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Abstract 
 
Research background: The commitment to increasing the volume of agricultural production 
remains the main strategy for food supply in Ukraine. In fact, such an approach does not solve the 
problem of the limitation of food’s physical availability. It works quite the opposite way, as there 
is a guaranteed food loss and waste, worsened environmental situation and decreased level of 
economic availability of food. 
Purpose of the article: According to the results of the empirical study, the volume of food short-
ages has been determined as a result of food loss and waste, food surpluses in case of compliance 
with the rational consumption norms and zero food loss and waste, as well as potential social 
benefits from reducing food loss and waste. 
Methods: The research of the limitation of the physical availability of the different types of 
products as a result of food loss and waste was carried out according to the methodology devel-
oped by the authors. In particular, for the group of products in which the consumption deficit is 
established in a small number of regions — the main indicator is the "production surplus in the 
conditions when the rational consumption norms and zero food loss are met"; for the group of 
products in which the consumption deficit is established in the vast majority of regions — the 
main calculation indicators are the "production shortage in the conditions when the rational con-
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sumption norms and zero food loss are met" and the "specific gravity of the consumption short-
age, which occurs as a result of food loss and waste".  
Findings & Value added: The obtained results are crucially important for shaping of the food 
security policy. Reducing of the food loss and waste has positive social consequences through the 
expansion of the physical availability of food, which, under other conditions, leads to greater 
economic availability of products, as well as contributes to the gender equality and poverty reduc-
tion for rural residents. 

 
 
Introduction 

 
The calculation of the food loss and waste scale in Ukraine has showed that 
approximately one in every ten calories made for human consumption is 
ultimately not consumed by them (Babych, 2018). Food is being lost in 
various ways in all regions of Ukraine, at all stages of the creation of chain 
of food value, and in all types of products. As a result, the physical and 
economic availability of food is decreasing, and the burden on the agrarian 
sector is increasing: more and more food is required to compensate for the 
loss of food that is ultimately not consumed by humans. 

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

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

The object of the study is the limitation of the physical availability of 
food products as a result of food loss and waste. The research subject in-
cludes the indicators of the deficit and the surplus of the different types of 
products in the regions of Ukraine due to the food loss and waste and their 
reduction. 

"Literature Review" section provides a brief description of the works of 
researchers who are investigating the problem of food loss and waste at the 
national level and in the global scale. Then, “Research methodology" in-
forms on principles, data base, methodology and sequence of calculations 
of indicators for assessing the limitation of physical availability of food 
products as a result of food loss and waste. The "Results" section presents 
the calculated indicators of consumption deficit and food surplus under 
compliance to rational consumption norms and with zero food losses across 
the regions of Ukraine and among the main kinds of products. Then, "Dis-
cussion" section comments the author's contribution to solving the re-
searched problem. Finally, "Conclusions" section defines the limitations on 
the possibility of achieving zero losses and outlines issues that require re-
search in the future. 
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Literature review 
 

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

Lipinski et al. (2013) have carried out research on the estimation of food 
loss and waste globally (according to 2009), defined the terms "loss of 
food" and "food loss and waste", and also proposed the strategies aimed at 
reduction of food losses. About 24 percent of all calories currently pro-
duced for human consumption are lost or wasted. This paper examines the 
implications of this amount of loss and waste, profiles a number of ap-
proaches to reducing it, and puts forward five recommendations on how to 
move forward with this issue. "Reducing Food Loss and Waste" is the se-
cond installment in the series that forms the foundation of the “World Re-
sources Report 2013–14: Creating a Sustainable Food Future”. 

The FAO study (2011) highlights the losses that occur along the entire 
food chain, and measures their magnitude; the causes of food losses and 
possible ways of their prevention are determined. 

The work of the SAVE FOOD (2015) is devoted to the issues of "food 
loss" and "food waste" terminology, the conditions for the emergence and 
consequences of food and food waste loss, as well as strategies for reducing 
the loss of food and food waste in a globalized world. 

The FAO study (2013) provides a global assessment of the environmen-
tal impacts of food loss and waste on each stage of the food chain, focusing 
on climate, water, land and biodiversity impacts, as well as economic quan-
tification, which is based on the world prices of producers. The paper an-
swers two main questions: what are the consequences of a loss of nutrition 
for natural resources and where are these consequences coming from? As 
a result, researchers identify "hot spots of the environment" and thus de-
termine the directions and measures to reduce their impact. 

Hanson (2017) presents the results of the interviews with the govern-
ment and business leaders, which identified a set of the strategic but non-
financial motivators to reduce food and waste related to food security, 
waste management, environmental sustainability, relations with stakehold-
ers and ethical responsibility. As a result of the study, the authors propose 
a business criterion for the reduction of food losses and waste for the public 
and private sectors, built on the principle: goal-meta-action. 

Schuster and Torero (2016) have explored issues of terminology and 
methodology for measuring food loss and waste, and developing effective 
food-chain policy solutions: international organizations and research insti-
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tutes, national and local governments, civil society and retailers. The au-
thors have investigated a range of postharvest loss estimates by commodity 
from various studies in Africa, case studies of food loss — Kenya and Ni-
geria, and losses in the Nigerian cassava value chain. 

Chegere (2018) has shown that reducing post-harvest losses is a key 
component for the complementation of efforts to address food safety issues 
and for the increasing of incomes of the agricultural enterprises, especially 
for the low-income households. The research analyzes the role of recom-
mended crop treatment methods (with the aim of losses’ reduction) and 
estimates the losses and benefits associated with the practice of reducing 
food loss during storage. 

Tesfaye and Tirivayi (2018) analyze the impact of improved storage 
technologies on the safety and well-being of food products through national 
representative data from Ethiopia. The study has found that the use of ad-
vanced food storage technologies increases dietary diversity and reduces 
child malnutrition. Overall, research shows that improved storage technol-
ogies can improve food and nutrition security and play a key role in the 
mitigation of nutrition problems of a growing population. 

Richards and Hamilton (2018) have explored the potential for commer-
cial peer-to-peer network (CPMS) or joint-venture firms to enter the market 
as exchange platforms. Their findings suggest that the secondary markets 
have the key elements needed to succeed CPMS and the policy tools aimed 
at facilitating transactions in the secondary markets can be very effective in 
reduction of food loss and waste. 

Mylona (2018) provided the study of the possible effects of the global 
trends, such as climate change and the lack of resources for the food securi-
ty. The document builds on the results of the 2050 food safety and food 
research in the EU. 

Zezza (2017) presents the results of the international multidisciplinary 
research project on measuring of the food intake in the national household 
surveys. The case studies of developing countries and OECD countries are 
synthesized in this paper. 

Sheahan and Barrett (2017) explore the contemporary approaches to the 
mitigation of the effects of food loss and waste during the storage phase in 
Africa. This article reviews the current state of the literature on PHL miti-
gation. First, they identify explicitly the varied objectives underlying the 
efforts to reduce PHL levels. They summarize the estimated magnitudes of 
losses, evaluate the methodologies used to generate those estimates, and 
explore the dearth of thoughtful assessment around “optimal” PHL levels. 
Then, they synthesize and critique the impact evalution literature around 
on-farm and off-farm interventions expected to deliver PHL reduction. 
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Finally, they suggest a suite of other approaches to advancing these same 
objectives, some of which may prove more cost-effective. 

Summarizing the results of the scientifical research, it is quite obvious 
that the potential benefits of the reduction of food loss and waste are con-
centrated in three areas: environmental (rational use of resources to reduce 
anthropogenic pressure on the environment), social (increased food availa-
bility, poverty eradication and gender inequality, especially in rural areas) 
and economic (preventing economic losses, saving money and resources) in 
a case of maintaining of the sufficient level of food security. 

Our research focuses on social aspects. The hypothesis of the study is 
the assumption that food loss and waste limit the food physical availability, 
while reduction of food loss and waste has significant potential social 
benefits.  

 
 

Research methodology 
 

The official data of the State Statistics Service of Ukraine for 2016 served 
as the information base in terms of regions and types of products. It is not 
feasible to calculate over a longer period as according to previous studies 
(Babych & Kovalenko, 2018), the level of production and consumption of 
food per capita in Ukraine over the past 5 years has practically not changed. 

The research of the limitation of the physical availability of the different 
types of products as a result of food loss and waste was carried out accord-
ing to the methodology developed by the authors. The authors’ 
methodological is based on the following principles: 
1. principle of purpose – assessment of the impact of food and food waste 

on the level of on the physical availability of food products; 
2. the principle of time-unity (Kotykova, 2010) and certain system of 

indicators; 
3. the systemic principle – systematization of indicators for species of 

products and regions; 
4. the scientific principle – the use of different types of empirical research; 
5. the principle of maximum informativeness, including visual perception. 

The study of  the limitation of physical availability of different types of 
products as a result of food loss and waste was carried out according to the 
method developed by the authors. In accordance with the purpose of the 
study and the above principles, an appropriate system of indicators is pro-
posed. In particular, for the group of products in which the consumption 
deficit is established in a small number of regions — cereals, vegetables 
and potatoes — the main indicator is the "production surplus in the condi-
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tions when the rational consumption norms and zero food losses are met" 
(���); for the group of products in which the consumption deficit is estab-
lished in a vast majority of regions — milk, meat, fruits and vegetables — 
the main calculation indicators are the "production shortage in the condi-
tions when the rational consumption norms and zero food losses are met" 
(���) and the "specific gravity of the consumption shortage, which occurs 
as a result of food loss and waste". The calculation of the deficit and the 
surplus of production, in  case of compliance with the rational consumption 
norms and zero food losses are carried out by the Formulas 1 and 2: 

 
��� +  	
�� =  ��� ,                                    (1) 

 
if  (��� + 	
��)  < 0 

 
��� +  	
�� =  ���,                                     (2) 

 
if  (��� + 	
��)  > 0 

 
where ��� are the deficit of the food production in case of compliance with 
the rational consumption norms and zero food losses, kg per capita; ��� is 
the surplus of the food production in case of compliance with the rational 
consumption norms and zero food losses, kg per capita; ��� is the con-
sumption shortage, kg per capita / kcal; 	
�� is the food loss  and waste, 
kg per capita / kcal. 

If as a result of calculations we get a negative value of the indicator — 
we have a shortage, if positive — we have a surplus. 

 
��� = ��� − ���,                                                (3) 

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

	
�� =  
������

Р
,                                                    (4) 

 
where 	
���� is the total food loss and waste, kg; P is population, persons. 

The methodology proposed by FAO (Figure 2) is used to calculate the 
total food loss and waste (	
����) in Ukraine. 

The calculated weight percentages of food loss and waste are used (as 
a percentage of what is included at each stage) (Table 1). 

FAO's assessment is weight-based. When considering a ton of grain, its 
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weight is the same as that of a ton of fruits or a ton of meat. However, these 
types of food vary greatly in terms of calories per kilogram. For example, 
a kilogram of potatoes contains, on average, 767 kcal, while a kilogram of 
meat contains 1434 kcal. Consequently, the weight measurement does not 
always reflect the foods' energetic nutrition that can be consumed by peo-
ple. For this very reason the calculations of food loss and waste of animal 
origin products, were also conducted, showing significant consumption 
deficit, in kcal.  

 
 

Results 
 

Food loss and waste leads to the limitation of the physical availability of 
food. The results of our calculations of the possible volumes of the food 
shortages coverage in case of compliance with the rational consumption 
norms and zero food losses for different types of products are the confirma-
tion of this thesis. 

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

Food loss and waste per capita in Ukraine make up 64.3 kg of bread 
products, which is higher than the rational consumption rate (101 kg) in 
Vinnytsa, Zhytomyr, Zaporizhzhia, Kyiv, Kirovograd, Poltava, Sumy, 
Khmelnytskiy and Cherkasy regions; the smallest — in the Chernivtsi re-
gion. Thus, the ratio between the smallest and the largest food losses is 
1:58. In all regions, food loss and waste exceeds the deficit, so in areas 
where there was a shortage of products at zero food losses, a positive bal-
ance and even surplus of grain products will be established: Dnipropetrovsk 
— 5.5 kg / person, Zaporizhzhia — 36.6 kg / person, Kyiv — 90.9 kg / 
person, Luhansk — 1.1 kg / person, Lviv — 26.7 kg / person, Rivne — 
24.7 kg / person, Kharkiv — 29.3 kg / person. Due to the insurance fund, 
which is 20% of the rational consumption norm, there will be deficit of 
bread products in all regions of Ukraine, and with zero food losses, it will 
remain only in Dnipropetrovsk, Luhansk and Chernivetsi regions. 

Concerning potatoes, there is also no shortage of consumption in 
Ukraine as a whole, at the same time it was from 3.8 to 25.8 kg per capita 
in Dnipropetrovsk, Donetsk, Zaporizhzhia, Luhansk, Mykolayiv, Odesa 
and Kharkiv regions. Food and food waste per capita in Ukraine make up 
117.1 kg of potatoes, which is higher than the rational consumption rate 
(124 kg) in Vinnytsa, Volyn, Zhytomyr, Ivano-Frankivsk, Kyiv, Kirovo-
grad, Rivne, Sumy, Ternopil, Khmelnytskiy, Cherkasy, Chernivtsi and 
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Chernihiv regions; the smallest — in the Donetsk region. Thus, the ratio 
between the smallest and the largest losses of food is 1:8. In all regions, 
food loss  and waste exceeds the deficit, so in areas where there was 
a shortage of products with zero food losses, a positive balance and even 
a surplus of potatoes will be established: in Dnipropetrovsk — 51.9 kg / 
person, Donetsk — 10.6 kg / person, Zaporizhzhia — 30.6 kg / person, 
Luhansk — 30.5 kg / person, Mykolayiv — 64.7 kg / person, Odesa — 
44.7 kg / person, Kharkiv — 86.2 kg / person. Taking into account the in-
surance fund, which is 20% of rational consumption norm, there will be 
shortage of potatoes in the Zakarpattia, Kyiv, Kirovograd, Poltava and 
Kherson regions of Ukraine, and with zero food losses it will remain only 
in Donetsk region. 

There is no shortage of consumption of vegetables in Ukraine as 
a whole, however, it was from 1.2 to 43.4 kg per capita in Volyn, Donetsk, 
Ivano-Frankivsk, Luhansk, Lviv, Rivne and Khmelnytskiy regoins. Food 
loss and waste per capita in Ukraine make up 79.6 kg of vegetables, which 
is higher than the rational consumption rate (161 kg) in Kherson region; the 
smallest loss (33.6 kg) — in the Luhansk region. Thus, the ratio between 
the smallest and the largest food losses is 1:11. In all regions, food loss and 
waste exceeds the deficit, thus, in areas where there was a shortage of 
products in case of zero food losses a positive balance will be established, 
and even an excess of vegetables: in Volyn — 73.6 kg / person, Donetsk — 
25.2 kg / person Ivano-Frankivsk — 24.1 kg / person, Lviv — 65.5 kg / 
person, Rivne — 38.4 kg / person, Khmelnytskiy — 33.5 kg / person. The 
exception is the Luhansk region, where even with zero food losses a nega-
tive balance of 9.8 kg per capita will be established. Taking into account 
the insurance fund, which is 20% of the rational norm of consumption, 
there will be deficit of vegetables in all regions of Ukraine, and in case of 
zero loss of food it will survive only in Donetsk and Ivano-Frankivsk re-
gions. 

The consumption of fruits and vegetables per capita in Ukraine does not 
meet the norm: the average deficit in the country is 40.3 kg; in terms of the 
regions the highest level is set in Luhansk (54.4 kg), and the smallest one 
— in Kyiv region (16.9 kg). Thus, the ratio between the smallest and the 
largest shortage is 1:3 (Table 3). 

In Volyn, Donetsk, Kirovograd, Luhansk, Rivne, Sumy, Ternopil, Kher-
son, Khmelnytskiy and Chernihiv regions, the deficit in fruit and vegetable 
consumption exceeds a half of the rational norm of consumption (45 kg per 
capita). 

In five regions of Ukraine (Vinnytsa, Kyiv, Poltava, Khmelnytskiy and 
Chernivtsi) the loss of fruits is more than 45 kg per capita, and in only three 
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regions (Luhansk, Sumy and Chernihiv regions) is less than 10 kg per capi-
ta. Thus, in Vinnytsa, Kyiv, Poltava, Khmelnytskiy and Chernivtsy regions 
the share of the food consumption shortage due to the food loss and waste 
is 100%, and hence the deficit of fruit consumption in a case of compliance 
with the rational consumption norms and zero food losses in these regions 
will be overcome. The deficit index will remain high in Donetsk, Luhansk 
and Sumy regions (over 40 kg per capita). In another four regions (in 
Dnipropetrovsk, Zakarpattia, Mykolayiv and Kherson regions), the share of 
consumption deficits due to the food loss and waste exceeds 50%. 

The consumption of meat and meat products per capita in Ukraine does 
not meet the norm: the average deficit in the country is 28.6 kg; in terms of 
the regions, the highest level is set in Luhansk (40.4 kg), and the smallest 
one — in Kyiv region (17.5 kg). Thus, the ratio between the smallest and 
the highest deficit is 1:2.3. 

The deficit of meat and meat products consumption in Vinnytsa, Volyn, 
Zhytomyr, Zakarpattia, Zaporizhzhia, Ivano-Frankivsk, Luhansk, Lviv, 
Mykolayiv, Odesa, Poltava, Rivne, Sumy, Ternopil, Kharkiv, Kherson, 
Khmelnytskiy, Cherkasy, Chernivtsi and Chernihiv regions exceeds one 
third of the rational norm of their consumption (80 kg per capita). 

In five regions of Ukraine (Vinnytsa, Volyn, Dnipropetrovsk, Kyiv and 
Cherkasy) the loss of meat and meat products is more than 27 kg per capita 
and in Luhansk region is less than 10 kg per capita. Thus, in Vinnytsa, Vol-
yn, Dnipropetrovsk, Kyiv and Cherkasy regions the share of food consump-
tion shortage due to the food loss and waste is 100%, and hence the deficit 
of fruit consumption in case of compliance with the rational consumption 
norms and zero food losses in these regions will be overcome. The deficit 
ratio will remain high enough in Zakarpattia, Ivano-Frankivsk, Luhansk, 
Mykolayiv, Odesa and Chernivtsi regions (more than 20 kg per capita). In 
Donetsk, Kirovograd, Lviv, Poltava, Ternopil, Kharkiv, Kherson and 
Khmelnytskiy the share of consumption deficits due to the food loss and 
waste exceeds 50%. 

The consumption of milk and dairy products per capita in Ukraine does 
not meet the norm: the average deficit in the country is 170.5 kg; In terms 
of the regions, the highest level is set in Luhansk (241.8 kg), and the small-
est one — in Ivano-Frankivsk region (98.6 kg). Thus, the ratio between the 
smallest and the highest deficit is 1:2.5. 

In Donetsk, Zaporizhzhia and Odesa regions, the deficit of milk and 
dairy products exceeds 50% of the rationale norm of consumption (190 kg 
per capita); in the rest (except of Ivano-Frankivsk region) — 30% of ra-
tional consumption (127 kg per capita). 
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The loss of milk and dairy products in nine regions of Ukraine (Vinny-
tsa, Zhytomyr, Kyiv, Poltava, Sumy, Ternopil, Khmelnytskiy, Cherkasy 
and Chernihiv) is more than 50 kg per capita, and only in Donetsk and 
Luhansk regions is less than 20 kg per capita. The share of consumption 
deficits due to the food loss and waste is below 50%, and hence the deficit 
of milk and dairy products consumption in a case of compliance with the 
rational consumption norms and zero food losses in these regions will not 
be overcome. In case of compliance with the rational consumption norms 
and zero food losses the highest level of deficit is in Donetsk, Zaporizhzhia, 
Luhansk and Odesa regions (over 150 kg per capita). In Donetsk and 
Luhansk regions the share of consumption deficits due to the food loss and 
waste does not exceed 10%. 

In general, the consumption of animal products in Ukraine is 790 kcal 
per day, which is in 585 kcal less than the rational norm of consumption 
(Table 4). The highest level of shortage in animal products consumption 
(more than 600 kcal per capita) was established in Zhytomyr, Ivano-
Frankivsk, Kirovograd, Lvivska, Sumy and Kherson regions, and the 
smallest one (484 kcal per capita) in Chernivtsi region. 

At the same time, the share of food consumption shortage due to the 
food loss and waste in Vinnytsa, Kyiv and Cherkasy regions is more than 
50% and less than 10% in Luhansk region. In absolute terms, the loss of 
food loss  and waste per capita is from 54 kcal in the Luhansk region to 334 
kcal in Cherkasy region (1:6), in particular: up to 100 kcal — in Donetsk, 
Zakarpattia, Zaporizhzhia, Luhansk and Mykolayiv regions; from 101 to 
199 kcal — in Volyn, Dnipropetrovsk, Zhytomyr, Ivano-Frankivsk, Kiro-
vograd, Lviv, Poltava, Rivne, Sumy, Ternopil, Kharkiv, Kherson, Khmel-
nytskiy, Chernivtsi and Chernihiv regions; from 200 to 299 kcal — in Kyiv 
region; 300 and more kcal — in Vinnytsa and Cherkasy regions. 
 
 
Discussion 
 
Domestic scientists devote inadequate attention to this problem: Ukraine 
does not have full-scale studies of food loss and waste at the regional or 
national level. Undoubtedly, there are scholarly works dealing with certain 
aspects of the problem under the study, but they are local and unsystematic.  

The overwhelming majority of scientific works, in which the issue of 
food and food waste is being studied in one way or another, belongs to 
a foreign scientific school. However, in the global food loss and waste cal-
culations conducted by FAO, Ukraine does not appear to be a separate 
country, but is classified as "Europe". It is quite obvious that the averaged 
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indicators of this group are not close to the realities of Ukraine, and there-
fore — proposals for reducing food loss and waste, developed on the basis 
of such analytical data, cannot be fully representative for our country, 
which required the corresponding calculations according to actual data. For 
this reason, the authors carried out respective calculations of food loss and 
waste in Ukraine. The calculations were conducted according to the type of 
main products and regions (Babych, 2018), which our research of the 
physical availability of food products are grounding on. 

There is no study of the impact of food loss and waste on the level of 
food physical avalability’s limitation in Ukraine at all. From this point of 
view, this scientific research has an important theoretical and practical 
significance: a new methodological approach has been developed; and the 
hypothesis that food loss and waste limit physical availability of food and 
the reduction of losses has a significant potential social benefit is 
confirmed.   

The obtained results are of the utmost importance in shaping the food 
supply policy in Ukraine. Firstly, it has been empirically proven that the 
zero losses of food loss and waste on grains, potatoes and vegetables make 
it possible to form the food insurance fund for these products, but for meat 
and meat products, milk, dairy products, and fruits — to provide up to 50% 
coverage of the existing shortage of consumption of these products. At the 
same time, it is not necessary to spend additional resources, which creates 
an excessive pressure on the environment and leads to the greater environ-
mental and economic losses. Secondly, reducing the food loss and waste 
has positive social consequences through the expansion of the physical 
availability of food, which, under other conditions, leads to greater eco-
nomic availability of products, as well as contributes to the gender equality 
and poverty reduction for rural residents. 

   
 

Conclusions 
 
It is proved that food loss and waste has significant negative social conse-
quences. The social consequences of food loss and waste constitute 
a limitation on access to food. According to the calculations on bread prod-
ucts, potatoes and vegetables, there is no deficit of consumption in Ukraine 
as a whole. At the same time, taking into account the insurance fund, there 
will be shortage of these products in the vast majority of regions of 
Ukraine. The consumption of fruits and vegetables, meat and meat prod-
ucts, milk in Ukraine per capita is not in line with the norm: the average 
deficit in the country is 40.3, 27.6 and 170.5 kg, respectively. At the same 
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time, the share of food consumption and food loss and waste accounted as 
61.6% for fruits and vegetables, 72.0% for meat and meat products, and 
25.4% for milk. 

It is established that at zero losses of food, food shortage will continue 
only in several regions of Ukraine for certain types of products. Such indi-
cators (zero losses of food) correspond to the level of technology of the 
developed countries, but are not yet available to Ukraine: the degree of 
wear of fixed assets in agriculture, forestry and fisheries makes up 37.3% in 
2016 (State Statistics Service of Ukraine, 2016); 57.7% of livestock pro-
duction in 2016 was produced by households without special equipment for 
mechanized milking, special refrigerated milk storage cells and specialized 
slaughter equipment. On the other hand, Ukraine has developed and adopt-
ed relevant laws that require compliance with the European norms in the 
production of milk and meat, including mechanized milking and special 
areas for slaughter of animals, which significantly reduces the rates of food 
and food waste at this stage and they will indeed correspond to the FAO.   

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

In our opinion, these studies — the clarification of weight percentages 
of food loss and waste for Ukraine — should be carried out in the future. 
 
 
References 
 
Babych, M., & Kovalenko, A. (2018). Food security indicators in Ukraine: current 

state and trends of development. Baltic Journal of Economic Studies, 4(1). doi: 
10.30525/2256-0742/2018-4-1-8-15. 

Babych, М. (2018). Losses of food and food waste on the basis of creating their 
value. In Economics, marketing and law: theoretical approaches and practical 
aspects of development. Dordrecht: Center for Financial and Economic Re-
search. 

Chegere, M. J. (2018). Post-harvest losses reduction by small-scale maize farmers: 
the role of handling practices. Food Policy, 77. doi: 10.1016/j.foodpol. 
2018.05.001. 

FAO (2011). Global food losses and food waste – extent, causes and prevention. 
Rome.  Retrieved from http://www.fao.org/docrep/014/mb060e/mb060e00.pdf 
(10.09.2018). 

FAO (2013). Food wastage footprint: impacts on natural resources. Rome. Re-
trieved from http://www.fao.org/docrep/018/i3347e/i3347e.pdf (10.09.2018). 

Hanson, C., & Mitchell, P. (2017). The business case for reducing food loss and 
Waste. Retrieved from http://www.wrap.org.uk/sites/files/wrap/Report_The% 
20Business%20Case%20for%20Reducing%20Food%20Loss%20and%20Wast
e.pdf (15.04.2018). 



Oeconomia Copernicana, 10(1), 153–172 

 

165 

Kotykova, O. (2010). Grounding and realization of land resources management 
principles as a way to maintain stable development of land tenure. Actual Prob-
lems of Economics, 1.  

Lipinski, B., Hanson, C., Lomax, J., Kitinoja, L., & Searchinger, T. (2013). Reduc-
ing  food loss and waste. Working Paper, Installment 2 of  Creating 
a Sustainable Food Future. Retrieved from http://www.worldresourc esre-
port.org (15.04.2018). 

Mylona, K., Maragkoudakis, P., Miko, L., Bock, A.-K., Wollgast, J., Caldeira, S., 
& Ulberth, F. (2017). Future of food safety and nutrition – seeking win-wins, 
coping with trade-offs. Food Policy, 74. doi: 10.1016/j.foodpol. 2017.12.002. 

Save Food (2015). Global initiative on food loss and waste reduction food and 
agriculture organization of the United Nations. Rome. Retrieved from 
http://www.fao.org/3/a-i4068e.pdf25.02.2018 (15.04.2018). 

Schuster, M., & Torero, M. (2016). Toward a sustainable food system: reducing 
food loss and waste. In 2016 global food policy report. Retrieved from 
http://ebrary.ifpri.org/utils/getfile/collection/p15738coll2/id/130211/filename/1
30422.pdf (15.04.2018). 

Sheahan, M., & Barrett, C. (2017). Food loss and waste in Sub-Saharan Africa. 
Food Policy, 70. doi: 10.1016/j.foodpol.2017.03.012. 

Tesfaye, W., & Tirivayi,N. (2018). The impacts of postharvest storage innovations 
on food security and welfare in Ethiopia. Food Policy, 75. doi: 
10.1016/j.foodpol.2018.01.004. 

Timothy, J. R., & Stephen, F. (2018). Hamilton. Food waste in the sharing econo-
my. Food Policy, 75. doi: 10.1016/j.foodpol.2018.01.008. 

Zezza, A., Carletto, C., Fiedler, J., Gennari, P., & Jolliffe, D. (2017). Food counts. 
Measuring food consumption and expenditures in household consumption and 
expenditure surveys (HCES). Introduction to the special issue. Food Policy, 72. 
doi: 10.1016/j.foodpol.2017.08.007. 

 
 
Acknowledgments 
 
This study is prepared as part of the implementation of the initiative research 
theme "Food security in terms of European integration of Ukraine" (the state regis-
tration number is 0114U007072). This research did not receive any specific grant 
from funding agencies in the public, commercial, or not-for-profit sectors. 
 
 
 
 
 
 
 
 



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

Type of 
production 

Agricultural 
Production 

Postharvest 
handling 

and storage 

Processing 
and 

packaging 

Distribution: 
Supermarket 

Retail 
Consumption 

Cereals 2 4 0.5-10 2 25 
Roots and tubers 20 9 15 7 17 
Oilseeds and 
pulses 

10 1 5 1 4 

Fruits and 
vegetables 

20 5 2 10 19 

Meat 3.1 0.7 5 4 11 
Fish and seafood 9.4 0.5 6 9 11 
Milk 3.5 0.5 1.2 0.5 7 

 
Scource: FAO (2011, p. 33–35). 
 
 
Table 2. Limitations of the physical availability of grain products, potatoes and 
vegetables as a result of food loss and waste in Ukraine in 2016 
 

Region 

Actual 
consumption per 
capita per year, 

kg 
��� 

Deficit (-) in 
consumption

, kg per 
capita 
��� 

Food loss and 
waste per 
capita, kg 
���� 

Surplus (+) of 
products in a case 
of compliance with 

the rational 
consumption 

norms and zero 
food losses, kg 

�	� 
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ta

to
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ge
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bl
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gr
ai

n 

po
ta

to
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ge
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bl

es
 

gr
ai

n 

po
ta

to
 

ve
ge

ta
bl

es
 

gr
ai

n 

po
ta

to
 

ve
ge

ta
bl

es
 

Ukraine  101.0 139.8 163.7 0.0 15.8 2.7 64.3 117.1 79.6 64.3 132.9 82.3 
Vinnytsa 111.3 184.4 176.0 10.3 60.4 15.0 190.5 236.3 93.1 200.8 296.7 108.1 
Volyn 108.4 183.0 155.5 7.4 59.0 -5.5 47.4 181.2 79.1 54.8 240.2 73.6 
Dnipropetrovs
k 

94.8 119.4 185.7 -6.2 -4.6 24.7 11.7 56.5 69.1 
5.5 

51.9 93.8 

Donetsk 105.6 98.2 147.4 4.6 -25.8 -13.6 11.0 36.4 38.8 15.6 10.6 25.2 
Zhytomyr 110.1 184.6 165.8 9.1 60.6 4.8 107.9 230.1 73.8 117.0 290.7 78.6 
Zakarpattia 111.6 143.6 162.0 10.6 19.6 1.0 12.4 83.3 65.0 23.0 102.9 66.0 
Zaporizhzhia 96.2 107.2 167.7 -4.8 -16.8 6.7 41.4 47.4 78.2 36.6 30.6 84.9 
Ivano-
Frankivsk 

111.3 189.6 138.4 10.3 65.6 -22.6 25.9 140.4 46.7 
36.2 

206.0 24.1 

Kyiv 82.1 127.0 170.9 -18.9 3.0 9.9 109.8 291.3 149.7 90.9 294.3 159.6 
Kirovograd 105.6 148.7 176.5 4.6 24.7 15.5 210.7 163.3 77.7 215.3 188.0 93.2 
Luhansk 87.5 109.0 117.6 -13.5 -15.0 -43.4 14.6 45.5 33.6 1.1 30.5 -9.8 
Lviv 99.5 181.0 159.8 -1.5 57.0 -1.2 28.2 118.2 66.7 26.7 175.2 65.5 



Table 2. Continued  
 

Region 

Actual 
consumption per 
capita per year, 

kg 
��� 

Deficit (-) in 
consumption

, kg per 
capita 
��� 

Food loss and 
waste per 
capita, kg 
���� 

Surplus (+) of 
products in a case 
of compliance with 

the rational 
consumption 

norms and zero 
food losses, kg 
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gr
ai

n 

po
ta

to
 

ve
ge
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bl

es
 

Mykolayiv 109.2 116.4 187.2 8.2 -7.6 26.2 51.7 69.3 141.8 59.9 61.7 168.0 
Odesa 103.5 111.0 161.1 2.5 -13.0 0.1 43.5 57.7 59.4 46.0 44.7 59.5 
Poltava 103.2 146.3 188.5 2.2 22.3 27.5 237.9 122.0 105.7 240.1 144.3 133.2 
Rivne 94.9 170.4 137.2 -6.1 46.4 -23.8 30.8 184.0 62.2 24.7 230.4 38.4 
Sumy 104.4 174.0 164.3 3.4 50.0 3.3 200.7 205.7 57.2 204.1 255.7 60.5 
Ternopil 101.4 157.3 161.2 0.4 33.3 0.2 80.8 166.5 73.6 81.2 199.8 73.8 
Kharkiv 94.5 120.2 179.2 -6.5 -3.8 18.2 35.8 90.0 78.3 29.3 86.2 96.5 
Kherson 112.7 145.8 171.2 11.7 21.8 10.2 39.7 71.3 369.4 51.4 93.1 379.6 
Khmelnytskiy 112.0 174.2 139.7 11.0 50.2 -21.3 147.5 182.8 54.8 158.5 233.0 33.5 
Cherkasy 118.8 159.6 175.3 17.8 35.6 14.3 165.1 145.0 86.3 182.9 180.6 100.6 
Chernivtsi 108.4 154.9 178.4 7.4 30.9 17.4 4.1 136.5 83.9 11.5 167.4 101.3 
Chernihiv 109.1 167.0 171.5 8.1 43.0 10.5 84.2 145.5 60.6 92.3 188.5 71.1 
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Table 4. Limitations of the physical availability of animal products as a result of 
food loss and waste in Ukraine in 2016 
 

Region 

Caloric content of 
the daily diet, kcal Consumption 

shortage, 
kcal per 
capita 
��� 

Food loss 
and waste 
per capita, 

kcal per 
day 
���� 

Specific gravity of 
the food 

consumption 
deficit, which 

occurs as a result 
of food loss and 

waste, % 

Actual 

According 
to the 

rational 
norms 

Ukraine  790 1375 585 131 22.4 
Vinnytsa 790 1375 585 300 51.2 
Volyn 857 1375 518 173 33.4 
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 of food loss and waste in 
Ukraine 
 

 

 
  
 
Figure 2. The method of  food loss and waste calculation  
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A+B+C-D=E-(F+G+H+I)=J=K+L 

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

CRITERION
THE POTENTIAL BENEFITS AFTER THE
FOOD LOSS AND WAST EDECREASING

RESULT

SO
C

IA
L

B
E

N
E

F
IT

S

poverty level
- increases returns for farmers

- reduces money expenditures per unit of 
purchased food for households

reducing poverty

gender

- increases the productivity of private 
plots, which reduces the labor time of 

rural women

- frees money resources for other 
purposes (education, health, etc.)

the benefits for 
women in the 
countryside

access to food
- increases the amount of food

- reduces the price of food
increasing the level 
of food availability

∑  Supplyelements Domestic 

supply 

quantity (Е) 

∑ Utilization 

elements 
Food 

(J) 

 Fresh 

f&v (K) 

Proces

sed 

f&v (L) 

Production (А) 

Import quantity (В) 

Export quantity (С) 

Stock variation (D) 

Feed (F) 

 Seed (G) 

Processing (Н) 

Waste (І) 



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 and waste in each step of the FSC:  
Agricultural production: (0.035/(1-0.035))*10382 = 376.5 thousand tons  
Postharvest handling and storage: 0.005*10382 = 51.9 thousand tons  
Processing and packaging = 0.012*(2850+6090) = 107.3 thousand tons  
Distribution (fresh): 0.005*58 = 0.3 thousand tons  
Distribution (processed): 0.005*(2850+6090-107.7) = 44.2 thousand tons  
Consumption (fresh): 0.07*(58-0.3) = 4.0 thousand tons  
Consumption (processed): 0.07*(2850+6090-107.3-44.2) = 615.2 thousand tons  
Conversion factors:  
peeling by hand = 1.0;  
industrial peeling = 1.0;  
mean = 0.1 
Calculations on edible milk losses and waste in each step of the FSC:  
Agricultural production: 376.5*1.0 = 376.5 thousand tons   
Postharvest handling and storage: 51.9*1.0 = 51.9 thousand tons  
Processing and packaging: 107.3*1.0 = 107.3 thousand tons  
Distribution: (0.3*1.0)+(44.2*1.0) = 44.5 thousand tons  
Consumption: (4.0*1.0)+(615.2*1.0) = 619.2 thousand tons  

Scource: FAO (2011, p. 33–35). 
  




