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Abstract

Research background: The commitment to increasing the volume of agrigalt production
remains the main strategy for food supply in Ukeaiim fact, such an approach does not solve the
problem of the limitation of food’s physical avdilkity. It works quite the opposite way, as there
is a guaranteed food loss and waste, worsenedoanvéntal situation and decreased level of
economic availability of food.

Purpose of the article: According to the results of the empirical study tlolume of food short-
ages has been determined as a result of food tobwaste, food surpluses in case of compliance
with the rational consumption norms and zero fooskland waste, as well as potential social
benefits from reducing food loss and waste.

Methods: The research of the limitation of the physical &lkglity of the different types of
products as a result of food loss and waste wagdasut according to the methodology devel-
oped by the authors. In particular, for the grofiproducts in which the consumption deficit is
established in a small number of regions — the nradicator is the "production surplus in the
conditions when the rational consumption norms zem food loss are met"; for the group of
products in which the consumption deficit is edtdtdd in the vast majority of regions — the
main calculation indicators are the "productionrdmge in the conditions when the rational con-
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sumption norms and zero food loss are met" andgpecific gravity of the consumption short-
age, which occurs as a result of food loss andelast

Findings & Value added: The obtained results are crucially important foaghg of the food
security policy. Reducing of the food loss and wdss positive social consequences through the
expansion of the physical availability of food, wij under other conditions, leads to greater
economic availability of products, as well as ciimites to the gender equality and poverty reduc-
tion for rural residents.

I ntroduction

The calculation of the food loss and waste scalgkirmine has showed that
approximately one in every ten calories made fandm consumption is
ultimately not consumed by them (Babych, 2018). d~i being lost in
various ways in all regions of Ukraine, at all #s@f the creation of chain
of food value, and in all types of products. Aseault, the physical and
economic availability of food is decreasing, and burden on the agrarian
sector is increasing: more and more food is requivecompensate for the
loss of food that is ultimately not consumed by hus

The main potential social benefits from the redurctdf food loss and
waste in Ukraine are shown in Figure 1.

The purpose of this study is to empirically invgate the size of food
shortages as a result of food loss and waste, $ogdus if it meets the
rational consumption standards and zero food loskveaste, as well as
identify potential social benefits from the redoatiof food loss and waste.

The object of the study is the limitation of theypical availability of
food products as a result of food loss and wasgte. FfEsearch subject in-
cludes the indicators of the deficit and the sws@iithe different types of
products in the regions of Ukraine due to the flusd and waste and their
reduction.

"Literature Review" section provides a brief dgstion of the works of
researchers who are investigating the problem ad foss and waste at the
national level and in the global scale. Then, “Resle methodology" in-
forms on principles, data base, methodology andesege of calculations
of indicators for assessing the limitation of plegsiavailability of food
products as a result of food loss and waste. ThesURs" section presents
the calculated indicators of consumption deficitl dnod surplus under
compliance to rational consumption norms and wéto#ood losses across
the regions of Ukraine and among the main kindgrofiucts. Then, "Dis-
cussion" section comments the author's contributmrsolving the re-
searched problem. Finally, "Conclusions" sectiofings the limitations on
the possibility of achieving zero losses and oa8limssues that require re-
search in the future.
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Literaturereview

The problem of food loss and waste is extensivelgstigated by foreign
scientists, in particular, in the EU and the US.ohg the most important
studies that cover the national and global leveth® problem, the follow-
ing works should be highlighted.

Lipinski et al. (2013) have carried out research on the estimatiéood
loss and waste globally (according to 2009), defitiee terms "loss of
food" and "food loss and waste", and also propdsedstrategies aimed at
reduction of food losses. About 24 percent of allodes currently pro-
duced for human consumption are lost or wasteds paper examines the
implications of this amount of loss and waste, igefa number of ap-
proaches to reducing it, and puts forward five neg@ndations on how to
move forward with this issue. "Reducing Food Losd &Vaste" is the se-
cond installment in the series that forms the faiioth of the “World Re-
sources Report 2013-14: Creating a Sustainable Fotale”.

The FAO study (2011) highlights the losses thatuo@tong the entire
food chain, and measures their magnitude; the saoféood losses and
possible ways of their prevention are determined.

The work of the SAVE FOOD (2015) is devoted to ibmues of "food
loss" and "food waste" terminology, the conditidos the emergence and
consequences of food and food waste loss, as wstrategies for reducing
the loss of food and food waste in a globalizedlavor

The FAO study (2013) provides a global assessnfeheaenvironmen-
tal impacts of food loss and waste on each stagjgediood chain, focusing
on climate, water, land and biodiversity impactsyell as economic quan-
tification, which is based on the world prices obgucers. The paper an-
swers two main questions: what are the consequaiaesoss of nutrition
for natural resources and where are these conseggaieoming from? As
a result, researchers identify "hot spots of theirenment” and thus de-
termine the directions and measures to reduceithpact.

Hanson (2017) presents the results of the intewvietth the govern-
ment and business leaders, which identified a f#teostrategic but non-
financial motivators to reduce food and waste eelato food security,
waste management, environmental sustainabilitgticels with stakehold-
ers and ethical responsibility. As a result of stedy, the authors propose
a business criterion for the reduction of food éssand waste for the public
and private sectors, built on the principle: goa&taraction.

Schuster and Torero (2016) have explored issuderofinology and
methodology for measuring food loss and waste, dewtloping effective
food-chain policy solutions: international orgarniaas and research insti-
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tutes, national and local governments, civil sgcetd retailers. The au-
thors have investigated a range of postharvestdstamates by commodity
from various studies in Africa, case studies ofdfdass — Kenya and Ni-
geria, and losses in the Nigerian cassava valua.cha

Chegere (2018) has shown that reducing post-hatesses is a key
component for the complementation of efforts torads food safety issues
and for the increasing of incomes of the agricaltenterprises, especially
for the low-income households. The research anslylze role of recom-
mended crop treatment methods (with the aim ofelgisseduction) and
estimates the losses and benefits associated hdtipractice of reducing
food loss during storage.

Tesfaye and Tirivayi (2018) analyze the impact ropioved storage
technologies on the safety and well-being of fooabpcts through national
representative data from Ethiopia. The study hasdahat the use of ad-
vanced food storage technologies increases dieliagrsity and reduces
child malnutrition. Overall, research shows thapiioved storage technol-
ogies can improve food and nutrition security ara/ @ key role in the
mitigation of nutrition problems of a growing poptibn.

Richards and Hamilton (2018) have explored the riztefor commer-
cial peer-to-peer network (CPMS) or joint-venturens to enter the market
as exchange platforms. Their findings suggest ttiatsecondary markets
have the key elements needed to succeed CPMS apadliby tools aimed
at facilitating transactions in the secondary merkan be very effective in
reduction of food loss and waste.

Mylona (2018) provided the study of the possiblieas of the global
trends, such as climate change and the lack ofiress for the food securi-
ty. The document builds on the results of the 2fig@l safety and food
research in the EU.

Zezza (2017) presents the results of the intemaltioultidisciplinary
research project on measuring of the food intakiaénnational household
surveys. The case studies of developing countndsGECD countries are
synthesized in this paper.

Sheahan and Barrett (2017) explore the contempaiguyoaches to the
mitigation of the effects of food loss and wasteimy the storage phase in
Africa. This article reviews the current state lo¢ fiterature on PHL miti-
gation. First, they identify explicitly the variembjectives underlying the
efforts to reduce PHL levels. They summarize thaneded magnitudes of
losses, evaluate the methodologies used to gendrase estimates, and
explore the dearth of thoughtful assessment aréoptimal” PHL levels.
Then, they synthesize and critique the impact ewauiterature around
on-farm and off-farm interventions expected to \d&li PHL reduction.
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Finally, they suggest a suite of other approachesdivancing these same
objectives, some of which may prove more cost-tiffec

Summarizing the results of the scientifical reskaitis quite obvious
that the potential benefits of the reduction ofddoss and waste are con-
centrated in three areas: environmental (ratiosalaf resources to reduce
anthropogenic pressure on the environment), s¢iciaeased food availa-
bility, poverty eradication and gender inequalggpecially in rural areas)
and economic (preventing economic losses, savingesnand resources) in
a case of maintaining of the sufficient level abdicsecurity.

Our research focuses on social aspects. The hygsthEthe study is
the assumption that food loss and waste limit toel fphysical availability,
while reduction of food loss and waste has sigaificpotential social
benefits.

Resear ch methodology

The official data of the State Statistics Servi€dJkraine for 2016 served
as the information base in terms of regions andgygf products. It is not
feasible to calculate over a longer period as aliogrto previous studies
(Babych & Kovalenko, 2018), the level of productiand consumption of
food per capita in Ukraine over the past 5 yeassgnactically not changed.
The research of the limitation of the physical &lzlity of the different
types of products as a result of food loss andevasts carried out accord-
ing to the methodology developed by the authorse Téuthors’
methodological is based on the following principles
1. principle of purpose — assessment of the impaébad and food waste
on the level of on the physical availability of tbproducts;
2. the principle of time-unity (Kotykova, 2010) andrizén system of
indicators;
3. the systemic principle — systematization of indcatfor species of
products and regions;
4. the scientific principle — the use of different ¢égoof empirical research;
5. the principle of maximum informativeness, includirigual perception.
The study of the limitation of physical availatyliof different types of
products as a result of food loss and waste wagedavut according to the
method developed by the authors. In accordance twéhpurpose of the
study and the above principles, an appropriateesysif indicators is pro-
posed. In particular, for the group of productsainich the consumption
deficit is established in a small number of regierscereals, vegetables
and potatoes — the main indicator is the "producsarplus in the condi-
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tions when the rational consumption norms and feod losses are met"
(EP;); for the group of products in which the consumptdeficit is estab-
lished in a vast majority of regions — milk, mefatjits and vegetables —
the main calculation indicators are the "productstrortage in the condi-
tions when the rational consumption norms and feod losses are met"
(SP;) and the "specific gravity of the consumption sage, which occurs
as a result of food loss and waste". The calculabibthe deficit and the
surplus of production, in case of compliance wli rational consumption
norms and zero food losses are carried out by éhedas 1 and 2:

CD; + FLW; = SP;, (1)

if (CD; + FLW,) <0

CD; + FLW; = EP;, (2)
it (CD; + FLW,) >0

whereSP; are the deficit of the food production in caseamnpliance with
the rational consumption norms and zero food lgdsgper capitakP; is
the surplus of the food production in case of céamgle with the rational
consumption norms and zero food losses, kg pettagaf; is the con-
sumption shortage, kg per capita / kd@ally; is the food loss and waste,
kg per capita / kcal.

If as a result of calculations we get a negatidee/af the indicator —
we have a shortage, if positive — we have a surplus

CDl‘ =ACL —RCL', )(3

whereAC; is an actual consumption per capita, Rg; is the rational con-
sumption rate per capita, kg.

FLWgen

FLW; = — =, (4)

whereFLW,,, is the total food loss and waste, kg; P is poptapersons.

The methodology proposed by FAO (Figure 2) is usedalculate the
total food loss and wast& kW) in Ukraine.

The calculated weight percentages of food lossveaste are used (as
a percentage of what is included at each stagé)€ 3.

FAO's assessment is weight-based. When considariog of grain, its
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weight is the same as that of a ton of fruits twraof meat. However, these
types of food vary greatly in terms of calories ggogram. For example,
a kilogram of potatoes contains, on average, 7@, kdile a kilogram of
meat contains 1434 kcal. Consequently, the weigrdsurement does not
always reflect the foods' energetic nutrition tbah be consumed by peo-
ple. For this very reason the calculations of ftmxt and waste of animal
origin products, were also conducted, showing ficamt consumption
deficit, in kcal.

Results

Food loss and waste leads to the limitation of ghgsical availability of

food. The results of our calculations of the pdssimlumes of the food
shortages coverage in case of compliance with dtieral consumption
norms and zero food losses for different typesrofipcts are the confirma-
tion of this thesis.

Thus, there is no shortage of bread products’ aopsion in Ukraine as
a whole, but in Dnipropetrovsk, Zaporizhzhia, Kyiyhansk, Lviv, Rivne
and Kharkiv regions it is from 1.5 to 18.9 kg papita (Table 2).

Food loss and waste per capita in Ukraine make4ip kg of bread
products, which is higher than the rational consimnprate (101 kg) in
Vinnytsa, Zhytomyr, Zaporizhzhia, Kyiv, Kirovograd?oltava, Sumy,
Khmelnytskiy and Cherkasy regions; the smallestn—thie Chernivtsi re-
gion. Thus, the ratio between the smallest andldahgest food losses is
1:58. In all regions, food loss and waste excebdsdeficit, so in areas
where there was a shortage of products at zero lftss@s, a positive bal-
ance and even surplus of grain products will bal#shed: Dnipropetrovsk
— 5.5 kg / person, Zaporizhzhia — 36.6 kg / perdéyiy — 90.9 kg /
person, Luhansk — 1.1 kg / person, Lviv — 26.7 kgefson, Rivhe —
24.7 kg / person, Kharkiv — 29.3 kg / person. Doi¢hte insurance fund,
which is 20% of the rational consumption norm, éhevrill be deficit of
bread products in all regions of Ukraine, and vzi¢tho food losses, it will
remain only in Dnipropetrovsk, Luhansk and Chertsveegions.

Concerning potatoes, there is also no shortage ookumption in
Ukraine as a whole, at the same time it was frd®nt@.25.8 kg per capita
in Dnipropetrovsk, Donetsk, Zaporizhzhia, Luhanbkykolayiv, Odesa
and Kharkiv regions. Food and food waste per capitdkraine make up
117.1 kg of potatoes, which is higher than theorati consumption rate
(124 kg) in Vinnytsa, Volyn, Zhytomyr, Ivano-Framkk, Kyiv, Kirovo-
grad, Rivne, Sumy, Ternopil, Khmelnytskiy, Cherkaghernivtsi and
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Chernihiv regions; the smallest — in the Donetsljiae. Thus, the ratio
between the smallest and the largest losses of iBAdB. In all regions,
food loss and waste exceeds the deficit, so imasakghere there was
a shortage of products with zero food losses, @&ipedalance and even
a surplus of potatoes will be established: in Dopetrovsk — 51.9 kg /
person, Donetsk — 10.6 kg / person, Zaporizhzhia36-6 kg / person,
Luhansk — 30.5 kg / person, Mykolayiv — 64.7 kgergon, Odesa —
44.7 kg / person, Kharkiv — 86.2 kg / person. Tgkimto account the in-
surance fund, which is 20% of rational consumpti@mnm, there will be
shortage of potatoes in the Zakarpattia, Kyiv, Kaograd, Poltava and
Kherson regions of Ukraine, and with zero food éssi will remain only
in Donetsk region.

There is no shortage of consumption of vegetabtedJkraine as
a whole, however, it was from 1.2 to 43.4 kg pegitzain Volyn, Donetsk,
Ivano-Frankivsk, Luhansk, Lviv, Rivhe and Khmelrgysregoins. Food
loss and waste per capita in Ukraine make up 7§.6fkregetables, which
is higher than the rational consumption rate (1§lik Kherson region; the
smallest loss (33.6 kg) — in the Luhansk regionushhe ratio between
the smallest and the largest food losses is 1rlall regions, food loss and
waste exceeds the deficit, thus, in areas whene thvas a shortage of
products in case of zero food losses a positivartcal will be established,
and even an excess of vegetables: in Volyn — 78 .6person, Donetsk —
25.2 kg / person Ivano-Frankivsk — 24.1 kg / perdonv — 65.5 kg /
person, Rivne — 38.4 kg / person, Khmelnytskiy —53&y / person. The
exception is the Luhansk region, where even witlo Zeod losses a nega-
tive balance of 9.8 kg per capita will be estalhTaking into account
the insurance fund, which is 20% of the rationatrmaf consumption,
there will be deficit of vegetables in all regiomisUkraine, and in case of
zero loss of food it will survive only in Donetskéh Ivano-Frankivsk re-
gions.

The consumption of fruits and vegetables per capitdkraine does not
meet the norm: the average deficit in the courgr§0.3 kg; in terms of the
regions the highest level is set in Luhansk (54} &nd the smallest one
— in Kyiv region (16.9 kg). Thus, the ratio betweitne smallest and the
largest shortage is 1:3 (Table 3).

In Volyn, Donetsk, Kirovograd, Luhansk, Rivne, Syrifgrnopil, Kher-
son, Khmelnytskiy and Chernihiv regions, the deficifruit and vegetable
consumption exceeds a half of the rational norroolsumption (45 kg per
capita).

In five regions of Ukraine (Vinnytsa, Kyiv, Poltavdhmelnytskiy and
Chernivtsi) the loss of fruits is more than 45 lgg papita, and in only three
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regions (Luhansk, Sumy and Chernihiv regions)ss an 10 kg per capi-
ta. Thus, in Vinnytsa, Kyiv, Poltava, Khmelnytskipnd Chernivtsy regions
the share of the food consumption shortage duketdaod loss and waste
is 100%, and hence the deficit of fruit consumpiioa case of compliance
with the rational consumption norms and zero fambés in these regions
will be overcome. The deficit index will remain hign Donetsk, Luhansk
and Sumy regions (over 40 kg per capita). In amotbar regions (in
Dnipropetrovsk, Zakarpattia, Mykolayiv and Khergegions), the share of
consumption deficits due to the food loss and westeeds 50%.

The consumption of meat and meat products peraapit/kraine does
not meet the norm: the average deficit in the aguist28.6 kg; in terms of
the regions, the highest level is set in Luhangk44g), and the smallest
one — in Kyiv region (17.5 kg). Thus, the ratioweén the smallest and
the highest deficit is 1:2.3.

The deficit of meat and meat products consumptiodinnytsa, Volyn,
Zhytomyr, Zakarpattia, Zaporizhzhia, lvano-Frankivd.uhansk, Lviv,
Mykolayiv, Odesa, Poltava, Rivne, Sumy, Ternopihakkiv, Kherson,
Khmelnytskiy, Cherkasy, Chernivtsi and Chernihigioms exceeds one
third of the rational norm of their consumption (@pper capita).

In five regions of Ukraine (Vinnytsa, Volyn, Dnigretrovsk, Kyiv and
Cherkasy) the loss of meat and meat products ig than 27 kg per capita
and in Luhansk region is less than 10 kg per caphas, in Vinnytsa, Vol-
yn, Dnipropetrovsk, Kyiv and Cherkasy regions thare of food consump-
tion shortage due to the food loss and waste i861@hd hence the deficit
of fruit consumption in case of compliance with tla¢ional consumption
norms and zero food losses in these regions withus¥come. The deficit
ratio will remain high enough in Zakarpattia, IvaR@nkivsk, Luhansk,
Mykolayiv, Odesa and Chernivtsi regions (more tBlrkg per capita). In
Donetsk, Kirovograd, Lviv, Poltava, Ternopil, Khark Kherson and
Khmelnytskiy the share of consumption deficits doghe food loss and
waste exceeds 50%.

The consumption of milk and dairy products per api Ukraine does
not meet the norm: the average deficit in the aguist 170.5 kg; In terms
of the regions, the highest level is set in Luha(2ld..8 kg), and the small-
est one — in Ivano-Frankivsk region (98.6 kg). Thbe ratio between the
smallest and the highest deficit is 1:2.5.

In Donetsk, Zaporizhzhia and Odesa regions, th&ideff milk and
dairy products exceeds 50% of the rationale normoosumption (190 kg
per capita); in the rest (except of lvano-Frankivelgion) — 30% of ra-
tional consumption (127 kg per capita).
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The loss of milk and dairy products in nine regiohdJkraine (Vinny-
tsa, Zhytomyr, Kyiv, Poltava, Sumy, Ternopil, Khmgiskiy, Cherkasy
and Chernihiv) is more than 50 kg per capita, anly in Donetsk and
Luhansk regions is less than 20 kg per capita. Siae of consumption
deficits due to the food loss and waste is belo® 58nd hence the deficit
of milk and dairy products consumption in a caseahpliance with the
rational consumption norms and zero food lossdkese regions will not
be overcome. In case of compliance with the raticopasumption norms
and zero food losses the highest level of deficihiDonetsk, Zaporizhzhia,
Luhansk and Odesa regions (over 150 kg per cagditaponetsk and
Luhansk regions the share of consumption deficits td the food loss and
waste does not exceed 10%.

In general, the consumption of animal products kmaihe is 790 kcal
per day, which is in 585 kcal less than the rafioltam of consumption
(Table 4). The highest level of shortage in anipradducts consumption
(more than 600 kcal per capita) was establishe@higtomyr, lvano-
Frankivsk, Kirovograd, Lvivska, Sumy and Khersomgioas, and the
smallest one (484 kcal per capita) in Chernivtgios.

At the same time, the share of food consumptiontabe due to the
food loss and waste in Vinnytsa, Kyiv and Cherkesgyions is more than
50% and less than 10% in Luhansk region. In absdktims, the loss of
food loss and waste per capita is from 54 kc#henLuhansk region to 334
kcal in Cherkasy region (1:6), in particular: upli@0 kcal — in Donetsk,
Zakarpattia, Zaporizhzhia, Luhansk and Mykolayigioas; from 101 to
199 kcal — in Volyn, Dnipropetrovsk, Zhytomyr, Ivaifrrankivsk, Kiro-
vograd, Lviv, Poltava, Rivhe, Sumy, Ternopil, KharkkKherson, Khmel-
nytskiy, Chernivtsi and Chernihiv regions; from 200299 kcal — in Kyiv
region; 300 and more kcal — in Vinnytsa and Cherkagions.

Discussion

Domestic scientists devote inadequate attentiothito problem: Ukraine
does not have full-scale studies of food loss aadtevat the regional or
national level. Undoubtedly, there are scholarlykgadealing with certain
aspects of the problem under the study, but theyoaal and unsystematic.
The overwhelming majority of scientific works, inhigh the issue of
food and food waste is being studied in one wawmother, belongs to
a foreign scientific school. However, in the glob@abd loss and waste cal-
culations conducted by FAO, Ukraine does not appease a separate
country, but is classified as "Europe”. It is quitavious that the averaged
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indicators of this group are not close to the tiegliof Ukraine, and there-
fore — proposals for reducing food loss and wad¢eeloped on the basis
of such analytical data, cannot be fully repredemafor our country,
which required the corresponding calculations atiogrto actual data. For
this reason, the authors carried out respectivaulzions of food loss and
waste in Ukraine. The calculations were conductembaing to the type of
main products and regions (Babych, 2018), which msearch of the
physical availability of food products are grourglon.

There is no study of the impact of food loss andtean the level of
food physical avalability’s limitation in Ukraing all. From this point of
view, this scientific research has an importantotagcal and practical
significance: a new methodological approach has ldexeloped; and the
hypothesis that food loss and waste limit physaadilability of food and
the reduction of losses has a significant potensiatial benefit is
confirmed.

The obtained results are of the utmost importancghiaping the food
supply policy in Ukraine. Firstly, it has been enually proven that the
zero losses of food loss and waste on grains, gegand vegetables make
it possible to form the food insurance fund forsiagroducts, but for meat
and meat products, milk, dairy products, and frait$o provide up to 50%
coverage of the existing shortage of consumptiothee products. At the
same time, it is not necessary to spend additicegurces, which creates
an excessive pressure on the environment and teatis greater environ-
mental and economic losses. Secondly, reducindaibe loss and waste
has positive social consequences through the expamné the physical
availability of food, which, under other conditigrisads to greater eco-
nomic availability of products, as well as conttigmito the gender equality
and poverty reduction for rural residents.

Conclusions

It is proved that food loss and waste has sigmificeegative social conse-
guences. The social consequences of food loss aastewconstitute
a limitation on access to food. According to thiewkations on bread prod-
ucts, potatoes and vegetables, there is no deficibnsumption in Ukraine
as a whole. At the same time, taking into accolatinsurance fund, there
will be shortage of these products in the vast nigjoof regions of

Ukraine. The consumption of fruits and vegetablesat and meat prod-
ucts, milk in Ukraine per capita is not in line ithe norm: the average
deficit in the country is 40.3, 27.6 and 170.5 tagpectively. At the same
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time, the share of food consumption and food logbwaste accounted as
61.6% for fruits and vegetables, 72.0% for meat an@t products, and
25.4% for milk.

It is established that at zero losses of food, fsledrtage will continue
only in several regions of Ukraine for certain typd products. Such indi-
cators (zero losses of food) correspond to thel lek/¢éechnology of the
developed countries, but are not yet available koaloe: the degree of
wear of fixed assets in agriculture, forestry astidries makes up 37.3% in
2016 (State Statistics Service of Ukraine, 2016)7% of livestock pro-
duction in 2016 was produced by households witspetial equipment for
mechanized milking, special refrigerated milk sggaells and specialized
slaughter equipment. On the other hand, Ukrainedbaeloped and adopt-
ed relevant laws that require compliance with theoRean norms in the
production of milk and meat, including mechanizeikimg and special
areas for slaughter of animals, which significamédgluces the rates of food
and food waste at this stage and they will indedespond to the FAO.

The reduction of food loss and waste can be ortbasfe rare strategies
that will have the highest effect with minimal cost

In our opinion, these studies — the clarificatidnn@ight percentages
of food loss and waste for Ukraine — should beiedrout in the future.
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Annex

Table 1. Weight percentages of food loss and waste (as eepege of what is
included at each stage) for Europe

Type of Agricultural Postharvest Processing Distribution:

- - handling and Supermarket  Consumption

production Production and storage  packaging Retail
Cereals 2 4 0.5-10 2 25
Roots and tubers 20 9 15 7 17
Oilseeds and 10 1 5 1 4
pulses
Fruits and 20 5 5 10 19
vegetables
Meat 31 0.7 5 4 11
Fish and seafood 9.4 0.5 6 9 11
Milk 35 0.5 1.2 0.5 7

Scource: FAO (2011, p. 33-35).

Table 2. Limitations of the physical availability of graiproducts, potatoes and
vegetables as a result of food loss and waste raibkin 2016

Surplus (+) of
productsin a case

Actual Deficit (-) in - ;
consumption per ~ consumption Food lossand of oomphancewnh
; waste per therational
capita per year, , kg per ita. k .
kg capita capita, kg consumption
AC. CD. FLW, norms and zero
Region t t food losses, kg
EP;
s 3 o & o & s &
s &= & 3 = 8 5 % & § & §
5 8 5 5 8 % 5 8 % 5 8 &
> > > >
Ukraine 101.0139.8 163.7 0.0 15.8 2.7 64.3117.1 79.6 64.3 1329 823
Vinnytsa 111.3184.4 176.0 103 604 150190.5236.3 93.1 200.8 296.7 108.1
Volyn 108.4 183.0 155.5 74 590 55 47.4181.2 79.1 54.8 240.2 73.6
Dnipropetrovs g, 8 1194 1857 62 46 247 11.7 56.5 69.1 55 519 938
Donetsk 105.6 98.2 147.4 46 -258 -136 11.0 36.4 38.8 156 106 252
Zhytomyr 110.1184.6 165.8 91 606 48107.9230.1 73.8 117.0 290.7 78.6

Zakarpattia 111.6143.6 162.0 106 196 10 12.4 83.3 65.0 23.0 1029 66.0
Zaporizhzhia 96.2107.2 167.7 -48 -168 6.7 41.4 474 78.2 36.6 30.6 84.9

lvano- 111.3 189.6 138.4 103 656 226 25.9140.4 46.7 206.0 24.1
Frankivsk 36.2

Kyiv 82.1 127.0 170.9 -189 30 99109.8291.3149.7 90.9 294.3 159.6
Kirovograd 105.6148.7 176.5 46 247 155210.7163.3 77.7 2153 188.0 93.2
Luhansk 87.5109.0 117.6 -135 -150 434 14.6 455 336 1.1 305 -9.8

Lviv 99.5 181.0 159.8 -15 570 -12 28.2118.2 66.7 26.7 175.2 65'.5




Table 2. Continued

Surplus (+) of
productsin a case

Actual Deficit ()in i jossand  of compliance with
consumption per  consumption waste per the rational
capita per year, , kg per . .
K ' capita, kg consumption
g capita
AC; CD, FLW, norms and zero
Region food losses, kg
EP;
o 3 o 8 o 8 o 3
£ 8 8 5§88 5 8 8 § 8 %
5 8 5 5 8 % 5 8 B 5 B &
> > > >
Mykolayiv 109.2 116.4 187.2 82 -76 262 51.7 69.3141.8 599 61.7 168.0
Odesa 103.5111.0 161.1 25 -130 01 43,5 57.7 59.4 46.0 447 595
Poltava 103.2146.3 188.5 22 223 275237.9122.0105.7 240.1 144.3 133.2
Rivne 94.9170.4 137.2 61 464 -238 30.8184.0 62.2 24.7 2304 384
Sumy 104.4174.0 164.3 34 500 33200.7205.7 57.2 204.1 255.7 60.5
Ternopil 101.4157.3 161.2 04 333 02 80.8166.5 73.6 81.2 199.8 73.8
Kharkiv 945 120.2 179.2 65 -38 182 358 90.0 783 29.3 86.2 96.5
Kherson 112.7145.8 171.2 117 218 102 39.7 71.3369.4 514 93.1 379.6
Khmelnytskiy 112.0174.2 139.7 110 502 -21.3147.5182.8 54.8 158.5 233.0 33.5
Cherkasy 118.8159.6 175.3 178 356 14.3165.1145.0 86.3 182.9 180.6 100.6
Chernivtsi 108.4154.9 1784 74 309 174 4.1136.5 839 115 167.4 101.3
Chernihiv 109.1167.0 1715 81 430 105 84.21455 60.6 92.3 1885 71.1
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Table 4. Limitations of the physical availability of animproducts as a result of
food loss and waste in Ukraine in 2016

Caloric content of Specific gravity of

the daily diet, kcal  Consumption  /.20d 10sS the food
and waste :
. According shor tage, per capita, consumption
Region tothe kcal per keal per ' deficit, which
Actual rational capita day occursasaresult
norms CD; FLW. of food lossand
' waste, %
Ukraine 790 1375 585 131 22.4
Vinnytsa 790 1375 585 300 51.2
Volyn 857 1375 518 173 334
Dnipropetrovsk 825 1375 550 138 25.1
Donetsk 798 1375 577 76 13.2
Zhytomyr 750 1375 625 121 19.4
Zakarpattia 843 1375 532 85 16.0
Zaporizhzhia 819 1375 556 91 16.4
Ivano-Frankivsk 755 1375 620 116 18.7
Kyiv 844 1375 531 297 55.9
Kirovograd 767 1375 608 121 19.9
Luhansk 816 1375 559 54 9.6
Lviv 645 1375 730 110 15.1
Mykolayiv 811 1375 564 100 17.6
Odesa 803 1375 572 73 12.8
Poltava 785 1375 590 170 28.8
Rivne 798 1375 577 112 19.4
Sumy 754 1375 621 120 19.3
Ternopil 790 1375 585 134 22.9
Kharkiv 791 1375 584 107 18.3
Kherson 767 1375 608 108 17.8
Khmelnytskiy 836 1375 539 134 24.9
Cherkasy 836 1375 539 334 62.0
Chernivtsi 891 1375 484 106 21.9

Chernihiv 836 1375 539 142 26.4




Figure 1. Potential social benefits from the reduction ofddoss and waste in
Ukraine

THE POTENTIAL BENEFITS AFTER THE

SrERet FOOD LOSS AND WAST EDECREASING

RESULT

poverty level

- increases returns for farmers

- reduces money expenditures per un
purchased food for households

it of

reducing poverty

(]
=
T - increases the productivity of private
= plots, which reduces the labor time of the benefits for
@ gender rural women women in the
< - frees money resources for other countryside
§ purposes (education, health, etc.)
- increases the amount of food increasing the leve
access to food ) A
- reduces the price of food of food availability
Figure 2. The method of food loss and waste calculation
> Fresh
: f&v (K)
> Supplyelements Domestic 2 Utilization _ Food :
supply - elements = 0 =,
) quantity (E) 1
1 Proces
Production (A) A Feed (F) f :> sed
T , v . f&v (L)
1 1
Import quantity (B) : Seed (G) !
= — . == —— l
Stock variation (D) Processing (H)
T +.
Export quantity (C) Wastedl
— _

A+B+C-D=E-(F+G+H+l)=J=K+L

Example: Calculations on losses and waste of mildkraine. The below shows the mass
flow of total milk (thousand tons) in the 2016.



Waste percentage in each step of the FSC:

Agricultural production = 3.5%

Postharvest handling and storage = 0.5%

Processing and packaging = 1.2%

Distribution (fresh & processed) = 0.5%

Consumption (fresh & processed) = 7%

Calculations on primary equivalent milk losses amdte in each step of the FSC:
Agricultural production: (0.035/(1-0.035))*103823%6.5 thousand tons
Postharvest handling and storage: 0.005*10382 & thibusand tons
Processing and packaging = 0.012*(2850+6090) =3lthibusand tons
Distribution (fresh): 0.005*58 = 0.3 thousand tons

Distribution (processed): 0.005*(2850+6090-107.72)4=2 thousand tons
Consumption (fresh): 0.07*(58-0.3) = 4.0 thousast

Consumption (processed): 0.07%(2850+6090-107.3)44215.2 thousand tons
Conversion factors:

peeling by hand = 1.0;

industrial peeling = 1.0;

mean = 0.1

Calculations on edible milk losses and waste itheaep of the FSC:
Agricultural production: 376.5*1.0 = 376.5 thousands

Postharvest handling and storage: 51.9*1.0 = 5ih@dand tons
Processing and packaging: 107.3*1.0 = 107.3 thaligars

Distribution: (0.3*1.0)+(44.2*1.0) = 44.5 thousatwhs

Consumption: (4.0*1.0)+(615.2*1.0) = 619.2 thous&ms

Scource: FAO (2011, p. 33-35).





