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The New Silk Road as an green alternative for China-European
Union transport — CO2 emission analysis

Nowy Jedwabny Szlak jako zielona alternatywa dla transportu
miedzy Chinami a Unig Europejska — analiza emisji CO2

Abstract. The current climate policy of the European Union is aimed at reducing carbon dioxide emis-
sions. This has a significant impact not only on the functioning of transport within the Union but also
with its key partners. China has been the European Union’s biggest partner for many years. Since 2013,
that is, after the launch of the New Silk Road, along with sea and air transport, rail transport has also
remained a viable transport alternative on that route. The conducted research showed that, taking into
account CO; emission measured with WTW and TTW method, rail transport between China and the
European Union can be treated as a relatively green solution in comparison to other modes of transport.
The shortcomings of these methods were indicated and the need to correctly present the length of the
route for which the emission measurement was performed. Attention was also paid to the infrastructural
limitations related to the further development of rail transport within the New Silk Road.

Key words: New Silk Road, CO, emission, green transport

Synopsis. Obecna polityka klimatyczna Unii Europejskiej nakierowana jest na ograniczenie emisji
dwutlenku wegla. Ma to istotny wptyw nie tylko na funkcjonowanie transportu wewnatrz Unii ale takze
z jej kluczowymi partnerami. Najwiekszym partnerem handlowym Unii Europejskiej pozostaja od
wielu lat Chiny. Od 2013 roku, to jest od momentu uruchomienia Nowego Jedwabnego Szlaku, obok
transportu morskiego i lotniczego realng alternatywa na tej trasie pozostaje takze transport kolejowy.
Przeprowadzone badania wskazaty, ze biorac pod uwage pomiar emisji CO, metodami WTW i TTW,
transport kolejowy w relacji Chiny — Unia Europejska moze by¢ traktowany jako relatywnie ekolo-
giczne rozwigzanie transportowe w poréwnaniu do innych dostgpnych alternatyw. Wskazano przy tym
na niedostatki tych metod oraz na konieczno$¢ poprawnego przedstawiania dtugosci trasy dla ktorej
pomiar emisji jest dokonywany. Zwrdcono takze uwage na uwarunkowania infrastrukturalne zwiazane
z dalszym rozwojem transportu kolejowego w ramach Nowego Jedwabnego Szlaku.
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Introduction

In recent years, the move towards a greener, more environmental friendly economy has
started to play a significant role in setting the course for development. In the European Union,
such thinking is manifested in legal regulations affecting various areas, including the pro-
posed concept of Fit for 55 [European Council]. Regardless of how the scope of the reported
regulations may be treated, it is undoubtedly aimed at reducing the external costs of transport
activities, which include the impact on the environment. This impact is most often expressed
through CO, emissions, however, it is not the only form of transport's impact on the climate
and the environment. Role of CO; in climate changes has been widely studied for a long time,
and although it has mostly supporters, there are also some opponents. Undeniably one of the
most significant activity related with carbon dioxide emission is transport. Transport external
costs are widely recognized problem in European Union [European Commission 2019]. In-
contestably, each mode of transport should contribute to the costs of environmental protec-
tion proportionally to its impact and be gradually forced to introduce improvements that re-
duce this impact [Kageson 2009]. This problem is widely discussed in scientific literature
[see for ex. Rajkovic et al. 2015, Zhao et al. 2015, Ehrler et al. 2016, Wang et al. 2019].
Based on observations, especially when looking at CO emissions per one tkm, the following
relationship in transport environmental impact is assumed: maritime < rail < road < air. Gen-
eral goal of Fit fir 55 politics is to make European Union carbon neutral. That means also to
make transport carbon neutral or as close to neutral as possible.

Table 1. The share of the modes of transport in servicing trade between China and the European Union between
2013 and 2020

Tabela 1. Udziat poszczegélnych gatezi transportu w obstudze wymiany handlowej miedzy Chinami a Unia Euro-
pejska w latach 2013-2020

Value [EUR] Volume [t]
Year maritime rail road air maritime rail road air
2013 65.98 0.63 7.15 26.24 98.96 0.08 0.61 0.34
2014 66.19 0.84 6.76 26.21 94.12 0.54 3.44 1.90
2015 63.74 1.14 6.91 28.2 94.10 0.65 3.53 1.72
2016 93.59 2.04 6.52 27.86 92.74 0.92 4.82 1.53
2017 62.44 271 6.19 28.66 93.61 1.22 3.25 1.92
2018 62.44 2.70 5.96 28.89 93.31 1.38 331 2.01
2019 62.97 2.76 5.94 28.33 94.04 1.33 2.88 1.75
2020 58.87 4.32 7.05 29.75 92.85 222 3.24 1.68

Source: [Eurostat].

Trade exchange between European Union and China is one of the biggest trade flows in
the world. The flow volume is constantly increasing. Goods exchange can be handled by
various modes of transports with maritime transport being dominant one (see Table 1). Since
2013, when the New Silk Road started stable operations, the role of rail traffic between China
and European Union is constantly increasing, with the number of trains sent and TEU units
transported growing rapidly each year [UTLC 2019, 2020]. Intensified rail traffic not only
results from the overload of other modes of transport, but also from an attractive offer —
looking from a perspective of transport economics, offer. Due to the shorter time of transport
than in the case of transport (by about 40-50%) and significantly lower price than in the case
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of air transport, many customers consider the New Silk Road to be an important solution in
their supply chains. Despite that and taking in mind a global drive towards a greener transport
it is important to consider whether using rail transport is more environmentally friendly then
dominant maritime and air alternatives

Aim of the paper and methodology

The main aim of the study was to find if the New Silk Road can be treated as green,
ecological transport solution in terms of CO, emission, in comparison to maritime and air
transport in service of China — European Union trade exchange. Road transport has been
excluded from the study due to a relatively small amount of data of uncertain quality.

The key element of the comparison between different transport branches is based on
Carbon Emission Counter published by Eurasian Rail Alliance Index. This index takes
weight in tons and TEU volume transported between China and Europe as benchmark and
then compares and simulates CO, emission related that amount in maritime, air and road
transport. Data are presented in two perspectives — direct emission (TTW — tank-to-wheel)
only and direct and indirect emission together WTW — well-to wheel) [for information on the
emission types, see an ex. EcoTransIT World 2020]. Detailed methodology can be found at
Index1520 webpage [ERAI]. Using the information given it is possible to determine the
kgCO- production per t and single TEU transported via given route. The emission parameters
obtained in this way are consistent with those obtained in other scientific research [see for
example OECD 2010].

There are two major problems with numbers presented under Index1520 website. First
one is related to the carbon emission measures. WTW (well-to-wheel) shows general emis-
sion of given transport mean. It is constructed from two separate segments. TTW (tank-to-
wheel) represents exploitation only, or in other words emission from energy consumption
during vehicle operations. Then WTT (well-to-tank) segment is related with upstream pro-
cess which can be described precisely as energy supply, production and distribution. How-
ever, emissions related to the production of the infrastructure and the construction of vehicles
using it are not included here. Therefore, emission measurements with the use of WTW, TTW
or WTT parameters do not reflect changes in emissions in a broad context, but are limited
only to significant, but selected areas. The emission of harmful substances is responsible only
for part of the external costs of transport. Only after taking all of them into account can a
reliable assessment of its impact be made. Perhaps, therefore, in order to obtain better results
and a more complete picture of the actual impact of individual modes of transport on the
environment, more precise methods should be used that also take into account other areas of
transport impact. The introduction of such methods in the future seems to be a necessity to
present reliable research results allowing for drawing appropriate conclusions. These meth-
ods will require the measurement of the additional amount added and the application of ap-
propriate processing procedures. Despite these shortcomings, this article will be limited only
to these commonly used measures already implemented inside Index1520 (so WTW, TTW).

Second problem is that the distance used to estimations is the distance between two rail
terminals in Dostyk (Kazakhstan) and Brest (Belarus) which is 5,454 km. This is not com-
plete and representative transport distance since it is only a part of transit via CIS countries



S. Berezinski

(Kazakhstan, Russia, Belarus). In reality shortest distance between the two closest rail termi-
nals in European Union countries and China, which are Mataszewicze in Poland and Xi’an,
is approximately 7,500 km (137%). Brest and Mataszewicze are located quite near to each
other but the distance between Dostyk and Xi’an is noticeable. Thus difference between In-
dex1520 measurement and real distance has to be considered as significant. Moreover, the
distance measure used on the Index1520 website is even less suitable for maritime transport.
If consider the port of Shanghai as the main seaport on the Chinese side, and the port of
Hamburg (Germany) as the main port on the European side, the distance, converted from
nautical miles to kilometers, is nearly 20 000 km (367%). This distance may be shortened
after adopting the ports in the south of China and in the Mediterranean basin as reference
points (for example, for the Hong Kong — Taranto (Italy) pair, the distance is slightly over
15,000 km, still 275%), however, even then it is significantly greater than the measure
adopted for the purposes of Index1520. In case of air distance it’s also longer since main
airports are located in coastal area of China (Beijing, Shanghai or Shenzhen) or in Sichuan
region (Chengdu, Chongging) and main airports in Europe are located closer to its center
(Germany, France and Benelux countries). Taking as an reference Beijing and Frankfurt am
Main (Germany) distance is around 7,800 kilometers. However for longest connections from
China to Portugal distance may reach almost 11,000 kilometers. Therefore, in order to cor-
rectly compare rail, maritime and air transport, it is necessary to use the real distance
measures. Taking into account the real distance to the calculations proposed under Index1520
will be the main contribution of this work.

Results

Table 2 presents CO, emission in kilograms based on rail traffic measured in tons and
TEU in 2020 between China and European Union (both westbound and eastbound). Also
there is direct comparison to potential emission using alternative maritime or air transport for
the same amount of weight and TEU. The first three rows gathers information based on real
distance between chosen pair of destinations while other three are related to distance measure
implemented in Index1520 Carbon Emission Counter. Table 3 extends this comparison by
presenting percentage difference in CO2 emission where rail transport is treated as a reference
point (100%) both for distance and traffic volume in tons and TEU.

Looking at absolute numbers presented in Table 2 it should be noted that taking into
account only the railway section between the China/Kazakhstan and Belarus/Poland border
crossing points significantly lowers the results obtained when real distance is in use. Focusing
only on the measurements with the use of real distance, it can be seen that the rail transport
leads in the TTW emission, while the maritime is superior in case of the WTW emission.
This is true for both mass in tons and TEU. In both cases, air transport performs the worst in
terms of environmental harm.

When examining the data from Table 3, it can be noticed that the advantage of rail
transport over sea transport in TTW increases significantly if the real distance is taken. Im-
portantly rise is slightly more visible in case of weight then TEU (from 545.81% up to
1455.49% in weight and from 477.58% up to 1273.55% in TEU). Moreover, in the case of
WTW, where sea transport had a huge advantage when using the Dostyk — Brest distance,
the use of the real distance reduces the difference and improves the competitiveness of rail
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transport. Again improvement for rail is more visible in case of weight then TEU (from
15.44% up to 41.16% for weight and from 11.82% up to 31.51% for TEU).

Table 2. Comparison between CO, emission in kilograms for rail, maritime and air transport between China and

European Union taking volume transported via rail in 2020 as an reference

Tabela 2. Porownanie emisji CO, w kilogramach dla transportu kolejowego, morskiego i lotniczego na trasie Chiny
Unia Europejska przy zalozeniu wolumenu przewozow kolejowych z 2020 roku jako punktu odniesienia

. Dis- Weight [] 10 000 000 TEU 500 000
Vehicle Route tance

type km] TTWIKgCO ~ WTW [kgCO;] TTW [kgCO.] WTW [kgCO;]

ship  Shanghai — 55 599 592 676 824 649468190 584558330 640571768
® Hamburg
8 tain X (;:‘I;aﬁge“ 7500 40720152 1577887044 45899877 2032683367
§ Beijing —

air Frankfurt am 7 800 26 761 430 704 32709955880 25200398011 30801937278
Main

o ship Dostyk—Brest 5454 161 622 970 177109975 159409057 174683 921
N
n
g train  Dostyk — Brest 5 454 20611604 1147439459 33378391 1478167345
k=]
o

air  Dostyk — Brest 5454 18 712 415 777 22871807612 17620893686 21537 662 297

TTW — tank-to-wheel; WTW — well-to-wheel
*Mata — Malaszewicze

Source: own work based on Index1520 Carbon Emission Counter [ERAI 2021].

Table 3. Comparison between CO, emission in percent’s for rail, maritime and air transport between China and
European Union taking volume transported via rail in 2020 as an reference

Tabela 3. Porownanie emisji CO, w procentach dla transportu kolejowego, lotniczego i morskiego na trasie Chiny
— Unia Europejska przy zalozeniu wolumenu przewozow kolejowych z 2020 roku jako punktu odniesienia

Vehi- Dis- Weight [t] 10 000 000 TEU 50 0000
cle Route tance oy [oc WTW [% TTW [% WTW [%
ype [kl [%] [o%] [%] [%]
ship  Shanghai— 5444, 1455.49 4116 127355 3151
o Hamburg
3 Xi'an —
S train Brost 7500 100.00 100.00 100.00 100.00
©
& Beijing —
air Frankfurt 7800 65 720.36 2073.02 54 902.97 1515.33
am Main
o ship Dostyk - 5 454 545.81 15.44 47758 11.82
S Brest
< train Dostyk - 5454 100.00 100.00 100.00 100.00
g Brest
=
= air Dcésrtg’s'; - 5454 63 192.65 1993.29 52 791.32 1457.05

TTW - tank-to-wheel; WTW — well-to-wheel
* Mata — Mataszewicze

Source: own work based on Index1520 Carbon Emission Counter [ERAI 2021].
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New Silk Road — infrastructural potential

Regardless of the degree of environmental impact, a very important factor in the assess-
ment of a given mode of transport should be its potential to handle a given flow of loads.
Even the greenest means of transport must first and foremost fulfill its transport task. If this
is not the case, then either this means of transport has to be replaced by another one that will
fulfill the task or make such changes on the demand and supply side to reduce the demand
for specific transport services. Additionally, each transport solution should be analyzed
through the prism of its broadly understood effectiveness and efficiency. The CO- reduction
measures may not be desirable due to the low efficiency of the processes. They can lead to
a reduction in emissions in the area of transport, while increasing it elsewhere as a result of
the loss of efficiency of the transport system. The assessment of emissivity, or more broadly
the environmental impact, is therefore only one of the components of the assessment of
a given transport solution, which should take into account the balance of costs and benefits
covering many categories.

Taking into account the data for the last ten years, the trade of goods between China and
the European Union countries is gradually increasing. This is happening despite the economic
turmoil (inflation increase at the end of 2021 in Europe) or the COVID-19 crisis. As men-
tioned in the introduction (Table 1), sea transport dominates the handling of this exchange.
The choice of a transport solution most often depends on three basic variables: time, price
and availability. Maritime transport has the lowest price, the highest availability, but the long-
est transit time. Air transport is the shortest but has the lowest availability and the highest
price. Rail transport is between these two ingenious solutions. Price is closer to maritime
transport and availability closer to air. Importantly, in 2020 and 2021 its price (for a 40 ‘con-
tainer) fluctuates relatively close to the price in sea transport. With a comparable price and
significantly shorter transport time, the choice of rail seems to be a good alternative to sea
transport. However there is a problem of relatively low accessibility in comparison to mari-
time solution. Its ability to handle huge flows of cargo makes it basically the only solution
for significant volumes of goods at the moment. It is known, however, that maritime transport
reaches the limits of its capacity and all its disturbances are acutely felt by the involved econ-
omies. This suggests the need to develop other means of transport.

Despite the fact that in recent years rail transport has significantly developed under the
New Silk Road initiative, it seems that without new and significant investments, the existing
infrastructure system is slowly reaching its limits. According to general system logic, a given
system is as efficient as its weakest element. Thus it is necessary to conduct a coherent and
coordinated investment policy by all countries involved in the project of the New Silk Route.
It should be emphasized that due to the fact that most of the route leads through sparsely
populated areas, the development potential for linear infrastructure is very significant.

An example of significant infrastructural limitation may be the border crossing between
Poland and Belarus located in the Terespol commune. It is the main border crossing point
between the European Union countries and the CIS countries. As indicated by information
from PKP PLK (the Polish railway line administrator), the capacity of this section is fully
used [Madrjas 2021]. This means that in order to further increase the volume of goods sent
by trains, it is necessary to rapidly increase the capacity through new investments. Such ac-
tions are initiated. During 2021 the railway bridge over the Bug has been modernized, which
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allows for an increase in the number of trains running. New investments in intermodal rail
terminals in Mataszewicze and in E20 railway are planned.

Therefore, looking through the prism of the desire to reduce CO emissions, the railway,
although it remains an attractive alternative, requires further investments. These investments
will require time and financial expenditures. New undertakings, apart from carbon dioxide
emissions, may also have an environmental impact in other ways (crossing animal migration
routes, noise emission, pollution of areas that are still relatively unpolluted today, etc.).
Therefore, it is necessary to conduct thorough research to determine whether the actual de-
velopment of rail transport between the European Union and China will not only contribute
to the reduction of CO», but will also have a generally positive impact on the preservation of
nature. However, as it was emphasized at the beginning, the goal of protecting the environ-
ment must be in line with the basic task of transport systems, which is the transport of goods
and people.

Summary and conclusions

1. The New Silk Road can be treated as an green alternative for maritime and air transport
on China to European Union route when examining CO, emission. That is true both in
case of Index1520 distance measure and for real distance between given reference in-
frastructural points. However study on the real distance measure showed that in case of
TTW and WTW results for rail transport in comparison with maritime transport are
better. Still in case of WTW actions are required to improve this parameter for rail
transport and making in more competitive in that aspect.

2. It has to be consider that rail connection is relatively new in comparison to maritime
and air solutions. Thus it may take some time to adjust and tune all New Silk Road
elements to achieve even better (greener) results.

3. Taking into account not only environmental but also transport system potential rail
transport may become a widely used transport solution for China — European Union
transport only if extensive infrastructural program will be develop in near perspective.
As official documents and press reports show, such programs are being implemented
now and are being prepared both on the part of European Union countries, CIS countries
and China.

4. Taking in mind further grow in China — European Union mutual trade exchange and
some methodological shortcomings shown on the example of WTW, TTW and WTT,
further studies should be carried out in the subject of green transport on that route.
Strong effort should be put on comparison for direct and indirect environmental impact
for same route (pair of sending and receiving point) served by various means of
transport. Performing many similar tests will allow for a better comparison of existing
transport solutions. Subsequent research should take into account not only the issue of
CO, emissions, but also other substances and the impact of a given branch of transport
on the environment in the general context (e.g. destruction of virgin lands, destruction
of habitats and animal migration paths, noise) as well as on the every potential external
costs and benefits related to functioning of current and planning of the future transport
operations and investments.
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Important notes

This study is a part of PhD research under prepared by author under the working title:
“Economics effects of the functioning of New Silk Road rail infrastructure on Poland econ-
omy”. The author invites interested readers to contact and cooperate
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Transport samochodowy towaréw niebezpiecznych w Polsce

Abstract. Road transport of dangerous goods, due to their specific properties that may endanger people
and the environment, is burdened with many procedures and numerous documentation related to the
carriage and transport. Every year, the number of carriage of dangerous goods increases, which forces
road users, especially people transporting these goods, to have a special entitlement that will allow for
the safe transport of dangerous goods. The aim of the written assignment was to present the functioning
of the transport of dangerous goods and the standards and rules to be followed in order not to pose
a threat at any stage of the movement of this type of cargo. It was found that the number of accidents
and incidents resulting from road transport of hazardous materials in Poland grows slower than the
volume of this transport. The reason is the better and better adherence to the safety procedure. To reduce
the risk of a hazard in the road transport of dangerous goods, it is extremely important to comply with
the ADR agreement, be familiar with the law and regulations.
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Synopsis. Transport samochodowy towar6w niebezpiecznych ze wzgledu na ich specyficzne wiasci-
wosci, ktére moga zagraza¢ cztowiekowi oraz otoczeniu jest obarczony wieloma procedurami i liczna
dokumentacja zwiazang z przewozem i transportem. Kazdego roku wzrasta liczba przewozow towardw
niebezpiecznych, co wymusza na uczestnikach ruchu, a zwlaszcza osobach transportujacych owe to-
wary posiadanie szczegélnych uprawnien, ktore pozwala¢ begda na bezpieczny przewdz niebezpiecz-
nych fadunkow. Celem pracy bylo przedstawienie funkcjonowania przewozoéw towaréw niebezpiecz-
nych oraz norm i zasad, jakich nalezy przestrzega¢, aby nie stwarza¢ zagrozenia na zadnym z etapow
przemieszczania si¢ tego rodzaju tadunkow. Stwierdzono, ze liczba wypadkow i incydentéw wynikaja-
cych z transportu drogowego materiatlow niebezpiecznych w Polsce rosnie wolniej niz wielko$¢ tego
transportu. Przyczyna jest coraz lepsze przestrzeganie procedury bezpieczenstwa. Checac zmniejszy¢
ryzyko powstania zagrozenia w transporcie drogowym towaréw niebezpiecznych, niezwykle wazne jest
przestrzeganie umowy ADR, znajomo$¢ prawa i przepisow.
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Introduction

Recent years have seen an increase in the volume of hazardous materials being trans-
ported by road. This poses a risk. In the event of a collision, there is a very high risk that the
substances transported will escape, causing environmental contamination that poses a poten-
tial danger to humans and the environment. Strict compliance with the rules is therefore nec-
essary. The carriage of dangerous goods is regulated in the Act on the Carriage of Dangerous
Goods by Road and the European Agreement ADR, which is supervised by the Ministry of
Health, specifically the Inspector for Chemical Substances and Preparations and the Envi-
ronment, functioning according to the Act on Chemical Substances and Preparations [Ko-
kocinski 2009].

The ADR agreement has common origins with the agreements on international
transport: by sea (IMDG), by rail (RID), and by air (ICAO). The purpose of the ADR provi-
sions is primarily to eliminate or reduce risks associated with the transport of dangerous
goods by reducing the likelihood of an accident occurring and the extent of any damage. Such
actions should not result in transport bans, but the transport itself must meet many legal re-
quirements and restrictions. The detailed regulations mainly concern [Zielinska and Zelent
2008]: the rules for the classification of hazardous materials, conditions and manner of road
transport of hazardous materials, the marking of packages, additional requirements concern-
ing the vehicle transporting certain hazardous materials, its marking, equipment and the ve-
hicle crew, documents required during transport, their templates and the manner of their is-
suance.

According to the guidelines of the ADR agreement, the transport of dangerous goods is
subject to specific orders and bans, including those concerning the approval of the material
for transport, its packaging, classification and marking, requirements concerning the means
of transport of the vehicle, and the execution of the transport. Thanks to this classification,
dangerous goods are assigned methods for choosing the right way of transportation, appro-
priate packaging, and procedures to be followed during transport or the occurrence of nega-
tive events, ensuring safety. All hazardous materials produced in the world are divided into
13 hazard classes, which means that after classifying the goods to the appropriate group and
assigning it a number, it is necessary to select the appropriate means of transport and appro-
priate packaging of the goods, as well as persons managing the transport who have the rele-
vant authorizations and training [Kisperska-Moron and Krzyzaniak 2009]. The ADR agree-
ment is amended every two years in the odd-numbered year. Such an agreement consists of
a proper agreement and annexes A, B, which are its integral part. The pertinent agreement
determines legal relations between the participating states, whereas annexes contain provi-
sions regulating to a large extent the conditions of transport of particular hazardous materials
in international road transport. Polish regulations have been based on international require-
ments, which has made it possible to significantly increase the level of transport safety
through the application of international technical standards, constant improvement of regu-
lations, and application of the same requirements in domestic and international transport.
Protection of dangerous goods is based primarily on the human factor, i.e. the people who
handle, organize and supervise the transport. Transport includes both transport and the load-
ing, unloading, handling, and storage of toxic and explosive substances. The vast majority of
hazards involving these special materials are due to negligence and disregard for fundamental
safety rules by employees who fill tanks and containers without checking their tightness and
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by vehicle drivers who do not follow the basic rules that are required during transport. To
maintain appropriate conditions to ensure the correct course of transport, the rules contained
in instructions, codes, laws, and other legal regulations concerning the transport of dangerous
goods must be strictly observed. Provisions on the protection of dangerous goods are mainly
contained in section 1.10 of the ADR agreement, where precautions are set out to reduce the
risk of theft or dangerous goods being misused or leading to danger to people, the environ-
ment, or property. They were introduced into the ADR Agreement due to the possible use of
dangerous goods for terrorist purposes [Urban and Szylar 2014].

The purpose of the study was to present the functioning of the transport of dangerous
goods, the standards, and the rules that must be observed in order not to pose a threat at any
stage of the movement of this type of cargo. The specific objectives of the study were as
follows: to present the legal regulations on the transport of dangerous goods, to define the
risks arising from the transport of this type of cargo, as well as the number of dangerous
incidents during the transport of dangerous goods by road.

The paper has one research hypothesis — the number of accidents and incidents resulting
from the transport of hazardous materials by road in Poland is increasing at a slower rate than
the volume of such transport.

Materials and Methods

Using the method of purposeful selection, the area related to the transport of dangerous
goods by road was selected for the study. Sources of materials were: literature on the subject,
legal regulations on the transport of dangerous goods, reports and analyses on the transport
of dangerous goods, websites. The following methods were used for data analysis and presen-
tation: descriptive, tabular, graphic.

Results and discussion

Safety issues in the transport of hazardous materials by road

The transport of hazardous materials is a real danger to people and the environment. It
is also an area of frequent negligence and conflicts with the law, because every day forward-
ing companies, i.e. carriers, shippers, and drivers, have to deal with many factors that affect
the safe transport of dangerous goods. Issues related to the safety of road transport of dan-
gerous goods are based primarily on the procedures available to those who order the transport
and loading of dangerous goods, as well as on all actions aimed at ensuring safety in the
transport of these materials [Wotczanski and Rut 2014].

To ensure an appropriate level of road safety, it is necessary to improve the functioning
of the existing legal regulations that apply to transport companies, as well as to enforce them
thoroughly and strictly. General recommendations, which are commonly used in road
transport of dangerous goods, are published in The European Agreement Concerning the In-
ternational Carriage of Dangerous Goods by Road (ADR). Each means of transport adapted
to the transport of dangerous goods meets specific construction requirements, which are
checked and respected by all participants in the transport chain. The transport of dangerous
goods is a complicated process due to the risks it may cause. At each stage of the transport,
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from the preparation of the goods for transport, through loading, transport, unloading, and
handing over to the final recipient, the highest precautions should be observed, and all the
actions taken should take into account the potential risk of a situation endangering the life or
health of people and animals, as well as the environment. The transport of dangerous goods
is not a simple process and the number of steps and procedures to be followed to comply with
the regulations means that the risk of danger is reduced to a minimum. Maintaining all safety
measures during loading, handling, and transport [Kociotek 2010].

The main routes for transporting dangerous goods are mainly urbanized areas. The army
together with the State Fire Service has developed a detailed map of roads that are used for
transporting dangerous goods. It shows the routes on which vehicles may legally travel, as
well as specially designated stopping places and detours in large urban areas, all to maintain
maximum safety measures. The map also includes details of all the dangerous goods advisers,
who are responsible for many processes relating to the transport of dangerous goods. Their
main task is to plan loading and handling in such a way that it complies with the law by
properly classifying and labeling the goods and cargo in question. Dangerous goods are clas-
sified with due care and precision to ensure their safe transport. The basic safety measures in
the context of dangerous goods transport are [Bursztynski et al. 2010]:

* entrusting goods to experienced and trained drivers,

» the use of means of transport specifically designed for this purpose,

«  appropriate vehicle equipment,

« to comply with the standards and rules designed to maintain safety.

The required additional equipment of the vehicle results from the issued written instruc-
tion intended for the vehicle crew. The basic equipment of the vehicle includes [Janczak
2011]:

« afire extinguisher (2 kg + resulting from the carrying capacity of the vehicle),

« aminimum of one wheel chock (corresponding to the diameter of the wheels and

the weight of the means of transport),

« two warning signs such as a triangle and reflective bollards,

«  flashing lights emitting orange light,

« anumber of reflective waistcoats or warning clothes corresponding to the number

of crew members in the vehicle,

« atorch for all crew members,

»  protective gloves,

»  special eyewash,

*  breathing masks,

- safety goggles,

»  protection for manholes.

Regardless of the type of dangerous goods being transported, special transport must
comply with all standards and regulations imposed by law. Any deviation or negligence in
this respect may endanger the life and health not only of the operators of the vehicle trans-
porting the hazardous materials but also of other road users. Negligence threatening leakage
of toxic substances is also a very serious threat to the environment [Wolczanski and Rut
2014].

The volume of road transport of hazardous materials in Poland
The transport of dangerous goods is an important branch of road transport. It is also very
important in the context of threats it poses to road traffic. According to available data, 88—

16



Road transport of ...

90% of dangerous goods in Poland are transported by road, and only 8-10% by rail [Grze-
gorczyk and Buchcar 2009, Kopczewski and Nowacki 2018].

Over 150 million t of dangerous goods are transported annually by road in Poland, which
is over 430,000 t per day. To transport this cargo on standard 18-t semi-trailers, 24,000 trucks
are needed daily. Accordingly, Poland needs a well-developed transport network to support
trade and economic growth, create jobs and favorable economic conditions. Based on statis-
tical data, it may be noted that in the case of transport of hazardous materials by road, the
number of accidents is gradually decreasing from year to year. This is probably due to greater
attention being paid by the services inspecting vehicles transporting hazardous materials.
Their technical condition is improving. In January 2012, the Act on the Transport of Danger-
ous Goods transferred the supervision over this transport from voivodes to the minister re-
sponsible for transport.

Annually, 150 million t of dangerous goods (TN) are transported on Polish roads. Ac-
cording to available data, the number of dangerous goods transport has more than doubled
between 2016 and 2019. The total volume of goods including dangerous goods that are trans-
ported in Poland by domestic road transport as well as international road transport has been
increasing [Eurostat]. Figure 1 presents data on the transport of dangerous goods by road in
Poland in particular years.

>
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Figure 1. Freight performance in the transport of dangerous goods in billion tkm in 20162019
Rysunek 1. Praca przewozowa przy transporcie towardéw niebezpiecznych w mld tkm w latach 2016-2019

Source: [Eurostat, Transport database].

The transport of dangerous goods in Poland has been systematically increasing. Road
transport is one of the most frequently selected modes of transport of dangerous goods. About
80% of all dangerous goods in Europe were transported by road. In Poland this indicator is
similar. Deciding on this type of transport of dangerous goods is primarily related to the costs
incurred by the organizer of the transport. Nowadays road transport is considered to be one
of the cheapest modes of transport for dangerous goods.

Most dangerous goods are transported in the vicinity of Tricity, Bydgoszcz, Tarnow,
and Kielce. Dangerous goods are delivered mainly to industrial and production plants, of
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which there are over 300 in Poland, 60 of which are considered to be particularly dangerous
and hazardous to humans and the environment. These are plants and processing plants where
hazardous substances are produced or used. Figure 2 presents the transport work carried out
by different modes of transport between 1990 and 2020, concerning dangerous goods.
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Figure 2. Dangerous goods transport by various modes of transport in 1990-2020 in the European Union

Rysunek 2. Przewozy towarow niebezpiecznych réznymi gat¢ziami transportu w latach 1990-2020 w Unii Euro-
pejskiej

Source: [ADR — Gazy].

Road transport was responsible for most of the transport work for dangerous goods.
Among EU countries, Poland was in second place behind Germany, and ahead of Spain and
France, in terms of dangerous goods transport. In 2019, hazardous goods transport in the EU
accounted for 87.10 million tkm, of which transport in Poland was about 11 million tkm
[Putkowski and Domanski 2010]. A comparison with other EU countries is shown in Table
1. Itis clear that Poland, just after Spain and Germany, transported the most dangerous goods
compared to the other EU countries.

The largest group of products transported in Poland were flammable liquids (more than
half of the dangerous goods transported). Two other groups, gases (compressed, liquefied or
dissolved under pressure) and corrosive substances, represented 14 and 10% respectively.
These statistics are similar compared to previous years. In Poland, according to 2016 statis-
tics, 88% of dangerous goods were transported by road and only 12% by rail. Another im-
portant statistic is the percentage use of the means of transport of dangerous goods. It was as
follows [Grzegorczyk 2011, Kopczewski and Nowacki 2018]: tanks up to 79%, containers
20%, canned goods 1%. Chemical accidents and disasters may also cause the greatest poten-
tial risks. The predominant threats here are those arising from the way hazardous chemicals
are stored and transported. As a result of failures, often combined with the negative impact
of natural forces, hazardous substances leak into the environment in an uncontrolled manner
and cause a potential hazard [Nowacki and Chmielinski 2017].
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Table 1. Transport of dangerous goods in Poland compared to other EU countries

Tabela 1. Przewo6z towardw niebezpiecznych w Polsce na tle innych krajéw UE

Yearly transport of dangerous goods (million tkm)
Specification
2016 2017 2018 2019
EU 64 209 73987 84 217 68 269
Germany 18 831 23770 25013 23284
Spain 324 1570 14 451 1514
Poland 7 806 8112 8923 9311
France 5545 6239 5770 5402
Latvia 6 865 6 555 4677 4872

Source: [Eurostat, Transport of dangerous goods].

The volume of dangerous goods transported by road is steadily increasing. Currently,
the share of dangerous goods transport in the total number of road transports is estimated at
8-12%, of which liquid fuels such as petrol and diesel oil have the largest share (about 70%)
[Nowacki and Chmielinski 2017]. This is related to the increasing demand for motor fuels.
Detailed data on the volume of dangerous goods transport in Poland in 2015-2019 and the
number of dangerous situations and accidents involving them are presented in Table 2.

Table 2. Transport of dangerous goods by road in 2015-2019 and the number of accidents in a given year
Tabela 2. Przew6z towardéw niebezpiecznych transportem drogowym w latach 2015-2019 oraz liczba wypadkow
w danym roku

Transport of dangerous goods in the years

Specification
2015 2016 2017 2018 2019
Number of dangerous goods 22965 23618 25 866 27 676 29 145
transported by road
Number of hazardous incidents 26 44 43 37 34

Share of hazardous events in

0.1132 % 0.1862 % 0.1662 % 0.1337 % 0.1132 %
road transport

Source: [UTK 2019].

One can see an increase in the number of transports of dangerous goods by road, while
the number of dangerous incidents has been steadily decreasing since 2015. The highest num-
ber of dangerous incidents was recorded in 2016 and the lowest in 2015, of which it should
be remembered that in 2016 the total number of transports was almost 7 thousand lower than
in 2019. Overall, the percentage of dangerous incidents in this type of transport was very low,
as it was less than 0.2% [Kopczewski and Nowacki 2018].

Threats connected with the transport of hazardous materials may result, among other
things, from technical defects of vehicles in which these substances are transported, improper
operation of means of transport, poor condition of roads, and failure to observe road traffic
safety [Bojar 2011]. In over 80% of cases, these incidents concern transport of liquid fuels,
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the transport of which is particularly dangerous to the environment because of the risk of
explosion and fire.

In order to reduce the risks involved in the transport of dangerous goods, it is essential
to comply with the regulations in force for each of the participants in the process of trans-
porting dangerous goods. Only informed action in compliance with the regulations will make
it possible to minimize the risks involved in the transport of dangerous goods, both in Poland
and around the world.

Conclusions

Year on year, the number of dangerous goods being transported by road is increasing.
As a result, the hazards resulting from the movement of these goods are also increasing.
During a road incident, there is a great risk that a substance will escape and cause contami-
nation and degradation of the environment, but also a threat to human life and health. The
transport of dangerous goods not only requires specialist knowledge of composition, chemi-
cal, and physical properties but also specialist packaging and means of transport. Very re-
strictive standards and rules of conduct apply to the transport of this type of goods. The pro-
visions of the ADR agreement are commonly applied.

The article presents a hypothesis that the number of accidents and incidents resulting
from the transport of hazardous materials by road in Poland is growing slower than the vol-
ume of such transport. The hypothesis was verified positively. Although the share of road
transport in the transport of hazardous substances is growing year by year, all safety proce-
dures are maintained to minimize accidents.

To reduce the risk of causing a hazard in road transport of dangerous goods, it is ex-
tremely important to observe the ADR agreement, to know the law and the regulations which
aim to ensure that dangerous goods are properly marked and transported. All these actions
undoubtedly improve road safety and minimize the occurrence of danger in road transport.
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Abstract. The paper describes military logistics, including the administrative and legal norms, that in-
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military logistic system was shaped by the legal regulations of Poland’s joining into NATO. The recent
years actions affected the modernization of the entire army system. In this paper, the structure of the
Republic of Poland’s armed forces is described, including its logistics system, divided into the hierar-
chy-organizational branches of the army. A detailed description of areas of technical, transport, and
material security of the Republic Poland Armed Forces is included as well. These elements are of the
greatest influence on the army’s battle readiness.

Key words: NATO, logistics, Armed Forces of the Republic of Poland, logistic system, tasks of military
logistics
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Introduction

Military logistics is one of the scientific disciplines that has been transformed very dy-
namically and multifaceted in recent years. Special challenges connected with the hierar-
chical character of service, many years of experience gained in training ground exercises,
staff exercises or military contingents have shown strengths and weaknesses of this system,
thanks to which its essence, structure, and ways of operating can be modified more and more
efficiently. Technological, technical, economic as well as social, and geopolitical progress
also contributed to the evaluation of logistics in pragmatic terms. In the literature, military
logistics is defined as a field of knowledge focused on the supply chain management process
and all activities related to the provision of services to the army and the command of units
responsible for the above tasks [Nowak 2000]. The contemporary definition of military lo-
gistics additionally includes the optimization of transformation processes because of the main
criterion, which is the maximization of the defense capabilities of the Polish Armed Forces
[Ficon 2015].

Another definition of military logistics introduces the terminology of logistics system
as a set of components of the organizational-functional structure, the target and mutual cor-
relations of which secure the activities of the Polish Armed Forces in times of peace, crisis,
and war through the maintenance of executive potential and logistical resources enabling
long-term operations in different climatic or terrain conditions [Bursztynsk 2009].

Moreover, logistics by combining military and civilian environments creates a unified
logistics system, used for more effective management and profiling with the help of, among
others, state-of-the-art IT solutions [Bursztynski 2009]. The above-mentioned system in
terms of the implementation of tasks in the military environment operates in the following
areas [Nowak and Walancik 2018]: technical, material, transport, and medical. Another def-
inition of logistics included in the NATO Dictionary of Terms and Definitions characterizes
this issue as a field dealing with planning and maintaining the combat capability of the armed
forces, taking into account such aspects as transport and distribution of military equipment,
service provision, or health security [MON 2017]. The definition proposed by Bursztynski
understands logistics as a set of methods of effective management in the field of maintenance,
storage, organization of movement, and management of stocks as the foundation of the army
[Bursztynski 2009]. The above definitions, therefore, are heterogeneous and define logistics
as a field, a process, and a system or set of methods, however, isolating the pragmatic scope
of military logistics, the above aspects include most generally such areas as [Kurasinski et al.
2014]:

o the design and development of military equipment, its operation, and maintenance,
together with the acquisition and storage of material and combat assets,
passenger transport,
sourcing and providing specialized services,
construction of facilities, their use and maintenance and decommissioning,
medical security.

The above-mentioned areas direct the scope of activities while emphasizing that the es-
sence of military logistics is to provide such solutions that foster high efficiency of supply
delivery to the army and provide specialized and economic services to territorially subordi-
nate entities [Nowak 2000]. Both civil and military logistics definitions take into account the
flow of goods understood as the delivery of a product to a specific recipient, taking into
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account the demand, the adopted schedule of activities, and the lowest possible cost of im-
plementation.

Analyzing the literature on the subject and normative acts to the basic concepts of mili-
tary logistics also includes the term logistic supply. According to the definition, logistic sup-
ply is a specific striving of a unit to achieve optimal coordination in the flow of materials,
their processing, storage, and transfer of the final form to specific entities to function effec-
tively in a specific situation [Dworecki 2012]. Moreover, logistic supply consists of logistic
support and logistic security. According to the definition of Dworecki definition logistic se-
curity includes the area of planning, organizational, and executive activities at the level of
own forces and resources and logistic support includes the implementation of tasks using the
forces and resources of allies, neighbors, or higher-level entities [Dworecki 2012]. Another
definition specifies the practical form of logistic protection of troops in the area of military
logistics covering logistic services and supplies provided for the needs of the Polish Armed
Forces [Nowak 2009].

While attempting to define military logistics in the normative aspect, the concept of
military logistics system was created and defined as a military organization operating based
on the rules of war, composed of units, management bodies, and logistic devices within the
framework of mutual relations, the final effect of which is an efficient organization and im-
plementation of supply delivery, as well as provision of specialized services for troops
[Nowak 2000]. In parallel with the above term, the concept of logistic device and logistic
element was also introduced. According to the definition proposed in the Land Forces Logis-
tics Doctrine, a logistics element is separated forces and resources from military subdivisions
created to perform tasks in the area of material, transport, or medical security regardless of
the place and combat situation [MON 2007]. The logistic device refers to the means and
forces developed in the field of operations directed at the realization of social and living
benefits or supply delivery [MON 2007].

Military logistics through correlations with other disciplines of sciences both military
and civilian have an interdisciplinary character in pragmatic terms. Modern military logistics
draws not only from military sciences but also from social, legal, or technical sciences and
thus increases its effectiveness in terms of logistical security of combat operations [Ficon
2015]. However, the success of military operations is based on logistics not only within the
unit itself, the structure, or the hierarchical leadership but also on international cooperation.
As can be seen from the above definitions, the term military logistics is not understood uni-
formly and over the years includes new aspects through accumulated experience and dynamic
IT, technological, and transport development.

The main aim of the work was to present and evaluate the organization of Logistics of
the Polish Armed Forces. The paper presents the following specific objectives: to show the
historical outline of military logistics, to define the organization, tasks and functions of the
logistics of the Polish Armed Forces, to present the essence and specificity of the material,
technical and transport security of the military logistics of the Polish Armed Forces. Two
research hypotheses were formulated in the paper:

1. The existing logistic security system of the Polish Armed Forces is sufficient and flex-

ible.

2.Modern logistic security in the Polish Armed Forces meets the standards of NATO

and member states.
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Materials and Methods

The area related to Logistics of the Polish Armed Forces was selected for research using
the purposeful selection method. The sources of materials are: literature on the subject, nor-
mative acts concerning the Armed Forces of the Republic of Poland, websites. The descrip-
tive method was used to analyze and present the collected materials.

Results and discussion

Basic regulations on military logistics in the Polish Armed Forces

While attempting to specific legal regulations of the Polish Armed Forces logistics it is
important to start from normative acts and regulations which for decades have influenced
shaping the essence of this issue in the structure of the army not only in the territorial area of
the country but also internationally. One of the first and fundamental normative acts which
initiated the contemporary logistics system in the Polish army is the document by which Po-
land joined the North Atlantic Treaty Organisation on March 12, 1999. The North Atlantic
Treaty, which was signed at that time, obliged member countries to mutual protection and
assistance in case of an armed conflict. At the time, such standardization required a unified
model of the structure, system of operation, and related methods of cooperation, so that the
allied NATO states would be able to respond in times of need. For Poland, joining the North
Atlantic Treaty Organisation involved a reorganization of the entire logistical structure of the
army. Restructuring consisted primarily in the creation of a universal system that will operate
efficiently in the perspective of the real capabilities of the Armed Forces taking into account
the guidelines arising from the allied participation in NATO.

Based on the above, the basic normative document in connection with the organization
of logistics in the Polish Armed Forces at the strategic level is the Logistics Doctrine of the
Land Forces DD/4.2, DWLad. 33/2007 of 22.03.2007. This doctrine takes into account in
detail the scope, areas, and tasks of logistics standardized within the framework of NATO
standards, addressed to the Member States. There is a great complexity of documents, holis-
tically covering essential aspects, which are secured by military logistics within the frame-
work of the Member States and tasks performed within the coalition.

A relatively basic document to define the tasks, scope, and specificity of military service
is the Act of November 21, 1967 on the universal defense obligation of the Republic of Po-
land. On its foundations a number of normative documents were created, taking into account
logistics from the level of economic and living tasks related to military service, as well as
issues related to the performance of defense services [Ustawa z dnia 21 listopada 1967 r.].

Another important document is the General Regulations of the Polish Armed Forces, in
which chapter V describes in detail the logistical security in aspects of the organization of
the life of a subunit, schedule of the day, organization of feeding, accommaodation, service of
military equipment or use of infrastructure in military units [Regulamin Ogolny... 2021].
The knowledge of these regulations is an obligatory element in the service of soldiers and
civilian employees of military units regardless of rank, position, or specificity of performed
official tasks.

At the operational-tactical level, concerning the types of the Polish Armed Forces, the
Land Forces Operation Regulations of November 3, 2008 apply, which describes tactical
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tasks with the use of individual types of troops in such combat operations as assault, defense,
delaying actions or actions in specific combat environments [Regulamin dziatan Wojsk...
2008]. However, this document refers to the level of action of individual units in a holistic
approach, without taking into account the detailed and quantitative structure of the army. The
above-mentioned Rules and Regulations for Land Forces Operations are supplemented by
numerous normative documents, taking into account the quantitative structure of the army
and these include:

e Regulations for tactical operations of armored and mechanized troops subdivisions

(platoon-company-battalion) [Regulamin dziatan Wojsk... 2008],
e Mechanized troops subdivision combat manual (platoon, squad) [Wyzsza Szkota
Oficerska im. Tadeusza. Kosciuszki 2020].

e  Compendium of Military Logistics [Kurasinski et al. 2014].

Moreover, it is worth mentioning that there are also many decisions of the Minister of
National Defence which regulate in detail the elements related to particular activities in the
field of logistic security. However, most of them are covered by the secrecy clause and there-
fore cannot be used for this study. However, the above documents constitute a solid base of
information on individual tasks in the field of logistic security that are performed for the
army.

When reviewing public documents, regulations, and doctrines, one can see detailed so-
lutions to potential challenges posed to military logistics. An interesting element of each of
the aforementioned acts is the fact that they provide ready schemes/areas of action already at
the planning stage, taking into account the time, specificity of terrain, climate, or the number
of soldiers that may participate in the implementation of a given undertaking. This is a very
important element because the dynamic situation resulting from the conduct of logistical se-
curity activities for troops in training or exercising requires precise consideration of what in
connection with a given tactical situation “the army” can expect, what it will need, and what
other ways to secure possible failures.

It is worth noting that in a hierarchical structure, which is undoubtedly the army, the
knowledge of the objectives, methods, and means of logistical security by each soldier sig-
nificantly improves the course of duty. Such a model brings dynamics and fluidity of actions
at each level defining specific tasks. In addition, when difficulties arise, it is easier to specify,
define and choose a different scheme of action, so we can conclude that flexibility and mul-
tifacetedness are undoubtedly strong features of modern logistics security.

Military logistics system of the Polish Armed Forces

While attempting to present the structure of the military logistics system, it is worth
mentioning that it is determined by the tasks set for the Armed Forces in the realization of
current operations as well as those planned for times of crisis or war. The needs for logistic
protection were also extended when we joined NATO, where not only the command and
control system of the Armed Forces was restructured but also the need arose to ensure the
coherence of the logistic department with North Atlantic Treaty standards of member states.
Such changes became a task and a leitmotif for working on a new model of the system, which
at the same time would efficiently and effectively secure the troops in training, but also meet
the requirements of member states for possible international cooperation.
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The main programs launched then experimentally to define the logistic structure under
the cryptonym “Garnizon” and “Garnizon 2002 lasted two years, during which the optimi-
zation of the realization of tasks in the area of logistic and financial security of military units
was analyzed [Nyszk 2013]. The final effects of the aforementioned experimental programs
revealed numerous imperfections of the current system, mainly in the area of separating eco-
nomic and financial functions from training and operational functions in military budget units
[Nyszk 2013].

The most important logistic authority in the Polish Armed Forces is Inspektorat Wspar-
cia Sity Zbrojnych (IWsp ) based in Bydgoszcz. It is an organizational unit formed to provide
logistic support for soldiers of the Republic of Poland, both at home and abroad, as well as
to secure their operations in case of natural disasters or crisis threats. The Inspectorate was
appointed by the Minister of National Defence according to decision No. Z-74/Org./P1 of 6
October 2006 [Inspektorat Wsparcia Sit Zbrojnych].

Subsequently, in an attempt to improve the then functioning system, numerous pilot
programs were implemented, which finally gave rise to the formation of a new territorial
system of protection of military units in 2010 based on the functioning of Regional Logistics
Bases (RBLog) and subordinate Military Economic Branches (WOG) [Szymanski 2011].

According to the definition in the Compendium of Military Logistics-Regional Logistic
Base is an organizational unit, which is an executive body of the Head of the IWsp, whose
tasks include planning, collection, storage, and rotation of equipment resources for Military
Economic Branches stationed in their area of responsibility [Kurasinski et al. 2014]. In addi-
tion, logistics security also deals with the planning and implementation of maintenance and
repair activities of military equipment, coordination of the movement of troops or tasks aris-
ing from the obligations of the host country [2. Regionalna Baza Logistyczna...].

However, the Military Economic Branch in general is a logistic unit focused on tasks in
the area of logistic and financial security of territorially subordinate units, as well as troops
performing official tasks in their area of responsibility [Nyszk 2013].

It is worth noting that the above territorial divisions are based on the administrative
systematization of the country while maintaining the rule of the maximum distance of oper-
ational units from WOG not more than 50 km. In addition, each military unit has in its struc-
tures individual so-called Security Groups, whose task is to secure units directly in the place
of their permanent dislocation [Stowikowski 2018]. Such a solution significantly relieves
top-level units, such as RBLog or WOG, from strictly organizational and technical tasks in
favour of the possibility of forming detailed needs by units subordinated to them through
persons appointed to coordinate in this respect.

The whole of the above procedure takes place through a hierarchical chain of command,
hence the importance here of proper communication, clear operating rules, and knowledge
of the legal provisions related to the execution of tasks by individual functionaries.

Summarising the above information, the military security system was based on the ac-
tivity of Regional Logistic Bases (RBlog), for which the WOG is a field organ responsible
for the distribution of supplies to final recipients, which are individual military units [Szy-
manski 2011].

Concerning the information presented above, the military logistics system can be con-
sidered in the area of its structure and functionality. The first aspect refers to the logistic
management and executive bodies, and functionality focuses on the targeted action of logistic
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bodies to ensure the continuity of logistic support at any place, time, and conditions [Burszt-
ynaski 2009].

Moreover, to fully outline the functioning of the military logistics of the Polish Armed
Forces it is important to take into account the so-called logistic security of mobilization de-
velopment of troops, for the realization of which all levels of logistics are responsible. The
term itself refers to war reserves purposefully allocated and stored in military units to supply
the troops in the initial period of war [Zdrodowski 2008]. However, because most of the
materials in this area are classified as confidential, they cannot be used for this thesis.

The military logistics system in peacetime is based on the operation of functional divi-
sions related to the implementation of transport, material and technical security, in addition,
in wartime also detailing the medical division [Zdrodowski 2008]. The essence of the above
divisions functioning within the military logistics system is to maintain the needs of the mil-
itary assortment, specialized supplies, and services related to the supply of materials and
transport at the highest level, ensuring the proper functioning of the Polish Armed Forces
during peace, crisis or mobilization or war.

To sustain and maintain continuity in the process of securing material, technical and
transport reserves are created, establishing them in terms of quantity and type at each level
of supply, i.e. district, tactical and central. By assumption, they should maintain the uninter-
ruptibility of supply during changes from typical industrial production to war production
[Bursztynski 2009]. Because their maintenance, however, generates high costs, they are set
as small as possible.

When dividing stocks, a distinction is made between war stocks and mobile stocks, i.e.
for current use. War stocks, in the specifications, are referred to as “W” time receivables,
which should be sufficient for the mobilization of troops to proceed smoothly until supplies
are received from the economic mobilization program. Movable stocks can be subdivided in
turn into elements, i.e. current use and independent use. In peacetime, movable stocks ac-
count for only 15-25%, and independent stocks about 75-85%. The situation changes in
wartime when these proportions are reversed [Bursztynski 2009].

Attempting to characterize material security, it should be emphasized that its subject is
the needs of troops in the field of specialized services and means of supply. Activities in the
above scope take into account the use of not only military but also civil potential, in situations
where they are operationally, economically, and legally justified [MON 2007].

Conclusions

The organization of Logistics in the Armed Forces of the Republic of Poland is not a
widely considered topic, which affects its attractiveness in terms of scientific knowledge ex-
pansion in this direction. This paper presents two research hypotheses to which answers have
been given. The first one is as follows: The existing logistic security system of the Polish
Armed Forces is sufficient and flexible.

After studying many items from the literature on the subject, including military web-
sites, as well as numerous legal acts, i.e. the Constitution of the Republic of Poland, or laws
or regulations issued by the Minister of National Defence, it can be proved that today's mili-
tary logistics system is very well adapted to the prevailing situation in the country, as well as
in the international arena.
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Military logistics uses knowledge not only from strictly military sciences, but also draws
on the experience of civilian fields, i.e. technical, social or legal. This significantly increases
its effectiveness and continuously raises the level of military logistic security.

The characteristics of logistics of the Polish Armed Forces are based on an interdisci-
plinary system whose task is to plan, solve and, most importantly, execute its assumed un-
dertakings, resulting in a permanent combat capability, both in peacetime and during mobi-
lization or war. To systematize and unify coordination between different levels, bodies, and
units, the military logistics system benefits from many legal regulations that undeniably im-
prove modernization. The basic regulations concerning the above are Logistics Doctrine of
the Land Forces DD/4.2 of 22.03.2007 and General Regulations of the Polish Armed Forces.

In addition, the smoothness and efficiency in logistics operations is often affected by the
knowledge of the objectives and methods of logistics security by all soldiers at every level.
However, such a model has the potential to work efficiently due to the hierarchical structure
of the Armed Forces.

Separate units deal with logistical and strategic planning, and at the tactical level with
the implementation of statutory tasks. All this confirms the hypothesis of flexibility and suf-
ficiency of the currently existing system of logistic security. However, it cannot be ruled out
that this sufficiency of the system will be a permanent issue. Undoubtedly, the changing ge-
opolitical, economic and financial situation in the world will enforce modifications to the
present system, but it is thanks to its flexibility that it will be able to quickly evolve to further
efficient operation.

The second research hypothesis set in the study was as follows: Contemporary logistic
security in the Polish Armed Forces meets the standards of NATO and member states.

When Poland joined the North Atlantic Treaty Organisation on March 12, 1999, it de-
cided to adapt to its norms and standards. This alliance is largely based on the assistance and
protection of member states against possible armed conflicts. Such pragmatic assumptions
were therefore connected with the need to standardize the structure of action and methods of
cooperation between the allies so that the NATO allies could react quickly.

Based on NATO requirements, among others, the Land Forces Logistics Doctrine
DD/4.2, dated 22.03.2007, was created. At that time, the structure of command and control
of the army under the alliance had to be changed to unify the system by all the states. In
Poland, the implementation of these changes lasted for years, taking into account many var-
iants in each area. Finally, the Inspectorate for Armed Forces Support, with the help of four
Regional Logistics Bases and subordinate Military Economic Branches and Security
Branches, provides the army with material, technical, combat, and transport resources, etc.
The presented arguments confirm the readiness of logistic security in terms of NATO alliance
standards.
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Development of electromobility in Poland through the use
of electric road transport

Rozwdéj elektromobilnosci w Polsce z wykorzystaniem
elektrycznego transportu drogowego

Abstract. The research study presents the subject related to the functioning of individual electric road
transport and explains its influence on the development of electromobility in Poland. There were pre-
sented the importance of electromobility in the country, kinds of vehicles powered by electricity, the
availability of charging infrastructure, advantages, and disadvantages of electric road transport. The
conclusion was there are several problems of electromobility market development in Poland. The main
barrier is the high price of purchasing an electric vehicle. The other problem includes insufficiently
developed charging infrastructure, expensive installation of the individual power station, a limited num-
ber of kilometers to be driven on a single charge, and a long time of charging the battery.

Key words: electromobility, electric road transport, electric vehicle

Synopsis. W artykule podjeto tematyke zwigzana z funkcjonowaniem indywidualnego elektrycznego
transportu drogowego oraz wyjasnieniem jego wplywu na rozwoj elektromobilnosci w Polsce. Przed-
stawiono znaczenie elektromobilnosci w kraju, rodzaje pojazdéw zasilanych energia elektryczna, do-
stepnos¢ infrastruktury tadowania, wady i zalety elektrycznego transportu drogowego. Stwierdzono, iz
istniejg liczne problemy rozwoju rynku elektromobilnosci w Polsce. Najwigksza barierg jest zbyt wy-
soka cena zakupu pojazdu elektrycznego. Problemem jest tez niewystarczajaco rozbudowana infra-
struktura fadowania, wysokie koszty instalacji indywidualne;j stacji zasilania, ograniczona liczba kilo-
metrow do przejechania na jednym tadowaniu oraz dtugi czas tadowania akumulatora.

Stowa kluczowe: elektromobilnosé, elektryczny transport drogowy, pojazd elektryczny

JEL codes: R40, R42

Introduction

Although the concept of electromobility has not been explicitly defined in the literature,
some trends may provide directions for the theoretical foundation of this issue [Pilecki 2019].
An example is the recognition of electromobility as transport realized by battery-powered
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electric wheeled vehicles - both collective and individual [Drozdz 2018]. In contrast, another
definition of electromobility presents it as the totality of issues related to the application and
use of electrically powered means of transport. The concept addresses both technical and
operational approaches of electric vehicles, technology, and charging infrastructure. In addi-
tion, the concept also covers social, economic, and legal issues related to the design, produc-
tion, purchase, and use of electric vehicles [Elektromobilnos¢].

The main objective of this paper is to present the functioning of individual electric road
transport and to describe its influence on the development of electromobility in Poland.

The following specific objectives were set for the study: to define the significance of
electromobility in Poland, to characterize the types of electrically-powered vehicles and the
availability of infrastructure, to show the entities and tools assisting in the use of electric
vehicle rental, to show the advantages and disadvantages of electric road transport commonly
chosen by Polish citizens, to present the directions of electromobility development in the
country. One research hypothesis was adopted in the study: The most important barrier to the
development of the electromobility market in Poland was the high price of vehicles.

Materials and Methods

For the study, the area related to electromobility in road transport was selected in a tar-
geted manner. The data for the study concerned the years 2017-2021. The study used domes-
tic and foreign literature, scientific articles, legal acts, websites. The descriptive method was
used to analyze and present the collected materials.

Results and discussion

Regulatory framework for electromobility in Poland

The Polish government has recognized electromobility as a key area that is essential to
ensure sustainable development of Poland based on innovation. The most important Polish
strategic documents, developed by the Ministry of Energy together with the Ministry of De-
velopment, directly related to the concept of electromobility, include the so-called ‘clean
transport package', consisting of ,,Clean Transport Package”, consisting of [Drozdz and
Starzynski 2018]:

Plan for Electromobility Development in Poland,

National policy framework for alternative fuels infrastructure,

Law of January 11, 2018 on electromobility and alternative fuels,

Act of June 6, 2018 amending the Act on bio-components and liquid biofuels intro-
ducing the Low Emission Transport Fund [Ministerstwo Klimatu i Srodowiska
2020].

Referring to the Plan for the Development of Electromobility in Poland “Energy to the
Future” [Ministerstwo Energii 2017a], it is a leading document, determining the scope of
progress in this field for the next years. The main objective of the project is the development
of electromobility for the stability of society, industry, as well as electricity grids, which
significantly affects the load shift caused by connecting electric vehicles to charging points.
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The latter is an important factor in energy security and aroused the interest of the Polish
Transmission System Operator S.A., which is why it was used to formulate an analysis of
changes in energy availability. This analysis intended to verify the impact of electricity-pow-
ered vehicles on the demand for electricity by 2030, as well as to draw up supposed preven-
tive measures [Drozdz and Starzynski 2018].

Three key stages of electromobility development in Poland can be identified. The first
stage of preparation was carried out in 2016-2018, covering all work related to laws and
regulations on public transport, including the implementation of research projects, the crea-
tion of the first experimental projects, the creation of a prototype of Polish electric vehicles,
and public funding in this area. In the second phase, carried out in 2019-2020, it was planned
to create business concepts for the dissemination of infrastructure and vehicles, to build in-
frastructure in designated agglomeration areas and along the Trans-European Transport Net-
work TEN-T, to start project research in the preparatory phase, and for manufacturers to
move from the prototype phase to production and support the purchase of electric cars. The
target path of the plan is a five-year period between 2020 and 2025, during which the elec-
tromobility market in Poland will unify with the help of tools supporting the purchase of
electric vehicles, creating stable industrial entities operating towards electric vehicles. There
will be widespread use of electric vehicles by the social administration, completion of the
preparation of the electricity network towards cooperation with electric vehicles, and inclu-
sion of electric transport in the scenery of Polish cities [Drozdz and Starzynski 2018].

Another document, entitled National Policy Framework for Alternative Fuels Infrastruc-
ture, concerns infrastructure for alternative fuels, which are substitutes for crude oil [Minis-
terstwo Energii 2017b]. The most important determinant of the adopted document was setting
targets in terms of the number of charging zones for electric power. The assumption of the
document was the creation of 50 thousand electric vehicles by 2020 in Polish agglomerations,
while the concept by 2025 is the dissemination of 1 million electric vehicles moving on Polish
streets [Drozdz and Starzynski 2018].

The third document is the Act on amending the Act on bio-components and liquid bio-
fuels of June 6, 2018 [Ustawa z dnia 6 czerwca 2018 r.], in which one of the important pro-
visions was the development of the Low Carbon Transport Fund. The intention of this law
was primarily to support the improvement of alternative fuel infrastructure, manufacturers of
low-emission vehicles and public transport, as well as to co-finance the costs of parking pub-
lic transport vehicles and to co-finance the costs for parking EVs [Drozdz and Starzynski
2018].

Subsequently, based on the above two documents, the Law on Electromobility and Al-
ternative Fuels [Ustawa z dnia 11 stycznia 2018 r.] was drafted and came into force on Feb-
ruary 22, 2018. The drafting of the Act by the Ministry of Energy had the objective of initi-
ating the implementation of the Directive 2014/94/EU of the European Parliament and of the
Council of October 22, 2014 on the development of alternative fuels infrastructure, deter-
mining the conditions and rules of application, moreover, the rules for the location of alter-
native fuels infrastructure in means of transport, the rules for the implementation of charging
services for electric vehicles, as well as the refueling of natural gas vehicle tanks. In addition,
the Act formulates the tasks of public entities in the area of the progress of alternative fuel
infrastructure, as well as the related obligations in the area of dissemination of all necessary
information. The Directive imposed an obligation on the Member States to construct charging
infrastructure for electric vehicles by December 31, 2020, which should contribute to the free
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movement of electric vehicles within urban and densely populated areas [Drozdz and
Starzynski 2018].

The model created focused on the development of an appropriate legal framework for
the expected development of charging infrastructure for electric, hybrid, and natural gas or
hydrogen-powered cars, and to date has proliferated without adequate regulation. The legis-
lator establishes regulations to draw up specific infrastructure for charging points. According
to the current regulations, by the end of 2020 in Poland, there were to be about 6 thousand
stations for electric means of transport with a maximum power of 22 kW and 400 stations
with power above 22 kW. These are located in 32 urban centers and in densely populated
areas. If such a minimum infrastructure is not created at that time, the responsibility for its
creation will fall to the distribution system operators. The Act provides the autonomous gov-
ernment with the ability to separate clean transport areas. It will allow local governments to
designate an area to which only electric, hydrogen, and natural gas-powered vehicles will
have free access. In addition, the legislature provides a system of incentives, including, but
not limited to, the elimination of parking fees, the elimination of a consumption tax on elec-
tric vehicles, increased depreciation fees for businesses, and the ability for electric vehicles
to travel by bus lanes [Drozdz and Starzynski 2018].

The Act on Electromobility and Alternative Fuels also requires local governments to
develop green transport, with a guarantee of a 50% share of powered vehicles in the national
fleet. Further regulations, included in the decree, include the obligation to design and con-
struct public buildings, multi-family residential buildings, to equip parking spaces with
charging points, or to remove the obligation to obtain permits for the construction of stations
and vehicle charging points. The implementation of the designated provisions has been
scheduled in time and will be implemented in stages until 2028. The legislator also assumes
transition periods, which will allow the business to adapt to the new regulations [Drozdz and
Starzynski 2018].

Another important document for the progress of electromobility in Poland is the Strat-
egy for Responsible Development until 2025 [Ministerstwo Srodowiska 1999]. In terms of
electric transport, the priority is to increase transport convenience and improve passenger and
freight services, while limiting the negative impact of the use of electric vehicles on the en-
vironment. The strategy assumes that by 2030 buses powered by alternative fuels (including
electricity) will account for 16% of all buses used in public transport [Drozdz and Starzynski
2018].

Types and kinds of electrically powered vehicles

There is a division of electric vehicles into two main categories, which are distinguished
by whether they are powered mainly by electric propulsion or, in addition, are also powered
by a traditional internal combustion engine [Rzedowska et al. 2017, Rokicki et al. 2021]:

e A BEV is a type of standard electric vehicle. They are powered “from the socket”
using a so-called fast charger (via a dedicated cable and plug), induction, or panto-
graph. Within this type of vehicle, there are cars, buses, bicycles, and scooters;

e A PHEV is a plug-in hybrid means of transport with two types of engines — both
electric and combustion - plug-in hybrids are distinguished from normal hybrid ve-
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hicles by the fact that they can be powered by a charger. This facility enables vehi-
cles to cover significantly longer distances without the need to activate the combus-
tion engine.

The above-mentioned types of vehicles are capable of recovering energy through brak-
ing, which they store in their energy reservoirs — in batteries. In this way, part of the energy
is self-produced [Rzedowska et al. 2017].

One of the most common types of vehicle-powered by electricity is the passenger car.
An electric car is a vehicle with at least one electric motor as its propulsion system. The Act
on Electromobility and Alternative Fuels of January 11, 2018 introduced the existing defini-
tion of electric passenger cars (i.e. Article 317 of the Official Journal 2018) [Ustawa z dnia
11 stycznia 2018 r.]. According to its provisions, an electric car is a means of transport that
uses only electric energy for driving and its accumulation consists in connecting it to a pub-
licly available power source [EFL 2017]. An example of this type of vehicle is the BMW i3
94 Ah produced in 2018. What is worth knowing about electric cars is that [EFL 2017]:

e compared to classic internal combustion vehicles, they run quieter and produce less

noise and vibration when driving,

e have a narrow kilometer range — depending on the technology, they can achieve

a distance of around 300-500 kilometers on a single charge,

o they do not release environmental pollutants during driving and operation,

e  Their production produces more carbon dioxide emissions than vehicles with com-

bustion engines,

e running costs are favorable, but prices are higher than for equivalent cars with com-

bustion engines.

Electric vehicle market in Poland

The Polish market already offers more than 100 models of electric vehicles, and BEV
and PHEYV cars are available in every major city. Battery capacity, efficiency, and charging
power are increasing all the time. The average range of fully electric vehicles in Poland ex-
ceeds 380 km. According to the latest Catalogue of Electric Vehicles 2020/2021, the price of
a new electric car is between PLN 80,000 and almost PLN 800,000. Almost all BEV and
PHEV models in Western Europe are available for purchase in Poland. It should be empha-
sized that electric cars are becoming more and more practical and comfortable, and for many
buyers, they may now constitute a real alternative to traditional cars powered by combustion
engines [Kenig 2020].

Data presented at the end of February 2021 shows that a total of 20,504 passenger elec-
tric cars were registered in Poland. In the first two months of 2021, their number increased
by 1,793, which is an increase of 51% compared to the same period in 2020, which is the
result of the introduction of electric vehicle meters thanks to PZPM and PSPA. By the end
of February 2021, 20,504 electric vehicles were circulating in Polish agglomerations, 51%
of which consisted of battery-driven vehicles (BEV) — 10,471 units, while the remainder
consisted of plug-in hybrid vehicles (PHEV) — 10,033 units [PSPA 2021].

Simultaneously with the increase in the number of electric vehicles, the charging infra-
structure is also developing. As of the end of January 2021, 1,410 public car charging stations
were in use in Poland. Among them, 33% consist of “fast” charging stations with power
above 22 kW. On February, 15 new universal charging stations were introduced [PSPA
2021].
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Advantages and disadvantages of electric road transport

Electric-powered vehicles during operation are referred to as zero-emission, which
means that they do not produce fumes or other substances harmful to the environment and
human health. They are characterized by advantages, the most significant of which is
[Judzinska-Ktodawska 2014, Feckova Skrabulakova et al. 2021]:

e an uncomplicated vehicle design that contributes to minimizing the probability of

failure,

o the ability to acquire energy during the braking process,

e no need to have the gearbox lever and clutch in the vehicle, which contributes to

better traveling comfort,

e noemission of pathogenic compounds into the atmosphere during vehicle operation,

e unobtrusive operation of the engine and absence of transmission of damaging noise,

e low maintenance fees.

Undoubtedly, the lack of car exhaust emissions and favorable running expenses are the
biggest benefits of owning an electric vehicle. This makes these vehicles increasingly popular
in the market. By no means can it be fully stated that these cars are 100% emission-free.
Although these vehicles do not emit exhaust fumes while they are being driven, they do create
atmospheric pollution when they produce the electricity that is needed to power the vehicle.
If the electricity used to power the vehicle came solely from renewable energy sources, its
emissions would be reduced to a minimal level. However, almost 80% of electricity in Poland
comes from traditional sources, namely coal combustion. This phenomenon causes signifi-
cant emissions of pollutants. In addition to extracting indirect emissions, electric-powered
vehicles have disadvantages such as [Judzinska-Ktodawska 2014]:

e high purchase price of the vehicle,

o the high cost of the battery, which lasts about 8-10 years and then needs to be re-

placed,

o the relatively short distance to be covered on a single charge, which depends on the

battery capacity,

o limited network of charging stations, switching on the air conditioning in the vehicle

can reduce the battery capacity by about half,

e long battery life,

e Dattery capacity is reduced by approximately 50% at outdoor temperatures below —

20°C.

A significant disadvantage of electric cars is the price — almost twice as high as the diesel
variant and more than twice as expensive as the petrol version. Juxtaposing utility and eco-
nomic characteristics, the electric motor compares extremely impeccably with the traditional
internal combustion engine, and with long-term continuous use, the difference in the purchase
price will be returned to the disposer within 3-5 years from the date of purchase [Niirnberg
and lwan 2017].

The costs of using electric cars were ambiguous to determine and depending on how the
vehicle was used. Indeed, the purchase price of such a car was more than twice as high as the
price of a vehicle with a combustion engine, however, the price of technical services was
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several times lower, which is due to the absence of numerous systems, such as the exhaust
system, fuel filters, clutch, as well as the lack of need to replace engine oil, fluids and con-
sumables after every 20-30 thousand km. On the other hand, after the achieved mileage,
mufflers, turbine, clutch, and brake pads need to be replaced every 150,000 km or so. In the
case of electric cars, most of these devices are not in the vehicle, and the durability of an
electric motor is calculated at around 1.5 million km. Moreover, the fuel (which is electricity)
needed to travel a certain distance costs about 5 to 8 times less. The implication is that cost
considerations and energy production components may contribute to the preferred choice of
power engine type [Niirnberg and Iwan 2017].

Considering the advantages as well as the disadvantages of electric vehicles, they are
rated as beneficial for the environment. The maximum driving distance of the vehicle is much
shorter than for the internal combustion engine and usually depends on weather conditions.
However, an unquestionable advantage is the absence of exhaust emissions during operation
[Judzinska-Ktodawska 2014].

Conclusions

The paper deals with the functioning of individual electric road transport and explains
its influence on the development of electromobility in Poland. The importance of electromo-
bility in the country, types of vehicles powered by electricity, the availability of charging
infrastructure, advantages and disadvantages of electric road transport are shown.

Considering the research hypothesis, it was found that there are numerous problems with
the development of the electromobility market in Poland. This is due to factors, the most
important of which was the too-high purchase price of an electric vehicle. Other factors in-
clude insufficiently developed charging infrastructure, high costs of installing individual
charging stations (e.g. in housing estates and households), a considerably limited humber of
kilometres to be traveled on a single charge, and long battery charging times when there is
no station with the possibility of fast DC charging available in the vicinity.

Several generalizations can be made based on the research conducted.

1. Electric transport is the vision of the future on Polish roads, but because of the bar-
riers to development outlined earlier, it will take several or even more years to aban-
don motorized vehicles in favour of electric vehicles.

2. Implementation of the Electromobility Development Programme, prepared by the
Ministry of Energy and the Ministry of Development, did not bring the expected
result due to an insufficient number of registered electric vehicles and available
charging stations. The assumption that over one million EVs will be available in
Poland by 2025 does not currently correspond to the actual situation on the market.

Electric transport has more positives than negatives. These include the simple construc-
tion of the vehicle, which reduces the possibility of breakdowns, the generation of energy
when braking, the increased comfort of travel, the smoothness of driving and the absence of
noise pollution, the low operating costs. The investment in an electric car is worthwhile, both
because of the lower running costs and the environmental improvement due to the lack of
release of environmental pollutants.
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Synopsis. Celem artykutlu bylo przedstawienie funkcjonowania programu gwarancji de minimis dla
MSP z sektora transportowego w Polsce. Ponadto badanie ocenia wplyw COVID-19 na liczbe i warto$é
uzyskanych gwarancji przez analizowane przedsigbiorstwa. Wykorzystano dane Banku Gospodarstwa
Krajowego, panstwowego banku rozwoju. Okres badawczy obejmowat lata 2013-2020. Rzadowy pro-
gram gwarancji de minimis ma na celu wspieranie przedsigbiorczosci korzystajacej z gwarancji BGK,
w celu ztagodzenia barier kredytowych dla MSP w Polsce. Z badania wynika, ze warto$¢ poreczen
udzielanych MSP z sektora transportowego nieprzerwanie rosta, a liczba poreczen wahata si¢ w anali-
zowanym okresie. Badane MSP z sektora transportowego korzystaja przede wszystkim z programu
gwarancji de minimis, aby zabezpieczy¢ odnawialne kredyty obrotowe. Mikroprzedsigbiorstwa uzy-
skaly ok. 50% lacznej wartosci wszystkich gwarancji. Zaobserwowano znaczne réznice w liczbie i war-
tosci udzielonych gwarancji wérod 16 polskich wojewodztw. Analiza testu t potwierdzita, ze zardwno
liczba, jak i warto$¢ gwarancji kredytowych byty znacznie wyzsze w okresie COVID 19 (2020) niz w
okresie przed COVID-19 (2019). Uzyskane wyniki wskazuja na pogarszajaca si¢ sytuacje finansowa
badanych MSP spowodowang wystapieniem pandemii COVID-19 skutkujaca koniecznoscia skorzysta-
nia z gwarancji de minimis.

Stowa Kkluczowe: program gwarancji de minimis, gwarancje kredytowe, sektor transportowy, MSP,
pandemia COVID-19

JEL codes: G18, G32, L90, R40

Introduction

Micro, small and medium-sized enterprises (SMES) are crucial for the economy, as they
provide jobs, become a powerhouse of the economy and GDP creation, and substantially
contribute to the private sector’s [Ayyagari et al. 2007, Xia and Gan 2020].

Financial capital is an essential element for the functioning and development of any
economic entity [Brown et al. 2011]. The issue of financing activities is a ubiquitous problem
that companies face at different stages of their development [Kuchcinski 2019]. However,
the differences between SMEs and large enterprises are manifested, inter alia, in the prefer-
ence of financing sources, costs related to obtaining new funds, and, unfortunately, in access
to capital [Sokot 2015]. Enterprises often use borrowed capital for investment and current
activities. SMEs recognise access to bank financing as crucial to their performance, namely
operation, survival, and expansion [Vasilescu 2014].

A vast number of research studies observe that SMEs not only report higher financing
hurdles in obtaining borrowed capital than larger enterprises, and in consequence, the effects
of these financing constraints are stronger for SMEs than for larger firms [Beck and
Demirguc-Kunt 2006, Coluzzi et al. 2015, Wang 2016, Nizaeva and Coskun 2018].

The most common barriers to accessing a bank loan for SMEs are insufficient security,
short credit history and market experience, poor financial indicators, poor investment perfor-
mance, and errors in the documentation submitted by the company [Andrzejak 2017].

It is crucial to create programmes that help companies raise finance when they cannot
meet rigorous banks’ requirements in obtaining credit or loans [Bienkowska 2009].

Due to restrictions and imperfections in the markets, public administrations, mainly gov-
ernments, can use guarantee schemes to facilitate credit access for enterprises [Garcia-Ta-
buenca and Crespo-Espert 2010]. According to Arping et al. [2010], public support for en-
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trepreneurs is unnecessary only when markets are effective. Public credit guarantee pro-
grammes are common both in developing and developed countries worldwide [Beck et al.
2010]. In the European Union, the main form of public aid for SMEs was subsidies for busi-
ness in the past. However, in 2000 the European Council decided to reduce direct public
support and concentrate on indirect assistance for SMEs. Consequently, the EU institutions
recommended creating guarantee funds to ease SMES” process of obtaining bank loans and
developing their creditworthiness [Waniak-Michalak and Michalak 2019]. The de minimis
guarantee programme was designed to facilitate access to bank loans for SMEs in Poland
[Andrzejak 2017]. The programme (fund) is managed by Bank Gospodarstwa Krajowego
(BGK), which, as part of the programme implementation, concludes direct portfolio agree-
ments with financial institutions (lenders). Financial institutions provide individual guaran-
tees to borrowers from the SME sector within their limits. The principle of operation of the
de minimis guarantee is based on the obligation of the financial institution (BGK) to perform
the service consisting of the repayment of the obligation incurred by the borrower with the
lender in the event of failure complete the original service. The essence of the guarantee is to
secure the beneficiary by the guarantee issuer and the assumption by the guarantee issuer of
the risk of performance by the principal under the primary relationship.

In the era of intensive economic development, the importance of transport is growing.
The transport system is defined as a system of technical, organizational, and human measures
related to each other in such a way as to carry out the transport of people and goods efficiently
[Jacyna 2012]. The transportation sector, including transport and storage, is one of the fun-
damental pillars of the Polish economy, accounting for about 6% of Polish GDP. Poland is
the EU leader in terms of road transport [KRD 2021]. According to Statistics Poland (GUS),
there are about 125 thousand companies in the transportation sector, which employ approxi-
mately 660,000 people. More than 90% of transportation companies are small businesses. It
is also worth pointing out that revenues from the sale of services in all transport units in
Poland in 2020, i.e., the first year of the COVID-19 pandemic, were 1.2% lower than in 2019
and amounted to approximately PLN 280 billion [GUS 2021].

COVID-19 pandemic has substantially hit the world economy [Laing 2020], including
Polish [Czech et al. 2020]. However, the studies show that the novel coronavirus’s impact is
more severe among SMEs than large companies [Fabeil et al. 2020]. Zajac et al. [2021] reveal
that the COVID-19 pandemic negatively affects the credit financing of small enterprises in
Poland. The transportation sector belongs to the first and the most negatively affected
branches of the economy [He et al. 2020, Shen et al. 2020].

Our contribution is that we assess the functioning of the de minimis guarantee pro-
gramme by analysing the changes in the number and values of obtained guarantees in the
group of SMEs (micro, small, and medium-sized enterprises) from the transportation sector
in Poland. We conduct the analysis from a national and voivodeship perspective. Moreover,
we examine the impact of COVID-19 on the guarantees measures. Our research might be
useful for decision-makers and credit market participants, including the government, finan-
cial market supervisory institutions, banks, and SME entrepreneurs.

The paper is organised as follows: the next section presents the methodology, i.e., the
aim of the study, research hypothesis, and description of material and methods. The subse-
quent section presents the empirical findings, while the final section offers conclusions.
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Materials and methods

The paper aims to present the functioning of the de minimis guarantee programme for
SMEs in the transport sector in Poland. Moreover, the study assesses the impact of the
COVID-19 pandemic on the number and value of guarantees granted in the analysed group
of enterprises.

We analyse all enterprises from the transportation sector, i.e., enterprises that, when
applying for financing with guarantee support, have declared the type of activity they conduct
as transport and warehouse management (Section H — Transport and warehouse management
of the Polish Classification of Activities — PKD).

We analyse obtained guarantees securing investment loans and revolving and non-re-
volving working capital loans. We define investment loans as loans for enterprises intended
for a specific purpose related to financing new or increasing the borrower's existing produc-
tion and service capacities. Moreover, investment loans finance other joint and accompany-
ing investments, granted for financing projects aimed at replacing, modernizing, and increas-
ing fixed assets, including financing planned investments, expanding the enterprise, purchas-
ing a machine park, or creating a new production line. Revolving and non-revolving working
capital loans are loans for enterprises, granted for any purpose related to the borrower's day-
to-day operations. Revolving loans include credit lines or overdraft facilities, while non-re-
volving loans are loans with a repayment schedule.

The analysis is conducted from a national (Polish) and regional (voivodeship) perspec-
tive. The research period covers 2013-2020, i.e., from the beginning of the programme func-
tioning. We use descriptive statistics in the analysis. Moreover, to assess the impact of the
COVID-19 pandemic on the guarantee programme in the transportation sector, we apply the
two-sample t-test [Snedecor and Cochran 1989] to verify whether the mean values of ana-
lysed credit measures among Polish voivodeships differ significantly in 2020 and 2019, i.e.,
the COVID-19- and pre-COVID-19 years.

The applied formula of our two-sample t-test is as follows:

_ X2020—X2019

t - 1
2 2

52020 , 52019

n2020 M2019

where X,q,, refers to the average numbers and values of credit guarantees in 2020, the
COVID-19 year and X,4,4 represents the average values of applied variables in the 2019, i.e.,
the pre-COVID-19 year, s,,0 and s, are the standard deviations of the two analysed sam-
ples, and n,,,, and n,4,4 are numbers of observations in samples. The data are paired. Thus,
we assume that there is a one-to-one correspondence between the values in the two samples.
That is, if X5020,, X2020, ---» X2020,, @ X2019,, X2019,+ s X2019,, are the two samples, then
X3020, corresponds to X,414,. As we analyse the issue from the regional (voivodeship) per-
spective, in the study n = 16, which refers to 16 pairs representing all Polish voivodeships.
We verify the joint distribution of analysed variables’ normality with the Shapiro-Wilk test.
Moreover, to check the heteroscedasticity, we apply the Breusch-Pagan test.
We formulate the following research hypothesis:
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Hypothesis: Both numbers and values of credit guarantees among SMEs from the transpor-
tation sector in Poland are significantly greater in the first COVID-19 year than in the pre-
COVID-19 year.

In the applied t-test the null and alternative hypotheses are as follows:

Hy: 2020 = H2019
Hi: pa020 > U019

where ;0,0 and 019 represent the mean values of de minimis guarantees in COVID-19
(2020) and pre-COVID-19 (2019) years, respectively. The null hypothesis assumes that the
analysed guarantee measures, i.e., number and values, do not differ in both analysed years.
The alternative hypothesis assumes that the first pandemic year (2020) brought a significant
increase in the number and value of guarantees granted to SMEs in the transport sector in
Poland compared to the previous year.

Data on the number and value of granted guarantees by SMEs were obtained from Bank
Gospodarstwa Krajowego (BGK). BGK is a Polish development bank. Its main aim is to
support the sustainable socio-economic development of Poland. The bank manages the Na-
tional Guarantee Fund (KFG) that grants de minimis guarantees.

Research Results

The de minimis guarantee programme is Poland's largest and longest operating guaran-
tee programme. From the beginning of the programme until the end of 2020, SMEs got over
380 thousand guarantees, and their total value amounted to nearly PLN 90 billion. De minimis
guarantees are offered only within the available limit of de minimis aid. Therefore, entrepre-
neurs with an unused limit can only use this instrument. The funds at BGK's disposal when
granting de minimis guarantees come from the National Guarantee Fund (KFG), which op-
erates according to the provisions of the Act on sureties and guarantees. The source of the
funds accumulated in the fund may be different, i.e., the funds may come from EU funds,
BGK resources, and the national budget. One of the main principles of operation of the Na-
tional Guarantee Fund (KFG) is the diversification of the sources of capital origin. The final
risk related to the functioning of the de minimis guarantee scheme is assumed by the Polish
government [BGK 2021].

The conditions to be met by a borrower applying for financing secured by guarantees
are [BGK 2021]:

»  having a resident status;

» having creditworthiness, confirmed by a credit assessment made by the bank provid-
ing the financing in accordance with its internal rules of assessing its ability as at
the date of the credit decision;

* not having an entry in any of the systems in which the financing bank verifies the
borrower during the financing process in accordance with its internal procedures;

« within three months before applying for financing to the financing bank, the bor-
rower must not have: a terminated loan, an overdue debt exceeding 30 days and the
amount exceeding PLN 500, an exposure considered “at-risk” according to the RMF
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or in the case of which there is evidence impairment in accordance with IFRS 9 and
Recommendation R.

The de minimis guarantee cannot cover the loan for [BGK 2021]:

« refinancing of expenses incurred before the conclusion of the investment loan
agreement,

«  capital investments,

»  purchase of financial instruments,

»  purchase of receivables,

»  purchase of an organized part of the enterprise,

« repayment of the loan or credit facility granted to finance the purposes indicated
above.

The de minimis guarantee is characterised by the following parameters [BGK 2021]:

+ the subject of collateral, i.e., the type of loan that can be guaranteed (working capital
and investment loans);

« the value of the guarantee, i.e., the percentage of the secured liability; in the case of
de minimis guarantees, it is up to 60% of the loan amount (during the COVID-19
pandemic, the maximum value of the guarantee increased to 80% of the loan
amount);

« the maximum amount of a guarantee per unit, which is PLN 3.5 million (this limit
was lifted as part of the aid package introduced to counteract the effects of the
COVID-19 pandemic);

» guarantee period; for a working capital loan it is 39 months (during the COVID-19
pandemic, it is extended to 75 months), and for an investment loan, it is 99 months
(during the pandemic period it is extended to 120 months);

« commission for granting a guarantee, which is 0.5% of the guarantee amount.

The possibility of granting guarantees results from Article 34a of the Act on sureties and
guarantees granted by the State Treasury and certain legal entities [Ustawa z dnia 8 maja
1997 r.] and was regulated in the regulation issued by the Minister of Finance on the granting
of de minimis aid by BGK in the form of a loan repayment guarantee [Rozporzadzenie Min-
istra Finansow z dnia 10 czerwca 2014 r.].

Table 1 shows that the total value of granted guarantees to SMEs in the transportation
sector continuously grows in the analysed period. Their value in 2020 is approximately 3.5
times higher than in 2013.

The total number of guarantees fluctuates in the analysed period (Table 1). However,
the number is 60% higher in 2020 than in the first year of the de minimis guarantee pro-
gramme. Data in Table 1 show that granted guarantees equal 58% of the total loans value in
the 2013-2019 period, while in 2020 — almost 73%.

Table 2 depicts that about 3/4 of the total number of guarantees are obtained by the
microenterprises in the analysed period. However, among all three types of SMEs, the most
substantial upward trend in the number of guarantees is observed in the case of medium-sized
companies, i.e., more than 70% increase. In the first pandemic year, we reveal rapid growth
in the total number of granted guarantees in SMEs in the transportation sector.
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Table 1. The total number and value of secured loans and granted guarantees for SMEs in the transportation sector
in Poland in 2013-2020

Tabela 1. Laczna liczba i warto$¢ kredytow zabezpieczonych i udzielonych gwarancji dla MSP z sektora transpor-
towego w Polsce w latach 2013-2020

Variable 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | Mean | Standard | 2013-2020

value | deviation | change (%0)

Loan value 706| 1047| 953| 1023| 1089| 1148| 1384| 2025| 1171.9 393.3 186.9
(PLN million)

Guarantee value 416| 580| 547| 597| 634| 668| 807| 1470| 716.0 324.0 252.9
(PLN million)

Number of guarantees | 3738| 5888| 5202| 4692| 3901| 3089| 3734| 6125| 4546.1 1108.2 63.8

Source: own calculations based on BGK data.

Table 2. The total number of granted guarantees for SMEs in the transportation sector in Poland in 2013-2020 by
enterprise size (PLN million)

Tabela 2. Laczna liczba udzielonych gwarancji dla MSP z sektora transportowego w Polsce w latach 2013-2020
wedhug wielkosci przedsiebiorstw (milion PLN)

Mean | Standard | 2013-2020

Enterprise size | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 value | deviation | change (%)

Micro 2964| 4991| 4538| 3947| 3033| 2244| 2727| 4550| 3624.3 1011.4 34.9
Small 675| 772 565/ 558/ 600| 681 771 1214 729.5 212.8 434
Medium-sized 99| 125 99| 187| 268| 164 236| 361 192.4 91.7 72.6

Source: Source: own calculations based on BGK data.

Table 3. The total value of granted guarantees for SMEs in the transportation sector in Poland in 2013-2020 by
enterprise size (PLN million)

Tabela 3. £.gczna warto$¢ udzielonych gwarancji dla MSP z sektora transportowego w Polsce w latach 2013-2020
wedhug wielkosci przedsigbiorstw (milion PLN)

Mean | Standard | 2013-2020

Enterprise size 2013 |2014|2015(2016|2017|2018|2019 (2020 value | deviation | change (%)

Micro 221| 354| 325| 341| 323| 280| 329| 614 348.5 115.3 64.0
Small 148| 176| 171| 176| 217| 256| 306| 516 245.5 121.2 71.4
Medium-sized 48| 60| 51| 80| 94| 132| 172| 340 122.1 98.0 86.0

Source: own calculations based on BGK data.

Table 3 shows that micro-enterprises obtain about 50% of the total value of all guaran-
tees in the entire analysed period. In 2013-2019 (i.e., before the outbreak of the novel coro-
navirus pandemic), we observe that the total nominal value of guarantees in the group of
medium-sized enterprises has more than tripled, small enterprises — doubled, while in the
case of micro-enterprises has increased only about 50%. The total value of granted guarantees
among all three types of SMEs increases sharply in 2020.
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Table 4. The total number of granted guarantees for SMEs in the transportation sector in Poland in 2013-2020 by
loan type

Tabela 4. Laczna liczba udzielonych poreczen dla MSP z sektora transportowego w Polsce w latach 2013-2020
wedtug rodzaju kredytu

Mean |Standard| 2013-2020

Loan type 2013 2014|2015 2016|2017 2018|2019 2020 | 18F | AEEEET A0S0
Investment loan 9| 91| 137| 256| 165| 39| 42| 70| 1011 813 677.8
Non-revolving working

capital loan 600 1709| 2066 1382| 1012| 683|1166|1867| 1310.6| 5416 211.2
Revolving working 3129 4088| 2999 3054| 2724| 2367| 2526|4188  3134.4|  673.1 33.8

capital loan

Source: own calculations based on BGK data.

Table 4 results depicts that in 2013-2020, in the analysed group of SMEs in the trans-
portation sector, almost all guarantees concern working capital loans (more than 95%). More-
over, the majority of secured working capital loans are revolving loans. However, the most
substantial growth in the total number of guaranties is observed in the case of investment
loans, from only nine loans in 2013 to 70 loans in 2020.

Table 5. The total value of granted guarantees for SMEs in the transportation sector in Poland in 2013-2020 by loans
type (PLN million)

Tabela 5. Laczna wartoéé udzielonych poreczen dla MSP z sektora transportowego w Polsce w latach 2013-2020
wedtug rodzaju kredytu (milion PLN)

Mean | Standard | 2013-2020

Loan type 2013|2014|2015(2016|2017|2018|2019|2020 value | deviation | change (%)
Investment loan 141 17| 22| 28| 29| 13| 15| 36 20.1 10.9 2427.9
Non-revolving working
capital loan 41| 91| 103| 90| 76| 65| 114 238| 1024 59.4 485.6
Revolving working 374| 480| 421| 478| 529| 590 679|1196] 593.5 261.4 219.5
capital loan

Source: own calculations based on BGK data.

Table 5 shows that similarly to the total number of guarantees among all three types of
banking loans in 2013-2020, almost the entire value of the de minimis guarantees relates to
the working capital loans. In more detail, more than 80% of the total value of the guarantees
obtained to secure revolving working capital loans. The nominal value of the guarantees in-
creases regardless of the banking loan type. Moreover, the value of guarantees in 2020 dou-
bles in relation to 2019.
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Table 6. The number of granted guarantees for SMEs in the transportation sector in Poland in 2013-2020
(by voivodeship)

Tabela 6. Liczba udzielonych poreczen dla MSP z sektora transportowego w Polsce w latach 2013-2020
(wg wojewodztw)

Voivodeship 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 '\\/1‘?32 32%?;""‘52 Czr?;rfgez?(%
Dolnoslaskie 355| 503| 448| 350 282| 236| 246| 463| 360.4 102.4 30.4
Kujawsko-pomorskie | 183| 304| 275| 263| 211| 154/ 157| 316 2329 65.0 72.7
Lubelskie 155| 237| 234| 195/ 163| 130| 188| 343| 205.6 66.7 1213
Lubuskie 156| 214| 193] 134| 117| 100| 125/ 240| 159.9 50.4 53.9
Lodzkie 325| 468| 338| 351| 319| 246| 295\ 477| 3524 80.7 46.8
Matopolskie 280| 455 410 377| 297| 264| 311| 437| 353.9 75.1 56.1
Mazowieckie 561| 892 789| 785 663| 507| 612| 960| 721.1 161.1 711
Opolskie 66| 115| 71| 65| 43| 42| 52| 111| 706 28.2 68.2
Podkarpackie 124| 212| 230| 196| 157| 138 214| 260 1914 47.4 109.7
Podlaskie 113 157| 120| 114| 103| 91| 125/ 181] 1255 29.5 60.2
Pomorskie 238| 406| 379| 316/ 289| 187| 216| 402| 304.1 86.0 68.9
Slaskie 350| 604| 577| 525 431| 329| 388 517| 465.1 104.9 41.7
Swietokrzyskie 92| 171| 148 143| 97| 95| 117| 104| 1321 38.1 110.9
Warminsko-mazurskie | 172| 187| 158 161 116| 95| 121| 189| 149.9 35.0 9.9
Wielkopolskie 401| 647| 562| 485| 418| 313| 382| 749| 494.6 1478 86.8
Zachodniopomorskie 167| 316| 270| 232| 195/ 162| 185 286 226.6 58.4 71.3

Source: own calculations based on BGK data.

Table 6 depicts that the most significant number of guarantees are obtained by the SMEs
from Mazowieckie, Wielkopolskie, and Slaskie voivodeships. In contrast, the smallest num-
ber of guarantees from the de minimis programme is observed in Opolskie voivodeship. How-
ever, it is directly related to the size of voivodships, i.e., their population and the number of
operating enterprises. We reveal the most substantial growth in the number of obtained guar-
antees in Lubelskie, Swietokrzyskie, and Podkarpackie voivodeships.

Analysing the number of loan guarantees granted by voivodship in relation to the num-
ber of enterprises operating in the transport sector registered in these voivodships, we can see
that in the analysed period, the highest average value of this indicator occurs in the following
voivodships: Lubuskie, L.odzkie, and Warminsko-Mazurskie. It may probably mean that
transportation companies located in these voivodships face the most significant barriers to
access to financing or that their economic and financial situation is the worst. The rate of
granted guarantees is observed in the Podlaskie, Mazowieckie and Slaskie voivodships
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Table 7. The number of granted guarantees per number of companies for SMEs in the transportation sector in Poland
in 2013-2020 by voivodeship (%)

Tabela 7. Liczba udzielonych gwarancji na liczbe firm dla MSP sektora transportowego w Polsce w latach
2013-2020 wg wojewodztw (%)

Voivodeship 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 VM;;Z‘Q 32?/?;?;2 Cﬁlnzsg%
Dolnoglaskie 350 5.03| 4.24] 306 256| 2.15| 2.35| 4.43] 341 1.06 26.68
Kujawsko-pomorskie | 2.70| 4.25| 3.77| 3.30| 272| 1.99| 205 413 3.1 0.89 52.74
Lubelskie 263 361 333 2.64| 212[ 167| 247 451 2587 0.90 71.46
Lubuskie 456| 5.75| 4.64| 3.15| 2.84] 2.35] 2.93] 562| 398 1.33 23.16
Lodzkie 3.95| 526 3.50] 348 3.15| 2.56| 3.09] 5.00| 3.75 0.94 26.45
Malopolskie 2.17| 348 306 2.61] 1.97| 1.79] 2.11] 297] 252 0.60 37.03
Mazowieckie 2.41| 367| 3.12| 2.96] 2.45] 1.88] 2.25| 354] 279 0.64 46.49
Opolskie 2.87| 5.15| 3.12| 2.86| 1.70] 1.60| 2.13] 456 3.01 127 58.59
Podkarpackie 2.28| 3.46| 3.78| 2.92| 2.28] 1.99] 2.96] 359] 291 0.67 57.77
Podlaskie 261| 3.73| 285 2.74] 231 2.10] 292 422] 294 071 61.48
Pomorskie 255| 4.17| 3.83] 2.98] 2.76] 1.76] 2.13| 3.96] 3.2 0.89 55.14
Slaskic 228 356| 347| 3.12| 251 1.95| 247 329 2.83 0.60 44.47
Swictokrzyskie 245 4.76| 3.77| 353| 2.37| 2.48| 304 504 3.43 104] 10555
Warminsko-mazurskie | 4-15| 4.80] 3.98] 389| 252[ 217| 287| 449 361 0.96 7.95
Wielkopolskie 3.04| 495 405| 327 287| 2.14] 2.72| 533] 355 112 75.43
Zachodniopomorskie | 247| 441 3.49] 300 238 2.10[ 273 423 310 0.86 71.33

Source: own calculations based on BGK data.

Table 8 shows that the total amount of the guarantee depends on the voivodeship’s size,
primarily its GDP and population. In the analysed period, there was a significant increase in
the nominal value of the guarantee in all voivodeships. In six regions, the value of guarantees
in 2020 was more than four times higher than in 2013. In 2020, i.e., a pandemic year, we
observe a visible increase in guarantees value compared to 20109.

Table 9 depicts the visible differences in the average value of granted guarantees for
SMEs in the transportation sector among Polish voivodeships. The lowest guarantees values
are in Podlaskie, Opolskie, Kujawsko-pomorskie and Podkarpackie voivodeships, i.e., below
PLN 140 thousand on average. On the other hand, the highest guarantees values are observed
in Swietokrzyskie and Pomorskie voivodeships — close to PLN 200 thousand. We observe a
substantial growth in the nominal value of average guarantee in all voivodeships in the entire
research period. The COVID-19 pandemic has caused an increase in the average value of
credit guarantees in 13 voivodeships.
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Table 8. The total value of granted guarantees for SMEs in the transportation sector in Poland in 2013-2020 by
voivodeship (PLN million)

Tabela 8. Laczna wartos¢ udzielonych gwarancji dla MSP z sektora transportowego w Polsce w latach 2013-2020
wedlug wojewodztw (milion PLN)

Voivodeship | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 VMaﬁ’ﬁZ 32%?;""‘52 Czr?;rfgez?(%
Dolnoslaskie 36.1| 49.9| 42.0| 38.2| 39.3| 450| 44.3/103.7| 49.8 22.2 1873
Kujawsko-pomorskie | 18.9| 25.5| 26.0| 26.5| 27.8| 27.2| 30.4| 638 30.8 13.8 237.9
Lubelskie 17.8| 25.6| 23.4| 18.1] 21.1| 23.9| 36.1| 702| 295 174 294.0
Lubuskie 15.9| 19.3| 14.8| 13.7| 17.9| 28.1| 29.3| 61.0] 250 15.7 283.8
Lodzkie 27.1| 40.4| 32.3| 41.1| 50.4| 51.8| 58.1|110.1] 514 258 305.7
Matopolskie 326 459| 42.2| 50.5| 48.0| 50.6| 58.0/110.8| 54.8 238 239.7
Mazowieckie 72.4103.1| 90.3/116.8|108.4| 104.4|132.0 237.3| 120.6 50.3 227.9
Opolskie 67| 11.3| 61| 53| 46| 59 83| 283 96 7.9 3206
Podkarpackie 145| 16.6| 19.3| 20.9| 255| 23.3| 38.4| 527| 26.4 12.9 263.6
Podlaskie 90| 12.9| 94| 103| 11.1| 17.3| 20.4| 365 159 9.3 305.8
Pomorskie 37.8| 480| 48.3| 42.8| 53.7| 49.7| 66.3112.1| 573 23.7 196.7
Slaskie 40.8| 59.2| 60.7| 74.6| 73.1| 78.1|104.6/147.4] 79.8 32.9 261.8
Swigtokrzyskie 10.7| 18.7| 19.6| 27.2| 258| 27.4| 31.0| 47.4] 260 10.8 3416
Warminisko-mazurskie | 16.6| 16.1| 14.2| 14.6| 245 16.4| 21.9| 36.3] 20.1 75 11856
Wielkopolskie 436| 65.1| 66.7| 68.0| 72.7| 81.1| 92.0/182.5 840|  42.2 319.0
Zachodniopomorskie | 16.0| 31.4| 31.2| 28.4| 30.2| 37.6| 36.3| 69.6| 35.1 15.4 336.6

Source: own calculations based on BGK data.

Table 10 shows the statistical measures related to the number and values of granted de
minimis credit guarantees for SMEs in the transportation sector in Poland in 2019-2020. In
the research hypothesis, we assume that both numbers and values of credit guarantees are
significantly larger in the COVID-19 than in the pre-COVID-19 year. Descriptive statistics
presented in table 10 support our assumption. We apply a t-test to verify the null hypothesis
that mean values of analysed guarantee measures do not differ significantly between the
COVID-19 (2020) and pre-COVID-19 (2019) years, i.e., Hy: p2020 = p2019. Table 10
results show that we reject the null hypothesis at a 5% significance level. It implies that the
average values of analysed measures are significantly greater in 2020, i.e., the COVID-19
period (one-sided p-value lower than 5%). Positive values of t-test statistics imply the in-
crease of the analysed variables in the research periods. Thus we can confirm the formulated
research hypothesis.
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Table 9. The average value of granted guarantees for SMEs in the transportation sector in Poland in 2013-2020 by
voivodeship (PLN thousand)
Tabela 9. Srednia warto$¢ udzielonych poreczen dla MSP z sektora transportowego w Polsce w latach 2013-2020
wedlug wojewodztw (tysiace PLN)

Voivodeship 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 VM;Z‘: 32?/?;?;3 Czr?;r?;((’%
Dolnoslaskie 101.7| 99.1| 93.8/109.2|139.4/190.7|180.2| 224.0| 142.3]  49.9 120.2
Kujawsko-pomorskie |103.3| 84.0| 94.4/100.7|131.9|176.4{193.4|201.0| 135.8|  47.9 95.4
Lubelskie 115.0{108.0/100.1| 92.7|129.5/1835|192.2(204.7| 140.7| 453 78.0
Lubuskie 101.9| 90.0| 76.5/102.0/152.7|280.8 234.6| 254.2| 161.6| 825 149.4
Lodzkie 835| 86.2| 95.7[117.2158.1|210.7|197.0| 230.8| 147.4|  59.7 1765
Matopolskie 116.6(100.9| 102.9| 133.9| 161.6| 191.7| 186.4| 253.6| 1559|  53.0 1175
Mazowieckie 129.0|115.6 114.5| 148.8 1635 205.9| 215.7{ 247.2| 167.5|  50.0 91.6
Opolskie 1020 98.6| 85.9| 81.2|106.5140.0/159.8/255.0| 1286  57.6 150.0
Podkarpackie 116.9| 78.4| 83.9/106.6/162.1|168.8/179.2{202.7| 137.4|  46.8 73.3
Podlaskie 79.7| 82.0| 78.5| 89.9/108.0/189.8/163.1|201.7| 1241 523 1532
Pomorskie 158.8|118.3 127.4| 135.4| 185.9| 265.6| 306.8/ 278.9| 197.1| 755 75.6
Slaskie 116.5| 98.0{105.2|142.0| 1695 237.4 269.6 285.1| 177.9] 758 144.8
Swietokrzyskie 116.7|109.3| 132.2| 190.2| 265.5| 288.1| 265.0 244.3| 201.4|  73.7 109.3
Warminisko-mazurskie | 96.6| 86.2| 89.8| 90.5/211.4/172.8/181.3[192.1| 1401  53.9 98.9
Wielkopolskie 108.7|100.6/ 118.7| 140.1| 173.9| 259.2| 240.8 243.7| 1732|  65.9 124.3
Zachodniopomorskie | 95.5| 99.3|115.4122.5154.8| 231.9196.3|243.4| 157.4|  50.3 154.8

Source: own calculations based on BGK data.

Table 10. The granted guarantees for SMEs in the transportation sector in Poland in pre-COVID-19 (2019) and
COVID-19 (2020) years: t-test analysis
Tabela 10. Udziclone gwarancje dla MSP z sektora transportowego w Polsce w latach przed COVID-19 (2019)
i COVID-19 (2020): analiza testu-t

Standard devia-
Mean value p . -
Variable tion t-test statistic |P vzliléiégme
2020 2019 2020 2019

Number of guarantees 382.81| 233.38] 222.50| 139.72 6.24 <0.001
Number of guarantees per number of
companies 4.31 2.58 0.73 0.37 11.06 <0.001
Total value of guarantees 91.86 50.46| 57.79 33.65 6.24 <0.001
Average value of the guarantee 235.18| 210.09| 28.38 41.95 3.29 <0.001

Source: own calculations based on BGK data.

Our results may indicate the deteriorating financial situation of the surveyed SMEs, re-
sulting in the need to use de minimis guarantees to borrow financial capital from the bank
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successfully. Moreover, it indicates the growing financial obstacles that SMEs from the trans-
portation sector in Poland try to overcome by obtaining credit guarantees.

Conclusion

SMEs in the transport sector in Poland face many barriers in obtaining the capital needed
for their functioning and development. The government de minimis guarantee program, op-
erating since 2013, aimed at supporting entrepreneurship with the use of sureties and guar-
antees from Bank Gospodarstwa Krajowego (BGK), is one of the tools to combat these bar-
riers.

Our study reveals that the value of guarantees granted to SMEs in the transportation
sector is continuously growing, while the number of guarantees fluctuates in the analysed
period. Micro-enterprises obtain about 50% of the total value of all guarantees. SMEs in the
transportation sector primarily use the de minimis guarantee programme to secure revolving
working capital loans. The increasing use of the de minimis guarantee scheme shows that this
tool effectively helps overcome barriers to access to capital for SMEs in the transportation
sector in Poland. We observe significant differences in the number and value of granted guar-
antees among 16 Polish voivodeships.

The COVID-19 pandemic has hit the Polish economy, and transportation belongs to
substantially affected sectors. The t-test analysis confirms that both numbers and values of
credit guarantees are significantly greater in the COVID-19 than in the pre-COVID-19 year.
Such results may indicate the deteriorating financial situation of the surveyed SMEs, result-
ing in the need to use de minimis guarantees to borrow financial capital from the bank suc-
cessfully.
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The formation of the carbon footprint in transport industry

Synopsis. Celem artykutu byto zaprezentowanie problematyki sladu weglowego (CF) w odniesieniu do
sektora transportowego. Omowione zostaty negatywne aspekty transportu dotyczace srodowiska, ludzi
iich zdrowia. Przedstawiono wielko$¢ emisji gazow cieplarnianych (GHG) zardwno w catym sektorze,
jak i w poszczegdlnych gateziach i $rodkach transportu oraz prognozy do 2035 roku. Wskazane zostaty
mozliwosci redukcji $ladu weglowego — proekologiczne rozwigzania transportowe. Opisano program
srodowiskowy Net Zero Carbon firmy Kuehne+Nagel, ktorego gtéwnym celem jest redukowanie po-
zostawionego $ladu weglowego.

Stowa kluczowe: $lad weglowy, branza transportowa, Net Zero Carbon, Kuehne+Nagel

Abstract. The aim of the article was to present the carbon footprint (CF) in relation to the transport
sector. Negative aspects of transport concerning the environment, people and their health were dis-
cussed. The volume of greenhouse gas (GHG) emissions in the entire sector as well as in individual
branches and means of transport as well as forecasts until 2035 are presented. The possibilities of re-
ducing the carbon footprint have been indicated — environmentally friendly transport solutions. The
Kuehne+Nagel Net Zero Carbon environmental program is described, the main purpose of which is to
reduce the carbon footprint.

Key words: carbon footprint, transport industry, Net Zero Carbon, Kuehne+Nagel
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Wstep

Od wydajnosci i dostepnosci transportu zalezy jakos¢ zycia miliardow ludzi na $wiecie.
Jego rola w gospodarce jest znaczaca, gdyz warunkuje rozwdj 1 rézne przemiany zycia spo-
fecznego. Jednak nie jest on pozbawiony negatywnych aspektow. Sektor transportowy przy-
czynia si¢ do zmian klimatu, emitujagc do atmosfery znaczne ilosci gazow cieplarnianych.
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Ponadto generuje nadmierny hatas i charakteryzuje si¢ duzg chtonno$cia terenu. W obliczu
zagrozen, jakie stwarza, zasadne jest dazenie, aby kazda podroz odbywala si¢ nie tylko
w bezpieczny sposob, ale i przyjazny dla srodowiska. Okreslone przedsigbiorstwa podejmuja
sie tego wyzwania i redukujg emisje CO, pochodzacg z transportu. Nie jest to latwe, ale
dzieki proekologicznym rozwigzaniom transportowym staje sie to mozliwe®.

Cel i metoda badan

Jako gtéwny cel badawczy przyjeto ukazanie problematyki powstawania sladu weglo-
wego w sektorze transportowym oraz mozliwos$ci jego redukcji. W opracowaniu zostaty wy-
korzystane rézne metody badawcze. W zakresie zbierania materialu badawczego zastoso-
wano metodg¢ studiow literaturowych, studidéw zasobow sieci internetowej, dokumentacyjna
oraz analizy danych z wybranego przedsigbiorstwa.

Do badan, w sposob celowy, przyjeto firme Kuehne+Nagel — przedsiebiorstwo trans-
portowo-logistyczne, ktore dziata na calym Swiecie. Badania empiryczne przeprowadzono
w 2021 roku, a uzyskane informacje w przedsiebiorstwie objety lata 2012-2019 [Zarczuk
2021].

Negatywne aspekty transportu

Rola transportu w gospodarce oraz w spoleczenstwie jest bardzo istotna. Ma on bezpo-
sredni wptyw na rozwoj gospodarczy w skali mikroekonomicznej i globalnej, a takze na
przemiany w zyciu spolecznym. Pomimo wielu pozytywnych aspektow sektor ten rowniez
niekorzystnie oddziatuje na srodowisko, przyczyniajac si¢ m.in. do zmian klimatu, zanie-
czyszczenia powietrza oraz nadmiernego hatasu. Negatywne skutki dotycza takze spoteczen-
stwa i zdrowia ludnosci.

Sektor transportowy emituje znaczne ilosci gazow cieplarnianych (GHG). W 2018 roku
jego udziat w catkowitej emisji tych gazow w Europie wyniost 21% [European Commission
2021]. Jak podano w Krajowym raporcie inwentaryzacyjnym 2020, w tym roku w Polsce
odsetek ten wynosit 15,8%. Szacuje sie, ze przewazajaca cze$¢ (powyzej 70%) wszystkich
gazow cieplarnianych emitowanych przez sektor transportowy jest wytwarzana w transporcie
drogowym, gtownie przez samochody osobowe, ale takze dostawcze, cigzarowe, ciggniki
siodtowe i1 autobusy. Za pozostale emisje odpowiada transport kolejowy, morski i lotniczy.
Taki poziom i struktura emisji wynika z wykorzystywania do zasilania pojazdow energii po-
chodzacej z kopalin, a nie ze zrodet odnawialnych oraz ze struktury ustug przewozowych.

Problem zanieczyszczania powietrza przez transport w najwigkszym stopniu dotyczy
wielkich aglomeracji i innych jednostek miejskich. Funkcjonowanie sektora transportowego
powoduje, iz w powietrzu obecne sa m.in. takie zwiazki jak czastki state — pyt zawieszony,
dwutlenek azotu (NO.), czy wielopierscieniowe weglowodory aromatyczne (WWA), ktore
wchodzac w reakcje z innymi zwigzkami, przyczyniaja si¢ do powstania bardzo szkodliwego

! Szerzej problematyke t¢ zaprezentowano w dwoch monografiach: [Zych-Lewandowska 2020, Zych-Lewandow-
ska i in. 2020].
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smogu. Istnieje wiele badan, ktore potwierdzaja silne zwigzki migdzy obecnoscia w powie-
trzu substancji zanieczyszczajacych a wystepowaniem okre§lonych chordb czy zjawisk, ta-
kich jak skrocenie dtugo$ci zycia oraz wysoka umieralno$é. Polska w szczegdlno$ci powinna
zainteresowac si¢ tym problem, gdyz zajmuje wysokie miejsce w rankingu najbardziej za-
nieczyszczonych krajow UE [Jedrak i in. 2017].

W ostatnich latach zanieczyszczenie powietrza powodowane przez transport si¢ zmniej-
szyto. Jest to rezultat wykorzystania mniej emisyjnych technologii i wdrozenia odpowiednich
norm w zakresie jakosci paliw/emitowania spalin przez dane pojazdy. Jednak niepokojacy
jest fakt, iz normy dotyczace dozwolonych stezen zanieczyszczen zawartych w powietrzu
wcigz sg wysokie.

Kolejny problem w obrgbie sektora transportowego dotyczy generowania nadmiernego
hatasu. Najwiekszy udziat w jego wytwarzaniu przypisuje si¢ ruchowi drogowemu, a hieco
mnigjsze zrodia to ruch lotniczy i kolejowy oraz zrodta przemystowe. Europejska Agencja
Ochrony Srodowiska podaje, Ze ok. 82 miliondw ludzi zamieszkujacych obszary miejskie
jest dotknigtych problemem nadmiernego hatasu drogowego na poziomie min. 55 dB, przyj-
mujac pore dzienno-wieczorno-nocna. Z kolei w przypadku obszaréw poza miastowych ta-
kich os6b jest ok. 31 milionéw. Stad wynika, iz tacznie az ok. 113 milionéw mieszkancoéw
Europy w ciagu dnia i nocy jest narazonych na hatas o wysokim poziomie, ktéry pochodzi
z ruchu drogowego. Dla Polski oszacowano, ze okoto 11,6% wszystkich os6b zamieszkuja-
cych miasta oraz 5,7% mieszkancow obszaréw pozamiejskich do§wiadcza tego problemu.
Zanieczyszczenie hatasem jest szkodliwe zaréwno dla ludzi, jak i dla zwierzat dziko zyja-
cych. W tabeli 1 zostaty ukazane wybrane skutki zdrowotne dhugotrwatego narazenia na wy-
soki poziom hatasu wystepujace wsrod okreslonej liczby mieszkancoéw Europy w 2019 roku
[EEA 2019].

Tabela 1. Negatywne aspekty dtugotrwatej ekspozycji na wysoki poziom hatasu w 2019 roku
Table 1. Negative aspects of long-term exposure to high noise levels in 2019

Rodzaj oddzialywania Liczba osob [tysiac]
Przedwczesne zgony 12
Zaktocenia snu 8 000
Dokuczliwos¢ 22 000

Zrodto: opracowanie wiasne na podstawie [EEA 2019].

W kwestii zagrozen jakie stwarza sektor transportowy, wazne jest podejmowanie dzia-
tan, ktore zapobiegng ich wystgpieniu lub zminimalizujg skale/zasieg oddziatywan [Badyda
2010]. Warto takze pamigtac, iz z funkcjonowaniem transportu zwiazane sg koszty zewnetrze
— koszty negatywnych skutkow dziatania sektora transportowego, za ktore musi ,,ptaci¢” $ro-
dowisko i spoleczenstwo [Cieslakowski 2011]. Dlatego jego rozwoj powinien przebiegac
w sposob zrownowazony. Szczegdlng uwage nalezy zwrdcié na transport drogowy — naj-
mniej ekologiczng i w najwigkszym stopniu eksploatowang gataz transportu [Orczyk i To-
maszewski 2017]. Unia Europejska w swojej polityce przyjeta za istotny cel ograniczenie
niekorzystnych skutkéw funkcjonowania sektora transportowego [European Council 2021].
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Carbon footprint w poszczegdlnych gateziach transportu?

Jedna z podkategorii zrodet emisji GHG jest sektor transportowy, ktory jako jedyny
sektor gospodarki od 1990 roku odnotowal wzrost emisji GHG (Polska i Europa). Trend ten
wcigz si¢ na ogdt utrzymuje. Biorac pod uwage wielko$é emisji GHG w podziale na zrodta
pochodzenia, transport zajmuje drugie miejsce po energetyce [Szymalski 2017]. Szacuje sie,
ze transport w Polsce jest odpowiedzialny za okoto 16% catkowitej emisji GHG i 20%
w przypadku emisji CO, [KOBIZE 2020]. Zblizone wartosci wystepuja w skali europejskiej
i globalnej.

Emisje GHG w sektorze transportowym w UE od 1990 roku wykazuja tendencje wzro-
stowe. Cieszy fakt, ze od 2014 roku stopy wzrostu emisji s3 wolniejsze. W prognozie do
2035 roku przyjmuje si¢ dwa scenariusze — ,,z istniejacymi srodkami” oraz ,,z dodatkowymi
srodkami”. Pierwszy z nich stanowi odzwierciedlenie obecnej polityki i §rodkow, a drugi
dotyczy dalszych plandéw i dziatan panstw cztonkowskich w tym zakresie. Wedtug prognoz
emisje z sektora transportowego w badanym okresie zwigksza si¢ o okoto 32% (pierwszy
scenariusz) i 17% (drugi) w stosunku do stanu w 1990 roku. Z prognoz krajowych wynika,
ze do 2030 roku spadek emisji GHG begdzie niewielki i utrzyma si¢ na poziomie wyzszym
niz w 1990 roku [EEA 2020].

Od lat najwigkszy udziat w catkowitej emisji GHG w sektorze transportowym przypi-
suje si¢ transportowi drogowemu. W 2018 roku w UE wynidst on ponad 70%. Z kolei naj-
nizszy udzial miala zegluga krajowa oraz transport kolejowy (z wylaczeniem kolei zasila-
nych elektrycznie) — kolejno ponizej 2 i 1% [EEA, 2020]. Podobny rozktad wystepuje row-
niez w skali globalnej [Ritchie et al. 2020]. Wér6d gazow cieplarnianych szczegdlng role
odgrywa CO;, a dominujaca pozycje w rozktadzie jego emisji ma transport drogowy, gdyz
jest to najszybsza, najpopularniejsza i najbardziej niezawodna galaz transportu. Stale rosnie
liczba samochod6éw osobowych, ktore stanowig glowne zrodlo zanieczyszczen [Gis 2017].
W 2016 roku udziat samochodow osobowych w catkowitej emisji CO» w transporcie drogo-
wym w UE wynidst 60,7%. Kolejne byty samochody ci¢zarowe ciezkie i lekkie — odpowied-
nio 26,2% oraz 11,9%. Najmniejszy za$ udziat wykazaty motocykle — 1,2% [Parlament Eu-
ropejski 2019a].

Kazde przemieszczanie si¢ 0sob czy tadunkow wymaga zuzycia energii, a najbardziej
szkodliwa dla srodowiska jest taka, ktora powstaje na skutek spalania paliw kopalnych. Za-
tem nalezy wybiera¢ najmniej energochtonne sposoby podrozy, ktore pozwola zredukowac
emisje. Oznacza to, iz najkorzystniejsza jest podroz piesza, badz rowerowa, w dalszej kolej-
nosci komunikacja zbiorowa, a najbardziej szkodliwa — podréz indywidualnie samochodami
czy samolotami [Szymalski 2017].

Wybdr roweru pozwala zmniejszy¢ $lad weglowy, na skutek redukcji emisji COs,
0 36,7 g na przejechany kilometr, czyli ekwiwalent 0,6 drzewa, aktywnos$¢ rowerowa wy-
dtuza zycie o jedng minute i pozwala zaoszczedzi¢ 0,84 zt, w stosunku do wykorzystania
samochodu [Allegro All For Planet].

Najwyzsza jest emisja CO2 podczas przemieszczania tadunkéw transportem drogowym
(samochody ci¢zarowe), jest ona okoto trzy razy wieksza w porownaniu do zeglugi i dzie-
wig¢ razy w przypadku kolei. Warto tez wspomnie¢ o transporcie lotniczym, ktory ze

2 Szerzej problematyke pomiaru $ladu weglowego autorzy przedstawili w [Zarczuk i Klepacki 2021].
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wzgledu na najwyzsze emisje nie jest uzywany w transporcie masowym [Witaszek and Wi-
taszek 2015]. Dlatego zasadnym jest inwestowanie w infrastrukture kolejowsa oraz rozwoj tej
galezi transportu. W celu zachgcenia obywateli i przedsigbiorstwa, aby eksploatowac t¢ gataz
transportu, 2021 rok zostal ustanowiony jako ,,Europejski Rok Kolei” [Parlament Europejski
2021].

Szacuje si¢, ze w najblizszych 15 latach udziat transportu drogowego ulegnie zmniej-
szeniu. Najszybszy wzrost przewidywano w lotnictwie i transporcie morskim [Parlament Eu-
ropejski 2019b]. Mozna jednak oczekiwaé, ze wystepujaca od 2020 roku pandemia
COVID-19 i zwigzany z nig kryzys oczekiwania te moze zrewidowac.

Proekologiczne rozwigzania transportowe

Kwestie dotyczace emisji gazow cieplarnianych sg waznym elementem w funkcjono-
waniu tancuchéw dostaw, stad pojawita si¢ koncepcja ,,Zielonego tancucha dostaw”, ktorej
cechg jest niewiclka emisja zanieczyszczen oraz ochrona $rodowiska. Wsrod elementow
sktadowych pojawia si¢ ,,zielony transport”, w ramach ktorego preferowane sa $rodki trans-
portu emitujace niewielka ilo§¢ zanieczyszczen (CO2), korzystanie z intermodalnych rozwia-
zan czy optymalizacja wszelkich tras, na ktorych odbywa si¢ przewoz [Witkowski and Pisa-
rek 2017].

Nowoscia, ktora taczy ,,Zielony tancuch dostaw” z technologiami cyfrowymi jest ,,Zie-
lony tancuch dostaw 4.0”. Dzi¢ki technologicznemu wsparciu i sterowaniu takiego tancucha
informacjami, znaczniej tatwiej przebiega jednoczesne realizowanie celdéw ekonomicznych,
spotecznych i ekologicznych. Wdrozenie takiego rozwiazania jest spdjne z realizowaniem
r6znych rodzjow polityki klimatycznej.

Kolejnym dziataniem proekologicznym jest zastosowanie paliw alternatywnych, takich
jak: wodor, energia elektryczna, biopaliwa, czy paliwa syntetyczne/parafinowe [Goodlo-
ading, 2020]. Jest to szczegdlnie wazne, gdyz w transporcie drogowym okoto 94% wszyst-
kich pojazdow jest zasilana substancjami ropopochodnymi. Jeszcze wyzszy poziom tego
wskaznika (niemalze 100%) wystepuje w transporcie morskim oraz lotniczym [IEA 2018].

W Polsce Ministerstwo Klimatu podjeto dziatania nad opracowaniem strategii, aby
W przysztosci wodor byt wykorzystywany jako paliwo transportowe. Pierwiastek ten jest al-
ternatywa dla paliw kopalnych, a takze tworzy szanse dla Polski na zwigkszenie bezpieczen-
stwa energetycznego i wicksza niezalezno$¢®. Na $wiecie juz sg produkowane samochody
wodorowe, w skrocie FCV (Fuel Cell Vehicle), a naleza do nich Toyota Mirai czy Hundai
Nexo [Budzik bd].

Poza paliwami alternatywnymi, ograniczenie emisji jest mozliwe dzigki zmniejszeniu
liczby przewozoéw towarow transportem drogowym. W tym celu konieczne jest ich konsoli-
dowanie — wskazany transport multimodalny na dtugich trasach [Dyr 2011, Rokicki 2018].
Jednak wymaga to odpowiedniego planowania i optymalizacji tras, a pomocne w tym sg
systemy inteligentne, ktore utatwiajg zarzadzanie ruchem i efektywniejsze uzytkowanie in-
frastruktury.

Zmniejszenie wptywu transportu na srodowisko jest zalezne od opracowani i wdrozenia
wilasciwych proekologicznych regulacji transportowych przez wiadze. Mozna stymulowac

3 Otrzymywanie czystego wodoru jest jednak kosztowne i s3 ktopoty z bezpiecznym jego transportem.
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korzystanie z pojazdéw ekologicznych oraz komunikacji miejskiej, rowerowej czy pieszej,
zamiast indywidualnego uzytkowania pojazdow [Pyza 2017].

Interesujaca jest tez idea ,,Auto 2.0”, zamiennie okreslana jako ,,Pojazd CASE” (akro-
nim stéw: connected — sieciowy, autonomous — autonomiczny, shared — wspoétdzielony oraz
electric — elektryczny). Gtownym zatozeniem tej koncepcji jest zmiana funkcjonalno$ci aut
w takich jak obszarach: usieciowienie, autonomizacja, wspotdzielenie oraz elektryfikacja.

Najwigkszy potencjal w redukcji emisji maja pojazdy elektryczne, ktore umozliwiaja
obnizenie emisji dwutlenku wegla okoto 3-krotnie [Transport & Environment 2020]. Aby
wzrosto znaczenie pojazdoéw elektrycznych konieczne jest wprowadzenie systemu zachet do
ich zakupu®. W Polsce w tym celu zostata opracowana i przyjeta w 2017 roku polityka —
»~Energia do przysztoéci”, czyli Plan rozwoju elektromobilnosci [Jeszke 2019].

Poza ochrong srodowiska, korzysci ekonomiczne oraz skrocenie czasu jazdy i wigkszy
poziom bezpieczenstwa dostarcza tez tzw. ecodriving. Ten ptynny oraz przemyslany styl
jazdy staje coraz bardziej popularny w Polsce. Stosujac si¢ do zasad ecodrivingu, mozliwa
jest redukcja spalania paliwa od 8 do 25% [EFL 2020]. Warto takze poruszy¢ kwestie opa-
kowan w transporcie, gdyz posrednio one takze wplywaja na stan srodowiska. Czgstym pro-
blemem jest duza obecnos$¢ powietrza (az 25% zawartosci calosci) w przesytkach. W wyniku
transportu ,,zbednego” powietrza kazdego roku do atmosfery trafia okoto 122 miliony tCO;
[Kosiak 2020].

Program Net Zero Carbon firmy Kuehne+Nagel

Kuehne+Nagel International AG jest to globalny partner logistyczny, ktory oferuje wy-
soko wyspecjalizowane rozwigzania dopasowane do potrzeb okreslonych branz w skali $wia-
towej. Przedsiebiorstwo zatozyli Augusta Kiithne oraz Fredrich Nagel w Bremie w 1890 roku.
Gtoéwna siedziba znajduje si¢ w Szwajcarii — w Schindellegi. W Polsce rozpoczgcie dziatal-
nosci nastapito w Poznaniu z 19 kwietnia 1992 roku. Kuehne+Nagel to numer 1., jesli chodzi
o spedycje morska na $wiecie oraz nr 2. — w spedycji lotniczej i logistyce kontraktowej oraz
nr 5. — spedycji drogowej w Europie [O Kuehne+Nagel...].

W dziatalnosci Kuehne+Nagel dazy do zapewnienia jak najwyzszych standardow w za-
kresie QSHE, czyli jakosci (ang. qulity), bezpieczenstwa (ang. safety), zdrowia i ochrony
srodowiska (ang. health and environmental standards), co wynika z przyjetej koncepcji spo-
tecznej odpowiedzialnos$ci biznesu. W obliczu wyzwan klimatycznych i tego, iz okoto 7-8%
catkowitej emisji CO- na $wiecie jest powodowana przez branze logistyczng, Kuehne+Nagel
troszczy si¢ o srodowisko, koncentrujac si¢ w na redukowaniu CO; [Sustainability...].

W 2019 roku uruchomiono program §rodowiskowy Net Zero Carbon o globalnym za-
siegu, ktorego glownym zatozeniem jest redukowanie pozostawianego $ladu weglowego.
Dotyczy to wszystkich ustug §wiadczonych przez przedsigbiorstwo. Program ten to inte-
gralna czg$¢ zobowigzania przedsiebiorstwa, aby oferowaé zrownowazone i innowacyjne
rozwigzania fancuchéw dostaw. Jest to takze kontynuacja akcji minimalizowania negatyw-
nych oddzialywan na $rodowisko. Na gtéwny cel Net Zero Carbon sktadaja si¢ dwa cele
posrednie:

4 Przy zastosowaniu energii elektrycznej podkre$lane sg zwykle jej zalety. Warto jest jednak wskaza¢ na wady,
a mianowicie ,,brudne” ekologicznie jest zar6wno wytwarzanie akumulatoréw, jak i ich utylizacja.
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1) od 2020 roku pelna neutralno$¢ weglowa (petna kompensacja nieuniknionych emi-
sji) — strefa bezposredniego wptywu (Protok6t GHG — 1 i 2 zakres),

2) do 2030 roku neutralno$¢ weglowa — dostawcy i klienci (Protokot GHG — 3 zakres).

Kuehne+Nagel zaktada trzy gtéwne obszary dziatan: widoczno$é/przejrzystosé, reduk-
cja oraz kompensowanie [Net Zero...]. Kazdego roku publikowany jest Raport zrownowa-
zonego rozwoju, w ktorym zawiera si¢ przeglad wynikow, w tym przeglad emisji COo.
W 2010 roku Kuehne+Nagel ustanowito globalne cele, zaktadajac iz do 2020 roku nastgpi
redukcja emisji CO, w przeliczeniu na jeden etat oraz na 100 m? powierzchni obiektow
0 15%. Cele te na koniec 2019 roku zostaty osiagniete, redukcja wyniosta kolejno 27% oraz
21%. Cele srodowiskowe rowniez zostaly zrealizowane.

W tabeli 2 przedstawiono zbiorcze zestawienie emisji CO, za lata 2012—20109.

Tabela 2. Emisja dwutlenku wegla w Kuehne+Nagel w latach 2012-2019
Table 2. Carbon dioxide emissions at Kuehne+Nagel in 2012-2019

Emisja CO,
Lata
ogoélem [tysiac t] w przeliczeniu na osobe [t] w przeliczeniu na 100 m?[t]

2012 229 4287 2930
2013 215 3808 2652
2014 201 3584 2575
2015 204 3394 2327
2016 208 3134 2420
2017 202 2907 1971
2018 209 2813 2011
2019 201 2689 2323

Zrbdto: opracowanie wiasne na podstawie [Raport CSR...].

W 2019 roku firma Kuehne+Nagel zredukowata emisj¢ CO2 na osobg o okoto 4%
w poréwnaniu do roku poprzedniego. Z kolei emisja CO, przeliczona na 100 m? ulegta
zwigkszeniu o 16% 1/r, co wynikato otwarcia nowych obiektow. Skala zmian w poszczegol-
nych dziataniach nieco roznila si¢ (tabela 2).

W 2019 roku w stosunku do poprzedniego dla kazdego zakresu odnotowano ogdlny
spadek wielkosci emisji. W niektorych kategoriach, zaréwno dla Zakresu 1, 2 i 3 nastapit
wzrost emisji COg, jednak byt on niewielki lub utrzymano taki sam poziom.
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Tabela 3. Poréwnanie wielkosci emisji CO, w okresie 2018-2019 w zalezno$ci od zakresu emisji wedtug protokotu

GHG

Table 3. Comparison of CO, emissions in the period 2018-2019 depending on the Emission Scope according to the
GHG Protocol

Rodzaj dzialalnoSci

Poziom emisji w roku [milion t]

2018 2019
Zakres 1i2
Biura i magazyny 0,209 0,201
Logistyka drogowa (cigzarowki) 0,069 0,083
Samochody stuzbowe 0,036 0,027
Ogobtem 0,314 0,311
Zakres 3

Logistyka lotnicza 9,9 9,3
Logistyka drogowa 25 4,5
Logistyka morska 4.9 2,8
Podréze stuzbowe 1,1 1,2
Dojazdy pracownicze 0,3 0,3
Ogotem w grupie 18,7 18,1
Ogobtem 19,0 18,4

Zrodto: opracowanie wlasne na podstawie [Raport CSR...].
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WhniosKki

W Polsce i Europie sektor transportowy jako jedyny z sektorow gospodarki od 1990
roku wykazuje staly wzrost poziomu emisji gazéw cieplarnianych. Zgodnie z pro-
gnozami do 2035 ta tendencja bedzie si¢ utrzymywac. Przewazajaca cze$¢ wszyst-
kich emisji (ok. 70%) pochodzi z transportu drogowego, zwlaszcza z samochodow
osobowych. Wynika to z charakteru tej galezi transportu oraz liczby pojazdow,
ktore sg zasilane energig powstajgcg na skutek spalania paliw kopalnych.
Poszczegodlne rodzaje i $rodki transportu rozng si¢ wielkoscig generowanego $ladu
weglowego. Pod tym wzgledem najkorzystniejsza jest podroz piesza badz rowe-
rowa (zerowa emisja CO; w przeliczeniu na pasazerokilometr). W przewozie towa-
row najwigksze emisje powoduja samochody ciezarowe — kilkukrotnie wicksze
emisje w porownaniu do kolei i zeglugi. W pojedynczym rozrachunku (jednorazowe
emisje) najwickszym emitentem CO> ze wszystkich srodkéw transportu jest samo-
lot.

Wspblczesnie wiele przedsigbiorstw opracowuje strategie srodowiskowe, zmierza-
jace do osiagnigcia neutralno$ci weglowej. Przyktadem skutecznych dziatan w tym
wzgledzie jest program Net Zero Carbon firmy Kuehne+Nagel, ktora traktuje re-
dukcje emisji GHG w sposob priorytetowy, wyznacza ambitne cele i konsekwentnie
dazy do ich realizacji. Z powodzeniem realizuje inicjatywe srodowiskowa, ktora
zaklada catkowita weglowa neutralno$¢. Swiadczg o tym uzyskane wyniki, czyli
redukcja wielkos$ci emisji CO, w badanym okresie.
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Analiza ryzyka jako element zarzadzania bezpieczenstwem
w tancuchu dostaw

Risk analysis as an element of security management
in the supply chain

Synopsis. W trakcie badan dokonano identyfikacji zagrozen i analizy ryzyka w tancuchu dostaw pra-
cownika zatrudnionego w magazynie wysokiego sktadowania. W badaniach podjeto probe wartoscio-
wania ryzyka w celu okreslenia jego poziomu akceptowalnosci. Wyznaczono kategori¢ ryzyka z zasto-
sowaniem metody risc score. Okre$lono $rodki profilaktyczne obnizajace ryzyko zawodowe na stano-
wisku pracy magazyniera. Z przeprowadzonej oceny ryzyka wynika, ze wozek widtowego stanowi naj-
wigksze zrodlo zagrozenia w tancuchu dostaw surowcow, produktow, komponentéw stanowi ryzyko
nieakceptowalne na poziomie R = 540, co oznacza, ze bez zastosowania §rodkow profilaktycznych pra-
codawca nie moze w sposob bezpieczny dopusci¢ pracownikow do pracy. W ramach dziatan obnizaja-
cych kategorie ryzyka zastosowano nowoczesne metody dodatkowego wyposazenia wozkow widto-
wych m.in. w sygnalizacje $wietlng informujaca o nadjezdzajacym wozku za pomoca blue light oraz
oznaczenia czerwone;j strefy pracy wozka (red zone) jako niebezpiecznej. Z przeprowadzonych badan
wynika, ze po zastosowaniu srodkow profilaktycznych ryzyko dla stanowiska pracy magazyniera zo-
stato ocenione w przedziale 0< = R <70 na poziomie akceptowalnym.

Stowa kluczowe: metody oceny ryzyka, koszty, analiza, bezpieczenstwo

Abstract. During the research, hazard identification and risk analysis in the supply chain of an employee
employed in a high-bay warehouse were carried out. The study attempted to evaluate risk in order to
determine its level of acceptability. A risk category was determined using the Risc Score method. Pre-
ventive measures to reduce occupational risk at the warehouseman's workplace have been defined. The
risk assessment shows that the forklift truck is the largest source of threat in the supply chain of raw
materials, products, components and is an unacceptable risk at the level of R = 540, which means that
without the application of preventive measures, the employer cannot safely allow employees to work.
As part of the activities to reduce the risk category, modern methods of additional equipment of forklifts
were used, m.in with traffic lights informing about the oncoming truck using blue light and marking the
red zone of the truck as dangerous. The conducted research shows that the risk to the warehouseman's
workplace was assessed at an acceptable level in the range of 0< = R <70 after the application of pre-
ventive measures.
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A. Zielinska

Wprowadzenie

Lancuch dostaw to proces prowadzony od momentu zlozenia zamdéwienia przez klienta
do dostarczenia produktu lub ustugi i rozliczenia transakcji [Wicki 2020]. W zwigzku z tym
fancuch dostaw obejmuje planowanie, realizacje i kontrole wszystkich czynnos$ci zwigzanych
z przeptywem materiatow i informacji od zakupu surowcow przez wiele proceséw przetwor-
czych, po ostateczne dorgczenie produktu klientowi [Witkowski 2010]. Firmy tworzg wtasne
tafcuchy dostaw, aby moc wytwarzaé produkty i wprowadzac je na rynek [Skowron-Gra-
bowska 2011]. Dziatania tancucha dostaw przeksztatcajg zasoby naturalne, surowce i kom-
ponenty w gotowy produkt, ktory jest dostarczany do uzytkownika kofcowego [Szymonik
2011]. Bezpieczenstwa i higieny pracy w tancuchach dostaw wymaga potaczenia $rodkoéw
i inicjatyw wynikajacych z regulacji prawnych [Singh i in. 2021]. WdroZony system zarza-
dzania bezpieczenstwem pracy w badanym przedsigbiorstwie, wskazuje, ze podmiot wymaga
od swoich dostawcOw przestrzegania wysokich standardow BHP i zaangazowania na roz-
nych etapach procesu — od selekcji kontrahentéw przed podpisaniem umowy, przez nadzo-
rowanie wykonywanych prac, po audyty stosowanych praktyk BHP po zakoniczeniu wyko-
nania prac. Dokonana przez autora analiza jest przyktadem zapewnia ponad standardowych
rozwiagzan BHP w fancuchu dostaw.

Ocena ryzyka zawodowego stuzy szczegotowej analizie procesu pracy [Zielinska i Wy-
sokinski 20217, ktora ma na celu wykrycie zagrozen [Asfaw i in. 2013] ich analiz¢ oraz wpro-
wadzenie srodkow poprawiajgcych warunki pracy i ograniczajacych szkodliwy wplyw pro-
cesu pracy na pracownika, a tym samym poprawe warunkow pracy [Zielinska i Bajdur 2020].
Wszystko to prowadzi do zwigkszenia efektywnosci pracy i zmniejszenia jej kosztow [Dzie-
konski i Zielinska 2017]. Istnieje bowiem $cista zalezno$¢ pomiedzy whasciwymi warunkami
pracy a wydajnoscia pracy i koncowym wynikiem finansowym przedsiewzi¢cia [Zielinska
2018a]. Wtasciwe warunki pracy, przystosowanie stanowiska pracy do fizjologicznych po-
trzeb pracownika, ograniczenie wptywu na pracownika czynnikow szkodliwych i niebez-
piecznych podnosza wydajno$¢ pracy [Braunig i Kohstall 2012], ograniczajg liczb¢ dni nie-
zdolnosci do pracy spowodowanych ztymi warunkami pracy oraz wypadkiem przy pracy
[Zielinska 2019]. Wszystkie zmiany w zakresie poprawy warunkow pracy maja istotne zna-
czenie nie tylko dla samego przedsiebiorstwa, ale takze dla calego kraju [Bellamy 2015].
Dobre warunki pracy, niska wypadkowo$¢ oraz wysoka kultura techniczna zmniejszaja spo-
teczne koszty zwigzane z pracg [Zielifiska 2017a]. W interesie panstwa lezy ograniczenie
liczby choréb zawodowych, liczby 0s6b niezdolnych do pracy z powodu wypadkow oraz
ograniczenie liczby zwolnien lekarskich spowodowanych ztymi warunkami pracy [Zielinska
i Bajdur 2019]. Z tego powodu ustawodawca poprzez szczegotowe przepisy w zakresie oceny
ryzyka zawodowego chce zmusi¢ pracodawcow do podjecia wysitkow zmierzajacych do po-
prawy warunkéw pracy [Besnard i Hollnagel 2014]. Ponadto z przyczyn spotecznych nie-
zmiernie istotne jest dokumentowanie ryzyka zawodowego wystepujacego w poszczegol-
nych zaktadach, liczby wypadkow przy pracy i chorob zawodowych [Nuszkiewicz i Zielin-
ska 2017]. W tym celu natozono na kazdego pracodawce obowigzek $cistego dokumentowa-
nia wszystkich zagrozen, wypadkow i choréb zawodowych oraz prowadzenie w tym zakresie
odpowiedniej dokumentacji [Gyekye i Salminen 2010].

Kategorie ryzyka dla grup dziatalnosci w polskim prawie ustala si¢ na podstawie czast-
kowych kategorii ryzyka [Juszczyk i Zielinska 2012], w ktorych sktad wchodzi m.in. liczba
wypadkoéw przy pracy ze skutkami: $miertelnym, cigzkim uszczerbkiem na zdrowiu. Zgodnie
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z Rozporzadzeniem Ministra Pracy i Polityki Spotecznej z dnia 29 listopada 2002 roku
w sprawie roznicowania stopy procentowej sktadki na ubezpieczenie spoteczne z tytulu wy-
padkow przy pracy i chordéb zawodowych w zaleznosci od zagrozen zawodowych i ich skut-
kow [Rozporzadzenie... z dnia 29 listopada 2002 r.] dla grupy dziatalnosci ,,magazynowanie
i dziatalno$¢ ustugowa wspomagajaca transport” od dnia 1 kwietnia 2015 roku ustawodawca
ustalit piatg kategorie ryzyka i przypisal stope procentowa sktadki na ubezpieczenie wypad-
kowe w wysokosci 1,47. Pigta kategoria ryzyka obowiazywata te grupe dziatalnosci przez
sze$cioletni okres tj. do dnia 31 marca 2021 roku. Spadek m.in. liczby wypadkow przy pracy
0 27% w 2020 roku (5146) w stosunku do 2019 roku (7047) spowodowat obnizenie sktadki
na ubezpieczenie wypadkowe do 1,2. Z dniem 1 kwietnia 2021 roku obowigzuje nizsza tj.
czwarta kategoria ryzyka dla omawianej grupy dziatalno$ci gospodarczej. Wszelkie dziatania
podejmowane przez pracodawcow majace na celu poprawe warunkow pracy przyczyniaja
si¢ do poprawy bezpieczenstwa pracy i tym samym do obnizenia kosztow dziatalno$ci m.in.
poprzez nizsze sktadki na ubezpieczenie wypadkowe odprowadzane przez pracodawcoéw do
Zaktadu Ubezpieczen Spotecznych.

Celem pracy jest ustalenie kluczowych zagrozen wypadkowych wystepujacych w wy-
branym przedsiebiorstwie logistycznym.

W ramach realizacji celu gldéwnego przyjeto nastepujace cele szczegotowe:

1. Dokonanie podzialu zagrozen z uwzglednieniem czynnikéw niebezpiecznych oraz
szkodliwych i ucigzliwych.

2. Okreslenie $srodkow profilaktycznych obnizajacych kategori¢ ryzyka do poziomu ak-
ceptowalnego.

3. Dokonanie oceny ryzyko zawodowe dla stanowiska pracy magazyniera.

W toku badan podj¢to si¢ proby zweryfikowania nastgpujacej hipotezy badawczej —
wozek widlowy jest zagrozeniem powodujacym bardzo wysokie ryzyko wypadkowe w tan-
cuch dostaw surowcow i produktow.

Zgodnie z § 2 pkt. 7 Rozporzadzenia Ministra Pracy i Polityki Socjalnej z dnia 29 wrze-
$nia 2003 roku w sprawie ogdlnych przepisow bezpieczenstwa i higieny pracy przez ryzyko
zawodowe rozumie si¢ prawdopodobienstwo wystapienia niepozadanych zdarzen zwigza-
nych z wykonywang praca powodujacych straty w szczeg6lnosci wystgpienia u pracowni-
kéw niekorzystnych skutkéw zdrowotnych w wyniku zagrozen zawodowych wystepujacych
w $rodowisku pracy lub sposobu wykonywania pracy [Carrillo-Castrillo i in. 2016]. Celem
oceny ryzyka jest skuteczne zapobieganie skutkom zagrozen zawodowych [Bird i Germain
1996] lub inaczej wyeliminowanie ryzyka, kontrolowanie ryzyka resztkowego i przekazy-
wanie wiedzy o zagrozeniach i ryzyku pracownikom [Tyminski i Zielinska 2017]. W bada-
nym przedsigbiorstwie na podstawie zidentyfikowanych zagrozen oszacowano ryzyko na po-
ziomie akceptowalnym.

Materiaty i metody
Na podstawie opracowanej ankiety zostaly zebrane dane dotyczace zagrozen wystepu-

jacych w tancuchu dostaw w wybranym przedsiebiorstwie logistycznym. Materiaty pocho-
dza z badan pierwotnych, okresu czteroletniego obejmujacego lata 2017-2020. Ponadto wy-
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korzystano w pracy informacje uzyskane w wyniku bezposrednich wizyt w badanym przed-
siebiorstwie oraz obserwacji wtasnych. Przeprowadzone z kierownictwem przedsigbiorstwa
wywiady dotyczytly m.in.:
e zakladowego regulaminu pracy,
instrukcji zaktadowych, stanowiskowych, procesowych,
kart charakterystyk substancji niebezpiecznych,
rejestrow wypadkow przy pracy i chorob zawodowych,
kart pomiaréw srodowiska pracy w srodowisku pracy magazyniera.

Ponadto prowadzona byta dodatkowa weryfikacja zgromadzonych materialéw podczas
rozmow ze specjalistami z dziedziny BHP w badanym przedsigbiorstwie.

W badaniach zastosowano metode risk score, ktora zaliczana jest do metod wskazniko-
wych [Zielinska 2018]. Metody wskaznikowe sg metodami wieloparametrowymi i wielopo-
ziomowymi [Maciofek i Zielinska 2012]. Ocene ryzyka zawodowego ufatwiajg takie para-
metry jak: ekspozycja na zagrozenie, mozliwos¢ ochrony przed zagrozeniami, liczba 0séb
narazonych [Wysokinski i Zielinska 2016]. Warto$ciowanie ryzyka opiera si¢ na obliczeniu
warto$ci wskaznika, ktory jest iloczynem wag parametrow [Zielinska 2017]. Wprowadzenie
wielu poziomdéw zaréwno dla szacowanych parametréw, jak i wartosci ryzyka powoduje, ze
ocena jest oceng pelniejsza i bardziej precyzyjna, a w konsekwencji tatwiejsza w zastosowa-
niu.

W celu realizacji przyjetych celow oraz weryfikacji hipotezy badawczej zastosowano
metode oceny ryzyka zawodowego risk score. Do oszacowania Kategorii ryzyka zawodo-
wego zastosowano wzor:

R=SX EX P,

gdzie:

R — wskaznik poziomu ryzyka,

S — potencjalne skutki zagrozenia — straty,

E — ekspozycja na zagrozenie,

P — prawdopodobienstwo wystapienia zagrozenia.

Ocenge warto$ci skali S przedstawiono w tabeli 1, ktorej odpowiadaja rodzaje niepoza-
danych skutkéw zagrozenia oraz charakterystyki w postaci strat ludzkich i materialnych.
Skalom tym przypisane sa odpowiednio charakteryzujace skutki zagrozenia wielkosci wag
liczbowych lub stownych.

W tabeli 2 przedstawiono poziomy i wartosci ekspozycji. Zgodnie z PN-N-18004:2001
Systemy zarzadzania bezpieczenstwem i higieng pracy ocena ryzyka zawodowego — jest to
ekspozycja wystawienie pracownika w okre$lonym czasie na oddziatywanie czynnikow $ro-
dowiska pracy, w wyniku ktorego pracownik jest lub moze by¢ narazony na utrat¢ zdrowia.

Zagrozenie definiowane jest jako stan srodowiska pracy mogacy spowodowaé wypadek
lub chorobg. Po dokonaniu oceny potencjalnych skutkéw zagrozenia i ekspozycji na zagro-
zenie nalezy dokona¢ oceny prawdopodobienstwa wystgpienia zagrozenia na podstawie ta-
beli 3. Przy szacowaniu prawdopodobienstwa nalezy wziagé¢ pod uwage histori¢ wypadkow,
chorob zawodowych i wszystkie inne informacje o skutkach zdrowotnych w zaktadzie pracy.
Do oceny prawdopodobienstwa dane pochodzace z ankiety uwzgledniaja informacje m.in.
na temat: ekspozycji, liczby osob poszkodowanych, mozliwo$ci zastosowania $rodkow
ochrony, pomiary czynnikoéw szkodliwych i niebezpiecznych itp.
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Tabela 1. Ocena potencjalnych skutkow zagrozenia — S
Table 1. Assessment of the potential effects of the risk — S

Analiza ryzyka jako...

Charakterystyka strat
Wartos¢ S Rodzaj skutkow
ludzkich materialnych

100 powazna katastrofa wiele ofiar §miertelnych powyzej 25 milionéw PLN

40 katastrofa kilka ofiar $miertelnych od 5 do 25 milionow PLN

15 bardzo duze ofiara $miertelna od 500 tysiecy do 5 milionow PLN
7 duze cigzkie uszkodzenie ciata od 25 tysiecy do 500 tysiecy PLN
3 $rednie absencja w pracy od 5 do 25 tysiecy. PLN

1 male udzielenie pierwszej pomocy ponizej 5 tysigcy PLN

Zrodto: [Wysokinski i Zielifiska 2016].

Tabela 2. Ocena ekspozycji na zagrozenie — E
Table 2. Risk exposure assessment — E

Wartosé E

Poziom ekspozycji

10

N W o

stata
czesta (codzienna)
sporadyczna (raz w tygodniu)
okazjonalna (raz w miesigcu)

minimalna (kilka razy w roku)

Zrodto: [Wysokinski i Zielifiska 2016].

Tabela 3.0cena prawdopodobiefistwa wystapienia zagrozenia — P
Table 3. Hazard probability assessment — P

Wartosé¢ P

Opis

Szansa [%0]

10

1
0,5
0,2
01

bardzo prawdopodobne

catkiem prawdopodobne

mato prawdopodobne, ale mozliwe
tylko sporadycznie mozliwe
mozliwe do pomyslenia
praktycznie niemozliwe

tylko teoretycznie mozliwe

50 (1na 2)
10 (1 na 10)
1 (1 na 100)

0,1 (1 na 1000)
0,01 (1 na 10000)
0,001 (1 na 100000)
0,0001 (1 na 1000000)

Zrodto: [Zielinska 2016, s. 111-123].

Ryzyko okreslane jest jako funkcja niepozadanych skutkdéw zagrozenia z czestotliwo-
$cig ich wystgpienia oraz prawdopodobienstwa, z jakim skutki te mogg zaistnie¢. W tabeli 4
warto$ciom przyjetej Kategorii ryzyka odpowiadajg dziatanie profilaktyczne, jakie nalezy
podja¢ i dokona¢ oceny poziomu ryzyka. Wartosciom przyjetej skali ryzyka odpowiadaja
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skale niepozadanych skutkéw zagrozenia, czasu narazenia na zagrozenie i prawdopodobien-
stwem ich wystgpienia. Podsumowujac, warto$ciowanie ryzyka obejmuje formutowanie
sadu o ryzyku oraz okreslenie warto$ci ryzyka wedhlug przyjetych kryteriow.

Tabela 4. Ocena wartosci ryzyka — R
Table 4. Risk value assessment — R

Warto$¢ R Kategoria ryzyka Profilaktyka Ocena ryzyka

wskazana jest kontrola zagrozenia, aby ryzyko

R <20 pomijalne L akceptowalne
pozostato na tym samym poziomie

20<=R<70 mate potrzebna jest kontrola zagrozenia. akceptowalne

70<=R <200 $rednie potrzebna jest poprawa warunkow tolerowane

200< = R <400 duze potrzebna jest natychmiastowa poprawa nietolerowane

R> = 400 bardzo duze wskazane jest wstrzymanie prac, z ktorymi nietolerowane

wigze si¢ zagrozenie

Zrodto: [Zielinska 2017d]

Szacowanie ryzyka obejmuje nastepujace etapy [Zielinska 2017]:

nadanie materialnej cechy elementom ryzyka;

przyporzadkowanie wartosci elementom ryzyka:

ocenienie prawdopodobienstwa wystapienia zdarzenia niebezpiecznego;
okreslenie stopnia mozliwej straty (konsekwencji zwigzanych ze zdarzeniem).

Wyniki badan

Na podstawie przeprowadzonych badan i obserwacji wtasnych dokonano identyfikacji
czynnikdéw niebezpiecznych, ktore zaprezentowano w tabeli 5. Identyfikacja zagrozenia jest
to proces rozpoznawania, czy zagrozenie istnieje oraz definiowania jego charakterystyk;
stwierdzanie, ustalanie zagrozen wystepujacych w srodowisku pracy. Do grupy czynnikéw
niebezpiecznych zakwalifikowano 13 zagrozen, ktore moga doprowadzi¢ do urazow takich
jak: stluczenia, ztamania, zwichniecia i zmiazdzenia konczyn, urazy glowy, urazy krego-
shupa, urazy gltowy, a nawet $mier¢. Na podstawie zidentyfikowanych zagrozen w tabeli 5
okreslono potencjale zrodta skad te zagrozenia pochodza oraz przypisano potencjalne obra-
zenia jakich moze dozna¢ pracownik.

Czynnik szkodliwy to czynnik, ktorego oddziatywanie na pracujacego prowadzi lub
moze prowadzi¢ do schorzenia. Czynnik ucigzliwy to czynnik, ktérego oddziatywanie na
pracujacego moze spowodowac zte samopoczucie lub nadmierne zmeczenie niepowodujace
trwalego pogorszenia stanu zdrowia cztowieka [Zielinska 2018]. Identyfikacji tych czynni-
kow na stanowisku magazyniera dokonano na podstawie przeprowadzonych analiz i przed-
stawiono w tabeli 6. W tych grupach czynnikéw zidentyfikowano 10 zagrozen.
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Tabela 5. Identyfikacja czynnikéw niebezpiecznych na stanowisku magazyniera
Table 5. Identification of hazardous factors at the warehouseman’s station

Czynniki niebezpieczne

zagrozenie zrédlo zagrozenia potencjalne
skutki
Unadek na tvm przemieszczanie si¢ po mokrych, oblodzonych, nieréwnych po- stluczenia, ztama-
p ym. wierzchniach, bieganie, mozliwo$¢ nadepnigcia na odtamki uszko-  nie, zwichnigcia
samym poziomie . ,
dzonych palet, nieuwaga koficzyn
Upadek przed- niewlasciwe utozenie sktadowanych elementéw na regatach, stoso- St?uc.zenla, Z,mlaz—
S - , dzenia  konczyn,
miotow wanie uszkodzonych palet, uszkodzonych opakowan, upadek przed-
- S . urazy glowy,
z wysokos$ci miotow podczas zatadunkow Smieré

Urazy mecha-
niczne -transpor-
towany tadunek

niewlasciwe metody pracy, niesprawne $rodki transportu, niewta-
Sciwe utozenie na palecie lub widtach wozka, przewozenie masy po-
wyzej dopuszczalnej no$nosci, zty stan techniczny nawierzchni

stluczenia, ztama-
nia, zmiazdzenia,
urazy kregostupa,
urazy glowy

Obcigzenie
uktadu
migsniowo-
szkieletowego

transport r¢czny, podiaczanie baterii wozka do fadowania

urazy kregostupa

potracenie innego uczestnika ruchu zaktadowego, nieprawidtowa

stluczenia, urazy

Wozek widtowy, . . : . . konczyn, zmiaz-
X obstuga wozka przez pracownika, niezachowanie dostatecznej . .
wozek paletowy o dzenia konczyn,
0Stroznosci . e
ciala, Smier¢
potracenie pieszego uczestnika ruchu przez wozek widlowy, pale-  stluczenia, urazy
Potracenia ciak, niezachowanie dostatecznej ostroznosci, korzystanie konczyn, zmiaz-
pieszych z tabletow i r¢cznych skaneréw, poruszanie si¢ pieszych w korytarzu ~ dzenia  konczyn,

roboczym podczas pracy wozka widlowego

ciala, Smieré

Pojazdy w ruchu

potracenie przez samochdd odbierajacy odpady na zewnatrz za-
ktadu, niezachowanie ostroznosci podczas ustawiania si¢ auta na sta-
nowisku zatadunku, ruch innych pojazdéw wpuszczonych na teren
zaktadu

ztamania, zmiaz-
dzenia, urazy ca-
tego ciata, $mier¢

Wozek widtowy
jezdniowy, wozek
paletowy, wozek

utrata statecznosci, niedostosowanie predkosci poruszania sig¢ po za-

urazy ciala, ztama-

A X O nia, stluczenia,
reczny paletowy ktadzie, nieprzestrzeganie maksymalnych nosnosci Smieré
z koszem do wy-
miany baterii
. . kolizja z innym pojazdem, przewrdcenie si¢ wozka, niedostosowa-  stluczenia, urazy
Woézek widlowy, . i . . o X .
. nie predkosci, zty stan techniczny drog transportowych, mokra, §li-  konczyn, ciata,
wozek paletowy .
ska podloga $mier¢
poparzenia

Porazenie pradem

uszkodzona instalacja, niesprawne urzadzenia, przepinanie baterii

termiczne, Smieré

Pozar/wybuch

wycieki substancji tatwopalnych, gromadzenie si¢ oparow gazu
i alkoholu, nieprawidtowe sktadowanie substancji utleniajacych sig,
cieknace, uszkodzone, rozgzane puszki z FG

poparzenia  ter-
miczne, urazy
ciala, Smier¢

Transport beczek . L. Lo stluczenia,
S niewla$ciwe przestawianie beczek z palety na palete (tzw. przetacza- . .
z substancjami nie) zmiazdzenia
chemicznymi konczyn
pobicia,
Agresja oczekujacy kierowcy cigzardwek stluczenia, zlama-

nia

Zrodto: opracowanie wlasne.
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Tabela 6. Identyfikacja czynnikéw szkodliwych i uciazliwych na stanowisku magazyniera
Table 6. Identification of harmful and burdensome factors at the warehouseman’s position

Czynniki szkodliwe, uciazliwe

zagrozenie zrodlo zagrozenia potencjalne skutki
Halas pracg 1.1'1aszy.ny'i urzadzen, niewlasciwa konserwacja; zmeczenie, zh koncentracia
wyniki pomiarow: <85dB
Oéwictlenic ze_lbrudzqne lub us_zkodzon_e oprawy o$wietleniowe, pieczenie/%zawier_lie oczu,
niewlasciwe rozmieszczenie lamp szybsze zmeczenie
Obcigzenie uktadu

mig$niowo-szkiele-

towego

transport reczny, podtaczanie baterii wozka do tado-
wania,

urazy kregostupa

Promieniowanie la-

obstuga skanerow

pogorszenie widzenia

serowe

poparzenia chemiczne, uszko-
Substancje polanie elektrolitem z baterii akumulatorowych, dole-  dzenia skory i oczu, podraz-
chemiczne wanie wody do baterii (opary) nienia gornych drog oddecho-

wych

Substancje che-
miczne: szkodliwe,
draznigce, zrace,
utleniajgce

niewlasciwe magazynowanie substancji chemicz-
nych, nieprawidtowe sktadowanie substancji utlenia-
jacych brak oznakowan, niekontrolowany wyciek

zatrucia, omdlenia, podraz-
nienia, poparzenia chemiczne

Obcigzenie
psycho-nerwowe

praca w systemie zmianowym, niewlasciwa organiza-
Ccja pracy

zmegczenie, obnizenie
zdolnosci koncentracji

Mikroklimat

roztadunek samochodow dostawczych w dokach roz-

tadunkowych, réznica temperatur miedzy magazynem
a strefg na zewnatrz budynku.

zatadunek odpadow na zewnatrz zaktadu, praca

w deszczu; kobiety w cigzy narazone na zmienne wa-

runki atmosferyczne (zima, lato), réznice temperatury
pomiedzy magazynem a biurem magazynu

przezigbienia, zte samo-
poczucie

Mikroorganizmy
(owady i gryzonie)

nieprzestrzeganie zasad higieny

ukaszenia, wirusy
odzwierzgce

Praca z monitorem
ekranowym

nie przestrzeganie zasad ergonomii na stanowisku

urazy kregostupa, pogor-
szenie widzenia

Zrodto: opracowanie wlasne.

Ryzyko zawodowe rozumie si¢ jako prawdopodobienstwo wystgpienia niepozadanych
zdarzen zwigzanych z wykonywang pracg powodujacych straty w szczegdlnosci wystapienia
u pracownikoéw niekorzystnych skutkéw zdrowotnych w wyniku zagrozen zawodowych wy-
stepujacych w §rodowisku pracy lub sposobu wykonywania pracy. Warto$ciowania ryzyka
dla badanego stanowiska pracy dla czynnikéw niebezpiecznych przedstawiono w tabeli 7.
Z przeprowadzonych badan wynika, ze zagrozeniem z najwyzsza kategoria ryzyka jest wo-
zek widlowy na poziomie bardzo duzym tj. R = 540. Ryzyko na tym poziomie jest ryzykiem
nietolerowanym. Brak zastosowania odpowiednich srodkow profilaktycznych uniemozliwia
prowadzenie prac. Pracodawca poprzez zastosowanie odpowiednich $rodkow profilaktycz-
nych dla tego zagrozenia, takich jak np. przestrzeganie instrukcji i procedur, przestrzeganie
zasad zawartych w dokumencie ,,ztote zasady”, dostosowanie predkosci obowiazujacych
w transporcie wewnatrzzakladowym, korzystanie z luster w ciggach komunikacyjnych, sto-
sowanie si¢ do sygnalizacji dzwiekowe] oraz Swietlnej (system blue light, red zone), utrzy-
mywanie statego kontaktu wzrokowego ze zblizajacym si¢ pieszym obnizyl ryzyko wysta-
pienia tego zagrozenia do poziomu matego tj. akceptowalnego R = 45. Stosowane w nastep-
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stwie oceny ryzyka zawodowego $rodki profilaktyczne, metody oraz organizacja pracy za-
pewniaja zwickszenie poziomu bezpieczenstwa i ochrony zdrowia pracownikoéw badanego
przedsigbiorstwa.

Tabela 7. Wartosciowanie ryzyka z zastosowaniem $rodkoéw profilaktycznych ograniczajacych ryzyko metoda risc
score dla grupy czynnikéw niebezpiecznych

Table 7. Risk evaluation with the use of prophylactic measures to reduce the risk using the Risc Score method for
a group of dangerous factors

Kategoria ryzyka po

Zagrozenie S E Kategkor:_j Srodki profilaktyczne Sp Ep Pp  zastosowaniu §r. pro-
ryzyka filaktycznych Rp
utrzymywanie po-
wierzchni w stalej kon-
troli czystosci, zachowa-
nie ostroznosci, zakaz
Upadek na biegania, oznaczenie mo-
tym samym 3 6 3 54 mate krych powierzchni, za- 3 6 1 18 pomijalne
poziomie chowanie szczegodlnej

ostroznosci w okresie zi-
MOWym poruszajac si¢
po wyznaczonych szla-
kach komunikacyjnych
kontrola nad stanem tech-
nicznym regaléw maga-

Upadek
przed- ) ] zynowygh,. palet, _prze-
L 15 6 1 9 $rednie  strzeganie instrukcji, sto- 15 6 0,5 45 male
miotow . . ,
7 wysokodci sowanie ) srodk(_)w
ochrony indywidualnej -
helm
kontrola nad stanem tech-
Urazy me- nicznym nawierzchni, za-
chaniczne — chowanie czystosci, prze-
transporto- 7 6 3 126 $rednie  strzeganie instrukcji oraz 7 6 1 42 mate
wany tadu- dopuszczalnych nosnosci
nek $rodkow transportu i re-
galow
przestrzeganie norm
dzwigania: mgzczyzna
praca stata 30/ dorywcza
50kg, kobieta praca stata
12/ dorywcza 20 kg, ko-
bieta w cigzy reczne
przenoszenie pod gorg:
Obcigzenie a) przedmiotow przy
uktadu pracy stafej,
migéniowo - 3 6 3 54 mate b) przedmiotow o masie 3 6 1 18 pomijalne
szkiele- przekraczajacej 1 kg przy
towego pracy dorywczej,

¢) reczne podnoszenie i
przenoszenie przedmio-
tOw o masie przekracza-
jacej 3 kg;

uzywanie wozka recz-
nego przeznaczonego do
wymiany baterii
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cd. tabeli 7

Wozek

w1'd10wy, 15 6 6 540 baero
wozek pale- duza
towy

przestrzeganie instrukcji
i procedur, przestrzega-
nie zasad zawartych w
dokumencie ,,zlote za-
sady”, dostosowanie
predkosci, korzystanie z
luster w ciggach komuni-
kacyjnych, stosowanie
si¢ do sygnalizacji
$wietlnej w dziale pro-
dukcji, sygnalizacji
dzwigkowej oraz $wietl-
nej (system blue light,
red zone), utrzymywanie
stalego kontaktu wzroko-
wego ze zblizajacym si¢
pieszym

15

0,5

45

mate

Potracenia

pieszych 15 6 3 270 duza

przestrzeganie instrukcji i
procedur, dostosowanie
predkosci, korzystanie z
luster w ciggach komuni-
kacyjnych,  stosowanie
si¢ do sygnalizacji §wietl-
nej w dziale produkcji,
korzystanie z sygnalizacji
dzwigkowej oraz $wietl-
nej (system blue light, red
zone), flar ostrzegaw-
czych, utrzymywanie sta-
tego kontaktu wzroko-
wego ze zblizajacym sig¢
pieszym, wprowadzenie
zasady zakazu wchodze-
nia w korytarz roboczy
gdy jest w nim wozek,
uzywanie tabletow wy-
acznie przymocowanych
do wozka, paleciaka, sto-
sowanie flar ostrzegaw-
czych

15

0,5

45

male

Pojazdy w

15 6 1 90
ruchu

Srednie

stosowanie kamizelki od-
blaskowej, o$wietlenie
miejsca zatadunku, za-
chowanie ostroznosci

15

0,5

45

matle

Wozek wi-
dlowy jez-
dniowy, wo-
zek pale-
towy, wozek
reczny pale-
towy z ko-
szem do wy-
miany bate-
rii

15 6 1 90  $rednie

dostosowanie predkosci
poruszania si¢ po zakla-
dzie, zachowanie czysto-
§ci nawierzchni, prze-
strzeganie  maksymal-
nego udzwigu urzadzen

15

0,5

45

male

Woézek
widlowy,
wozek pale-
towy

15 6 1 90  $rednie

przestrzeganie instrukcji
i procedur, dostosowanie
predkosci, korzystanie z
luster w ciggach komuni-
kacyjnych, sygnalizacji
dzwigkowej oraz $wietl-
nej (system blue light),
utrzymywanie czystej
nawierzchni, zapinanie
pasow bezpieczenstwa

15

0,5

45

male
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cd. tabeli 7

kontrola nad stanem tech-

nicznym urzadzen, po-

miary ochrony przeciw-
Porazenie 15 6 1 90 érednic pf)raieniovyej, stosowa-
pradem nie rekawic, postgpowa-

nie zgodnie z instruk-

cjami i kartami charakte-

rystyk

kontrola instalacji, detek-

tory gazu, wentylacja,

stosowanie odziezy i obu-

wia antystatycznego,
Pozar/ wy- ) _ §k%adowa1}ie su_b_stancji
buch 40 6 05 120 s$rednie zracych i utlemaj_q_cych 40 6 0,2 48 mate

W Wyznaczonym miejscu,

uziemianie pojemnikoéw

z odpadem, monitorowa-

nie warunkow przecho-

wywania (temp.)

15 6 0,5 45 mate

Transport
beczek . . stosowanie si¢ do instruk- "
z_sub_stan- 3 6 6 108 srednie ji transportu beczek 1 6 0,5 3 pomijalne
cjami che-
micznymi

wiasciwa organizacja
Agresja 3 6 3 54  male pracy, zachowanie 3 6 1 18 pomijalne

ostroznosci

Zrodto: opracowanie whasne.

Wyniki przeprowadzonej oceny ryzyka zawodowego dla kazdego z czynnikéw szkodli-
wych i ucigzliwych oraz niezbedne $rodki profilaktyczne zmniejszajace ryzyko przedsta-
wiono w tabeli 8. W tej grupie czynnikdw zagrozeniem o najwyzszej kategorii ryzyka sa
substancje chemiczne: szkodliwe, drazniace, zrace, utleniajace. Zrodlem tego zagrozenie, jak
wynika z tabeli 6 moze by¢: niewlasciwe magazynowanie substancji chemicznych, niepra-
widtowe sktadowanie substancji utleniajacych, brak oznaczen — piktograméw, niekontrolo-
wany wyciek substancji. Dzi¢ki odpowiednim $rodkom profilaktycznym przedstawionym
w tabeli 8 (poz. Substancje chemiczne: szkodliwe, draznigce, zrace, utleniajace) takim jak:
stosowanie si¢ do instrukcji, stosowanie przyltbic, rekawic i fartucha kwaso i tugoodpornego,
zamontowanie wentylacji obnizono ryzyko do poziomu matego R = 45.

Tabela 8. Warto$ciowanie ryzyka z zastosowaniem $rodkow profilaktycznych ograniczajacych ryzyko metoda risc
score dla grupy czynnikéw szkodliwych i ucigzliwych

Table 8. Risk evaluation with the use of preventive measures to reduce the risk using the risc score method for
a group of harmful and burdensome factors

i Kategoria ryzyka po
Srodki profilaktyczne Sp Ep Pp  zastosowaniu $r. profi-

Kategoria ryzyka
R laktycznych Rp

Zagrozenie S E P

pomiary Srodowiska
Hatas 7 6 1 42 mate pracy, regularna konser- 7 6 0,2 8,4 pomijalne
wacja §rodkow transportu
pomiary o$wietlenia, we-
ryfikacja stanu o$wietle-
nia, uzupelianie wypa-
lonych lamp

Oswietlenie 3 6 6 108 $rednie 3 6 3 54 mate
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cd. tabeli 8
przestrzeganie norm
dzwigania: me¢zczyzna
praca stata 30/ dorywcza
50kg, kobieta praca stata
12/ dorywcza 20 kg, ko-
bieta w ciazy re¢czne
przenoszenie pod gore:
Obcigzenie a) przedmigtc’.w przy
uktadu pracy statej, i .
micsniowo- 3 6 3 54 mate D) przedmiotdw o masie 3 6 1 18 pomijalne
szKiele- przekraczajacej 1 kg_
towego przy pracy dorywcze_J, )
¢) rgczne podnoszenie i
przenoszenie przedmio-
tow o masie przekracza-
Jacej 3 kg;
uzywanie wozka recz-
nego przeznaczonego do
wymiany baterii
Promienio- stosowanie si¢ do in-
wanie la- 3 6 3 54 mate strukeji obstugi urzadze- 3 6 1 18 pomijalne
serowe nia
stosowanie si¢ do in-
strukcji, stosowanie
Substancje 7 6 3 126  érednie PrIboy,rekawicifar 6 1 &2 mate
chemiczne tucha kwaso i tugoodpor-
nych, zamontowanie
wentylacji
stosowanie si¢ do in-
strukcji, zapoznanie pra-
cownikow z kartg charak-
Substancje terystyki  stosowanych
chemiczne: substancji,  stosowanie
szkodliwe, , . $rodkoéw ochrony indywi-
drazniace, 7 6 3 126 Srednie dualnej zgodnie}z/ karfami 7 6 1 42 mate
zrace, utlenia- charakterystyk, sktado-
jace wanie substancji utlenia-
jacych i zracych w wy-
znaczonym miejscu na
magazynie.
przestrzeganie dobowego
Obcigzenie i tygodniowego odpo-
psycho - ner- 3 6 3 54 mate czynku, dostosowanie za- 3 6 1 18 pomijalne
wowe dan do mozliwosci i kom-
petencji pracownikow
wyposazenie ~pracowni-
Mikroklimat 3 6 6 108 Srednie  kow w ocieplang odziez 3 6 3 54 mate
robocza
;‘;gﬁ; - przestrzeganie zgsad hi- .
{owady 1 6 3 18 pomijalne gieny, stosowanie puta- 1 6 1 6 pomijalne
A . pek na gryzonie
i gryzonie)
przestrzeganie zasad er-
gonomii, stosowanie
Praca z moni- zmiennosci na stanowi-
torem ekran- 3 6 3 54 mate sI_(u pracy, przystosowa- 3 6 1 18 pomijalne
owym nie stanowiska pracy,

przerwa 5 minut po kaz-
dej godzinie pracy przy
komputerz

Zrodto: opracowanie wlasne

W przedstawionej analizie ryzyka wynika, ze pracownik narazony na ryzyko jest to
kazdy pracownik, ktory moze si¢ znalez¢ catkowicie lub cze¢Sciowo w strefie niebezpieczne;.
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Dzigki m.in. zastosowaniu urzadzeniach ochronnym oraz $rodkéw profilaktycznych zapo-
biegajacych dostepowi do stref niebezpiecznych, nie pozwalajacych na uaktywnienie si¢
czynnikdéw niebezpiecznych lub szkodliwych, 0szacowano ryzyko na poziomie akceptowal-
nym w przedziale 0< = R < 70.

Majac na uwadze wyniki badan i hipoteze gltoszaca, iz wozek widlowy jest zagrozeniem
powodujacym bardzo wysokie ryzyko wypadkowe w tancuch dostaw surowcow i produktow,
nalezy stwierdzi¢, ze hipoteza ta potwierdzila sig.

Podsumowanie i wnioski

W trakcie prowadzonych badan dokonano identyfikacji 23 zagrozen i analizy ryzyka
dla stanowiska magazyniera zatrudnionego w magazynie wysokiego sktadowania. W bada-
niach zastosowano do oceny ryzyka zawodowego metode risc score. Okreslono $rodki pro-
filaktyczne obnizajace ryzyko zawodowe na stanowisku pracy magazyniera. Z przeprowa-
dzonej oceny ryzyka wynika, ze niewlasciwa obstuga wozka widtowego w tancuchu dostaw
surowcow, produktow, komponentéw stanowi ryzyko nieakceptowalne na poziomie R = 540,
co oznacza, ze bez zastosowania srodkow profilaktycznych pracodawca nie moze w sposob
bezpieczny dopusci¢ pracownikéw do pracy. W ramach dziatan obnizajacych kategorie ry-
zyka zastosowano nowoczesne metody dodatkowego wyposazenia wozkow widtowych m.in.
w sygnalizacje §wietlng informujaca o nadjezdzajacym wozku za pomoca blue light oraz
oznaczenia czerwonej strefy pracy wozka (red zone) jako niebezpiecznej. Z przeprowadzo-
nych badan wynika, Ze ryzyko dla stanowiska pracy magazyniera zostato ocenione na pozio-
mie akceptowalnego w przedziale 0< = R <70 po zastosowaniu srodkow profilaktycznych.
Przeprowadzana analiza oceny ryzyka zawodowego wykazata, ze:

e na stanowisku pracy magazyniera wystepujg zagrozenia mogace powodowaé za-

réwno drobne urazy, jak i mogg doprowadzi¢ do $mierci pracownika;

o wskazanie pracownikom jak i organom nadzoru i kontroli, zrodet zagrozen i zasto-
sowanie wiasciwych $rodki ochronnych, moze uchroni¢ zycie i zdrowie pracowni-
kow;

e dokonanie odpowiedniego wyboru wyposazenia stanowiska pracy, materiatow oraz
organizacji pracy, obniza ryzyko zawodowe do poziomu akceptowalnego tzn. bez-
piecznego.

e ustalenie priorytetow w dziataniach zmierzajacych do eliminowania lub ogranicza-
nia ryzyka zawodowego jest istotnym elementem zarzadzania ryzykiem;

e  zapewnienie ciaglej poprawy bezpieczenstwa i higieny pracy przez kierownictwo
magazynu jest celem wpisanym w polityke bezpieczenstwa pracy badanego za-
ktadu.

Dla grupy dzialalnosci ,,magazynowanie i dzialalno$¢ ushugowa wspomagajaca trans-
port” od dnia 01 kwietnia 2015 roku ustawodawca ustalit pigta kategori¢ ryzyka i przypisat
stope procentowa sktadki na ubezpieczenie wypadkowe w wysokosci 1,47. Piagta kategoria
ryzyka obowigzywata t¢ grup¢ dziatalnosci przez szescioletni okres tj. do dnia 31 marca 2021
roku. Majac na uwadze m.in. spadek liczby wypadkow przy pracy w 2020 roku do 5146
z 7047 w 2019 roku [GUS 2021] z dniem 01 kwietnia 2021 roku zostata obnizona sktadka
na ubezpieczenie wypadkowe i obecnie stopa procentowa wynosi 1,2%. Tym samym zostata
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przypisana nizsza tj. czwarta kategoria ryzyka dla tej grupy dziatalnosci, ktora bedzie obo-
wigzywata do 31 marca 2024 roku. Poprzez poprawe warunkdéw pracy, przedsigbiorcy z tej
grupy dziatalno$ci moga obnizy¢ kategori¢ ryzyka do trzeciej, a tym samym obnizy¢ stopg
procentowa sktadki na ubezpieczenie wypadkowe od dnia 01 kwietnia 2024 roku do 0,93%.
Niemniej jednak wymaga to zastosowania wiasciwych srodkow profilaktycznych, ktore beda
mialy charakter wyprzedzajacy wzgledem wypadkow przy pracy. Obnizenie stopy procento-
wej sktadki na ubezpieczenie wypadkowe zwigzane jest z obnizeniem kosztéw przedsigbior-
stwa.
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Wplyw pandemii COVID-19 na funkcjonowanie transportu
drogowego, ze szczegélnym uwzglednieniem przewozéw
produktéw zbozowych

The impact of the COVID-19 pandemic on the functioning of
road transport, with particular emphasis on the transport of
cereal products

Synopsis. W opracowaniu przedstawiono role transportu dla gospodarki. Wraz z rozwojem go-
spodarczym oraz globalizacja wzrasta potrzeba transportowania produktow. Wykazano, jak wy-
buch pandemii COVID-19 zaburzyt globalng gospodarke, wywotlal przestoje w firmach produk-
cyjnych oraz zachwiat globalnymi tancuchami dostaw. Branza najbardziej odporna na kryzys wy-
wotany wirusem SARS-Cov-2 okazat si¢ sektor spozywczo-zbozowy. Zboze jest produktem
pierwszej potrzeby, stanowi podstawe zywienia zarowno dla ludzi, jak i zwierzat. Niestabilna sy-
tuacja na $wiecie powodowala zwigkszanie zapasow zywnosci przez kraje na catym $wiecie. Skut-
kowato to zwigkszonym popytem na polskie zboze. Wymiana handlowa wywotata koniecznos¢
przemieszczania tych produktéw, co doprowadzito do zwigkszenia zapotrzebowania na ustugi
transportowe. Na potrzeby pracy przeprowadzono ankiete wérdd 100 przedsiebiorcow specjalizu-
jacych si¢ w transporcie zboz. Dobér ankietowanych przedsigbiorstw zostat dokonany w sposob
celowy. Celem badan byta ocena, jak pandemia COVID-19 wptyngta na funkcjonowanie polskich
przedsigbiorstw transportowych zajmujacych si¢ przewozem zboz w okresie od marca 2020 do
listopada 2021. Stwierdzono, ze pandemia COVID-19 nie wywotala znacznych zaklocen
w transporcie drogowym zboza w Polsce.

Stowa kluczowe: transport, zboze, pandemia COVID-19, sektor spozywczy

Abstract. The study presents the role of transport for the economy. With economic development
and globalization, the need to transport products increases. It has been shown how the outbreak of
the COVID-19 pandemic disrupted the global economy, caused downtime in manufacturing com-
panies and shook global supply chains. The food and grain sector turned out to be the industry
most resistant to the crisis caused by the SARS-Cov-2 virus. Grain is a necessity product, it is the
basis of nutrition for both humans and animals. The unstable situation in the world caused the
increase of food stocks by countries all over the world. This resulted in an increased demand for
Polish grain. Trade has made it necessary to transport these products, which has led to an increased
demand for transport services. For the purposes of the study, a survey was carried out among 100
entrepreneurs specializing in the transport of cereals. The selection of the surveyed companies was
made deliberately. The aim of the research was to find out how the COVID-19 pandemic influ-
enced the functioning of Polish transport companies involved in the transport of cereals in the
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period from March 2020 to November 2021. It was found that the COVID-19 pandemic did not
cause significant disruptions to road transport of grain in Poland.

Key words: transport, grain transport, effects of the COVID-19 pandemic, food sector

JEL kody: R41, Q1, Q17

Wstep

Uprawa zb6z jest jedng z najstarszych dziatalnosci gospodarczych. Rozwijata si¢ ona juz
w starozytnym Rzymie [Chytta 2006]. W Polsce rozwdj rolnictwa rozpoczat si¢ wraz z osad-
niczym trybem zycia [ Antoniewicz 1967] i wtedy tez pojawito si¢ zapotrzebowanie na trans-
port produktow zbozowych. Przystapienie Polski do UE stworzyto warunki do rozwoju rol-
nictwa oraz gospodarki zywnosciowej [Poczta i Hardt 2005]. Ekonomisci wskazuja, ze nad-
wyzka eksportu nad importem jest miarg korzysci odnoszona z handlu oraz wyrazem potegi
gospodarczej kraju [Zagodra-Jonszta 2001]. Kraj powinien eksportowac towary, ktoérych wy-
twarzanie wymaga wickszego zastosowania relatywnie obfitych czynnikow produkcji [Bo-
zyk 2012].

Badania wykazuja, ze wraz ze zwickszong produkcjg, wzrastato zapotrzebowanie na trans-
port produktow zbozowych. Na transport ziarna wptywa wiele czynnikow ekonomicznych.
Transport jest zalezny od wzrostu gospodarczego, a takze od wzrostu wymiany handlowej
[Klepacki i Rokicki 2008]. Kazde panstwo musi zapewni¢ bezpieczenstwo zywnosciowe lud-
nosci, a wiec albo ja wyprodukowa¢ w kraju, albo sprowadzi¢ z zagranicy. Ewentualnie nad-
wyzki zywno$ciowe sg sprzedawane. To powoduje, ze wolumeny transportowanego zboza
sa bardzo duze. Na handel zbozem maja wptyw czynniki zewnetrzne, niekontrolowane o
charakterze przej$ciowym, np. klgska urodzaju [Szczepaniak i in. 2008].

W naukach ekonomicznych wystepujg zdarzenia typu ,,czarny tabedz”. Termin ten okresla
nieoczekiwane zdarzenie, ktorego nikt nie moze przewidzie¢. Taleb [2007] wskazuje na trzy
charakterystyczne cechy ,,czarnego tabedzia™:

* sg nieoczekiwane, nietypowe, nieprzewidywalne, bardzo mato prawdopodobne, ,,0d-
stajace”; sytuuja si¢ poza sferg regularnych oczekiwan. Dzieje si¢ tak dlatego, Ze nic
w przesztosci nie wskazywato na mozliwo$¢ wystapienia takich zdarzen;

+ kiedy juz nastapia, wywierajg olbrzymi wptyw na gospodarke i zycie spoleczne.

* po ich wystapieniu wiele osob twierdzi, ze jednak co$ takiego mozna byto przewi-
dzie¢. Najczesciej wskazywanym przyktadem jest uderzenie samolotu w wiezowiec
World Trade Center w Nowym Jorku 11 wrze$nia spowodowane umyslnie. Czyli wy-
buch pandemii rdwniez jest mozliwy do przewidzenia.

Takim wilasnie nicoczekiwanym wydarzeniem jest wybuch pandemii COVID-19. Jest to
ostra choroba zakazna uktadu oddechowego wywotana zakazeniem wirusem SARS-CoV-2.
Pierwszy raz rozpoznana oraz opisana zostala w listopadzie 2019 roku w $rodkowych Chi-
nach, w Wuhan, w prowincji Hubei. W kolejnych miesigcach wirus rozprzestrzeniat si¢ na
kolejne kontynenty. Pierwszy przypadek w Polsce odnotowano 4 marca 2020 roku. Wedtug
danych worldmeterss.info na dzien 21 grudnia 2021 roku Polska znajdowata si¢ na 15. miej-
scu na $wiecie pod wzgledem liczby zachorowan na COVID-19. Od poczatku pandemii
w Polsce zachorowato ponad 4 miliony osob.
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Globalny rozwoj Sars-CoV-2 wptynat destrukcyjnie na wiele galezi gospodarki, w tym
réwniez na transport. Pandemia COVID-19 uwazana jest za jedno z najwazniejszych i naj-
grozniejszych wydarzen gospodarczych i spotecznych od dziesi¢cioleci [Sumner i in. 2020].

W pracy przedstawiono rolg transportu w gospodarce, opisano, jak pandemia
COVID-19 zaburzyta globalne tancuchy dostaw. W dalszej czgsci zbadano wptyw epidemii
COVID-19 na transport zb6z w Polsce.

Materialy i metody

Celem pracy byto wskazanie wptywu pandemii COVID-19 na transport drogowy w Pol-
sce, ze szczegdlnym uwzglednieniem transportu produktéw zbozowych. W pierwszym eta-
pie pracy ukazano znaczenie transportu dla gospodarki. W drugim etapie pracy zbadano
wplyw pandemii COVID-19 na transport drogowy, ktadac szczegdlng uwage na transport
produktow zbozowych. Na potrzebe badan przeanalizowano dostepne publikacje naukowe.
Dokonano analizy danych GUS za 2019 i 2020 rok dotyczacych dynamiki produkeji wyro-
boéw przemystowych ze zboza. Przeprowadzono rowniez ankiete wsrod 100 przewoznikow
drogowych specjalizujacych si¢ w transporcie drogowym zboza. Przedsigbiorstwa wybrano
w sposob celowy, korzystajac z danych platformy Trans.EU. Ankiete przeprowadzono on-
line, zadajac 5 pytan jednokrotnego wyboru. W uwagach ankietowani mieli mozliwo$¢ zglo-
szenia swoich uwag oraz komentarzy. Badania dotyczyty okresu od marca 2020 do listopada
2021. Do przedstawienia wynikow badan zastosowano metode opisowa, tabelaryczna oraz
graficzna.

Wyniki badan i dyskusja

Rola transportu w gospodarce

Transport jest to technicznie, organizacyjnie i ekonomicznie wydzielone z innych czyn-
nosci, celowe przemieszczanie wszelkich fadunkéw 1 osob. Analizujac t¢ definicje, nalezy
wskaza¢ na komplementarno$¢ transportu dla pozostatych galezi i elementéw gospodarki
narodowej. Branzy transportowej nie mozna zastgpi¢ innymi dziataniami czy procesami, dla-
tego nalezy stwierdzi¢, ze dla transportu nie ma substytutu [Mindur 2005].

Znaczenie transportu dla gospodarki wynika z wielorakich powiazan migdzy wszelkimi
formami dziatalnosci gospodarczej, wytworczej, kulturalnej i osadniczej a transportem i jest
wynikiem zglaszania potrzeb, ktorych wykonawcg moze by¢ wiasnie transport [Matek 1997].
Swiatowy rozwoj ekonomiczno-spoteczny sprawia, ze coraz wiecej firm funkcjonuje w skali
globalnej — ogodlnoswiatowej. W wielu przypadkach w globalnych tancuchach dostaw, pro-
cesy transportowe stanowig nawet 70—-80% wszystkich procesow i czynnosci realizowanych
w jego ramach [Branch 2009, Chopra i Meindl 2010]. Wsrdd trendow wptywajacych na
transport nalezy wskaza¢ globalizacj¢. Na rozwdj mi¢dzynarodowej wymiany towarowej
znaczaco wptywa podziat pracy, wyposazenie poszczegdlnych krajow w bogactwa naturalne,
roéznice w zasobach kapitatu, postgp naukowo-techniczny, a takze czynniki o charakterze in-
stytucjonalnym [Oziewicz 2006].

Wybuch pandemii COVID-19 miat rewolucyjny wptyw na wszystkie sektory gospo-
darki,
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w tym takze na transport. Gwattowne ograniczenia dziatalnos$ci gospodarczej negatywnie
wptynely zarowno na stron¢ popytowa, jak i podazowa rynku [Baldwin i Tomiura 2020].
Wraz z rozpowszechnianiem si¢ pandemii COVID-19 zmniejszat si¢ popyt na ustugi trans-
portowe.

Zmiany popytu na transport wywotane pandemig COVID-19

Pandemia COVID-19 jest przetomowym momentem dla spoteczefistwa. Wywotata
wiele zaburzen, ktore trwale wplyngty na gospodarke globalng. Spowodowata powazne
straty ekonomiczne, zdrowotne oraz kulturalne [Klepacki 2021]. Ponadto pandemia znacze-
nie wptyneta na branze transportowsa oraz zachwiata jej funkcjonowaniem. Wraz z jej wybu-
chem doszto do zalamania popytu na ustugi transportowe w wielu obszarach gospodarki.
Pandemia COVID-19 byta przyczyng ostabienia elastycznosci transportu oraz czasu realiza-
cji zlecen.

Wraz z rozprzestrzenianiem si¢ wirusa od marca 2020 roku poszczegdlne kraje decydo-
waly si¢ na wprowadzanie restrykcji dotyczacych mobilnos$ci ludnos$ci. Na granicach przy-
wrocone zostaty dtugotrwate odprawy oraz kontrole sanitarne dla kierowcow. Jednocze$nie
w tym samym czasie w Europie pojawily si¢ problemy z dostawami towaréw z Chin, gdzie
pandemia rozpoczgta si¢ wezesniej. Chinskie wladze, aby ograniczy¢ rozwoj wirusa, Wpro-
wadzity wiele restrykcji spoteczno-gospodarczych. Poruszanie si¢ na terenie panstwa zostato
zminimalizowane, wysytano pracownikow na kwarantanny oraz zamykano fabryki. Czyn-
niki te spowodowaty gwattowne zaburzenia tancuchéw dostaw na poziomie globalnym. Pod-
czas wybuchu pandemii §wiatowy strumien podazy zalezny byt od niewielkiej liczby lokali-
zacji geograficznych. Jako przyktad mozna wskazac, ze ok. 40% dostaw branzy elektronicz-
nej pochodzi z Chin, a 80% branzy farmaceutycznej pochodzi z Chin i Indii [Marsewicz
2020].

Sytuacja pandemiczna wskazatla, jak bardzo globalne tancuchy dostaw sa nieodporne na
zaktocenia. Ze wzgledu na braki w zaopatrzeniu oraz wprowadzone ograniczenia administra-
cyjne czes$¢ producentdéw i organizacji handlowych w Europie zostata zmuszona do przerwa-
nia lub drastycznego ograniczenia produkcji oraz wymiany towarowej. Byly to przyczyny
poglebiajacego si¢ spadku popytu na ustugi transportowe.

Najbardziej dotknigta pandemig zostala branza motoryzacyjna, AGD, sektor IT, a takze
branza telekomunikacyjna, ktora w duzej mierze wykorzystywata podzespoty produkowane
w Azji. Sektory teopieraty sie na systemie produkcji just in time. W takiej organizacji dostaw
podzespoty niezbgdne do produkcji byly dostarczane bezposrednio na tasme¢ produkcyjna,
tym samym przedsigbiorstwa nie magazynowaly zapaséw. Brak dostaw komponentéw
z Chin zaburzyl produkcje i w wielu przypadkach zmusit firmy do przestojow, czego efektem
jest znaczne zmniejszenie produkcji [Strange 2020].

Sektorem gospodarki, najbardziej odpornym na rozwoj pandemii COVID-19, okazata
si¢ branza spozywcza. Producenci zywnosci zostali w mniejszym stopniu dotknigci skutkami
pandemii, gdyz wyroby wytwarzane w tym sektorze sa wyrobami pierwszej potrzeby, a wigc
cechuja si¢ nizsza elastycznosciag dochodowa popytu [Szczepaniak 2020]. Juz w pierwszych
tygodniach pandemii mozna bylo zaobserwowal gwaltowny wzrost zakupoéw towarow
o przedtuzonej waznosci [Drozdz i Mroczek 2020]. Zjawisko to spowodowane byto obawa
konsumentéw 0 mozliwo$¢ zatamania ciggtosci dostaw zywnosci. Najwcze$niej i najszybciej
wzrastalo zapotrzebowanie na takie wyroby jak: kasze, ryz, makarony, konserwy drobiowe
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i rybne, zywno$¢ mrozona i gotowa w stoikach czy maka. Produkcja zywnosci w Polsce ce-
chuje si¢ krotkimi tancuchami dostaw oraz ich poszczegdlne ogniwa zlokalizowane sa glow-
nie w kraju. To czyni je bardziej odpornymi na zaktdcenia dostaw [Espitia i in. 2020]. Wigk-
sze problemy wiazaty si¢ z transportem produktow spozywczych do europejskich odbiorcow.
Wigkszos$¢ dostaw jest realizowana transportem drogowym. Ponowne wprowadzanie kon-
troli sanitarnych na granicach, a takze obowiazek spelnienia norm bezpieczenstwa, mogto
odbija¢ si¢ negatywnie na terminowosci dostaw oraz generowa¢ dodatkowe koszty [Mali-
szewska i in. 2020].

Wplyw pandemii COVID-19 na transport produktéw zbozowych

Transport zboza jest bardzo nieregularny i mato systematyczny. Charakteryzuje si¢ on
znaczng sezonowoscig produkcji [Stanko 2007]. Najwickszy popyt na ustugi transportowe
trwa od lata do pdZnej jesieni podczas zniw, gdyz wtedy zbierane plony sg transportowane
bezposrednio do magazyndow lub przetworni [Ziotkowska i Rokicki 2020]. Zapotrzebowanie
na transport produktow sezonowych wynika z ,,niesezonowego” popytu na te dobra [Goreck
i Zych-Lewandowska 2016]. Postep techniczno-technologiczny zwigzany z magazynowa-
niem i przetwarzaniem produktéw zbozowych znacznie przyczynia si¢ do fagodzenia ekono-
miczno-spotecznych skutkow sezonowosci podazy [Kowalski 2007].

Produkcja zbdz jest jednym z gtéwnych kierunkéw produkcji rolniczej w Polsce. Jed-
noczesnie Polska jest waznym producentem zbdz na rynku europejskim oraz $wiatowym.
Powierzchnia uprawy zbdz plasuje Polske na drugim miejscu w UE (po Francji), a w zbiorach
zb6z — na trzecim (po Francji i Niemczech). Polska ma wyrazng specjalizacje w eksporcie
zb6z 1 produktéw zbozowych do panstw UE. Wysoki potencjat produkcyjny sprawia, ze im-
port zbdz stanowi jedynie uzupetnienie produkcji krajowej w latach nieurodzaju lub z uwagi
na ograniczenia klimatyczne.

Wybuch pandemii COVID-19 nieznacznie wptynat na produkcje zbdz w Polsce i na
$wiecie, gdyz gtdwnym czynnikiem oddziatywujacym na produkcje sa warunki pogodowe.
Wedtug danych Izby Zbozowo-Paszowej w pierwszych 11 miesigcach sezonu 2020/2021 (li-
piec—maj), eksport zb6z z kraju wynidst ponad 8543 tysigce t, wobec 6559 tysigey t wyeks-
portowanych w tym samym okresie sezonu poprzedniego.

Na rynek zb6z znaczaco wptywaja ich ceny na rynkach swiatowych. Mozna stwierdzic,
ze istotnym czynnikiem rzutujagcym na ceny ziarna sg jego zapasy. W wyniku pandemii
mozna byto zaobserwowaé wzmozony popyt zagraniczny na polskie zboza. Kraje Afryki
Poétnocnej czy Potwyspu Arabskiego zwigkszyly zakupy w trosce o bezpieczenstwo zywno-
sciowe [Szajner 2020].

Wraz z rozwojem pandemii COVID-19 gwaltownie wzrosto zapotrzebowanie na pro-
dukty zbozowe. Zywnos¢ produkowang ze zboza nalezy zaklasyfikowaé jako produkty zy-
wieniowe pierwszej potrzeby czlowieka. Szok wywotany wprowadzaniem lockdownu, wy-
wotal w spoteczenstwie potrzebe gromadzenia zapasow. Chcac sprosta¢ potrzebom konsu-
mentoéw, producenci zmuszeni byli do zwigkszenia produkcji. Z danych Glownego Urzgdu
Statystycznego (tabela 1) wynika, iz w 2020 roku produkcja zwigzana z uzyciem produktow
zbozowych osiagneta wysokie tempo rozwoju. Jak wynika z danych przedstawionych w ta-
beli 1, wysoki wzrost nastapit w pierwszym kwartale. Jest to efekt zwigkszenia produkcji na
gwaltownie rosnagcy popyt, jednak byt to popyt ,.krétkotrwaty”. W nastepnych miesigcach
produkcja wracata do poziomu z poprzednich miesigcy.
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Wraz ze wzmozonymi zakupami polskiego ziarna wynikata potrzeba przemieszczania
go. W Polsce w transporcie produktow sypkich dominuje transport drogowy ze wzgledu na
swoja elastyczno$¢, przestrzenne rozmieszenie drog, budowanie magazynow, hal produkcyj-
nych itp. w poblizu sieci drég, dynamiczny czas dostaw, mozliwosci transportu od zatadowcy
do odbiorcy bez przetadunkéw [Rokicki 2014]. Nalezy zaznaczy¢, ze transport drogowy jest
niezastgpiony w tancuchu dostaw zbdz. Ze wzgledow technicznych nie ma mozliwosci od-
bioru towaru innym S$rodkiem transportu od zaladowcy. Wigksze partie produktow przezna-
czone na eksport sg dostarczane do portdéw morskich, gdzie sa przetadowywane na statki lub
do terminali przetadunkowych i trafiajg do transportu kolejowego. Do transportu zboza nie
wykorzystuje sie transportu lotniczego.

Lancuchy dostaw w sektorze zbozowym sg dos¢ krotkie w porownaniu do innych dzia-
low przetworstwa przemystowego. Branze spozywcze wykorzystujace zboza do produkeji
posiadajg tancuchy dostaw na terenie kraju, zatem zachodzi znacznie mniejsze ryzyko ich
zerwania. Transport drogowy na terenie kraju podczas wybuchu pandemii byt relatywnie od-
porny na zakldécenia zwigzane z wprowadzonymi restrykcjami i obostrzeniami.

Tabela 1. Dynamika produkcji wazniejszych wyrobow przemystowych [%]
Table 1. The dynamics of production of the most important industrial products [%]

Zmiany w produkeji w miesiacach

Wyszczegélnienie 1-111 2020 V1112020 1-VI11 2020
1-1112019 = 100 V1112019 = 100 1-VI11 2019 = 100
Maka pszenna 108,3 98,7 104,1
Maka zytnia 100,7 81,5 94,51
Kasze i maczki z pszenicy 118,8 76,2 1231
Kasze i maczki z jeczmienia 136,7 84,4 116,6
Kasze i maczki gryczane 139,4 50,3 130,9
Pieczywo swieze 97,8 79,8 88,5
Makaron 123,0 99,3 112,6
Pasze dla zwierzat gospodarskich 103,4 99,2 103,4
Karma dla zwierzat domowych 130,8 127,3 135,5

Zrodto: opracowanie wiasne na podstawie danych [GUS 2019, 2020].

Na potrzeby pracy przeprowadzono badania ankietowe wsréd 100 przedsigbiorstw
transportu drogowego specjalizujgcych sie w transporcie zboza. W ankiecie badano, czy pan-
demia
COVID-19 wptyneta na funkcjonowanie tych przedsigbiorstw. Pytania i odpowiedzi zapre-
zentowano na rysunkach 1-5.
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Rysunek 1. Wplyw pandemii na przestoje w przedsigbiorstwach
Figure 1. Impact of the pandemic on downtime in enterprises
7rodho: wyniki badan whasnych.

Az 79% ankietowanych wskazalo, ze w wyniku pandemii COVID-19 w ich przedsie-
biorstwach nie pojawity sie przestoje. Z kolei 15% respondentow stwierdzito, ze pandemia
COVID-19 wywotata czeSciowe przestoje w ich przedsiebiorstwach, a 6% wskazuje na prze-
stoje w firmach wywotane przez pandemie COVID-19.
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Rysunek 2. Wptyw pandemii na popyt na transport w przedsigbiorstwach
Figure 2. The impact of the pandemic on the demand for transport in enterprises

Zrédto: wyniki badan whasnych.

Wigkszos¢ respondentow az 87% wskazuje, ze pandemia COVID-19 nie wywotata pro-
blemoéw z brakiem zlecen transportowych. Jedynie 8% respondentoéw stwierdzito, iz pande-
mia spowodowata znaczne problemy z barkiem zlecen transportowych, a 5% wskazuje na
niewielkie problemy z brakiem zlecen transportowych.
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BETYLKO W WYNIKU
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Rysunek 3. Wplyw pandemii na brak kierowcow
Figure 3. Impact of the pandemic on the lack of drivers

7rodto: wyniki badan whasnych.

Pandemia COVID-19 wywotata problemy kadrowe. Az 29% ankietowanych wskazuje,
ze w przedsigbiorstwach zauwazalny byt problem z niedoborem kierowcow, 44% respon-
dentow twierdzi natomiast, ze problem ten pojawiat si¢ podczas naktadania kwarantanny na
pracownikow. Z kolei 27% respondentdéw nie zauwazylto probleméw z nieobecnoscig kie-
rowcoOw. Warto zwroci¢ uwage, iz zawod kierowcy zawodowego jest zawodem deficyto-
wym. Braki tych pracownikéw odczuwalne sg w catej Europie. W przypadku natozenia kwa-
rantanny na takiego pracownika, ci¢zko bylo znalez¢ zastgpstwo.
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Rysunek 4. Wptyw pandemii na wolumeny transportowanych zb6z
Figure 4. The impact of the pandemic on the volumes of transported cereals

Zrédto: wyniki badan whasnych.
Z uzyskanych odpowiedzi wynika, ze 58% respondentoéw nie zauwazylo zmiany w ilo-

$ci transportowanych zboz. Az 39% wskazato na wzrost transportowanych wolumenow. Za-
ledwie 3% ankietowanych odnotowato spadek.
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Rysunek 5. Wptyw pandemii na zmiany w stawkach frachtowych
Figure 5. The impact of a pandemic on changes in freight rates

7rédto: wyniki badan whasnych.

Z odpowiedzi uzyskanych od ankietowanych wynika, ze pandemia COVID-19 dopro-
wadzita do wahan w stawkach frachtowych. Az 36% respondentow wskazato na zmiany w
stawkach, rowniez 36% podkreslito okresowe wzrosty stawek. Z kolei 17% respondentéw
wskazalo na okresowe spadki cen frachtowych. Jedynie 11% poinformowato, iz w wyniku
pandemii COVID-19 nie odnotowano zmiany w stawkach frachtowych.

W uwagach poproszono o wskazanie, co zmienito si¢ w funkcjonowaniu ich przedsig-
biorstw transportowych podczas pandemii. Przedsigbiorcy wskazywali na nastepujace
aspekty:

*  obawy przed natozeniem kwarantanny na przedsiebiorstwo — czego skutkiem mo-
glo by¢ niedotrzymanie terminéw dostaw, co dalej mogto skutkowac zerwaniem
relacji handlowych oraz natozeniem kar na przedsigbiorstwo;

* wraz z wprowadzeniem rezimu sanitarnego wydtuzyt si¢ czas zatadunkow i rozta-

dunkow oraz obieg dokumentow transportowych zajmowat wiecej czasu;

* problemy z organizacjg pracy wynikajace z nieobecnosci pracownikow na skutek

zachorowania lub natozenia kwarantanny.

Z odpowiedzi udzielonych przez przewoznikow wynika:

* pandemia COVID-19 w duzej mierze nie wywotata zaktocen w transporcie zboz;

*  Wwraz z ,,nOw3g rzeczywistoscia” przewoznicy byli zmuszeni do przystosowania si¢

do stawianych im wymagan;

*  79% ankietowanych wskazalo, ze w przedsigbiorstwach nie pojawialy si¢ przestoje;

*  87% stwierdzito, ze podczas pandemii nie pojawiaty si¢ problemy zwigzane z bra-

kiem zlecen transportowych;

e w firmach brakowato kierowcoéw, w duzej mierze w wyniku naktadania kwaran-

tanny. Jednak w Polsce od kilku lat odczuwalny jest brak kierowcéw zawodowych;

e 58% ankietowanych nie zauwazylo zmiany w wolumenach transportowanych zb6z;

e w czasie pandemii przewoznicy zaobserwowali wzrost stawek frachtowych.

Mozna stwierdzié, iz pandemia COVID-19 byta ,taskawa” dla przewoznikow wyspe-
cjalizowanych w transporcie zboza. Prognozy produkcyjne dla rynku zbozowego na kolejne
lata sa do$¢ optymistyczne, w wyniku czego popyt na transport bedzie stabilny.
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Podsumowanie i wnioski

Wybuch pandemii COVID-19 byt zjawiskiem nieoczekiwanym, ktory wywotal do-
strzegalne i daleko idace skutki ekonomiczne, zdrowotne oraz spoteczne. Przeprowadzone
badania pozwolity na wyciagnigcie kilku wnioskow:

* w wyniku pandemii wszystkie sektory gospodarki globalnej doswiadczyty zakto-
cen, doszto do niedoboru towardw, a sektor transportu znacznie odczut spadek za-
potrzebowania na §wiadczone ustugi;

* wraz z rozwojem globalizacji rozwijaly si¢ globalne fancuchy dostaw, a sytuacja
pandemiczna wskazala, jak bardzo nieodporne sg na zaktocenia,

* jedynie branza rolno-spozywcza w okresie pandemii relatywnie dobrze radzita so-
bie z ograniczeniami. Polska jest jednym z gtéwnych producentow zboza w Euro-
pie. W wyniku wybuchu pandemii i zachwiania tancuchéw dostaw kraje zwiek-
szyly zakupy zboza, w celu zapewnienia bezpieczenstwa zywnosciowego;

*  konieczno$¢ przemieszczania zboza wplynela na popyt na ustugi transportowe.
Przewoznicy drogowi specjalizujacy si¢ w transporcie zboza nie odczuli znacznie
efektow pandemii, tak jak inne gatgzie transportu;

»  transport towarow do Europy wigzat si¢ z koniecznoscig przejs$cia kontroli sanitar-
nych, ktore wywotywatly duze kolejki na granicach;

* w czasie pandemii transport drogowy na terenie kraju byt relatywnie odporny na
zakltocenia zwigzane z wprowadzonymi restrykcjami i obostrzeniami. Na zboze
jako dobro pierwszej potrzeby wystepowal popyt nawet w czasie kryzysu gospo-
darczego, dzigki temu stabilna byla sytuacja firm transportowych odpowiedzial-
nych za przew6z tych towarow.
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