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Summary

Spatial expansion and increasing population of cities is turning them into
neuralgic points of the food supply chain. Due to its structure and the speed of life
processes, food is delivered to urban centres through conventional supply chains, and
therefore, today we are faced with an extremely dependent consumer (due to the lack of
food self-supply). For this reason, the strategic development of cities requires sustainable
thinking and reasoning when it comes to food supply. A simple possible solution for the
continuous and sustainable supply for the urban population is the development of eco-
distribution centres for agri-food products. With the implementation of this model,
numerous effects can be achieved; developing the rural environment of cities reduces the
pressure of population inflows; ensuring the supply of fresh, high-quality food in
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sufficient amounts for the whole population, sustainable management of the waste
generated in the process of food distribution and use. The short agri-food chain
management, i.e. its production and consumption capacities, considerably reduces
dependence on conventional chains. At the same time, prerequisites are created for
controlling the production and disposal of waste within agri-food supply chains.
Therefore, in this paper, we analyse the consumer potential of urban centres as the
fundamental determinant for designing and implementing eco-distribution centres for
agricultural products. Empirical research on consumer potential in urban centres was
conducted with the help of two utility companies in the city of Split, in 20 residential
buildings, and 148 tenants participated in the study.

Key words: eco-distribution centre, short agri-food chains, urban centres, consumer
potential, empirical research

1. INTRODUCTION

Food supply chains have become a necessity for everyone because food reaches
all consumers through food supply chains. For both local and international chains,
availability of a sufficient amount of high-quality food on time should be the main
purpose of any food supply chain, regardless of its structure and length. At the same time,
food distribution generates significant amounts of waste because food needs to be
protected during logistic and transport activities. The largest portion of food waste along
the food supply chain is generated at the final consumption stage, which is also the final
stage of the food supply chain. This implies food loss generated by end users in
households or businesses, such as restaurants or catering facilities. This causes additional
problems for urban centres, since in addition to exceptional dependency on the continuous
delivery of food from different and remote places (global distribution), issues arise due
to enormous quantities of waste which has to be disposed. Being aware of this, developed
social systems continually work to establish sustainable waste management processes.
Additionally, awareness of the need to revitalise rural areas through urban-rural
partnership projects has increased, which also decreases the level of dependency on food
distribution, as well as waste generation as the consequence of all processes in food
supply chains. One of the possible solutions to this problem is the establishment of eco-
distribution centres of short supply chains.

An eco-distribution centre is a Short Food Supply Chain (SFSC) model for fresh
agri-food products that has the potential to meet the growing demand of the urban
population for home-grown, local food while also bringing environmental benefits
through organised food waste disposal at the local level (Sundov & Gajdi¢, 2019). This
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refers to creating an Alternative Food Network (AFN) or Food Hubs (FH). AFNs have
certain basic features which include the following: social cooperation and partnership
between producers and consumers, the capability to re-connect production and
consumption using sustainable models, the ability to stimulate local markets with regional
identity and re-aggregate value in the circulation of quality and differentiated products,
for example, organic (Gajdi¢, 2019). A food hub is an intermediary organisation or a
company that offers a logistic and organisational platform for collecting and distributing
authentic agricultural and food products of local and regional producers to wholesale
customers (hospitals, schools and other institutions, restaurants, hotels, etc.) and end
consumers (individuals and/or groups) (Berti & Mulligan, 2016). Ubreziova et al. (2015)
have highlighted the importance of alternative networks in activating local human
resources and local sources, which can support the strengthening of local social ties.

Managing the food chain flow, i.e. the development of own production and
consumption capacities, has a dual effect: it enables significant reduction of dependency
on corporate food chains and also creates prerequisites for production control and waste
disposal within the food supply chains. Both effects directly affect the long-term
sustainable development of a certain micro-location. It is a fact that starting up and
establishing such supply chains requires certain resources and joint actions of several
stakeholders. That is why empirical research is required for successful development of
this form of SFSC to determine whether the main stakeholders have the same attitude
towards this idea.

The subject and aim of this research is to analyse the capacities and motivation
of consumers to become involved in this form of a short supply chain, their needs and
especially their perception regarding food waste disposal. The second part of the paper
describes the empirical research conducted on the sample of 148 participants, on the
purchase and consumption of fresh food products, consumer preferences in the food
purchase, with the aim of designing an eco-distribution centre to supply urban population
with fresh food products.

2. URBAN-RURAL PARTNERSHIPS

The increasing tendency towards urbanisation threatens to create overcrowded
environments where various problems occur. Integration of an urban system with a rural
surrounding and coordinating different mutually dependent processes presents a
challenge which the economy of the 215 century should address. Today, urban-rural
partnership is developing beyond the one-way exchange. More complex, dynamic,
intertwined interdependencies are evolving that shape the wealth of cities and villages.
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2.1. Definition of urban-rural partnerships

Cities and their strategies are increasingly becoming new protagonists in terms
of shaping the urban population's nutrition strategy and other areas related to food,
especially food loss and food waste disposal (Sundov & Gajdi¢, 2019). Local agriculture
supports the economies of the city, since farmland around cities is an ideal place for
production, and urban centres for the sale of home-grown, locally produced food
(Svrznjak et al., 2018).

Urban-rural partnerships add an important dimension to understanding key
issues of regional development and forming efficient policies for their solving (Davoudi
& Stead, 2002). The term 'urban-rural partnership' expresses what this type of cooperation
is striving for: uniting for growth and innovation in urban and rural areas and assuming
shared responsibility for their future. Urban-rural partnerships can develop through a
variety of social and economic activities. Before choosing the direction of development
of an urban-rural partnership model, micro-location to which it will apply should be
analysed, which requires certain tools (known and to be developed during the analysis
process). In this case, micro-location means smaller urban areas within large cities which,
if connected in terms of space and infrastructure, may respond more effectively and
efficiently to the needs of the local population in today’s globalised world. Some of the
potential factors which influence the development of urban-rural partnerships are:
agriculture, science, culture, energy, traffic infrastructure, socio-demographic indicators
of a certain area, etc. All of the above mentioned have the potential which may be
determined by a variety of activities and processes which may impact the area and the
direction of urban-rural partnership development.

Some of the benefits of urban-rural partnerships are strengthening and expansion
of local resources to achieve sustainable food value chains; active offering of rural area
resources (family farms - FF) to urban population; strengthening of the position of family
farms; improvement of living conditions in a certain urban location and sustainable waste
and environment management, etc. One of the key benefits which would be gained by
establishing urban-rural partnerships is shortening of the food distribution chain, i.e.
reduction of the distance between production and consumers (Sundov & Gajdi¢, 2019).

The organisational structure of an urban-rural partnership has to meet the
requirements of all stakeholders as well as general terms of a certain local community.
Civic engagement and participation are increased when people have strong ties to their
communities (Albanesi et al., 2007; Perkins et al., 2002), and commitment to the
community also increases the individual's willingness to participate in different
collaborative systems (Brehm et al., 2006).
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2.2. Eco-distribution centres as a type of food hubs

Mass, i.e. corporate food production is becoming the lead polluter and threat to
the sustainable development, whether it is its immediate production, its distribution to the
end user, or disposal after use. Accumulation of these adverse effects of the existing food
chain is further accelerated by the large population growth. One way to slow down this
negative trend and achieve balance that would allow nature sufficient time to self-repair
is to restore food production and consumption in the micro-community.

In the paper Sundov and Gajdi¢ (2019) show the development of a theoretical
model of eco-distribution of agri-food products in urban centres which also enables waste
management and creates prerequisites for balanced and sustainable development of a
certain area through the establishment of urban-rural partnerships (Figure I).

Main stakeholders involved in this form of SSC would be agricultural producers,
i.e. family farms (FF), consumers, i.e. tenants of a certain urban area, and managers of
several residential buildings that would play a key role in the bidirectional communication
process and the flow of customer-distributor-producer information. The main idea behind
an eco-distribution centre is that it functions as a closed loop and, as part of its service
process, contains a waste processing zone for the waste from the use of agricultural and
food products. By creating a closed loop, the use of products is maximised, and the
reversibility (recoverability) effect significantly affects the cost-effectiveness of the
whole process.

As shown in Figure 1, an eco-distribution centre has two zones: Zone I contains
a logistic distribution centre where received orders (see information flow) are used to sort
and prepare product placements from the producer (FF) to the end customer (tenants of
several residential buildings). Zone I is the central place for logistics distribution activities
towards the customer, and it is essential for establishing effective and efficient green food
networks. Zone II is a supplement to the logistics distribution centre, where reversible
activities, i.e. return activities take place. In this zone, there are two subzones: the zone
for the collection and processing of cardboard packaging and the zone for the collection
and recycling of food leftovers into biofuel. A very important role in successful
functioning of this centre is played by the management and control hub which is the
'control brain' of the whole system, based on IT solutions due to the complexity of the
network itself (more in Sundov & Gajdi¢, 2019).

The first step in implementing this concept would be to define main urban
centres with the 'ring' of influence, based on which an analysis would be carried out, and
directions for further activities defined. From the outset, it is important that all
stakeholders show their willingness and interest in this form of collaboration, in
recognizing common goals and benefits for each individual and for the entire local
community. That would create prerequisites for balanced development based on natural
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conditions without imposing solutions through development plans created outside of the
environment to which they refer.

3. CONSUMER SIDE OF THE SUPPLY CHAIN

The food supply chain consists of five stages (agricultural production, storing
and handling, processing, distribution and consumption). Each of these stages involves
wasting food, i.e. food loss and generation of food waste. Numerous studies (Blondin et
al., 2014; Costello et al., 2015; Gustavsson et al., 2011; Govindan, 2018; Liljestrand,
2017; Lipinski et al., 2013; Parfitt et al., 2010; Quested et al., 2013; Stangherlin & de
Barcellos, 2018) have shown that the largest portion of waste in the food supply chain is
generated at the final consumption stage. Important factors affecting consumer food waste
are divided into three categories: social factors, personal factors and behavioural factors
(Stangherlin & de Barcellos, 2018). Quested et al. (2013) analysed two possible directions
for reducing household waste: influencing consumer behaviour which creates waste or
changing the food-buying habits. Govindan (2018) analysed drivers and barriers to
sustainable consumption and production in food supply chains.

3.1. Food loss and food waste

Food loss is frequent in every food supply chain. It occurs at the stages of
production, storage and processing. According to Parfitt et al. (2010), food loss is the
decrease in edible food mass in the supply chain intended for human consumption.
Knezevi¢ et al. (2017, p. 153) point out that food loss 'occurs at the stages of production,
storage, processing and physical distribution as an unwanted consequence of business
processes or technical limitations in storing, infrastructure, packaging or marketing
activities'.

Food waste means food loss at the end of the food supply chain, i.e. in retail and
final consumption (catering establishments and households). Food waste usually occurs
as a consequence of conscious behaviour by both retailers and consumers (Parfitt et al.,
2010). According to Lipinski et al. (2013), food waste means food which is suitable for
consumption and of adequate quality, but is not consumed. The consequence of non-
consumption of such food is its throwing away before or after it goes bad. According to
Buzby et al. (2014), food loss is defined as the amount of edible food available for human
consumption, but which is not consumed for some reason, while food waste is defined as
edible food which is not consumed because of some human factors and actions.

The largest portion of food waste in the food supply chain is generated at the
final consumption stage. Food waste at the final consumption stage, which is also the
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final stage of the food supply chain, implies food loss generated by end users in
households or businesses, such as restaurants or catering facilities. Therefore, food waste
at the final consumption stage includes edible food products which are discarded due to
reduced quality, food which is purchased, but not prepared for consumption, and food
which is prepared for consumption, but not consumed (Lipinski et al., 2013).

The amount of food thrown away every day is enormous, which is evident from
the data of the Food and Agriculture Organization (FAO) of the United Nations.
According to their estimate, approx. 1.3 billion tonnes of food for human consumption is
wasted or thrown away every year. Food is thrown away in all stages of the food supply
chain (Bloom, 2011), from the initial agricultural production to final consumption in
households. Food thrown away also pollutes the environment (Royte, 2016). In the
developed countries, the largest portion of food is thrown away at the end of the supply
chain, i.e. at the final consumption stage. On the other hand, in the developing countries,
food loss and food waste usually occur at the initial stages of the supply chain (FAO,
2011). In the European Union (EU), in 2012, food loss and food waste amounted to
approx. 88 million tonnes, i.e. 173 kilos of food waste per person. The majority of food
waste is generated in households and processing. In 2012, the household sector in the EU
generated approx. 47 million tonnes of food waste.

According to the data of the Croatian Agency for the Environment and Nature
(HAOP), almost 400 000 tonnes of food waste, i.e. 97 kilos of food waste per person, was
generated in 2017 in the Republic of Croatia. As at the EU level, the majority of waste in
the Republic of Croatia was generated in the household sector, as much as 77%.
Comparing that data to the EU average, which is 92 kilos of food waste per person, it is
evident that the Republic of Croatia is below average. It was determined that household
income significantly affects the amount of household waste. Households with higher
income buy fewer food products of higher quality, while households with lower income
buy more food products of lower quality. Therefore, households with higher income
generate less food waste than households with lower income. Furthermore, often
households with higher income cook less frequently, which results in less food that is
thrown away (HAOP, 2018). As numerous organisations and countries are trying to
reduce food waste, the Republic of Croatia is also trying to act in this regard. So, the
Program for Implementation of the Plan for Prevention and Reduction of Food Waste in
the Republic of Croatia 2019-2022 was adopted. It is the first comprehensive document
in the Republic of Croatia to contain measures aimed at reducing food waste. The purpose
of the program is to improve legislation, establish a system for prevention of waste
generation, re-direct the surplus of food, exchange information, and motivate citizens to
handle food responsibly.
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In addition to the fact that food is sensitive to various conditions, companies
dealing with production and distribution of highly perishable food are facing additional
requirements. When dealing with this type of product, it is necessary to ensure the shortest
possible time of flow through the supply chain (Zhong et al., 2017). Liljestrand (2017)
points to the importance of time management and information management in achieving
a sustainable way of operating the food supply chain. She notes that it is crucial to
distribute time evenly in the supply chain, thus striving to reduce food waste, which is
essential for enhancing the sustainability of the supply chain.

In order to successfully reduce food waste at the final consumption stage,
consumer behaviour needs to be considered during the food supply process.

3.2. Motives and habits of fresh food products purchase and consumption

Motives influence consumer behaviour very often. It is difficult to discover
consumer motives because they are frequently driven by emotions, which are
unpredictable. Consumers are driven by positive and negative motives. Positive
motivation encourages them to purchase certain products or services, while negative
motivation acts as a deterrent. Motives are often linked to needs, goals and impulses;
however, the difference between these terms is obvious, so it can be argued that needs are
the true source of motives because they present a lack, i.e. an absence in a person’s body,
as well as their mind. It can be said that motives are the internal factors that make us act,
but they also direct and govern our actions (Kesi¢, 2006).

In the developed countries there is a growing number of aware consumers who
consciously manage their consumption and make careful food purchasing decisions.
Apart from a satisfying flavour, appearance and price, consumers expect food to have
positive effects on their health, while their lifestyles and eating habits dictate what they
will buy and when they will buy it (Gajdi¢ et al., 2019). The factors affecting consumer
behaviour when purchasing and consuming food can be: biological, economical,
sociological, demographic and psychological (Kresi¢, 2012).

There are a number of important factors that encourage consumers to buy or not
to buy products in SSCs. Those factors can be food quality, cost, lifestyle, supporting
local economic growth, etc. According to Kovaci¢ (2005) the most important consumer
motives for direct purchase of agri-food products are: product freshness, application of
traditional technological procedures, higher level of quality, distinctiveness of locally
produced specialties, production and processing information, personal contact with the
producer, mutual trust and visibility of the production process, as well as the purchasing
atmosphere. In terms of quality, products purchased through SSCs are considered to be
fresh because they are distributed directly from the place of production to the consumer.
Another leading factor motivating consumers to buy locally produced foods is lifestyle
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(Arsil et al., 2014). Since they are a part of this system, consumers believe they can

support their local farming families and the development of small enterprises in order to

improve the local economy (Arsil et al., 2014). Research (Giampietri et al., 2016) has
shown that the most significant attitudes that predict the purchase intention in short food
supply chains are sustainability, convenience and personal consumer satisfaction.

According to Zoll et al. (2018), and based on different combinations of
motivations and different motivation priorities, it is possible to identify three types of
consumers in the AFN:

1) Lifestyle-oriented pragmatists focused on recreation and health. The key factors for
them are gardening activities and tasty and healthy food, whereas sociological or
ecological reasons are not that relevant.

2) Community-oriented conscious consumers who try to establish a relationship with
producers and other consumers. They see the AFN as a community of solidarity
between people who share similar values and they see their participation as a way to
support the alternative food supply.

3) Persuasive practitioners group opposing the globalized agri-food systems and the
perceived societal and environmental consequences. Hence, they interpret their
participation in the AFN as a sign of protest and as a part of their sustainable lifestyle.

It is not possible to easily and exactly evaluate food quality and safety during

and/or after the purchase. That is why consumers often assess food quality and safety
based on the visual features of the food, such as the appearance, smell, flavour. Attributes
such as 'local', 'of known origin' or 'agricultural products' are vital when a consumer has
to make a purchase decision, especially one in relation to fresh fruit and vegetables
(Gajdi¢ et al., 2019). Migliore et al. (2015) believe that one of the main reasons why
consumers are interested in SFSC are quality problems. Consumers notice numerous
advantages of buying and consuming locally grown / home grown foods, some of those
advantages being a better product quality, a favourable price/quality ratio and ensuring
the origin of the purchased goods (Kawecka & Ggbarowski, 2015). Lombardi et al. (2015)
claim that SFSC consumers have a more complex understanding of food quality, linking
quality to sociological, ethical and ecological questions, as well as protecting the local
production. According to Haas et al. (2013) the main consumer motive to purchase locally
grown foods is the desire to promote health and to support the local community so that
food is used to create a sense of identity and a feeling of belonging. When asked about
the quality attributes of locally grown foods, consumers used terms such as healthier,
fresher, tastier, natural products and the protection of the environment, while they often
perceived it at the same time as expensive and inaccessible.

In their study of consumer behaviour and consumer opinions on food waste,

Aktas et al. (2018) have come to the conclusion that consumer behaviour, which affects
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the creation of food waste in households, can be explained by using the Theory of Planned
Behaviour (TPB). The central factor in the TPB is the intention of an individual to behave
in a certain way. The intention includes motivational factors that will affect the behaviour
of the individual, in other words these factors will show how much effort an individual is
willing to put into a certain behaviour. The stronger the intention, the greater the
probability that a certain behaviour will be performed (Ajzen, 1991).

There are a series of reasons why food waste occurs in the final consumption
phase. For example, some of the reasons may be an excessive amount of food that has
been bought, an excessive amount of food that has been used to prepare a meal, not long
enough durability of food products, the incomprehensibility of the expressions 'use by'
and 'best before', which are used to mark expiration dates. According to Koester (2018),
if consumers bought food products every day, food loss and food waste could be reduced
and transaction costs could be increased. Purchasing smaller amounts of food more
frequently, which would reduce losses caused by excessive storage of food and which
would simultaneously reduce transaction costs, allows the fresh agri-food products to get
closer to the final consumer. This is particularly true for the consumer supply with fresh
food products (fruit and vegetables and dairy products) that also generate the largest
amounts of food waste in households.

4. THE CONSUMER POTENTIAL AS A MODIFIER OF URBAN
FOOD SUPPLY CHAINS

Due to their consumer structure and potential, urban centres significantly
determine the need to innovate various service processes. As one of the key processes in
sustaining urban centres, food supply has to be based on efficient processing and
information flow. The collecting and processing of information thus become key tools
that create added value to products and service sector activities that require their internal
and external business processes to be modelled in a holistic way. With the development
of information communication technology, the term 'connectedness' has appeared, which
encompasses two components: interaction and market access. Connected information
systems of the stakeholders in the supply chain allow information sharing and mutual
communication, while the market access of the stakeholders in the supply chain is at the
same time no longer restricted in geographical terms. Supply chain management focusses
on managing complex business processes carried out by numerous members in the supply
chain, who act as one entity. Information systems play a key role in the information flow
management because they receive, process and transfer information within the supply
chain in an automated way.
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Food supply chains of urban centres are managed very efficiently by
implementing innovative solutions, such as using e.g. residential building managers for
the collection and processing of information (Figure 2).

Eco-distribution centres of agri-food products are designed according to
consumer potential of urban centres, which has the following characteristics: (1) scope of
demand for agri-food products (quantity of requested products), (2) structure of demand
for agri-food products (types of requested products), (3) realisation of demand for agri-
food products (directly to the front door or via food hubs). In order for supply chains to
be able to respond to needs and desires of consumers, they need to be adaptive, thereby
resulting in high-quality and continuous data processing by the service i.e. product
provider. By using the services of a building manager as an agent in the bidirectional
transfer of information (from consumers to producers and vice versa), the service provider
is enabled a more efficient and more balanced utilisation of its own capacities. Food
supply chain members achieve a double benefit owing to the existing and set-up data base
of customers using services of a building manager: providing the consumer potential and
efficient adapting to consumer needs. Depending on the feedback regarding dietary habits
of consumers, participants in the short supply chain (producers and distributors) can plan
and choose the following placement models for their products through an eco-distribution
centre for agri-food products: (/) direct front-door delivery, (2) delivery to food hubs.

Both cases represent a model adapted to consumer needs, i.e. a smart product
seeking its customer, rather than waiting for the customer to move uncontrollably toward
the final product. When after-sales services of disposing and recycling of packaging and
food waste is added to this model, the value of such a service is multiplied for its users.
Moreover, a partner relationship and trust are developed between participants in the
supply chain of agri-food products, which is extremely important when it comes to food
products. A food supply chain modelled in such a way enables the customer to check the
product traceability at all times, as well as information on the producer and the food
production process. All this makes the model of eco-distribution centres a potential
generator of added value for all members in the supply chain of agri-food products in
urban centres and creates prerequisites for further continuous improvements of modern
IT solutions.

5. EMPIRICAL RESEARCH
Empirically, we orient our research along the systematic literature

review methodology. In our study, we first located relevant studies based on our review
of studies which focus on why food waste occurs in the households. In the following sub-
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sections, we outline and discuss the research methodology. After that, we provide insights
into individuals’ perceptions and understandings of food waste. Furthermore, we present
food-related practices and routines in the household that have been found to play a role
in the generation of food waste. Finally, we explore the potential role of socio-
demographic factors on food waste.

5.1. Research methodology

Consumer potential of urban centres was researched in collaboration with two
utility companies of the city of Split. The research itself was conducted via highly
structured questionnaire, which was developed, based on aforementioned literature
review. Questionnaires were distributed to twenty residential buildings with 1 110
households i.e. residential units and 148 tenants participated in the study. The empirical
research was conducted during October and November 2019. The objectives of this
research were to: (1) explore frequency of purchase of fresh agri-food products according
to the place of purchase; (2) collect data on average weekly consumption of vegetables,
fruits, meat, fish, milk and dairy products; (3) examine the respondents preferences about
factors which influence their food purchase, (4) examine the respondents’ perceptions of
food waste and related issues in their households.

The response rate varied significantly per residential building, ranging from
0.00% to 32.65%, thus indicating a lack of interest from the respondents for the issue of
agri-food products supply and food waste disposal. Out of the twenty residential buildings
processed, 20.00% accounts for smaller buildings (up to 30 residential units), whereas
40.00% accounts for medium-size (between 30 and 60 residential units) and other 40.00%
for larger (more than 60 residential units) buildings.

The highest response, more than 20.00% was recorded in medium-sized
residential buildings (57.10%), whereas the response rate in smaller buildings amounted
to 25.00%. The worst response rate was recorded in high-rise buildings, amounting to as
little as 12.50%. This is due because high-rise buildings are the greatest consumption
generators of agri-food products, thus also the greatest generators of food waste. Pursuant
to the above, it is evident that activities encouraging sustainability of production and of
food waste should be implemented. Individualisation of daily habits and an effort to
achieve the greatest personal convenience possible does not contribute to the efficient
management of food supply chains and to waste management in urban centres. It is,
therefore, of the outmost priority to raise awareness of the existence of the mutual
problem when it comes to food supply and waste management, and all social stakeholders
should constantly address this priority.
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5.2. Sociodemographic characteristics of the sample

The following tables indicate sociodemographic characteristics of the sample.
Table 1 depicts the household characteristic. Furthermore, Table 2 shows distribution of
the household members in terms of age.

Table 1. Number of household members

NUMBER OF HOUSEHOLD MEMBERS n (%)

1 or 2 household members 76 (51.40%)
3 or 4 household members 59 (39.90%)
5 and more household members 13 (8.80%)

Source: primary research

In terms of household members in the researched area, 51.40% of respondents
live in household with 1 or 2 members, followed by 39.90% of respondents living in
households with 3 or 4 household members, while only 8.80% of the sample lives in
household with 5 and more members.

Table 2. Distribution of household members in terms of age

NUMBER OF HOUSEHOLOD HOUSEHOLOD HOUSEHOLD

HOUSEHOLD MEMBERS MEMBERS MEMBERS
MEMBERS UNDER 18 BETWEEN 18 OLDER THAN
YEARS OF AGE AND 65 YEARS 65 YEARS
OF AGE
0 104 (70.30%) 38 (25.70%) 75 (50.70%)
1 member 22 (14.90%) 44 (29.70%) 40 (27.00%)
2 members 19 (12.80%) 38 (25.70%) 30 (20.30%)
3 and more 3 (2.00%) 28 (18.90%) 3 (2.00%)
members

Source: primary research

5.3. Respondent's food habits

Furthermore, respondents were asked about their frequency of purchase of fresh
agri-food products according to the place of purchase, such as neighbourhood store, retail
centres, local markets, home delivery and via Internet. As expected, and can be seen from
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the Table 3, most of the respondents frequently buy food from neighbourhood stores,
followed by retail centres and local markets.

Table 3. Frequency of purchase of fresh agri-food products according to the place of

purchase
NEIGHBOURHOO RETAIL LOCAL HOME VIA
D STORES CENTRE MARKET DELIVER INTERNE
S S Y T

I do not 52 59 51 (39.90%) 138 143
buy (35.10%) (39.90%) (93.20%) (96.60%)
I rarely 23 29 24 (19.60%) 6 3
buy (15.50%) (19.60%) (4.10%) (2.00%)
I often 25 36 22 (24.30%) 2 1
buy (16.90%) (24.30%) (1.40%) (0.70%)
most 48 24 51 2 1
often I (32.40%) (1620%)  (16.20%) (1.40%) (0.70%)
buy
TOTA 148 148 148 148 148
L

Source: primary research

According to the research (Gajdi¢ et al., 2019) conducted with the aim of
obtaining information on the perception and attitudes with regard to food safety in the
Republic of Croatia, 64 out of 165 respondents stated that most often they buy food only
in supermarkets (38.80%), to a lesser extent both at farmers markets and in supermarkets
(16.40%), and the least both in supermarkets and in small specialised stores (12.70%).
Another research conducted in Latvia (Krivasonoka et al., 2015), the majority of Latvian
respondents also buy agri-food products in supermarkets (70.00%), 16% of them buy such
products in specialised stores, 7.00% of respondents shop at farmers markets, and 1% buy
agri-food products directly from farmers. Research conducted in the Czech Republic
(Stavkova et al., 2006), 65.08% of respondents buy agri-food products in supermarkets,
33.52% in retail stores, as little as 1.12% of respondents buy agri-food products in
specialised stores and 0.28% of them shop at farmers markets and directly from farmers.

When asked about their frequency of purchasing fresh food products,
respondents replied as follows: every day (20.90%), four to five times a week (17.60%),
two to three times a week (41.90%), once a week (18.90%).
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Table 4. Average monthly consumption of food in the household

average average average average average
monthly monthly monthly monthly monthly
consumption  consumption  consumption consumption  consumption
of vegetables  of fruits in of meat in the of fish in the of milk and
in the the household household household dairy in the
household household
0 1 3 10 25 6
(0.70%) (2.00%) (6.80%) (16.90%) (4.10%)
uptol 35 35 54 85 43
kg (23.60 %) (23.60%) (36.50%) (57.40%) (29.10%)
from1l 55 52 49 29 44
to2kg (37.2%) (35.10%) (33.10%) (19.60%) (29.70%)
2and 57 58 35 9 55
more (38.50%) (39.20%) (23.60%) (6.10%) (37.20%)
kg

Source: primary research

Average monthly consumption of vegetables in the households is 2 and more kg
(38.50%), average monthly consumption of fruits in the households is 2 and more kg
(39.20%), average monthly consumption of meat in the household is up to 1 kg (36.50%),
average monthly consumption of fish in the household is up to 1 kg and average monthly
consumption of mild and dairy in the household is 2 and more kg (7able 4).

Respondents' rating of individual characteristics in the selection of food products
was examined by using the Likert scale, which measures respondents' agreement with
certain statements, where 1 represented complete disagreement and 5 complete
agreements with the statement.

The aim of the research conducted by Litavniece et al. (2017) was to establish
how often modern consumers buy local food and their attitude towards it. More than 500
Latvian respondents were questioned and, according to survey results, when buying food
consumers pay the most attention to food quality, expiration date and price. The
respondents purportedly regularly buy food from local food producers. The consumers’
behaviour is influenced by the country’s economic development and the level of
education. The authors concluded on the basis of this research that the demand for high-
quality food — in this case also for local food — rises with the rise of the level of education.
In the research conducted by Cembalo et al. (2015) the respondents highlighted the
following benefits of buying agri-food products from producers: freshness, flavour,
health, price, quality, safety and product information. In our research, freshness of the
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product was rated as the most important individual characteristics in the selection of food

product (7able 5).

Table 5. Rating of individual characteristics important in the selection of food products

MEAN MEDIAN MODE STANDARD VARIANCE
DEVIATION

freshness of the 4.48 5.00 5 1.097 1.204
products
organoleptic 4.16 4.00 5 1.044 1.089
properties (taste and
/ or smell)
product is from 3.84 4.00 5 1.088 1.184
organic production
availability 391 4.00 5 1.178 1.387
(proximity to the
point of sale)
product was 3.40 4.00 42 1.202 1.444
produced by familiar
producer
possibility of delivery 2.32 2.00 1 1.350 1.824
to the doorstep
product variety 3.96 4.00 5 1.130 1.277
product packaging 3.33 3.00 4 1.242 1.543
product price 3.79 4.00 5 1.279 1.636

a Multiple modes exist. The smallest value is shown

Source: primary research

To determine factors which influence the selection of food products in more

detail, factor analysis was performed using the principal component method with the
Kaiser-Guttman criterion and varimax rotation. Data analysis extracted two factors with

a characteristic root greater than one that together explain 54.509% of the variance. The
shown factor matrix in Table 6 was obtained after varimax rotation.
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Table 6. Factor matrix of the factors which influence the selection of food products

FACTORS FACTOR LOADINGS
PRODUCT CHARACTERISTICS 1 2
product price .802
organoleptic properties (taste and / or smell) .646
freshness of the products 642
product variety .634 457
availability (proximity to the point of sale) .620
PRODUCTION CHARACTERISTICS
product packaging .502 365
product is from organic production .856
product was produced by familiar producer .761

Source: primary research

Factor product characteristics comprises of 5 items related to the price of the
product, organoleptic properties (taste and / or smell), freshness of the product, product
variety, availability (proximity to the point of sale). The second extracted factor is called
the production characteristics and contains 3 items that describe product packaging, that
the product is from organic production and that it was produced by a familiar producer.
Descriptive indicators are presented in the 7able 7.

Table 7. Descriptive indicators of the factors which influence food products selection

52 Sx
S = ==
2 = wnn O =y
QO =2 Q<
2z 5z
& )
A~ < g <
= A& T
@} S}
n 148 148
M 4.06 3.60
c 819 .883
Min 1 1
Max 5 5
Skewness -1.861 -.900
Std. Error of Skewness .199 .199
Kurtosis 4.242 1.260
Std. Error of Kurtosis .396 .396
o 710 759

Source: primary research
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The normality of the distribution of variables was tested by the Kolmogorov-
Smirnov test, which showed that the distribution was significantly different from the
normal one, therefore, nonparametric tests were used. To determine whether there was a
statistically significant difference in attitudes toward product characteristics and
production characteristics, with respect to the number of household members, a Kruskal-
Wallis test was conducted. Table 8 shows the mean of rankings of respondents' attitudes
toward product characteristics and production characteristics with respect to the number
of household members.

Table 8. Mean rank of attitudes toward product characteristics and production
characteristics given the number of household members

NUMBER OF
HOUSEHOLOD n M RANKS
MEMBERS
1 and 2 76 76.03
ATTITUDES 3and 4 59 76.34
TOWARDS 5 and more 13 57.23
PRODUCT TOTAL 148
CHARACTERISTICS
1 and 2 76 73.36
ATTITUDES 3and 4 59 80.86
TOWARDS 5 and more 13 52.31
PRODUCTION TOTAL 148
CHARACTERISTICS

Source: primary research

The results indicate that there is no statistically significant difference in attitudes
toward product characteristics with respect to the number of household members (y* =
310, df =2, p >0.05), as well as no statistically significant difference in attitudes toward
food production characteristics with respect to the number of household members (3> =
085, df =2, p>0.05).

To determine whether there was a statistically significant difference in attitudes
toward product characteristics and food production characteristics, with respect to the
number of household members under 18 years of age, the Kruskal-Wallis test was again
conducted. There was no statistically significant difference in attitudes towards product
characteristics with respect to the number of household members under 18 years of age
(2 = 4.824, df = 3, p >0.05), as well as no statistically significant difference in attitudes
toward production characteristics with respect to the number of household members
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under 18 years of age (y* = 3.595, df = 3, p > 0.05). To determine the statistically
significant difference in attitudes toward product and production characteristics, with
respect to the number of household members from 18 to 65 years of age, a Kruskal-Wallis
test was performed. The Kruskal-Wallis test found that there was no statistically
significant difference in attitudes towards product characteristics with respect to the
number of household members aged 18 to 65 (> = .857, df = 3, p >0.05), as well as no
statistically significant difference in attitudes towards production characteristics with
respect to the number of household members aged 18 to 65 (¥> = 1.945, df =3, p > 0.05).
To determine whether there is a statistically significant difference in those attitudes with
respect to the number of household members over 65 years of age, again a Kruskal-Wallis
test was performed. The results indicate that there is no statistically significant difference
in attitudes towards product characteristics with respect to the number of household
members older than 65 (y*>=2.098, df =2, p >0.05), as well as no statistically significant
difference in attitudes toward production characteristics with respect to the number of
household members 65+ (y* = 3.635, df =2, p >0.05).

5.4. Respondents perceptions of food waste and related issues in their

households

Respondents' rating of food waste and related issues in their households was
examined by using the Likert scale, which measures respondents' agreement with certain
statements, where 1 represented complete disagreement and 5 complete agreements with
the statement. Table 9. shows rating of individual characteristics connected with food
waste generation. The research about reasons for food waste generation in households
were also previously researched in the Republic of Croatia in 2017 by Ilakovac et al.
(2018) with the aim of determining how the behaviour of household population affects
the generation of food waste. According to the results, the most common reason for food
waste generation in Croatian households is cooking excessive amounts of food.
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Table 9. Rating of individual characteristics connected with food waste generation
MEAN MEDIAN MODE STANDARD VARIANCE

DEVIATION
Improving logistical 4.29 5.00 5 1.102 1.214
solutions for food waste
management could
achieve environmental
benefits.
Recycling or processing 4.10 4.00 5 1.055 1.112

of unused food is an

alternative way of

reducing waste.

Organized collection of 4.28 5.00 5 1.029 1.059
unused food products

would reduce waste.

With more frequent 2.80 3.00 1 1.475 2.176
purchases of smaller

quantities of food, I

reduce the excessive

storage of food which is

leading to food loss (e.g.

due to expiry or

spoilage.

Food waste is higher in 3.83 4.00 5 1.264 1.597
urban households.

Too much food is 1.89 2.00 1 1.138 1.294
thrown away in my

household.

With less frequent 4.03 4.00 5 1.145 1.312
purchases of larger

quantities of food, more

household waste is

generated in my

household.

Food waste also occurs 3.39 4.00 4 1.291 1.667
due to inadequate

packaging.

Food waste disposal is 1.93 2.00 1 1.119 1.253

well organized in the

area where I live.

I consider food that has 3.35 4.00 5 1.452 2.107
expired food waste.

Source: primary research

Factor analysis was also performed using the principal components method using
the Kaiser-Guttman criterion and varimax rotation to determine factors associated with
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food waste issue. Two factors with a characteristic root greater than one were extracted,
which together explain 50.651% of the variance. Table 10 shows the factor matrix
obtained after varimax rotation.

Table 10. Factor matrix of the factors associated with food waste issues

FACTORS FACTOR LOADINGS
REDUCING FOOD WASTE 1 2
Improving logistical solutions for food waste management .878
could achieve environmental benefits.
Recycling or processing of unused food is an alternative way 875
of reducing waste.
Organized collection of unused food products would reduce .823
waste.
With more frequent purchases of smaller quantities of food, I .638

reduce the excessive storage of food which is leading to food
loss (e.g. due to expiry or spoilage.

Food waste is higher in urban households. 485
HOUSEHOLD FOOD WASTE

Too much food is thrown away in my household. 733
With less frequent purchases of larger quantities of food, 709
more household waste is generated in my household.

Food waste also occurs due to inadequate packaging. .609
Food waste disposal is well organized in the area where I live. 580
I consider food that has expired food waste. 464

Source: primary research

The first factor, called reducing food waste, includes five items: (1) Improving
logistical solutions for food waste management could achieve environmental benefits.,
(2) Recycling or processing of unused food is an alternative way of reducing waste., (3)
Organized collection of unused food products would reduce waste., (4) With more
frequent purchases of smaller quantities of food, I reduce the excessive storage of food
which is leading to food loss (e.g. due to expiry or spoilage)., (5) Food waste is higher in
urban households. The second factor is called household food waste and it includes five
statements: (1) Too much food is thrown away in my household., (2) With less frequent
purchases of larger quantities of food, more household waste is generated in my
household., (3) Food waste also occurs due to inadequate packaging., (4) Food waste
disposal is well organized in the area where I live., (5) I consider food that has expired
food waste. Descriptive indicators of the factors associated with food waste issues are
presented in the Table 11.
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Table 11. Descriptive indicators of the factors associated with food waste

issues
S
=
3 =g
s E 2 <
Z 2 =22
Sz 28
2 =)
2 =
n 148 148
M 4.10 2.67
c .837 .826
Min 1 1
Max 5 5
Skewness -1.542 -1.542
Std. Error of .199 .199
Skewness
Kurtosis 3.058 .100
Std. Error of .396 .396
Kurtosis
a .802 728

Source: primary research

The Kruskal-Wallis test was conducted to determine whether there was a
statistically significant difference in attitudes toward factor reducing food waste and
factor household food waste with respect to the number of household members. Table 12
shows the mean of the rankings of respondents' attitudes toward reducing food waste and
household food waste with respect to the number of household members.
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Table 12. Mean rank of attitudes toward reducing food waste and household food waste
given the number of household members

NUMBER OF
HOUSEHOLOD n M RANKS
MEMBERS
1 and 2 76 75.24
ATTITUDES 3 and 4 59 74.92
TOWARDS 5 and more 13 68.27
REDUCING FOOD TOTAL 148
WASTE
1 and 2 76 70.10
ATTITUDES 3 and 4 59 80.71
H OU:I(E)I?I‘:;AL?FS 00D 5 and more 13 72.04
WASTE TOTAL 148

Source: primary research

The Kruskal-Wallis test found statistically significant difference in attitudes
toward reducing food waste with respect to the number of household members (3 = .308,
df=2,p<0.05). At the same time, there was statistically significant difference in attitudes
towards household food waste with respect to the number of household members (y* =
2.097, df = 2, p < 0.05). To determine whether there was a statistically significant
difference in attitudes toward factors with respect to the number of household members
under 18, the Kruskal-Wallis test was again conducted. There was no statistically
significant difference in attitudes towards reducing food waste with respect to the number
of household members (x> =4.198, df = 3, p > 0.05), as well as no statistically significant
difference in attitudes toward houschold food waste with respect to the number of
household members (> =.885, df = 3, p > 0.05). The Kruskal-Wallis test found that there
was statistically significant difference in attitudes towards reducing food waste with
respect to the number of household members aged 18 to 65 (3> = .857, df = 3, p <0.05),
who care more about food waste, as well as statistically significant difference in attitudes
towards household food waste with respect to the number of household members aged 18
to 65 (y*> = 1.945, df = 3, p < 0.05). The Kruskal-Wallis test found that there was no
statistically significant difference in attitudes towards reducing food waste with respect
to the number of household members aged over 65 (y* = .857, df = 3, p > 0.05), as well
as no statistically significant difference in attitudes towards household food waste with
respect to the number of household members aged over 65 (32 = 1.945, df = 3, p > 0.05).
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6. CONCLUSION

The aim of this research was to explain the potential of the urban centres for the
food supply chain management and strategic development of cities. As such, we propose
a simple possible solution for the continuous and sustainable supply for the urban
population is the development of eco-distribution centres for agri-food products. With the
implementation of the eco-distribution center, numerous positive effects can be achieved,
one of which is more efficient food supply for local population which can control the
production and disposal of food waste. Empirical research results indicate lack of
understanding of food supply chain management processes, especially the one connected
with food waste reduction. Tenants do not seem to prioritise the aforementioned food
disposal problems yet, although expected benefits are obvious. Further empirical research
is needed so as to clarify whether agricultural producers share the positive attitude
towards this idea of eco-distribution centres or not. Such research is beneficial as it would
focus on the analysis of capacities and motivation of agricultural producers to participate
in this form of short supply chain.
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EKO-DISTRIBUCIJSKI CENTRI POLJOPRIVREDNO-PREHRAMBENIH
PROIZVODA U FUNKCIJI POTROSACKOG POTENCIJALA URBANIH
SREDISTA

Marko Sundov, Dusanka Gajdi¢ & Kristina Petljak

SaZetak

Prostorna ekspanzija i poveéanje broja gradova pretvara ih u neuralgicne tocke
lanca opskrbe hranom. Zbog svoje strukture i brzine zivotnih procesa, hrana se u urbana
sredista doprema putem konvencionalnih opskrbnih lanaca te stanovnistvo pretvara u
izuzetno ovisne potrosace (zbog nepostojanja uvjeta samoopskrbe hranom). Zato
strateski razvoj gradova zahtijeva odrzivo razmisljanje i rasudivanje kada je rijec¢ o
opskrbi hranom. Jedno od mogucih rjesenja za kontinuiranu i odrzivu opskrbu hranom
urbanog stanovnistva je razvoj eko distribucijskih centara poljoprivredno-prehrambenih
proizvoda. Primjenom ovog modela mogu se posti¢i brojni ucinci; razvija se ruralno
okruzenje gradova cime se smanjuje pritisak priljeva stanovnistva; osiguravanje opskrbe
svjezom, visokokvalitetnom hranom u dovoljnim kolicinama za cijelo stanovnistvo;
odrzivo se upravilja otpadom nastalim u procesima distribucije i uporabe hrane.
Upravljanje tokom kratkog poljoprivredno-prehrambenog lanca, tj. razvojem viastitih
proizvodno-potrosackih kapaciteta omogucava se zmacajno smanjenje ovisnosti o
konvencionalnim lancima istovremeno se stvaraju preduvjeti kontrole proizvodnje i
zbrinjavanja otpada unutar poljoprivredno-prehrambenih opskrbnih lanaca. Stoga se u
ovom radu analizira potrosacki potencijal urbanog sredista kao temeljne odrednice u
projektiranju i implementiranju  eko-distribucijskih centara za poljoprivredno-
prehrambene proizvode. Empirijsko istrazivanje potrosackog potencijala u urbanim
sredistima provedeno je uz pomo¢ dva komunalna poduzeéa u gradu Splitu, u 20
stambenih zgrada, a u istrazivanju je sudjelovalo 148 stanara.

Kljucne rijeci: eko-distribucijski centar, kratki poljoprivredno-prehrambeni lanci,
urbana sredista, potrosacki potencijal, empirijsko istrazivanje.
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