wo 3ymMos/ieHo (o020 ocobnugocmamu. Hacamneped, puHOK Ks8imHukapcmea
npedcmassieHuli 3HaAYHOI KiflbKicmio cy6’ekmia (y4acHukis), o Marome piaHi oCHO8Hi ma 060pomHi pecypcu,
yini yyodo pobomu Ha puHKy, nompebu moujo.

[MposedeHo OoC/iOXKeHHS, AKi NOKA3aIU, WO iHOYCMPpIs K8IMHUKAPCMBAa MOXe 3a3HA8amu 8euye3Hux
8mpam, 20/108HUM YUHOM, 4epe3 8i0CYmHiCmb HANeXHOI iHpacmpykmypu 0na 36epieaHHA ma
MpAaHcNopmys8aHHA, d MAkox 4epe3 8i0CymHiCMb KOHMPOJIIO 3d YMOBAMU NOCMAYdHHA. BiocymHicme
8UOUMOCMI 8 JIAHU2AaX NOCMAYAHHA npu3sooumMs 00 npobsem i3 AKicmio, Wo npu3sooums 00 8mpamu
nNpoOyKuUil, nogepHeHHA NPOOYKUYil, 3pOCMAHHA i 8apmMocmi, a MAKox 3ampumok y Yaci. Ha dodady 0o ybozo
MIH/IU8I 3aNUMU CnoXueauyis, akmueHuUl cnocib6 Xumms ma 8ioKpUMa ekoOHOMIKAa PaKmMu4YHO 3MywyrMs
8UPOBHUKIB | nocmayvanbHukie 8upobaaMuU mMosapu 8UWOI AKOCMI ma nocmitdHo wykamu wisaxu
onmumisayii gumpam.

3anponoHosaHa KoHuyenmyaneHa MoOesb YyNpasesiHHA JAHU2aMU NOCMAYdHHA NPoOoyKyii
K8imHUKapcmea 0acms MOXJugicme cchopmysamu Ho8Y iIHPpacmpykmypy, AKa NOEOHAE 8 EOUHY cucmemy
8Cix cy6’ekmis pUHKY K8imHUKAapcmaa. Takum YUHOM, MOXeMO cmeepoXxysamu, Wo npiopumemHi Hanpamu
pO38UMKY IHGpACMpPyKmMypu puHKy KBIMmHUKapcmaa Maroms 8U3HaA4amucs 3 No2sia0y cUCMeMHO20 nioxody i
nosfeamu y 83AdeEMOOii efeMeHmig 8UpO6HUYOI, NOCepedHUUbKOI, (HIopUCMUYHOI, Ou3auHepCbKOI,
MapKemuH2080i, hiHaHcosoi, iHopmayitiHoi ma azpocepsicHoi cknadosux. KoxHa yacmuHa naHytoz2a
NOBUHHA eheKMUBHO BUKOHYBAMU €800 (hyHKUiIO 3a0/18 NiOMPUMAHHA ONMUMAsbHUX MO8 cepedosuuyd, 8
AKOMY 3HAXo0UmMbCA NPOOYKYis K8imMHUKapcmea, nid 4ac ii nocmayaHHA 8i0 8upobHuUKi8 00 KiHyesux
cnoxusadie. 3adna yv020 3ANPONOHOBAHO NOEOHAHHA HHOBAYIUHUX MexHonoeail, Aki donomazarome
peanisygamu ynpasniiHHA nocmayaHHaAM npooykyii KBImHUKAapcmMea 8 peasibHOMy 4aci Yyepes JIaHUYIXOK
NnoCMAsok.

Omxe, wob 3a0080/1IbHUMU CNOXUBAYI8, HEOOXIOHO chopMysamu epekmusHUL JIAHYI02 NOCMAYAHHSA
NpoOoyKuUil KBIMHUKApCcmMaa, yci IaHKU AK020 NOBUHHI Npayreamu sK eOUHe yine, ujob 8 peyabmami KiHuegi
KJIEHMU 0OMpuMasnu mosap 8UcoKoi AKocmi.

Knio4doei cnoea: npoaykuia KBITHMKApPCTBa, TeMnepaTypHUI pPeXuMm, KOHUenTyanbHa MOAENb,
ynpaBniHHA NaHUOramm noctayaHHs, iHHOBaLiiHi TeXHONOTl.

Onev2a KapnyHo. «KoHyenmyaneHasa moodenb ynpaeneHus yensiMu nocmasok NpoodyKyuli
ysemoesoodcmaa». L{semoyHas uHOycmpus ce2o0HA A878emca 00CMAmoYyHO OUHAMUYHOU MeXOyHapoOoHoU
ompacsbio. [Jokazamenbcmeom 3mo20 A8NAlMca 00CMu2Hymsle 3a nociedHue 2006l 3HAYUMeEsbHble
memnsl pocma 8 0aHHoU cghepe. [lpu 3SMom mpaHCNopMupoBKA CKOPONOPMAUYUXCA 2pY308 A8/19emMCs OOHUM
U3 Cambix CJIOXHbIX 8UO08 00CMABKU, d Nepeso3Ka Y8emos euje C/I0KHee U3-3d MO020, YMOo HYXXHO HE MOJIbKO
CMpo2o cobd0ame memMnepamypHsil pexum, HO U COXPAHAMb 8HeWHUU 8UQ MAKo20 npusepedusozo
epy3a.

boin nposedeH aHanus ysemoyHol ompacsiu, Komopelli NOKA3dJ1, YMO CNPOC HA PbIHKe HAXOOUMCA 8
COCMOAHUU cMdaHayuu, 8 mo epems Kak npednoxeHue - 8 u3bbimke. Omyacmu 3mo c8A3aHo C mem, Ymo
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ysemel UMeOM 8bICOKYIO KOppenayur ¢ nosydaembiM 00Xo00M, He 6yOyyu moeapom nepgol
Heobxooumocmu. Xomsa ¢ Opy2ol CMOPOHbl, nompebumenbckuli cnpoc cmaHosumca ece boree
mpebosamernbHoiM U OubdpepeHUUpoB8aHHeIM. belsiu onpedesnieHsl U UCC/Ie008aHbI OCHOBHbIE (HAKMopel,
KOmopble 0Ka3bl8aom 8/usHuUe Ha pbIHOK NPOOYKYUU 48emosoocmad.

bbiio ommeveHo, Ymo 8 YkpauHe pbIHOK NpoOyKUuUu 4eemosoocmed A8/Aemcs OMHOCUMesbHO
Hebo/1bWUM NO 06BEMY U MOJI00bIM, HO NPU 3MOM nepcnekmusHbsIM U 6bicmpo pacmyuwum. Kpome mozo, oH
A8/19emcs 00HUM U3 CaMbIX CIIOXKHbIX U mpyo0oeMKuUX, 4mo 06y c108/1eHo e2o0 ocobeHHocmamMu. [pexde scezo,
PbIHOK UBermosoocmaa npedcmassieH 3Ha4umesibHbIM KOIU4eCmeomM Cy6vekmos (y4acmHuKos), UMeoujux
pas/uYHble OCHOBHble U 060pOMHbIe pecypcsl, yesiu no pabome Ha peiHKe, nompebHocmu u momy no0obHoe.

[MposedeHsbl ucciedo8aHus, Komopele NOKA3adsu, YmMo UHOYCMpuUsA ysemogoocmada Moxem Hecmu
02POMHbIE NoMepu, 2/1d8HbIM 06pA30M, U3-3a OMCymcmaua Hadnexawel UHppacmpykmypel 0719 XpaHeHUA
U MpaHcnopmuposKU, a makxe u3-3a omcymcmausa KOHMpOoJA 3d ycio8uamu nocmasku. Omcymcmaue
sUOUMOCMU 8 Uensax nocmagok npusooum K npobsemMam C Kayecmesom, Ymo Nnpusooum K nomepe
npooyKuuu, 8038pamy npooyKuuu, pocmy ee CmMoumMocmu, a makxe 3a0ep>xka 80 8pemeHuU. B dononHeHue K
2MoMy MeHArWUeCs 3anpocsl nompebumenel, akmueHbili 06pa3 Xu3HU U OMKPbLIMAs 3KOHOMUKA
hakmudecku 3acmasnsaiom npouszgooumesneli U NOCMABUUKO8 Npou3soOuUMs mosapsi 6osiee 8bICOKO20
Kayecmad u NOCMOAHHO UCKamMbe Nymu onmMumMu3ayuu pacxooos.

[MpednoxeHHas KOHUenmMyaabHAs Mooesb ynpassieHua Uenamu Nocmasok npodyKyuu ysemosoocmea
0acm 803MOXHOCMb CHOPMUPOBAMb HOBYIO UHpAcmpykmypy, Komopas coeduHum 8 eduHyro cucmemy
scex cybvekmos poiHKa ysemogoocmsd. Takum 06pa3om, MOXHO ymeepx0amb, Ymo npuopumemHsie
HanpasJsieHuUsA passumus UHPacmpykmypbl pbIHKA 48emoso0Ccmaa 001XHbl ONpedesiAmbCsa C MOYKU 3peHUs
CUCMeMHO020 No0X00d U 3aK/14Yameca 80 83aumolelicmeuu 37eMeHmo8 npou3sooCcmaeHHOU,
nocpedHuveckol, giopucmuyeckol, ousaliHepckol, MapkemuHao80U, huUHaHCoB8oU, UHOPMAYUOHHOU U
azpocepsucHbix cocmasnaowux. Kaxoaa yacmes yenu 001kHa 3¢hgheKmusHO 8bINOSTHAMb C8OI0 PYHKUUIO 0715
NnoooepXaHUsA ONMUMGAJ/IbHbIX yC/108Uli cpedsl, 8 KOMOpoU Haxo0umMcsa NpooyKYUA 4semosoo0cmad, 80 8pems
ee nocmasku om npousgooumesieli 00 KOHe4YHbIX hompebumerel. [Jns 3mo20 npedsioxeHO codyemadue
UHHOBAUUOHHbIX MexHOo/102uli, Komopble NOMO2aom peasau3o8ams ynpassieHue Nocmaskamu Npooykyuu
ysemoso0oCMaa 8 peasabHOM 8peMeHU Yepe3 UenoyKy NOCMAasox.

Vimak, ymobel yoosnemeopums nompebumernel, HeO6x00UMO ChopMupo8aAMb 3hheKmuUBHYIO yens
nocmasku npodyKyuu 4eemosodcmad, 8ce 38eHbA Komopoli 00/KHbl pabomame Kak eduHoe yesioe, Ymobel
8 pe3ysibmame KOHe4Hble K/IUeHMbl NOJ1yHUsIU MOo8ap 8bICOKO20 KA4ecmada.

Knrouessbie cnosa: npofykuna LIBETOBOACTBA, TEMMNEPATYPHbIV PEXUM, KOHLIeNTyanbHaa Mofesb,
yrpaBfieHne Lieno4ykamm NocTaBoK, UHHOBALMOHHbIE TEXHONOMUN.

Introduction. Transportation of The next important point to consider

perishable goods is one of the most difficult
types of delivery, and transportation of
flowers is even more difficult. Because it is
necessary not only to strictly adhere to the
temperature regime, but also to preserve the
appearance of such a demanding cargo.
Taking into account these reasons, carriers
allocate them to a separate group of goods
with special conditions of carriage and use
special transport for their carriage. The main
methods of delivery of fresh flowers are road
and air transport. Logistics companies that
organize international and  domestic
transportation of fresh flowers should do so
using refrigerated flower semi-trailers that
maintain the set temperature, humidity and
ventilation throughout the journey.

when transporting flowers is the speed of
delivery. The main task when transporting
freshly cut flowers is to deliver the goods to
the customer in the shortest possible time.
Based on this, flowers should be transported
over long distances exclusively by air and only
by direct flight.

It should also be remembered that the
international transportation of plants requires
a number of permits (phytosanitary
documents and certificates). Without them,
most countries do not allow plants and
flowers into their territory. Therefore it is
necessary to specify the legislation of the
country where cargo is imported.

There are many nuances when
transporting flowers. For example, when
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transporting cut or planted in pots of flowers
and bulbs should take into account the
peculiarities of transportation of a particular
species of plant. There are also subtleties
during customs clearance.

As we can see, transporting plants is a
much more difficult task than it may seem at
first glance. Its trouble-free solution requires
the experience of professional logisticians in
the field of such transportation and the
availability of special equipment for
transportation. For today, there are some
scientific developments in the formation of
Fresh Supply Chain [4] and in particular Floral
Supply Chain [2, 3, 11, 12, 14]. However, they
lack an integrated approach to building a
model of effective floriculture supply chain
management.

The purpose and objectives of the
research. It consists in substantiating the
theoretical and practical foundations and
developing of scientific and methodological
recommendations for the formation of a
conceptual model of floriculture supply chain
management which will help to increase its
efficiency.

The main material and results of the
research. The flower industry today is a fairly
dynamic international industry. Proof of this is
the significant growth rates achieved in
recent years in this area. Europe and North
America dominate the flower trade, while
producer countries are closer to the equator.
For the past ten years, the list of leading
exporters of flowers includes the Netherlands,
Colombia, Kenya, Ecuador and lIsrael [1, 8].
Relatively recently, a country like Ethiopia has
joined the list, while Israel's position has
weakened. Thus, one of the major structural
changes currently taking place in the world of
the flower industry is the intensification of
international competition. Due to a
combination of local production and
imported flowers, the Netherlands is the
leading central market in this sector (Fig. 1).

In addition, there is a general opinion that
today the industry is facing drastic changes,
reacting sharply to the problems associated
with modern economic conditions. Market

41-52
v.4 (2020)
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demand is stagnant, while supply is in surplus.
In part, this is due to the fact that flowers are
highly correlated with income, not being
essential commodities. Although on the other
hand, consumer demand is becoming more
demanding and differentiated. Interestingly,
even factors such as religious and cultural
characteristics of people also play an
important role in the flower trade.

Over the past few years, the Ukrainian
flower market has experienced a downturn as
aresult of the economic crisis in Ukraine. Thus,
after falling by more than 58% in the period
2013-2015, the market began to recover, and
over the next 2 years grew by 40%. In 2018
and 2019, there was also a trend towards
recovery [8].

The analysis showed that this was
facilitated by the following factors [1, 8]:

1. Macroeconomic indicators. At the time
of the crisis, imported flowers accounted for
the vast majority of the market, so the sharp
fall in the hryvnia collapsed it. In recent years,
the exchange rate has stabilized, and local
producers have increased their market
position. This and the improvement of the
economy in general contributed to the
recovery of the flower market in Ukraine.

2. High share of imported products in the
market. Analysis of the flower market showed
that most flowers are of imported origin. With
the onset of the crisis, of course, Ukrainian
producers were forced to raise prices due to
rising costs of consumables (seeds, fertilizers,
greenhouses and logistics). However, thanks
to a more affordable, compared to foreign
partners, pricing policy and flexibility in
cooperation, network retail and large sellers
are refocusing on cooperation with Ukrainian
producers of flowers and seeds.

3. The market is characterized by
seasonality. The number of imported flowers
increases in the winter-spring period, and in
the summer-autumn period the number of
domestic  flowers increases. Although
growing flowers in greenhouses is possible, in
winter the cost increases significantly.
Therefore, imported plants have growing
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potential for competition, and their share is
increasing.

Flowers that are Major consumer

Major supplier

countries

most in demand

countries

Netherlands R:)se Germany
[
K(lenia Chrysanthemum Great Britain
[ I [
Ethliopia Tl|J|iD Fralmce
Colombia Lilly It;’:\ly
Bellgium African clhamomile Swfden
ECl:ador Freesia Switzerland
| I
ItLIy Amallryllis Aulstria
Splain Carn?tion Polland
Gerr:1any Hydrangea Czlech
Denmark

Figure 1 — The main suppliers, buyers and the most popular flowers of the "flower market"
[based on 5, 9]

Analysis of the flower market in Ukraine
has shown that it is most diverse in the capital.
Regional wholesale bases are replenished
with flowers about once a week, and the
smaller the settlement, the fewer outlets and
a narrower range of flowers. For today, there
is a redistribution of demand, but the market
structure by price segment remains. The
lowest price segment is currently the most
popular.

In Ukraine, the market for floricultural
products is relatively small and young, but

growing rapidly. In addition, it is one of the
most complex and time-consuming, due toits
features. First of all, the floriculture market is
represented by a significant number of
participants that have different basic and
current resources, goals for the market, needs,
and so on. Today, there are two main groups
of participants in the market: sellers, which
include manufacturers, processing
companies and intermediaries, and buyers
(Fig. 2).
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The subjects of the market are enterprises
of wvarious forms of ownership and
management, which usually offer a very wide
range of products. The offer of the floriculture
market is formed by domestic and imported
products (live cut flowers, potted plants,
planting material, ornamental plants of open
and closed soils, etc.) and processed products
(flower arrangements, bouquets, floral
wreaths, collages, etc.).

Consider the goals and requests of each
subject of the flower market.

The main goals of customers.

Because cut flowers are a luxury product,
consumers demand a certain level of quality,
as well as value for money. The main aspects
of quality are color, freshness, stem length,
absence of pests, aroma and life expectancy in

Manufacturers
= Growing planting
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the vase. The analysis shows that color,
freshness, disease-free status and good
appearance are the main factors when
making a purchase decision. And this can be
achieved only by floriculture supply chain
management.

The main goals of flower shops.

Today, flowers are sold in a wide range of
outlets. Many retailers now sell a wide range
of goods, tending to become a department
store and occupy a larger share of the retail
market. This means that flowers have
appeared in supermarkets, gas stations,
corner shops and wine shops. An increasing
number of floriculture products are sold by
phone and online. Everyone usually has a
specific target market.

Manufacturers

They buy seedsand ==

material and flower
products

Processing
companies

Producing floral
products from
flowers (live, dry,
stabilized)

SELLERS

Intermediaries

Wholesale bases,
importers,
exporters, retail
companies - resale
of products

(]

>{ planting material, related
materials for production

Processing companies

They buy raw materials

(flowers) for the A
production of floral
products &
LUl
>.
Traders a
Wholesale bases,
Ke—=

importers, exporters,
retail companies - resale
of products

Consumers

Growing planting
material and flower
products

Figure 2 — Relationships of the main participants in the market of floricultural products
[based on 2]
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Supermarkets usually want large single
line deliveries at constant prices and delivery
dates. This puts pressure on manufacturers to
meet these requirements.

Flower shops work directly with the
consumer and receive direct feedback. They
are also more responsible for quality than
wholesale retailers and supermarkets. Flower
shops need a wider range of goods to
decorate bouquets. They want to differentiate
their products from other retailers, such as
supermarkets. This may mean that
manufacturers or wholesalers may offer
different packaging and labeling. Otherwise,
they have to repack the flowers in a new
package.

The main goals of wholesalers. The
wholesaler reflects the needs and requests of
consumers:

— value for money;

— stable product;

— availability over a long period;

— variety of products and colors;

— life expectancy in a vase;

— quality;

— cool chain that is maintained from the
manufacturer to the shelf.

Although wholesalers can get some types
of flowers all year round, in some seasons the
life of vases is bad. Tulips in summer have a
bad life in a vase and are not worth the stock.
Wholesalers would like to better show the life
of vases in different seasons.

The main goals of exporters.

Exporters range from people who only
sell their own products to others who deal
with many manufacturers and a large number
of buyers in many countries. They are in
constant contact with buyers in major
markets and must respond to market signals.
Importers want:

— what was ordered;

— timely delivery;
commodity in a good condition;

— a product with the correct
documentation.

Today, the flower business needs a new
infrastructure that would unite all the subjects
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of the floriculture market into a single system.
One of the most important components of
such infrastructure should be a network of
wholesale and retail enterprises of floriculture
products. In addition, the infrastructure
system of the floriculture market should
include enterprises and institutions whose
activities support economic relationships in
the flower business, ensure the process of
growing flower and decorative products and
continuous trade. Studies have shown that, in
addition to marketing, financial and
information components, the infrastructure
of the floristic market should include
agricultural enterprises that provide logistics
(seeds and planting material, mechanization
and chemicalization, construction materials,
fuels and lubricants, etc) and those
enterprises that offer a wide range of
additional services (equipment repair and
maintenance, agrochemical maintenance,
transport maintenance, etc.) on the market.

The current state of the floriculture
products market is characterized by the slow
formation of market infrastructure, which
should ensure effective promotion of
products from producer to consumer, reduce
losses of floricultural products, improve its
quality and flowering time, promote optimal
market prices. The following factors must be
taken into account when making decisions
about the location and development of the
subjects of this market:

— location and
producers;

— location and
potential consumers;

— location and concentration of large
importers;

— export prospects;

— available and possible
communications.

The most important problems that need
to be addressed in the process of forming a
market for floriculture products are:

— commercialization of sales;

— slow filling of goods flows;

concentration  of

concentration  of

transport
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— consumer orientation on imported
products;

— insufficient use of regulation and
monitoring of supply and demand;

— restraint of the export potential of
floriculture and ornamental horticulture (due
to underdeveloped market infrastructure and
state protectionism, non-adaptation of the
market to the norms of international systems
and the requirements of the World Trade
Organization).

Studies have shown that the floriculture
industry can suffer huge losses, mainly due to
the lack of proper infrastructure for storage
and transportation, as well as due to lack of
control over supply conditions. Lack of
visibility in supply chains leads to quality
problems, which leads to product loss,
product returns, rising costs, and time delays.
In addition, changing consumer demands, an
active lifestyle and an open economy are
forcing manufacturers and suppliers to
produce higher quality goods and constantly
look for ways to optimize costs.

To form an effective model of supply
chain management for floriculture products,
the following steps must be performed
[based on 10]:

— explore and plan the range of varieties
of flowers that will result in the best profit;

— to ensure their cultivation in
accordance with the requirements of
consumers or to choose a flower supplier who
will be able to provide this;

— plan flowering or purchase at the right
time;

— collect at the right stage, avoiding old
flowers, as this will only worsen the condition
of fresh flowers;

— collect early in the morning, especially
in summer, immediately put them in water to
keep their temperature and humidity;

— keep them in the shade or in an
isolated vehicle;

— quickly deliver them to storage;

— carefully treat / disinfect flowers to
ensure insect-free condition;
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— cut to uniform length, sort to uniform
lines by color, size and shape;

— place flowers in a sleeve / box of the
required size; cool quickly to +2 ° C and move
to the market in insulated or refrigerated
trucks - maintaining a temperature of about
+2°G

— immediately move the flowers to the
cool room of the wholesaler / exporter / florist;

— deliver flowers to florists / outlets /
consumers in isolated or refrigerated trucks or
vans;

— ensure that the exporter quickly and
directly transfers flowers from its warehouse
to the foreign consumer, maintaining a cool
temperature.

At each stage we need to make sure that
the product is homogeneous. Because, one
bad flower can destroy an entire party.

Here are some factors that determine the
emphasis on such floriculture supply chain
management (SCM):

— the access and availability of
information between different actors in the
supply chain make it easy to establish
connections that allow the use of network
delays;

— the level of competition in both
domestic and international markets requires
organizations to be fast, agile and flexible;

— consumer expectations and
requirements become much more stringent.

Thus, we can say that the priority areas of
infrastructure development of the floriculture
market should be determined in terms of a
systematic approach and consist in the
interaction of elements of production,
intermediary, floristic, design, marketing,
financial, information and agricultural
components. Therefore, in order to satisfy
consumers, SCM must work with two main
goals — timeliness and quality.

Quality factors are important for
optimizing of floriculture supply chain
management. This requires a combination of
innovative technologies to implement real-
time supply management of floriculture
products through the supply chain. They
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combine technologies in tracking and tracing,
such as RFID, quality monitoring, wireless
sensor networks, and the Internet, such as
cloud computing and web services.

Virtual objects play a central role in the
management of supply chains for floriculture
products. Virtual objects are digital images of
objects that are stored, processed, and
transmitted over the Internet. Thus, virtual
objects serve as central hubs of information
about objects on the Internet, which integrate
data about objects from different sources. In
virtual supply chains, objects are transferred
between many different partners from the
main production to the market.

There are three groups of technologies
that provide this approach to managing
virtual objects [based on 14]:

1. Identification, reading and
communication technologies, which include
technologies for automatic identification and
data collection.

2. Intermediate software technologies
that allow the unimpeded exchange of
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information about objects between different
participants in the supply chain.

3.Programs that provide specific
functionality for different users of the supply
chain based on information about the virtual
object, available through the intermediate
level.

Thus, we can offer the basic information
systems architecture needed to provide
virtual floriculture supply chain management
(Fig. 3).

According to this architecture, the level of
reading objects is engaged in collecting
information from physical objects. The level of
data exchange ensures efficient and secure
data transmission of the object. The
information layer processes the information
received from networks and turns it into
useful information. The application service
layer provides specific content services based
on processed information for different users.
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Figure 3 — Architecture of information systems for providing virtual floriculture supply chain
management [14]

This is very important because different
flowers require different conditions of storage
and transportation. It should be noted that in
this category of goods there are three
subcategories, each of which has its own
requirements for temperature [6]:

— bulbs and seeds of plants
(temperature of transportation from +4 to
+10°C);

— cut flowers (temperature from +1 to
+8°Q);
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— planted plants, which include plants in
the soil and garden plants (transport
temperature from 0 to +2 ° Q).

Thus, we can see that plants in the
process of transportation require the creation
of a special, natural environment for their
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existence. Often different subcategories need
to be transported separately from each other.
It is extremely important that other loads are
not transported in the body with flowers to
avoid mixing odors.

Effects of the proposed model of

floriculture supply chain management

Improving phytosanitary safety and quality of
floriculture products

Expansion of the range of presented products

Increasing the volume of floriculture products

Increasing the volume of provided floriculture, landscape
design and significant additional income

=

Increasing the budget revenues through transparency and
increase the number of legal transactions

| | Reducing the loss of fresh floricultural products, which are
perishable goods

—

Stabilization and optimization of the price for the final
consumer

Strengthening the position of small and medium florists in
the region or country

Development of merchandising of floriculture products
presented on the market and increase of its competitiveness

participants

-‘ Conducting analysis and making information support of all

Figure 4 - Effects of the proposed model of floriculture supply chain management

For these purposes, specially equipped
compartments  with  built-in  climate
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controllers and temperature recorders (a
device that records temperature fluctuations
throughout the movement) are used [6, 71.

In addition to controlling climatic
conditions during transportation, it is
necessary to approach responsibly to packing
and fastening of plants in a body of motor
transport or in the container. If there are no
special packaging rules for seeds, the plants
must be carefully packaged. Flowers should
be packed in special boxes, cases or carts, and
a protective film should be used. Boxes or
cases must be marked with appropriate signs.
It is important to achieve tightness and give
each plant enough free space.

Flower pots must be transported in
special containers. Planted plants in pots
should be tightly installed in specially
equipped trays with recesses. Spread plants
should be wrapped in paper and fastened
with wire. Flower buds, to avoid breakage,
should be easily wrapped with thread or fixed
with an elastic band.

Flowers should be carefully watered
before sending, cut plants should be packed
together with sponges soaked in water.
Houseplants or plants in the soil are very
easily damaged during transportation due to
improper mounting or careless delivery.
Therefore, the above measures can protect
the fragile load from kinks, crumpled leaves,
damage or death of the plant [7].

Thus, the availability of a rationally
developed infrastructure of flower markets
and effective floriculture supply chain
management will provide the following
opportunities (Fig. 4).

At all stages of flower delivery, quality
and freshness are expected, which can only
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be obtained by maintaining cool
temperatures throughout the supply chain.
Each part of the chain must do its job.
Emphasis should be placed on the constant
content of flowers at a temperature of +2 ° C.
All links in the supply chain must take
responsibility for their product, so that the
end customer receives a high quality product.

Conclusions. Thus, research has shown
that flower market participants continue to
search for innovative solutions in supply chain
management. As the industry becomes more
global and competitive, dedicated supply
chains will become more important in
controlling the risks associated with
affordability, quality, ethical issues and price.
In order for such a supply chain to function
smoothly, a single strong “facilitator” is
needed; because chains with many
intermediaries are becoming "obsolete." Such
facilitators are already appearing. For
example, in 2014, Bougs introduced its new
supply chain model [13]. By applying a direct
supply chain to the customer, they can reduce
costs and delivery time. This model allows
suppliers to cut only the flowers they use and
place them in place, saving time and
disposing of waste.

Of course, at each stage of the supply
chain there is a risk that the flowers will be
exposed to higher temperatures, which will
lead to their deterioration ahead of time. The
right logistics company helps keep both cost
and temperature under control, so the flowers
will arrive fresh and stay that way for much
longer.
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