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Abstract: The paper presents assumptions related to the implementation of sustainable 
development in logistics, which result from the need to protect the environment which is 
subject to systematic degradation. The concepts presented in this paper are aimed to both 
reduce the impact of negative factors on the environment and optimise transport costs.  
The paper also discusses the topics of sustainable consumption and meat quality. Attention 
was drawn to the problem of animal welfare contained in the so-called ’5 freedoms’. 
Information on meat defects is also included, as well as information on livestock skin injuries 
and transport-related animal mortality. As a result of an analysis of literature on this topic,  
it was found that transportation is still extremely stressful for animals despite advances in 
transportation technology. An analysis of the collected material led to the conclusion that meat 
quality depends on many factors, with transport being the critical point that drastically lowers 
its level. 
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1.  INTRODUCTION 

The socioeconomic progress that took place in the last century has allowed 
widespread access to the food freezing and refrigeration technology. This allows 
food products, especially those of animal origin, to retain their flavour and shelf life 
much longer. At the same time, socioeconomic progress has become a catalyst for 
intensification of animal husbandry. This has caused an increased demand for animal 
transport services. 

Animals are usually transported using land transport infrastructure (road and 
rail transport), but sometimes also by sea and, in exceptional circumstances, by air. 
Regardless of the means of transport used, it has a significant impact on animal 
welfare and ultimately determines the quality of the meat produced. If transport does 
not meet the relevant conditions, losses occur, i.e.: quantitative losses (deaths, loss 
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of livestock weight, and infections of animals) and qualitative losses (meat defects, 
limited processing and consumption suitability) [Cierach and Idaszewska 2014]. 

Logistics as a field of science should not be defined only in terms of specific 
activities, such as transport, storage, or warehousing. These elements are 
components of logistics processes, but what is most important is their mutual 
correlation, which determines efficient operation of the logistics chain [Chaberek 
2011]. 

This paper aims to identify the logistical activities involved in the transport of 
animals and to define the conditions required to preserve their welfare. This is done 
by focusing on the most common of these modes of transport (road) and the one used 
occasionally but usually for a commodity – livestock – of exceptional quality (sea). 
Moreover, the paper presents the impact of negligence during animal transport on 
lowering of the quality of meat as the final product. The analysis of the issue took 
into account the concept of sustainable consumption in the context of the reduction 
to a minimum of the amount of meat consumed for the purpose of obtaining materials 
of optimal quality unaffected by transport. 

2.  SUSTAINABLE DEVELOPMENT FROM THE STANDPOINT  
OF LOGISTICS 

The noticeable climate change that has been increasing at an exponential rate over 
the last 50 years has led to growing attention to environmental problems.  
As a result, measures have been taken to reduce the impact of factors that constitute 
a hazard to the environment. These problems are the result of a conflict between the 
welfare of the environment and the technological development that generates 
socioeconomic progress. As a result of discussions on this weighty issue, the idea of 
‘sustainable development’ emerged [Płaczek 2012]. 

The purpose of logistics as an economic activity is to generate economic 
benefits, the achievement of which unfortunately involves environmental risks.  
The main areas in logistics activities that generate specific environmental risks are 
those dealing with the management of packaging, storage and above all, transport. 
Therefore, in order to systematically implement the idea of sustainable development 
in the field of logistics operations, it is necessary to use modern environmental 
technologies, which have less of a negative impact on the environment compared to 
conventional technologies that constitute a hazard to it. It is worth emphasizing the 
fact that ‘sustainable’ logistics chains are distinctly different from traditional ones.  
The individual components of such a chain should be located close to each other in 
order to optimise the use of the waste generated as secondary raw materials. It should 
also be noted that transport plays a significant role in sustainable development in 
logistics. In response to environmental and economic demands, intelligent 
transportation systems (ITS) have been developed, which include numerous 
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information, telecommunication, and measurement technologies, but also transport 
management methods aimed at increasing road safety, optimising transport process 
efficiency and protecting the environment. According to the paper published by 
Płaczek [2012], the application of intelligent transportation systems results in an 
increase of street network capacity by 22.5% on average; a decrease in the number 
of accidents by 60% on average, which proves an improvement in safety; a nearly 
60% decrease in travel time and energy consumption; a reduction of exhaust 
emissions by 40% on average; an improvement in travel comfort for passengers and 
drivers in public transport; a reduction of costs related to road operation; and an 
increase in economic benefits resulting from the application of ITS. 

Companies engaged in logistics operations, in their efforts to ensure sustainable 
development, should focus on activities aimed at eco-development and effective use 
of modern technology to ensure environmental safety, but also on preserving 
economic growth and improved competitiveness. The main problem with 
introducing any new technology is the trade-off between ecology and economics.  
It seems that such a compromise is extremely difficult to achieve, but many positive 
examples of it can be found in practice [Płaczek 2011]. 

3.  SUSTAINABLE CONSUMPTION 

A consumer who buys a product in order to use it, has certain expectations thereof, 
mainly concerning its quality in a broad sense. Their fulfilment makes him or her 
satisfied. Every consumer can have a different perception of quality. However, when 
it comes to food quality, there are a few main characteristics that a consumer, as the 
end customer, pays attention to. The food manufacturer's assurance of safety in 
relation to food consumption is usually the most important factor, as it is the 
consumer who bears the risk of possible adverse health consequences. Other 
characteristics that are perceived by consumers as measures of food quality include 
price, availability, nutritional value, sensory desirability, and convenience of use, but 
also the emotional value of food [Baryłko-Pikielna 1995]. 

Recent literature sources indicate a spread of the minimalist consumer trend 
defined as anti-consumerism, deconsumerism, and voluntary simplicity of 
consumption. These definitions apply to the same trend, but their understanding is 
slightly different. In general, minimalism in consumption means limiting the amount 
of products used to reasonable portions. Quantity rationing varies and is a direct 
result of the consumer's natural, individual, physical, and mental conditions.  
The most common, and not necessarily desirable, way of expressing the minimalism 
in question is to reduce not only the amount of products used, but also their variety 
[Błoński and Witek 2019]. 

The trend to minimise consumption indicates consumers’ growing awareness 
and sense of responsibility, but it also fits with the idea of sustainable consumption. 
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Sustainable consumption has its origins in the concept of sustainable development, 
which includes an attitude of social responsibility. An aware consumer, guided by 
the concept of sustainable development, understands and accepts certain conditions 
associated with the product's life cycle that may lead to a higher price of the 
purchased goods. When making shopping decision, he or she keeps in mind not only 
their needs but also the consequences of their decisions. These consequences can be 
broadly described as environmental, social, and economic. Examples of actions that 
result in higher prices of products made as a result of sustainable breeding or 
cultivation include greening and the associated reduction in pesticide use; 
maximising animal welfare; discontinuing the use of chemicals in both food 
production and crop cultivation, fair trade and other restrictions associated with 
certified agriculture. An important factor that can potentially influence consumers 
when they choose sustainable products is the changing offer in the food market and 
the promotion of products from organic farming and non-intensive agriculture. 
Theoretically, this is an opportunity to achieve a state of sustainable consumption 
[Grzybowska-Brzezińska and Grzywińska-Rąbca 2018]. 

A possible rational way to convince consumers to support the idea of 
sustainable consumption is to make them aware that even the smallest change 
towards reducing consumption through economies of scale will contribute to 
improving the state of our planet. In addition, it would also seem sensible to increase 
the diversity of consumption by using regional materials, e.g., wild game meat, 
access to which does not require long-distance transport. Therefore, despite the 
growing awareness of the public, continuous education is necessary. 

4.  ANIMAL WELFARE 

Among the first Polish authors to address the topic of animal welfare are Kołacz and 
Bodak in 1999. The term ‘welfare’ refers to the shaping of the living conditions and 
the norms of the handling of animals. A special Code for the Welfare of Livestock 
was developed [Kołacz and Bodak 1999]. It is assumed that the assessment of animal 
welfare is carried out on the basis of health, behavioural, physiological and 
production indicators. However, the division is conventional and is used due to the 
ease of assessment and interpretation, and due to its relatively meaningful results. 

Health is understood as a state of the organism where no specific reactions of 
the immune systems are observed to the presence of pathogenic agents or agents that 
are otherwise damaging to the organism. Poor health, and thus a negative health 
indicator assessment, always implies inadequate welfare. Animals may suffer 
mutilations caused by physical environmental factors or by individuals. As a result, 
this can cause behavioural changes in the animals, which lead to changes in their 
behavioural patterns. Consequently, animals may become aggressive in order to 
avoid pain, injury, or disease. In deteriorated welfare conditions, animals are more 
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susceptible to infectious diseases and their outcomes are much worse than those of 
animals with adequate welfare levels. Such a state of affairs may consequently lead 
to deterioration of the material obtained from these animals or even to the 
requirement to dispose of it [Kołacz and Bodak 1999]. 

In the case of welfare assessment, appropriate behaviour is understood as 
behaviour of an animal that is appropriate to the pattern of the specific species.  
A negative assessment of this indicator shows the presence of stereotypies, i.e., 
behaviours that significantly deviate from the accepted pattern. Stereotypies can 
occur in different forms and intensities, and can be constant or recurrent.  

In the advanced form, when the welfare of an animal is severely impaired, 
stereotypies may manifest themselves as the performance of meaningless actions, 
such as walking in circles, refocused actions directed toward objects of no interest 
in normal conditions, or self-destructive actions. There is a hypothesis that 
stereotypies are defence mechanism against the development of psychosomatic 
disorders. Products from animals with improper behaviour are not necessarily of 
lower quality, but for example poultry may lay fewer eggs than animals with normal 
behaviour. In the case of cows, this may affect the amount of milk produced [Kołacz 
and Bodak 1999]. 

Physiological indicators of welfare can be assessed positively when stressful 
situations are not present in the animals’ living environment. Occurrence of stressful 
situations, i.e., an impact of stress (environmental) factors on the body that causes 
inability to control the functioning of physiological systems, as well as internal and 
external conditions that change with such intensity that the ability to control these 
systems is limited, clearly indicate a reduced level of welfare [Kołacz and Bodak 
1999; Bombik, Bombik and Biesiada-Drzazga 2013]. 

As livestock production is closely correlated with the profitability of keeping 
animals, breeders generally try to keep their animals in good health so that they bring 
in the highest possible income. It should be noted that animal husbandry systems that 
take into account the highest possible level of animal welfare allow farmers to obtain 
not only a better-quality product, but often also larger quantities of the product. 
Therefore, by ongoing monitoring of animal productivity and comparing these 
values with averages for a specific species it is possible to decide whether the 
productivity index in the context of welfare can be assessed positively or not [Kołacz 
and Bodak 1999]. 

In Poland, since 1 January 2013, cross-compliance (CC) rules have been in 
force, which indicate what minimum requirements should be met in farms. If these 
requirements are not met, the farmer or breeder does not receive any financial 
benefits from the state. The cross-compliance rules are detailed in three areas: area 
A concerning environmental protection and animal identification and registration; 
area B concerning food safety; and area C concerning animal welfare. 

Animal welfare should be assessed holistically, as each indicator is in some way 
correlated with another. For the breeder, animal welfare should be the primary goal 
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and intent of breeding. Animals whose welfare is ensured generate the highest 
income from the goods produced. Unfortunately, producers often prefer to provide 
inferior conditions for animals, to get an inferior product and to sell it for a lower 
price but with less effort. In order to prevent such situations from occurring in Poland 
and in the European Union, the above-mentioned regulations related to providing 
animals with appropriate living conditions have been implemented. 

5.  QUALITY DEFECTS IN MEAT 

In describing quality defects of meat and animal welfare indicators, it is impossible 
not to mention the transport of livestock by road to the slaughterhouse, but also the 
prior and much longer sea transport (if any). 

Data published by the specialist livestock sea transport company LiveCorp in 
Australia, based on animal mortality rates recorded systematically over the last  
10 years of their operations, show a calf mortality rate of 0.17% (if more than 1% of 
animals die during a single trip, the company withdraws the vessel and carries out  
a mortality analysis), and a sheep mortality rate of 0.9% (only if more than 2% of 
the transported livestock dies is an investigation carried out; sheep are more sensitive 
animals). Looking at the time required for transport, the limited space per animal, 
and the enormous size of a cattle ship carrying up to 18,000 cattle or 75,000 sheep 
at the same time, the mortality rates indicated in the literature can be considered to 
be definitely low. It can be assumed that low losses of livestock during sea transport 
may be associated with the presence of qualified veterinarians, the care of the state 
of the premises intended for hospitalisation of animals, as well as the care of 
appropriate equipment of the whole transport unit. Moreover, the fact that animals 
are carefully checked at the time of boarding can be a very important factor. 
Veterinary supervision and assistance of qualified personnel make it possible to 
identify animals that are sick or in poor condition [Szczepańska 2012; LiveCorp 
Australia 2020]. 

Transport to the slaughterhouse is inevitable and is a highly stressful factor for 
animals. One might hypothesise that it is even more stressful than living in improper 
conditions. The conditions of daily life are familiar, relatively constant, and 
predictable to animals, while transport is something that happens once or twice in  
a lifetime and is an unknown process. Road transport carried out in an inappropriate 
manner, with inadequate equipment and in improper conditions, as well as with 
inadequate loading of the animals may lead not only to defects in the meat and weight 
loss of the animals but also to numerous deaths. Such a situation is incompatible with 
the principles of animal welfare that go in line with the concept of sustainable 
development.  

It is therefore extremely important to make the public aware of the risks and 
burdens of sourcing meat from industrial and large-scale livestock farms, from which 
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the livestock is often not transported properly. Improperly performed transportation 
ultimately leads to an uneven environmental burden. Breeding in industrial 
conditions is very intensive (reproduction, breeding, feed consumption, faeces 
generation), which has a negative impact on the environment. Allowing an animal 
to die during transport places an additional burden on the environment due to the 
need to dispose of it and to the loss of possibility to consume its meat. From the 
economic standpoint, the costs related to disposal of carcasses or management of 
meat of lower technical usability were estimated in 2009 in Poland at the level of 
PLN 50 million annually (unfortunately, more recent data on this subject is not 
available). Every year, the Minister of Agriculture allocates considerable sums of 
money for subsidies to farms that are forced to dispose of dead animals, which, as  
a consequence, does not motivate the farms to improve the living conditions for 
animals. 

The causes of meat quality variation cannot be viewed through the lens of  
a single factor. Meat quality, in the broad sense of the term, is a resultant of many 
environmental factors, such as age, species, breed, animal diet, welfare level, zoo-
hygienic conditions of breeding, all factors related to the pre-slaughter handling of 
livestock (loading, transport, unloading, pre-slaughter holding, slaughtering 
method), but also of individual factors associated with the animal, such as the ability 
to produce collagen, intramuscular fat, and short and long muscle fibres.  

In numerous surveys, it was found that meat consumers indicate as the most 
important factors in the assessment of meat quality and desirability the following 
sensory characteristics: colour, smell, palatability, tenderness; the following 
technical characteristics: visible marbling, meat juice leakage; and the following 
culinary characteristics: ease of preparation [Denaburski, Bąk and Daszkiewicz 
2003]. 

Pre-slaughter handling includes loading of animals into the means of transport, 
transport, unloading, holding during the period immediately prior to slaughter and 
the manner in which slaughter is carried out. During these operations, slaughter 
animals are exposed to a wide range of factors that can generate stress, i.e., lack of 
water and food; restriction of movement; restriction of natural behaviour; exposure 
to pain due to the limited space area of the means of transport; transport 
microclimate; inadequate air supply in improperly prepared trailers; movement; 
sudden turning; acceleration and braking; shocks and vibrations, and noise. So many 
stress factors simultaneously acting on an animal in an extremely strong way usually 
lead to increased animal mortality, rapid weight loss, carcass damage, and 
deterioration of meat quality [Wójcik et al. 2011]. 

Speaking of quality defects in meat, one must first of all classify the most 
common ones that affect all animal species: PSE (Pale Soft Exudative), ASE (Acid 
Soft Exudative), RSE (Reddish-pink Soft Exudative), and DFD (Dark Firm Dry). 
The occurrence of individual meat defects, such as the number of deaths, depends 
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on the presence of stress factors, but also to a certain extent on genetic and 
environmental factors in general.  

A study conducted in 2012 by Przybylski et al. on a group of 390 porkers 
showed that 15.38% of the meat obtained was defective, of which 2.31% of the meat 
had the PSE defect, 5.13% partially had the PSE defect, 5.38% had the ASE defect, 
and 2.56% had the DFD defect. In the cited studies, defective meat with low final 
pH (PSE, partially PSE, and ASE) was found to have higher losses during heat 
treatment. Moreover, meat with the ASE defect was characterised by the least 
marbling, juiciness, and palatability after cooking, and at the same time the highest 
level of acceptability when evaluated raw. The opposite was true of meat with the 
DFD defect.  

The respondents showed the lowest level of acceptance for this meat when raw, 
while the highest ratings were given to the marbling, juiciness, and palatability of 
this meat when cooked [Przybylski et al. 2012].  

Tereszkiewicz et al. related the formation of the PSE and DFD quality defects 
to the transportation time (number of kilometres travelled). It was found that for 
transport over a distance of less than 200 km, the DFD defect is virtually non-
existent, while the PSE is present in 21–22% of the total meat yield. In the case of 
longer transport, over a distance of 300 km, the PSE defect was found in 10% of the 
meat yield and the DFD defect in 3.7%; for a distance of 400 km, the PSE defect was 
found in 10% of meat and the DFD in 8.7% of meat. This leads to the conclusion 
that the DFD defect is associated with long-term animal stress [Tereszkiewicz, 
Molenda and Pokrywka 2011]. 

As for animal deaths, the statistics mostly refer to pigs and poultry. In 2006, 
Ellis and Ritter published a study that shows a relationship between mortality rates 
and season of the year. In summer and winter, more deaths were observed than in 
spring and autumn (respectively [% of total transport]: 0.79% in spring, 1.13%  
in summer, 0.85% in autumn, and 1.16% in winter). The authors concluded that the 
distribution of results may be influenced by more extreme weather conditions  
in summer and winter than in seasons with more moderate temperatures.  

In 2008, Ritter et al. analysed the problem of seasonality of pig deaths in 
transport in the context of different types of transport equipment called pot-belly 
(large, protruding, circular transport surfaces) and straight-deck (straight, 
rectangular transport surface that uniformly distributes the load). The number of 
deaths was on average higher in pot-belly trailers, as it was equal to 0.96% of the 
total transport, and lower in straight-deck trailers where it was equal to 0.85%.  
The results of this study also confirmed changes in the number of deaths depending 
on the season: 0.77% of the total number of animals in the spring, 0.82% in the 
summer, 0.99% in the autumn, and 1.03% in the winter.  

On the other hand, the percentage of animals requiring immediate trimming of 
damaged body parts after slaughter was 6.72% of the total number of transported 
animals for the former transporter and 7.29% for the latter. The percentage of 
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animals with markedly damaged skin in the pot-belly transporter ranged from 6.2% 
in winter to 14.0% in summer, and in the straight-deck transporter – from 2.9% in 
winter to 9.1% in autumn. On the other hand, a 2009 study by Ritter et al. indicates 
that there is a relationship between intensification of livestock production and  
a decrease in the proportion of animal deaths. According to the authors, the 
technological development of transport has kept pace with the numbers of livestock 
transported. For example, in Germany in 1993 the death rate was 0.50% of animals 
transported and in 2003 it was 0.10%. In the UK, the oldest data on animal deaths 
dates back to 1961 and is 0.10% of the number of livestock transported. The 
percentage rose as high as 0.27% over the years and then declined to finally reach 
0.05% of deaths in 1994. Unfortunately, not in all countries are the figures so 
optimistic. In Canada, from 1996 to 2004, the percentage of deaths decreased from 
0.14% to 0.12% [Ritter et al. 2009]. 

The number of broiler chicken deaths in transport is referred to as Chickens 
DOA (dead on arrival). There are very different reports in the literature on the value 
of this indicator related to poultry transport in Europe [% of total livestock 
transported], e.g.: 0.15% [Mitchell 2006], 0.19% [Gregory and Austin 1992], 0.25% 
[Vecerek et al. 2006], 0.35% [Petracci et al. 2006], 0.46% [Nijdam et al. 2004], to 
as high as 0.67% [Fries and Kobe 1992]. These values are highly variable, but the 
important thing is that they did not exceed 1% of the animals transported. Such low 
levels of mortality are not recorded for pigs.  

In 2016, Vecerek et al. conducted a study on the relationship between the 
seasons of the year and the animal transport distance and the mortality during 
transport. It was found that the smallest number of deaths is recorded for distances 
of 51–100 km (approx. 0.30%) followed by less than 50 km (approx. 0.34%),  
101–200 km (approx. 0.45%), 201–300 km (approx. 0.55%), and above 300 km 
(approx. 0.70%). On the other hand, with regard to the relationship between the 
number of deaths and the season, it was found that the smallest number of deaths 
occurred in summer (approx. 0.28%), followed by autumn and spring (approx. 
0.32%), and the largest number occurred in winter (approx. 0.55%). Therefore, the 
optimal environmental conditions in which poultry live on a daily basis must be 
taken into account and adapted during transport. Extreme temperature changes – 
from a warm farm to the transporters – that occur during the winter can result in 
increased animal death rates. 

In addition to meat quality defects or animal deaths, skin injuries are very often 
observed, which lead to meat hyperaemia and reduce its visual value. Tereszkiewicz 
et al. 2011 found that during transport of porkers over a distance of 100 km, 67.5% 
of the animals suffered skin injuries; for a distance of 200 km it was 71.2%, for  
300 km – 82.5%, and 400 km – 87.5% of all animals. 

The data presented clearly shows that transport is a highly stressful factor for 
animals. Developments in transport technology cannot completely eliminate animal 
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deaths during transport. The positive trend in the changes studied demonstrates 
stabilisation rather than an increase in the percentage of dead animals. 

6.  MARINE TRANSPORT OF ANIMALS FOR SLAUGHTER 

Transport of animals by sea can be carried out using specialised vessels (cattle ships) 
and cargo ships (general cargo ships, bulk carriers, and container ships). Cattle ships 
can be used to transport slaughter animals for periods of more than 10 days. 

Universal means of transport, i.e., roll on-roll off (ro-ro) vessels, are used for 
transport of small numbers of animals and over relatively short distances. Containers 
with animals must not be tightly enclosed due to the required access to air. In the 
case of enclosed decks, the vessel shall be equipped with an adequate ventilation 
system, an auxiliary power supply, and an alarm system. On the other hand, in the 
case of open decks, it is imperative to protect the animals from splashing seawater. 
Development and investment plans of both Tricity and Polish container terminals, 
due to the intensification of general cargo transport, may also enable development 
of port services to such an extent that it will increase the frequency of small-scale 
animal transport [Szczepańska 2012]. 

7.  REQUIREMENTS FOR ANIMAL TRANSPORT VEHICLES 

Animal welfare in road transport is affected mainly by the design of the means of 
transport. Compared to the transport of other goods, the transport of animals is 
subject to particularly strict legal restrictions. This is regulated by a number of 
national and European Union laws. Unfortunately, published inspection reports and 
press reports indicate numerous deficiencies in carriers' compliance with the law. 
Like any logistical process, animal transport can be divided into stages: preparation 
of animals for transport, loading, transport, and unloading. Each part of the process 
causes enormous amounts of stress for the animals, which is associated with forced 
changes to their familiar, safe environments. However, the law in this area states that 
the carrier is absolutely obliged to carry out transport of animals using means of 
transport that are suitable for the specific species and age range, but also suitable for 
the safe and humane transport of animals. 

Veterinary literature includes numerous publications that describe the adverse 
effects of transport on the organisms of transported animals. Ślipek et al. (2015), 
based on an analysis of legal acts, recommend dividing design requirements for road 
transport of animals into functional and non-functional. The functional aspect 
consists in introducing requirements identified as necessary into the equipment of 
the means of transport. This is aimed to reduce or eliminate omissions of essential 
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elements and those specified in the requirements. For this criterion, a set of design 
requirements was created, which are divided into individual functions, in which tasks 
were assigned degrees of importance. The levels of importance are: critical 
requirements, which result directly from the current legislation and whose fulfilment 
theoretically ensures the welfare of transported animals; desirable requirements, 
which are less stringent, but also important, whose fulfilment is not mandatory but 
improves welfare of animals during transport; and additional requirements, which 
can further improve the welfare, but which in the opinion of some carriers are 
excessive. 

The critical requirements describe the fundamental criteria for ensuring minimal 
welfare of animals during transport. The desirable requirements are those that would 
be worth putting in place to provide animals with somewhat more than the minimal 
comfort. Additional requirements, which are currently only a luxury in Poland, make 
it possible to ensure the lowest possible exposure to stress factors for animals during 
transport. In addition, the more of the additional requirements are met, the faster and 
more convenient is the handling of the transport for the workers, and thus the better 
it is for the livestock. 

8.  LEGAL CONDITIONS OF ANIMAL TRANSPORT 

Animal transport is subject to many legal restrictions both in Poland and in the 
European Union. The basic requirements for ensuring the safety and welfare of 
transported animals are set out in Chapter 7 of the Act of 21 August 1997 on animal 
protection (Journal of Laws of 2019, item 122). Detailed regulation of requirements 
related to animal transport is provided in Council Regulation (EC) No 1/2005 of 22 
December 2004 on the protection of animals during transport and related operations 
and amending Directives 64/432/EEC and 93/119/EC and Regulation (EC) No 
1255/97 (OJ EU.L.2005.3.1). However, these regulations do not apply to transport 
of animals that does not take place in connection with a business activity and to 
transport of animals directly to or from veterinary practices.  

All regulations related to transport of animals are based on several basic 
premises. Transport must take place under conditions that prevent injury or 
unnecessary suffering. The duration of transport should be as short as possible. 
Animals must be able to satisfy all their needs during transport and it is important to 
give them the possibility to adapt to the means of transport, the loading, and the 
unloading. The personnel handling animals during transport must have appropriate 
authorisations and must not use violence or other methods that cause avoidable fear, 
suffering, or injury to the animals. The personnel are required to regularly check the 
condition of the animals and their access to water (and possibly to feed). All laws 
strictly forbid transporting animals unfit for transport, i.e.: injured, sick, or mutilated 
animals [Dobrzański, Dobrzańska and Klisko 2012; Tereszkiewicz et al. 2012]. 
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Both road and sea transport of animals require proper licensing. Only authorised 
carriers with a transport contract or sub-contract are authorised to perform such 
operations; however, they must also have documents stating the origin of the 
animals, the dates and times of departure and arrival, and the destination of the 
animals. There are a number of conditions that must be met to be granted a livestock 
transport permit and the carrier must demonstrate that it has the proper staff, 
equipment, and procedures in place. Such a permit for road transport is issued for  
a maximum period of 5 years and does not apply to long-term transport, i.e., transport 
lasting longer than the maximum statutory time of 8 hours [Dobrzański, Dobrzańska 
and Klisko 2012; Tereszkiewicz et al. 2012]. However, transport by sea over  
a distance of more than 10 nautical miles always involves an inspection of the vessel 
and the issuing of a certificate of approval in accordance with OJ EU.L.2005.3.1. 

Annex I of the Regulation specifies the groups of animals unfit for transport: 
pregnant females (more than 90% of the duration of pregnancy), females that have 
undergone parturition during the 7 days prior to the transport, newborn mammals 
(until the umbilical wound has healed), mutilated animals and animals incapable of 
independent movement, and animals with open wounds. In the event of disputes, the 
veterinarian has the final say. Slightly injured animals and animals in the initial 
stages of a disease suffered during transport should immediately be given first aid 
and isolated so that they cannot suffer further injury. When an animal is severely 
injured, a veterinarian may decide that it should be slaughtered immediately 
[Dobrzański, Dobrzańska and Klisko 2012; Tereszkiewicz et al. 2012]. 

During the loading, transport, and unloading of animals it is not permitted to 
sedate the animals (unless, in exceptional cases, the accompanying veterinarian 
orders otherwise), to use prods, to lift or jerk the animals, to tie, to strike, or to apply 
pressure. For these reasons, the personnel handling the animals are required to 
undergo appropriate training, which involves obtaining the necessary qualifications. 
Animal carers should be calm, patient, and able to handle animals in a way that  
does not involve cruel behaviour [Dobrzański, Dobrzańska and Klisko 2012; 
Tereszkiewicz et al. 2012]. 

Law regulates basically all aspects related to transport and design of vehicles, 
loading spaces, temperature conditions, watering, feeding, and transport time 
discussed in detail above [Dobrzański, Dobrzańska and Klisko 2012; Tereszkiewicz 
et al. 2012]. 

9.  SUMMARY AND CONCLUSIONS 

The problem presented in the paper covers all logistic processes that can negatively 
affect the quality of meat. Improper animal transport, whether of short or long 
duration, cannot improve the final quality of the product, but can significantly 
worsen it. This is true especially in the case of transport equipment where the vehicle 
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design requirements presented herein, which are defined as critical, desirable, and 
additional, have not been taken into account. In theory, fulfilment of the critical 
requirements should ensure the desired quality of meat, but only fulfilment of all the 
desirable and additional requirements gives the greatest chance to obtain meat that 
is not changed during transport. In the case of transport by sea, account must be 
taken, above all, of the duration of such transport, which can be more than 10 days, 
as opposed to several hours in the case of transport by truck. This is important 
because failure to use all possible means to provide the most comfortable conditions 
for animals during such a long journey is simply inhumane. Animals are unable to 
comprehend what is happening and why, and transport significantly deteriorates the 
final quality of their meat, which is uneconomical and non-ecological. 

Fulfilling the responsibilities of both the logistician and the staff responsible for 
the care, loading, transport, and unloading of animals minimises the negative effects 
of transport. Therefore, only unforeseeable factors, i.e., a sudden change in weather 
conditions, random events on the road, and unjustified animal fright, can contribute 
to a deterioration in the quality of the product at the final stage of its trade. This paper 
shows that quality is a factor that is perceived subjectively, but some defects in meat 
caused by failure to meet the above requirements make it possible to assess transport 
objectively. 

It is important to take action that will allow for the formation of attitudes and 
behaviours of Polish consumers aimed at minimising the amount of meat consumed 
and increasing the diversity of its types. Such changes will allow easier adaptation 
of the means of transport to the strictest requirements, since fewer animals will be 
transported and the emphasis will be on meat quality. The current trend in Poland 
related to minimal consumption, also referred to as deconsumerism, creates fertile 
ground for further creation of consumer awareness. 

REFERENCES 

Baryłko-Pikielna, N., 1995, Konsument a jakość żywności, Żywność. Nauka. Technologia. Jakość, vol. 
4, no. 5, pp. 3–10. 

Błoński, K., Witek, J., 2019, Minimalism in Consumption, Annales Universitasis Mariae Curie-
Skłodowska Lublin – Polonia, Sectio H, vol. LIII, no. 2, pp. 7–15.  

Bombik, T., Bombik, E., Biesiada-Drzazga, B., 2013, Dobrostan zwierząt w aspekcie kryteriów i metod 
oceny, Przegląd Hodowlany, no. 6, pp. 25–27. 

Chaberek, M., 2011, Praktyczny wymiar logistyki, Roczniki Naukowe Wyższej Szkoły Bankowej w 
Toruniu, vol. 10, no. 10, pp. 209–217. 

Cierach, M., Idaszewska, N., 2014, Transport samochodowy zwierząt rzeźnych, Inżynieria 
Przetwórstwa Spożywczego, vol. 1, no. 9, pp. 21–25. 

Denaburski, J., Bąk, T., Daszkiewicz, T., 2003, Ocena jakości mięsa tuczników pochodzących od 
różnych producentów, Żywność. Nauka. Technologia. Jakość, vol. 4, no. 37, pp. 122–134. 

 



Transport of Animals from the Standpoint of the Optimisation  
of Meat Quality and Sustainable Consumption 

Scientific Journal of Gdynia Maritime University, No. 117, March 2021 63 
 

Dobrzański, P., Dobrzańska, M., Klisko, M., 2012, Problematyka prawna transportu zwierząt, 
Logistyka, no. 4, pp. 891–896. 

Ellis, M., Ritter, M., 2006, Impact of Season on Production: Transport Losses, Allen D. Leman Swine 
Conference, pp. 205–207. 

Fries, R., Kobe, A., 1992, Data of Flocks Obtained in Poultry Meat Processing (Broilers), Deutsche 
Tierarztliche Wochenschrift, vol. 99, pp. 500–504. 

Gregory, N.G., Austin, S.D., 1992, Causes of Trauma in Broilers Arriving Dead at Poultry-Processing 
Plants, Veterinary Record, vol. 131, pp. 501–503. 

Grzybowska-Brzezińska, M., Grzywińska-Rąpca, M., 2018, Rynek żywności ekologicznej w aspekcie 
rozwoju zjawiska świadomej konsumpcji, Handel Wewnętrzny, vol. 2, no. 373, pp. 168–177. 

Kołacz, R., Bodak, E., 1999, Dobrostan zwierząt i kryteria jego oceny, Medycyna Weterynaryjna,  
vol. 55, no. 3, pp. 147–154. 

Mitchell, M.A., 2006, Influence of Pre-Slaughter Stress on Animal Welfare and Processing Efficiency, 
Worlds Poultry Science Journal, vol. 62. 

Nijdam, E., Arens, P., Lambooij, E., Decuypere, E., Stegeman, J. A., 2004, Factors Influencing Bruises 
and Mortality of Broilers during Catching, Transport, and Lairage, Poultry Science, vol. 83,  
pp. 1610–1615. 

Petracci, M., Bianchi, M., Cavani, C., Gaspari, P., Lavazza, A., 2006, Preslaughter Mortality in Broiler 
Chickens, Turkeys, and Spent Hens under Commercial Slaughtering, Poultry Science, vol. 85, 
pp. 1660–1664. 

Płaczek, E., 2011, Koncepcja zrównoważonego rozwoju u operatorów logistycznych, Logistyka, no. 4, 
pp. 746–753. 

Płaczek, E., 2012, Zrównoważony rozwój – nowym wyzwaniem dla współczesnych operatorów 
logistycznych, Prace Naukowe Politechniki Warszawskiej, Transport, vol. 84, pp. 79–92. 

Przybylski, W., Jaworska, D., Boruszewska, K., Borejko, M., Podsiadły, W., 2012, Jakość 
technologiczna i sensoryczna wadliwego mięsa wieprzowego. Żywność. Nauka. Technologia. 
Jakość, vol. 1, no. 80, pp. 116–127. 

Ritter, M.J., Ellis, M., Berry, N.L., Curtis, S.E., Anil, L., Berg, E., Benjamin, M., Butler, D., Dewey, 
C., Driessen, B., DuBois, P., Hill, J.D., Marchant-Forde, J.N., Matzat, P., McGlone, J., Mormede, 
P., Moyer, T., Pfalzgraf, K., Salak-Johnson, J., Siemens, M., Sterle, J., Stull, C., Whiting, T., 
Wolter, B., Niekamp, S.R., Johnson, A.K., 2009, Transport Losses in Market Weight Pigs: I.  
A Review of Definitions, Incidence, and Economic Impact, The Professional Animal Scientist, 
vol. 25, pp. 404–414. 

Ritter, M.J., Ellis, M., Bowman, R., Brinkmann, J., Curtis, S.E., Dedecker, J.M., Mendoza, O., Murphy, 
C.M., Orellana, D.G., Peterson, B.A., Rojo, A., Schlipf, J.M., Wolter, B.F., 2008, Effects of 
Season and Distance Moved during Loading on Transport Losses of Market-Weight Pigs in Two 
Commercially Available Types of Trailer, Journal of  Animal Science, vol. 86, pp. 3137–3145.  

Szczepańska, A., 2012, Wymogi dotyczące środków transportowych przy przewozie zwierząt żywych, 
Logistyka, no. 3, pp. 2159–2164. 

Ślipek, Z., Frączek, J., Francik, S., Cieślikowski, B., Pedryc, N., 2015, Wymagania projektowe dla 
pojazdów przeznaczonych do transportu zwierząt, Logistyka, no. 4, pp. 6124–6130. 

Tereszkiewicz, K., Molenda, P., Nowotyńska, I., Pokrywka, K., Bukała, B., 2012, Kształtowanie 
ochrony prawnej zwierząt w transporcie przedubojowym, Logistyka, no. 4, pp. 1315–1320. 

Tereszkiewicz, K., Molenda, P., Pokrywka, K., 2011, Aktualne problemy w transporcie tuczników, 
Logistyka, no. 3, pp. 2787–2798. 

 



 
Mateusz Zawadzki, Adam Kaizer 

64 Scientific Journal of Gdynia Maritime University, No. 117, March 2021 
 

Vecerek, V., Grbalova, S., Voslarova, E., Janackova, B., Malena, M., 2006, Effects of Travel Distance 
and the Season of the Year on Death Rates of Broilers Transported to Poultry Processing Plants, 
Poultry Science, vol. 85, pp. 1881–1884. 

Vecerek, C., Voslarova, E., Conte, F., Vecerkova, L., Bedanova, I., 2016, Negative Trends in 
Transport-Related Mortality Rates in Broiler Chickens, Asian Australasian Journal of Animal 
Science, vol. 29, no. 12, pp. 1796–1804. 

Wójcik, A., Pomianowski, J.F., Sowińska, J., Mituniewicz, T., Witkowska, D., Chorąży, Ł., 
Piotrowska, J., 2011, Wpływ obrotu przedubojowego kurcząt brojlerów na jakość technologiczną 
mięsa, Inżynieria i Aparatura Chemiczna, vol. 50, no. 3, pp. 85–86. 

Internet sources 
Livecorp Australia, 2020, http://www.Livecorp.Com.Au/Industry-Information/Export-Journey-Facts 

(05.04.2020). 


	  ISSN 2657-5841 (printed)
	  DOI: 10.26408
	Scientific Journal
	of Gdynia Maritime University
	EDITOR-IN-CHIEF:  Dariusz Barbucha
	DOI: 10.26408

	Mateusz Zawadzki, Adam Kaizer
	PREFACE
	HIERARCHICAL MODELLING OF VOLATILITY SPILLOVERS  IN SHIP DEMOLITION MARKETS
	Abdullah AÇIK
	Dokuz Eylül University, Maritime Faculty, Department of Maritime Business Administration, Buca, İzmir, Turkey, ORCID: 0000-0003-4542-9831,  e-mail: abdullah.acik@deu.edu.tr
	1.  INTRODUCTION
	2.  INDUSTRY OVERVIEW AND LITERATURE REVIEW
	3.  METHODOLOGY
	4.  DATA
	5.  Results
	6.  Conclusions
	REFERENCES
	Açık, A., Baran, E., 2019, The Reflection of Ship Demolition Prices to Construction Costs in Turkey, Marine Science and Technology Bulletin, vol. 8, no. 1, pp. 23–29.
	Açık, A., Başer, S.Ö., 2017, The Relationship Between Freight Revenues and Vessel Disposal Decisions, Ekonomi, Politika & Finans Araştırmaları Dergisi, vol. 2, no. 2, pp. 96–112.
	Açık, A., Başer, S.Ö., 2018a, The Impact of Freight Rates on the Second-Hand Ship Price Bubbles: An Application on the Panamax Market, İzmir International Congress on Economics and Administrative Sciences, pp. 629–643, İzmir, Turkey.
	Açık, A., Başer, S.Ö., 2018b, Market Efficiency in Ship Demolition Prices, International Conference on Empirical Economics and Social Sciences, pp. 780–792, Bandırma, Turkey.
	Açık, A., Başer, S.Ö., 2019, Price Volatility Spillover in Ship Demolition Markets, Optimum: Journal of Economics & Management Sciences, vol. 6, no. 2, pp. 311–322.
	Açık, A., Kesiktaş, H.H.İ., Başer, S.Ö., 2020, Role of Interest Rates on Fleet Capacity Adjustment Decisions of Shipowners, Ekonomi Politika ve Finans Araştırmaları Dergisi, vol. 5, no, 1, pp. 66–80.
	Alizadeh, A., Nomikos, N., 2009, Shipping Derivatives and Risk Management, Macmillian, London.
	Başer, S.Ö., Açık, A., 2018, The Response of Shipbuilding Activities to Freight Rates, Uluslararası İktisadi ve İdari Bilimler Dergisi, vol. 4, no. 1, pp. 120–136.
	Bayat, T., Nazlioglu, S., Kayhan, S., 2015, Exchange Rate and Oil Price Interactions in Transition Economies: Czech Republic, Hungary and Poland, Panoeconomicus, vol. 62, no. 3, pp. 267–285.
	Buxton, I.L., 1991, The Market for Ship Demolition, Maritime Policy & Management, vol. 18, no. 2, pp. 105–112.
	Cheung, Y.W., Ng, L.K., 1996, A Causality-In-Variance Test and Its Application to Financial Market Prices, Journal of Econometrics, vol. 72, no. 1–2, pp. 33–48.
	Chuang, H.M., Lin, C.K., Chen, D.R., Chen, Y.S., 2013, Evolving MCDM Applications Using Hybrid Expert-Based ISM and DEMATEL Models: An Example of Sustainable Ecotourism, The Scientific World Journal, pp. 1–18.
	Granger, C.W., 1969, Investigating Causal Relations by Econometric Models and Cross-Spectral Methods, Econometrica: Journal of the Econometric Society, vol. 37, no. 3, pp. 424–438.
	Hafner, C.M., Herwartz, H., 2006, A Lagrange Multiplier Test for Causality in Variance, Economics Letters, vol. 93, no. 1, pp. 137–141.
	Harwood, S., 2008, Shipping Finance (3rd Ed), Euromoney Books, London.
	Kagkarakis, N.D., Merikas, A.G., Merika, A., 2016, Modelling and Forecasting the Demolition Market in Shipping, Maritime Policy Management, vol. 43, no. 8, pp. 1021–1035.
	Knapp, S., Kumar, S.N., Remijn, A.B., 2008, Econometric Analysis of the Ship Demolition Market, Maritime Policy&Management, vol. 32, no. 6, pp. 1023–1036.
	Koopmans, T.C., 1939, Tanker Freight Rates and Tankship Building: An Analysis of Cyclical Fluctuations, De Erven F. Bohn nv.
	Koseoglu, S.D., Cevik, E.I., 2013, Testing for Causality in Mean and Variance Between the Stock Market and the Foreign Exchange Market: An Application to the Major Central and Eastern European Countries, Finance a Uver, vol. 63, no. 1, pp. 65–86.
	Luthra, S., Garg, D., Haleem, A., 2015, An Analysis of Interactions Among Critical Success Factors to Implement Green Supply Chain Management Towards Sustainability: An Indian Perspective, Resources Policy, vol. 46, pp. 37–50.
	Nazlioglu, S., Erdem, C., Soytas, U., 2013, Volatility Spillover Between Oil and Agricultural Commodity Markets, Energy Economics, vol. 36, pp. 658–665.
	Nazlioglu, S., Gormuş, A., Soytas, U., 2016, Oil Prices and Real Estate Investment Trusts (REITs): Gradual-Shift Causality and Volatility Transmission Analysis, Energy Economics, vol. 60, pp. 168–175.
	Nouira R., Amor T.H., Rault C., 2019, Oil Price Fluctuations and Exchange Rate Dynamics in the MENA Region: Evidence from Non-Causality-In-Variance and Asymmetric Non-Causality Tests, Quarterly Review of Economics and Finance, vol. 73, pp. 159–171.
	Randers, J., Göluke, U., 2007, Forecasting Turning Points in Shipping Freight Rates: Lessons from 30 Years of Practical Effort, System Dynamics Review, vol. 23, no. 2-3, pp. 253–284.
	Rodrigue, J.P., 2013, Transport and Globalization, [in:] Rodrigue, J.P., Notteboom, T.,  Shaw, J. (eds.), The SAGE Handbook of Transport Studies, pp. 17–30, Sage, London.
	Sage, A.P., 1977, Interpretive Structural Modeling: Methodology for Large-scale Systems, McGraw-Hill, New York.
	Saraf, M., Stuer-Lauridsen, F., Dyoulgerov, M., Bloch, R., Wingfield, S., Watkinson, R., 2010, Ship Breaking and Recycling Industry in Bangladesh and Pakistan, The World Bank Washington.
	Stopford, M., 2009, Maritime Economics, Routledge, London – New York.
	Sun, X., Haralambides, H., Liu, H., 2019, Dynamic Spillover Effects Among Derivative Markets in Tanker Shipping, Transportation Research Part E, vol. 122, pp. 384–409.
	Taylor, A.J., 1974, The Dynamics of Supply and Demand in Shipping, Dynamica, vol. 2, no. 2, pp. 62–71.
	Tunç, M., Açik, A., 2019, The Impact of Steel Price on Ship Demolition Prices: Evidence from Heterogeneous Panel of Developing Countries, Sosyoekonomi, vol. 27, no. 42, pp. 227–240.
	Wilmsmeier, G., 2014, International Maritime Transport Costs: Market Structures and Network Configurations, Ashgate, UK.
	Yin, J., Fan, L., 2018, Survival Analysis of the World Ship Demolition Market, Transport Policy, vol. 63, pp. 141–156.
	Yudatama, U.K.Y., Hidayanto, A.N., Nazief, B.A.A., 2018, Approach Using Interpretive Structural Model (ISM) to Determine Key Sub-Factors at Factors: Benefits, Risk Reductions, Opportunities and Obstacles in Awareness IT Governance, Journal of Theoreti...
	Internet sources
	Athenian Shipbrokers S.A., 2020, Demolition Prices by Country, https://www.atheniansa.gr/ (20.04.2020).
	UNCTAD, 2020, Ship Scrapping by Country of Demolition, https://unctadstat.unctad.org/wds/ TableViewer/tableView.aspx?ReportId=89492 (08.10.2020).

	DOI: 10.26408/117.02
	Deformation-Activated Martensitic  Transformation in Coatings Obtained  by Hypersonic MetalliSation  of High-Chromium Steels
	Marat Belotserkovsky1, Aleksandr Grigorchik2*, Vladimir Kukareko3
	1, 2, 3, Joint Institute of Mechanical Engineering National Academy of Sciences of Belarus, Akademicheskaja 12, 220072 Minsk, Belarus, e-mail: GrigorchikAN@gmail.com
	* Corresponding author
	1.  Introduction
	2. Obtaining samples and research methods
	3.  Research results and discussion
	4.  CONCLUSIONS
	References

	DOI: 10.26408/117.03
	STATUS OF ECDIS TYPE SPECIFIC TRAINING  AND GAP IN THE RULES
	Dimitar Komitov1*, Blagovest Belev2
	1,2 Nikola Vaptsarov Naval Academy, 73 Vasil Drumev str., Varna, Bulgaria,      Faculty of  Navigation 1 e-mail: d.komitov@nvna.eu 2 e-mail: b.belev@nvna.eu, ORCID 0000-0001-9458-6070
	*Corresponding author
	1. INTRODUCTION
	2.  Risk assessment in using ECDIS
	3.  Types of training for working with ECDIS
	4.  Analysis of the existing methods of ECDIS type  specific training
	5.  Specific differences between ECDIS models
	6.  Conclusions
	REFERENCES


	Brcic, D., Sabalja, D., 2013, A Contribution to Improving the Standards of ECDIS Training, Scientific Journal of Maritime Research, Faculty of Maritime Studies, Rijeka, 27(1), pp. 136–138.
	Dachev, Y., 2014, New Trends in the Content on the Bulgarian Nautical Navigation Charts, Journal of Marine Technology and Environment, Constanta, Romania, vol. 1, pp. 25–28.
	Dachev, Y., Panov, A., 2017, Traditional Navigation in e-Navigation Context, 18th Annual General Assembly AGA, IAMU, Varna, Bulgaria, 11–13 October, рp. 106–115.
	IHO S-66 2018, Facts About Electronic Charts and Carriage Requirements, Edition 1.1.0 January,  pp. 26–28.
	IMO, 2005, IMO Resolution 232(82), London, UK.
	ISM Code 2018, International Safety Management, IMO, London, UK.
	Lusic, Z., Bakota, M., Mikelic, Z., 2017, Human Errors in ECDIS Related Accidents, 7th International Maritime Science Conference, Split, Croatia.
	SOLAS, 2014, International Convention for the Safety of Life at Sea, IMO, London, UK.
	STCW, 2017, International Convention on Standards of Training, Certification and Watchkeeping for Seafarers IMO, London, UK.
	Internet sources
	Anglo-Eastern 2019, ECDIS Type Specific, http://www.maritimetraining.in/navigation-type-ecdis-.htm.
	Approved ECDIS Systems, https://www.ecdisregs.com/approved-ecdis-systems/.
	Broster, M., 2016, Type Specific ECDIS – Explained and Uncovered, pp. 35–36,  www.eMaritimeGroup.com.
	ECDIS FAQs, http://www.ecdis-info.com/question.html.
	Glasgow 2019, Manufacturer Approved Type Specific ECDIS Training, http://www.glasgowmaritimeacademy.com/ecdis-type-specific-training/4588701897.
	MAIB, 2014, Report on the Investigation of the Grounding of m/v “Ovit”, MAIB Report No 24/2014 - Ovit- Less Serious Marine Casualty, publishing.service.gov.uk.
	MAIB, 2015, Report on the Investigation of the Grounding of m/v “Commodore Clipper”, MAIB Report No 18/2015 - Commodore Clipper - Serious Marine Casualty, publishing.service.gov.uk.
	MAIB, 2017, Report on the Investigation of the Grounding of m/v “Muros”, MAIBInvReport 22/2017 - Muros - Serious Marine Casualties, publishing.service.gov.uk.
	Whiteley, 2019, Type Specific ECDIS Training, https://www.ecdis.org/wp-content/uploads/ECDIS-Courses.pdf.
	REMARKS ON THE WORKING CONDITIONS  IN THE REGION OF THE POLISH POLAR HORNSUND STATION
	1,2,3,4,5 NKBP “SeaQuest” Science Club, e-mail: adam.winnicki99@gmail.com *Corresponding author
	1.  INTRODUCTION
	2.  POLISH POLAR STATION IN HORNSUND
	3.  CLIMATE
	4.  FLORA AND FAUNA
	5.  RESEARCH
	6.  HANSBREEN GLACIER
	7.  conclusions
	REFERENCES

	Transport of animals from the standpoint  of THE optimisation of meat quality  and sustainable consumption
	Mateusz Zawadzki1, Adam Kaizer2
	1 Student of WSB University, Śląska 35/37, 81-310 Gdynia, Poland,  ORCID 0000-0001-7947-2729, e-mail: Mateusz.zawadzki28@wp.pl
	2 Gdynia Maritime University, Morska 81-87, 81-225 Gdynia, Poland, Faculty of Navigation, ORCID 0000-0002-8474-7819, e-mail: a.kaizer@wn.umg.edu.pl
	1.  Introduction
	2.  Sustainable development from the standpoint  of logistics
	3.  Sustainable consumption
	4.  Animal welfare
	5.  Quality defects in meat
	6.  marine transport of animals for slaughter
	7.  Requirements for animal transport vehicles
	8.  Legal conditions of animal transport
	9.  SUMMARY AND CONCLUSIONS
	REFERENCES
	Baryłko-Pikielna, N., 1995, Konsument a jakość żywności, Żywność. Nauka. Technologia. Jakość, vol. 4, no. 5, pp. 3–10.
	Błoński, K., Witek, J., 2019, Minimalism in Consumption, Annales Universitasis Mariae Curie-Skłodowska Lublin – Polonia, Sectio H, vol. LIII, no. 2, pp. 7–15.
	Bombik, T., Bombik, E., Biesiada-Drzazga, B., 2013, Dobrostan zwierząt w aspekcie kryteriów i metod oceny, Przegląd Hodowlany, no. 6, pp. 25–27.
	Chaberek, M., 2011, Praktyczny wymiar logistyki, Roczniki Naukowe Wyższej Szkoły Bankowej w Toruniu, vol. 10, no. 10, pp. 209–217.
	Cierach, M., Idaszewska, N., 2014, Transport samochodowy zwierząt rzeźnych, Inżynieria Przetwórstwa Spożywczego, vol. 1, no. 9, pp. 21–25.
	Denaburski, J., Bąk, T., Daszkiewicz, T., 2003, Ocena jakości mięsa tuczników pochodzących od różnych producentów, Żywność. Nauka. Technologia. Jakość, vol. 4, no. 37, pp. 122–134.
	Dobrzański, P., Dobrzańska, M., Klisko, M., 2012, Problematyka prawna transportu zwierząt, Logistyka, no. 4, pp. 891–896.
	Ellis, M., Ritter, M., 2006, Impact of Season on Production: Transport Losses, Allen D. Leman Swine Conference, pp. 205–207.
	Fries, R., Kobe, A., 1992, Data of Flocks Obtained in Poultry Meat Processing (Broilers), Deutsche Tierarztliche Wochenschrift, vol. 99, pp. 500–504.
	Gregory, N.G., Austin, S.D., 1992, Causes of Trauma in Broilers Arriving Dead at Poultry-Processing Plants, Veterinary Record, vol. 131, pp. 501–503.
	Grzybowska-Brzezińska, M., Grzywińska-Rąpca, M., 2018, Rynek żywności ekologicznej w aspekcie rozwoju zjawiska świadomej konsumpcji, Handel Wewnętrzny, vol. 2, no. 373, pp. 168–177.
	Kołacz, R., Bodak, E., 1999, Dobrostan zwierząt i kryteria jego oceny, Medycyna Weterynaryjna,  vol. 55, no. 3, pp. 147–154.
	Mitchell, M.A., 2006, Influence of Pre-Slaughter Stress on Animal Welfare and Processing Efficiency, Worlds Poultry Science Journal, vol. 62.
	Nijdam, E., Arens, P., Lambooij, E., Decuypere, E., Stegeman, J. A., 2004, Factors Influencing Bruises and Mortality of Broilers during Catching, Transport, and Lairage, Poultry Science, vol. 83,  pp. 1610–1615.
	Petracci, M., Bianchi, M., Cavani, C., Gaspari, P., Lavazza, A., 2006, Preslaughter Mortality in Broiler Chickens, Turkeys, and Spent Hens under Commercial Slaughtering, Poultry Science, vol. 85, pp. 1660–1664.
	Płaczek, E., 2011, Koncepcja zrównoważonego rozwoju u operatorów logistycznych, Logistyka, no. 4, pp. 746–753.
	Płaczek, E., 2012, Zrównoważony rozwój – nowym wyzwaniem dla współczesnych operatorów logistycznych, Prace Naukowe Politechniki Warszawskiej, Transport, vol. 84, pp. 79–92.
	Przybylski, W., Jaworska, D., Boruszewska, K., Borejko, M., Podsiadły, W., 2012, Jakość technologiczna i sensoryczna wadliwego mięsa wieprzowego. Żywność. Nauka. Technologia. Jakość, vol. 1, no. 80, pp. 116–127.
	Ritter, M.J., Ellis, M., Berry, N.L., Curtis, S.E., Anil, L., Berg, E., Benjamin, M., Butler, D., Dewey, C., Driessen, B., DuBois, P., Hill, J.D., Marchant-Forde, J.N., Matzat, P., McGlone, J., Mormede, P., Moyer, T., Pfalzgraf, K., Salak-Johnson, J.,...
	Ritter, M.J., Ellis, M., Bowman, R., Brinkmann, J., Curtis, S.E., Dedecker, J.M., Mendoza, O., Murphy, C.M., Orellana, D.G., Peterson, B.A., Rojo, A., Schlipf, J.M., Wolter, B.F., 2008, Effects of Season and Distance Moved during Loading on Transport ...
	Szczepańska, A., 2012, Wymogi dotyczące środków transportowych przy przewozie zwierząt żywych, Logistyka, no. 3, pp. 2159–2164.
	Ślipek, Z., Frączek, J., Francik, S., Cieślikowski, B., Pedryc, N., 2015, Wymagania projektowe dla pojazdów przeznaczonych do transportu zwierząt, Logistyka, no. 4, pp. 6124–6130.
	Tereszkiewicz, K., Molenda, P., Nowotyńska, I., Pokrywka, K., Bukała, B., 2012, Kształtowanie ochrony prawnej zwierząt w transporcie przedubojowym, Logistyka, no. 4, pp. 1315–1320.
	Tereszkiewicz, K., Molenda, P., Pokrywka, K., 2011, Aktualne problemy w transporcie tuczników, Logistyka, no. 3, pp. 2787–2798.
	Vecerek, V., Grbalova, S., Voslarova, E., Janackova, B., Malena, M., 2006, Effects of Travel Distance and the Season of the Year on Death Rates of Broilers Transported to Poultry Processing Plants, Poultry Science, vol. 85, pp. 1881–1884.
	Vecerek, C., Voslarova, E., Conte, F., Vecerkova, L., Bedanova, I., 2016, Negative Trends in Transport-Related Mortality Rates in Broiler Chickens, Asian Australasian Journal of Animal Science, vol. 29, no. 12, pp. 1796–1804.
	Wójcik, A., Pomianowski, J.F., Sowińska, J., Mituniewicz, T., Witkowska, D., Chorąży, Ł., Piotrowska, J., 2011, Wpływ obrotu przedubojowego kurcząt brojlerów na jakość technologiczną mięsa, Inżynieria i Aparatura Chemiczna, vol. 50, no. 3, pp. 85–86.
	Livecorp Australia, 2020, http://www.Livecorp.Com.Au/Industry-Information/Export-Journey-Facts (05.04.2020).





