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Abstract - As the world economy is growing and globalisation is on the rise, climate change and its effects on the planet Earth
are also increasing. But climate changes do not disturb only nature; they also affect businesses and their supply chains. Many
companies have recently recognised the positive impacts of green and circular supply chain management practices. Supply chains
that deliver products from around the world are increasingly exposed to the impacts of a changing climate and scarce resources.
In this research, it was determined how climate change impacts supply chains in the food, automobile, and energy industry sectors.
Furthermore, we wanted to find out if and how the management of supply chains is altered to adapt to the business environment
which is more and more affected by environmental changes.
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I. INTRODUCTION

As world economy is growing and globalisation is on the rise, climate change and its effects on the planet
Earth are also increasing. But climate changes do not disturb only the nature; they also affect businesses and
their supply chains (SC), spread all over the world. In 2012 emissions grew for 2.5% and in 2013
concentrations of carbon dioxide (CO;) had already reached values high above “safe limit”, also The
Intergovernmental Panel on Climate Change (IPCC) had recently reported on rising of the estimated
anthropogenic global waring for approximately 1.0°C (+0.2°C) since the pre-industrial levels. They are also
predicting even bigger warming rate which is supposed to reach 1.5°C between 2030 and 2052 (Wijesiri, Liu
& Goonetilleke, 2020). Schor (2014) said some moderate emission reductions have been made but were too
minor to balance out enormous increases in other countries, such as India or China. Many companies has
recently recognize the positive impacts of green supply chain management, yet relatively little research has
been conducted in the field of linkages between climate changes and changes in supply chain circularity
(Chiou, Chan, Lettice & Chung, 2011). However, Lim-Camacho et al. (2017) proved, that supply chains that
deliver products from around the world are increasingly exposed to the impacts of a changing climate.
According to authors Lim-Camacho et al. (2017), risk management should be implemented into the context
of supply chain adaptation to climate change. They also claim in their study that climate change presents risk
as well as opportunities for circular use of resources through rising of the reconfiguration of global SC design.

In this research, we wanted to find out how climate change and supply chains interact iwth one another in
different economy sectors. Focus was on food, automobile, and energetics industries. Furthermore, we
wanted to discover how management of SC is altered in order to adapt to business environment which is
more and more affected by environmental changes while we were also curious how activities throughout SC
affect environmental changes.

. METHODS

Due to the nature of our study, our work was more theoretically focused. We wanted to include three as
diverse areas as possible into our study, but still staying within the lines of everyday lives of people. To
identify the topics to be addressed, we executed a short brainstorming session, during which we tried to list
as many different areas as possible to choose from for our research. After the reflection was completed, we
selected three sectors to suit our wishes and requirements, while being broad enough to enable us finding
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studies that have already been carried out in that field. The final selection thus consisted of the food,
automotive and energy sectors.

As mentioned before, we got acquainted with the topic of climate change and supply chain management
before we began, by looking for appropriate literature and studies that were more general and focused
mainly on the relationship between climate change and adjustments in supply chain management (SCM). We
used two online databases for this — Scopus and Science Direct.

A general overview of the researched field was followed by a more detailed browsing through databases
and finding suitable articles. At this stage of our work, we focused on finding studies surveying the impact of
climate change on the SCM in the food, automotive and energy sector. We entered keywords in the search
engine of the online databases, which provided us with a selection of articles that researched the mentioned
topic in any aspect. We executed our search by adding more and more keywords to our search terms, which
enabled us to narrow our search area. We ended the search after we had a handful of potentially interesting
articles. The search for useful content was followed by a review of the texts found to ensure that the topics
of the articles were relevant and that studies contained information that was relevant to us. After careful
review and elimination of inappropriate articles, we were left documents that we have read and worked
with. The main findings of the authors were noted promptly, and any similarities, differences, or other
information that we considered relevant was logged. In Table 1, there are used key words presented for each
studied sector. The number of potentially engaging articles and the actual number of altered articles for our
research is also presented in this table.

Table 1: Key words and number of articles used in the process of creating a review

Keywords used for searching the Number of potentially Number of articles

Sector type . . . .
P literature interesting articles actually used

climate change, food supply chain, food

Food sector . 18 6
sector, green food production
Automotive climate change, supply chain, 25 1
sector automotive sector, car industry
climate change, supply chain,
Energy sector | management, impact, energy, energy 32 20

sector

Ill. RESULTS

In the following subchapters, an effect of climate change on each sector (food, automotive and energetics)
will be described and a short literature review will be written.

A. Food sector

Supply chains in food sector are complex networks. They include lots of different activities, which are
related to transferring the food from farms to the plate of customers. One part of these activities includes
food production, food processing, distribution of food and sales. If at least one of these activities is affected,
then all of them will be, because of the nature and vulnerability of the food supply chain (FSC) through which
perishable goods are transit. Other part of activities determines where and when food reaches the
customers, also consumption and finally food disposal are included in FSC. (Gomes, Pinto-Varela & Barbosa-
Povoa, 2016)

Climate change has enormous impact on the food supply chain, but it is important to emphasize that

environment is also affected by it. In other words, food sector further contributes to overall climate change.
(Paeajuli, Thoma & Matlock, 2019)



Logistics, Supply Chain, Sustainability and Global Challenges
doi: 10.2478/]Ist-2023-0007

FSCis fighting numerous climate changes which cause several responses of the environment. One of them
are global warming and temperature rising which can cause not only forest and field fires, heat stress,
massive rainfalls or sudden leap from drought to flood (Paeajuli et al., 2019), but can also affect growth rate
of animals and plants, the quality of produced food and the density of deaths or illnesses outbreak.
(Liverpool-Tasie, Pummel, Tambo, Schmitt Olabisi & Osuntade, 2020)

Animal and plant waterborne illnesses are second response of environment on climate change that mark
FSC. A major influence on the development of these diseases have high rainfalls, floods, temperature rising,
humidity and wind carrying the droplets. (Jacxsens, Luning, van der Vorst, Devlieghere, Leemans &
Uyttendaele, 2010)

Next environmental response is caused by using chemical pesticides and inorganic fertilizers in phase of
food production. It has negative impact on ambiance in general by affecting global warming and also human
health. (Sazvar, Rahmani & Govindan, 2018)

Furthermore, the FSC contributes to greenhouse gasses (GHG) emissions. One of the major reasons for
GHG formation in FSC are livestock production, industrialization, manure handling, use of fertilizers, food
processing, biomass burning and transportation of food. (Liverpool-Tasie et al., 2020)

Liverpool-Tasie et al. (2020) also discovered that economic activity of FSC can add negative impact on
climate change. There are many direct and indirect activities affecting climate change because of encouraging
economic growth in food sector. One of them is increased food production and/or transportation which
cause emissions of GHG and air pollution.

Climate change has enormous impact on food supply chain. In their study Franzo, Davis, MclLaren and
Choufani (2018) talk about how climate change affect FSC. If one of FSC steps is affected, the whole FSC will
be distressed. But itis important to emphasize that each step of FSCis vulnerable and is constantly dependant
on climate. If is it too cold the plants will not grow or if the environment is too dry the animals can suffer
from dehydration. All the negative climate change impacts can have a harmful effect on quality of food which
is bad for the whole FSC. (Franzo et al., 2018) The following Table (Table 2) shows a summary of the above-
mentioned findings.

Table 2: A summary of the main findings on the impact of climate change on the food sector

Study

Focus of the study

Impact on the
environment

Impact on the SC

Impact on
production/growth

Gomes, Pinto-
Varela & Barbosa-
Povoa (2016)

The nature and
vulnerability of FSC

Food production,
processing and
distribution have a
negative impact on
the environment

If one activity in
FSC is affected,
then all of them
will be

Poor production and
quality of food, less
possibilities of providing
food

Paeajuli, Thoma &
Matlock (2019)

Consequences of
GW, such as fires,
heat, massive
rainfalls, or drought

Rising of
temperatures, fires,
heat stress, massive
rainfalls, drought, or
floods

CC impact FSC and
vice versa

When CC worsen,
production and growth
deteriorate

Liverpool-Tasie,

Pummel, Tambo,
Schmitt Olabisi &
Osuntade (2020)

Effect of CCon
growth rate, quality
of products and
ilinesses outbreaks

Ilinesses outbreaks,
death of animals, bad
quality of crops,
contribution to GHGs

Affecting growth
rate, encouraging
of economic
growth

Poor production and
quality of food

Jacxsens, Luning,
van der Vorst,
Devlieghere,
Leemans &
Uyttendaele
(2010)

Consequences of
CC, such as
diseases, rainfalls,
floods, winds,
temperature rising

Animal and plant
ilnesses development

Worsening of
growth rate, dying
of farm animals

Poor production and
quality of food
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Sazvar, Rahmani Negat.lve |mpa?c't of Negative impact on Augmentatlgn n Better growth of crops,
; chemical pesticides . . use of chemicals .
& Govindan . ) ambiance, affecting increased food
(2018) and inorganic human health at the stage of roduction
fertilizers food production P
Bad harvest if
. temperatures are too | If one step of FSC
Franzo, Davis, . . .
The effect of CC low, dehydration of is affected, the Lower food production,
McLaren and . . . .
. overall FSC animals in case of whole SC will be bad quality of food
Choufani (2018) .
extreme heat, bad distressed
quality of food

B. Automotive sector

The whole automotive industry and all the activities related to car production, distribution and usage have
major impact on climate change and are ranked as first CO, pollutant. De Stefano, Montes-Sancho & Busch
(2016) state that »emissions occur at nearly every stage of a vehicle's life cycle« and efforts to reduce
emissions from processes have been made. Still, the use of automobiles accounts for approximately 80% of
the total energy consumption through the life cycle of an automobile, authors say. Therefore, SCs of
automotive industry must become more sustainable in order to prevent the negative environmental
influences. Only strong and stable SC will be able to introduce new technology that is sustainable and more
environmentally friendly. (Sovacool & Axsen, 2018)

One way of making the automotive sector greener and reduce global warming effects from this sector's
activities is deployment of low carbon technologies, such as electric vehicles (EV). But in their study, Ballinger,
Schmeda-Lopez, Kefford, Parkinson, Stringer, Greig & Smart (2020) expose vulnerability of electric-vehicle
SCs which stems from significant quantities of rare earth elements required for manufacturing critical
components in many low carbon energy technologies. Namely, the supply of before-mentioned rare earth
elements have been unstable over the last decade, authors add. Nevertheless, Canada is one of the first
countries who recognized the possibility of underpinning new low-carbon technologies (such as EV) with
hydroelectricity, as current Canadian economic policy's goal is »maximizing inudstrial linkages from natural
resources, such as waterpower«. (Haley, 2015)

The supply chain of automotive sector has been widely known for trying out new types of biofuels to
decrease potential impacts on the environment but also because of social and economic interests. Biofuels
have lesser impact on climate change in the phase of production as well as while being used or burned in the
car engine. The exploitation of biofuels should decrease air pollution, noise pollution, GHG and other
emissions while also minimize other negative impacts on the environment. (Li, Kesharwani, Sun, Qin, Dagli,
Zhang & Wang, 2019) Rivera & Reyes-Carillo (2014) also expose the most energy intensive process within the
automobile manufacturing stages —the painting process. Not only a lot of energy is consumed in this process,
but also many chemicals are used. The authors therefore presented a collaborative project which »seeks to
establish an integrated and strategic approach to improve the overall performance of the painting shops«.

Some authors further discuss which activities in SCs can make automotive sector greener. Simpson, Power
and Samson (2014) state that some of these activities might be getting penalties for not being green enough,
using of products or production process that are not sustainable, also consumer backlash and other is
possible in that case. The automotive supply chains which use more sustainable products and have greener
productions are considered to have higher environmental performance standards, have skillful supply chain
management and being better with responding to customers’ sustainable requirements. Some authors are
focusing on introducing closed loops into the SCs of the automotive industry. The centre of Chavez &
Sharma's (2018) study for example was recycling products, based on thermoplastic polymer materials, such
as nylon or polyethylene terephthalate (PET), which are widely used in Mexican automotive industry.

As mentioned earlier, automobile industry must become greener in the production section as well as in
the segment of vehicle usage. Many authors state that numerous industries are becoming more sustainable
and efficient with reducing water and energy consumption which are becoming considered as rare sources,
and it is important how we manage them. (Babel, Oo, Shinde, Kamalamma & Haarstick, 2019) China is even
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an example of a country, where economic development policies do not follow the changes in the market. In
their study He, Zhou & Liu (2017) present the effort and trouble of China to unify economic and
environmental benefits by fully considering environmentally friendly policies in the economic development
policy making. As the authors state, in China current market share of the new energy vehicles stands at only
0.4%, while worldwide percentage is much higher and totals at 3%. Similarly, India has some challenges in
the field of waste management practices as there is no real regulations for this segment of the industry.
Nevertheless, Kulkarni, Rao & Patil (2014) found out that even though Indian automobile manufacturing is
responsible for creating 42.6% of hazardous waste, they are trying to adapt to global waste management
trends and are focusing on sustainable principles such as reduce, reuse and recycle.

Sovacool & Axsen (2018) entitle people’s behavior as irresponsible for owning and/or using a vehicle
individually instead of practicing shared mobility. This causes congestions which make people dissatisfied,
noise pollution, GHG, air pollution etc. are also common. The authors also mention that people are
increasingly searching for more sustainable transportations but are not ready to share their cars with others.

To summarize, automotive sector has to start with making the entire SCs more sustainable, while also focus
on production of more environmentally friendly vehicles and use alternative fuels as biofuels, electricity, etc.

Table 3: A summary of the main findings on the impact of climate change on the automotive sector

Study

Focus of the study

Impact on the

environment

Impact on the SC

Impact on
production/growth

De Stefano, Montes-
Sancho & Busch (2016)

Emissions caused by
automotive industry

CO; pollution

The occurrence of
emissions at all stages
of the vehicle life
cycle

The need to become
more sustainable

Sovacool & Axsen (2018)

Becoming sustainable
to prevent bad impact
on climate changes

Worsening of the CC

Strong and stable SC
will survive

Introducing new
technology

Ballinger, Schmeda-
Lopez, Kefford,
Parkinson, Stringer,
Greig & Smart (2020)

Vulnerability of
electric-vehicle SCs

Unstable supply of rare
earth elements

Vulnerable electric-
vehicle SC

Deployment of low
carbon technologies

Haley (2015)

The possibility of
underpinning new
low-carbon
technologies (such as
EV)

»Maximizing industrial
linkages from natural
resources, such as
waterpower«

Usage of renewable
resources

Greener production

Li, Kesharwani, Sun, Qin,
Dagli, Zhang & Wang
(2019)

New types of biofuels

Reduce of air pollution,
noise pollution, GHG and
other emissions

Trying out new types
of biofuel

Impact on social and
economic interests,
greener production
phase

Rivera & Reyes-Carillo
(2014)

The painting process -
the most energy
intensive process
within the automobile
manufacturing stages

Negative impact on
climate

Exploiting an
integrated and
strategic approach for
greener performance
through whole SC

A lot of energy is
consumed, and many
chemicals are used

Simpson, Power and
Samson (2014)

Activities which
makes SCs greener

Good effect on
environment

Becoming more
sustainable and
having higher
environmental

Getting penalties for not
having enough green

production
performance
standards
. Less waste finish in the . . .
Chavez & Sharma (2018) | Recycling products Change in SC Being more sustainable

environment
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Babel, Oo, Shinde,
Kamalamma & Haarstick
(2019)

Becoming greener in
whole automobile
industry

Reducing usage of water
in energy consumption in
vehicle production

Importance of energy
and water
management

Becoming more
sustainable and efficient

He, Zhou & Liu (2017)

China and India
having troubles with
becoming sustainable

China has trouble to unify
environmental benefits by
fully considering
environmentally friendly

Current market share
of sustainable vehicles
is bad

Environment unfriendly
production

policies, India has
troubles with waste

Kulkarni, Rao & Patil

(2014)

SCs cannot introduce
sharing economy

Irresponsible people
behaviour

Congestions, air pollution,

noise pollution, GHG sustainable vehicles

C. Energetics sector

Climate change and energy production are simultaneously affecting one another. To mitigate the impact
of the energy sector and its SCs on the environment, some authors have begun to explore the potential
shown by alternative and renewable energy sources. One of those sources is biomass and according to De
Meyer, Cattrysse, Rasinmaki & Van Orshoven (2014) bioenergy is expected to play a dominant role in the
transition to alternative fuels and reduction of society's dependency on fossil fuels. But even though biomass
is one of the main sources for bioenergy production and is as such perceived as environmentally friendly,
climate changes have a negative effect on the sector of bioenergy production which is kind of contradictory.
As De Meyer et al. (2014) and Sharma, Ingalls, Jones & Khanchi (2013) state, few of the negative
consequences of climate change on biomass production is its discontinuous availability, connection to the
condition of the environment, such as weather and seasonal uncertainty, geographical distribution or low
bulk density of biomass feedstocks. They also acknowledged some solutions such as optimization of
utilization of biomass and its residue.

Similar findings have been presented by Klein, Wolf, Schulz & Weber-Blaschke (2016), who stated that
even though wood biomass is considered as renewable source, providing of wood and its conversion
processes demand some non-renewable inputs which, again, have contradictory effect on climate change
mitigation by changing to energy from biomass. Authors also state that raw wood therefore should not be
declared as “climate neutral” and at the same time sustainable forest management should be established.
Furthermore, Klein et al. (2016) recommend implementation of environmental impact calculations
throughout the whole wood production chain to mitigate environmental impacts and thus improve the
profitability of wood biomass industry. Szarka, Len & Thran (2019) emphasized the influence countries have
on the future provision of exploiting biomass for heat by implementing and accepting different climate policy
goals, like Energy Saving Ordinance (EnEV), the Renewable Energy Heat Act, the Heat and Power
Cogeneration Act, etc. They also mention new possible technology concepts which could be implemented in
wood biomass SCs to cut back emissions, while also strive towards smart use of bioenergy.

As stated before, demands for biomass can only be fulfilled, if wood is available in sufficient quantities.
Prager, Paczkowski, Sailer, Derkyi & Pelz (2019) stated in their study that total removal of off-cuts after the
timber processes is bad for the soil and forests renewal as they present an important nutrition and fertilizer
source for forest soil. The authors also state that negative environmental effects such as deforestation, global
warming, smog, eutrophication, etc. can be reduced by minimizing the wood waste through modern and
efficient biomass conversion systems or even by using kitchen waste as a source of energy. Potential of wood
waste was also recognized by Raychaudhuri & Ghosh (2016) who said that to mitigate the effect of residue,
a mature industry chain is necessary. Olofsson & Borjesson (2018) agree on the idea of circular bio-based
economy and reusing biomass waste. Mafakheri & Nasiri (2014) emphasized the importance of relying on a
local biomass supply as long-distance transport by trucks can lead to the fact that raw wood does not
necessarily have only positive effects on climate change. Local biomass does not necessarily have to come
from native forests, but can be harvested from cultivated groves, say Simioni, Buschinelli, Moreira, dos
Passos, Sandy Bernardi & Girotto (2018). In their article, Ng & Maravelias (2017) introduced the concept of
regional biomass processing depot where biomass is pre-treated into stable and dense intermediate which

It effects production of
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is more durable and has reduced volume what eases the transportation and indirectly diminishes bad
environmental impacts.

Arévalo, Quispe & Raymundo (2017) have gone into even greater detail and researched a sustainable
bioenergy model based on briquettes, made from agricultural waste. This kind of biomass SC adjustment
could increase efficiency in some domestic sectors, potentially replace firewood and give an opportunity for
cleaner energy. In her article Lewandowski (2015) represents envisioned “ideal” bio economy where,
amongst other, biomass production takes ecological aspects in consideration. She stated that the realization
of sustainable biomass production depends on greatly defined meaning of what is considered “sustainable”.
In words of Lewandowski (2015), the next big challenge in the field of biomass energy production is to achieve
optimal combination of ensuring quality and environmentally beneficial biomass production.

Some authors have already discussed usage of agricultural and other waste as the energy source since
waste poses an increasing challenge to people and environment. Aracil, Haro, Giuntoli & Ollero (2017) did a
similar thing in their study as they researched the production of biofuels from municipal solid waste (MSW).
Non-recyclable MSW represents over half of the total MSW and has a great potential for energy production.
Authors also stated that mitigation of climate change in Europe could be achieved by production of biofuels
from MSW. Zabaniotou (2018) was thinking similarly when he conducted his research on redesigning a
bioenergy sector in the EU. He believes that bioenergy can incorporate agricultural traditions and offer waste
management solutions. Waste-to-energy technologies were also considered as an option in a study,
conducted by Menikpura, Sang-Arun & Bengtsson (2016). In Asia, most cities practice open dumping which
is a method, proven to have adverse impacts on climate change and environment. Energy recovery from
waste could therefore pose a solution for greenhouse gas mitigation and minimizing the need for long-
distance transportation of waste.

As many authors before, Mastrocinque, Javier Ramirez, Honrubia-Escribano & Pham (2020) stated the use
of fossil fuels is one of the main reasons for global warming and also one of the main reason for many efforts
to promote renewable energy have been made in the last decade. Their work focused on modelling a
sustainable supply chain in the renewable energy sector, more precisely, in the photovoltaic energy sector.

As many times mentioned, greenhouse gasses are the primary reason for global warming. In China, which
is world’s biggest polluter, the biggest problems are caused by CO; emissions as China burns immense
guantities of coal to meet the needs of surging electrification, say Cao, Zhao, Wen, Li, li, Wang, Liu, Shi &
Weng (2019). The solution for decarbonisation in China is hidden in using and managing the entire supply
chain and life cycle of “green” coal. This means that CO, emissions mitigation is made in four subsystems of
“electric-coal” supply chain, including production, transportation, storage, and consumption subsystem.

Coal has been dealt with by World Bank also, who launched its Climate-Smart Mining (CSM) Facility in May
2019, as stated by Phadke (2019). They wanted to “explore and analyse the implications of the rapid uptake
of climate-friendly technologies for commodity demand and the mineral resources required to manufacture
these new technologies”. According to World Bank (2016) CSM is »a method of low-carbon extraction that
develops sustainable and green value chains while respecting communities, ecosystems and the
environment.«

Vance, Heckl, Bertok, Cabezas & Friedler (2015) made a P-graph framework in their study which showed
that alternatives throughout supply chains can be found, heat and electricity could be supplied by using
renewable feedstock and that structures with far lesser impact on the environment than structures currently
used exist. Authors also say that opportunities to improve environmental performance are out there, but
they are dependent on market conditions for electricity.

Table 4: A summary of the main findings on the impact of climate change on the eneregetics sector

Impact on the Impact on

Study Focus of the study Impact on the SC

environment

production/business growth

De Meyer, Cattrysse,
Rasinmaki & Van
Orshoven (2014)

Exploiting of biomass
as an alternative
energy source

Becoming more
environmentally
friendly

Discontinuous

availability, connection
to the condition of the
environment, low bulk

Optimization of biomass and
residue utilization in SCs
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density of biomass
feedstocks

Sharma, Ingalls, Jones
& Khanchi (2013)

Exploiting of biomass
as an alternative
energy source

Becoming more
environmentally
friendly

Discontinuous
availability, connection
to the condition of the
environment, low bulk
density of biomass
feedstocks

Optimization of biomass and
residue utilization in SCs

Klein, Wolf, Schulz &
Weber-Blaschke (2016)

Exploiting of biomass
as an alternative
energy source

More
environmentally
friendly, but demand
for some non-
renewable inputs

Demand for non-
renewable inputs has
contradictory effect on
CC mitigation

The need for sustainable
forest management,
implementation of
environmental impact
calculations throughout the
whole SC, improvement in
profitability

Szarka, Len & Thran
(2019)

The influence of
countries on
exploiting biomass by
accepting climate
policy goals

Mitigation of CC and
GW by cutting back
emissions

Changes in SC because of

implementation of
climate policy goals

mplementation of new
technology concepts and use
of bioenergy

Prager, Paczkowski,
Sailer, Derkyi & Pelz
(2019)

Prompting of forests
renewal by not
removing off-cuts
after the timber
processes

Better forest
renewal, fertilizing
the forest soil

Enabling the fulfilment
of biomass demand

Easily and quickly fulfilled
demands for biomass

Raychaudhuri & Ghosh
(2016)

Diminishing the
effect of wood
residue

Mitigation of
environmental
impact by reusing
biomass waste

The need for a mature
industry chain

Enforcing bio-based circular
economy

Olofsson & Borjesson
(2018)

Reusing biomass
waste

Mitigation of
environmental
impact by reusing
biomass waste

The need for a mature
industry chain

Enforcing bio-based circular
economy

Mafakheri & Nasiri
(2014)

The importance of a
local biomass supply

Long-distance
transport of wood
has negative impacts
on the environment

The need for changing
the supplier and
transportation routes

New business opportunities
(cultivated groves),
supporting local businesses

Simioni, Buschinelli,
Moreira, dos Passos,
Sandy Bernardi &
Girotto (2018)

Harvesting biomass
from local cultivated
groves

Less CC impacts that
stem from long-
distance
transportation

Less need for long-
distance transportation

New business opportunities
(cultivated groves),
supporting local businesses

Ng & Maravelias
(2017)

Introduction of new
concept of regional
biomass processing
depot

Indirect diminishing
of bad environmental
impacts

New processes in the SC

(pre-treating biomass
into stable and dense
intermediate),

More durable materials with
reduced volumes, eased
transportation

Arévalo, Quispe &
Raymundo (2017)

Research on a
sustainable
bioenergy model
based on briquettes,
made from
agricultural waste

Opportunity for
cleaner energy

Integration of domestic
sectors into the SC

Increased efficiency, new
business opportunities for
domestic sectors, production
of cleaner energy

Lewandowski (2015)

“Ideal” bio economy,
where ecological
aspects are taken
into consideration

Becoming more
environmentally
friendly

The need for greatly

defined meaning of what

is “sustainable” in the
whole SC

The challenge of achieving
optimal combination of
ensuring quality and
environmentally beneficial
biomass production
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Aracil, Haro, Giuntoli &
Ollero (2017)

Production of
biofuels from
municipal solid waste

Mitigation of climate
change in Europe

The need for changes in
SCin order to include
usage of non-recyclable
municipal solid waste

A lot of available energy-
source materials

Zabaniotou (2018)

Incorporating
agricultural traditions
and waste
management
solutions into
bioenergy

Mitigation of waste-
related challenges,
opportunity for
cleaner energy

The need for redesigning
a bioenergy sector in the
EU

Combining two different
sectors into one SC, while
they mitigate bad effects of
each other

Menikpura, Sang-Arun
& Bengtsson (2016)

Waste-to-energy
technologies

Open dumping is
proven to have
adverse impacts on
CC and environment,
greenhouse gas
mitigation

Introducing processes of
energy recovery from
waste

Minimizing the need for
long-distance transportation
of waste

Mastrocinque, Javier
Ramirez, Honrubia-
Escribano & Pham
(2020)

Modelling a
sustainable SCin the
renewable energy
sector

Use of fossil fuels is
one of the main
reasons for global
warming

Redesigning the
photovoltaic energy
sector

Producing energy from sun

Cao, Zhao, Wen, Lj, li,
Wang, Liu, Shi & Weng
(2019)

Solutions for
decarbonisation in
China

Greenhouse gasses
are the primary
reason for global
warming, CO,
emissions from coal
burning

The need for entire SC
and life cycle of coal to
become “green coal”

CO; emissions mitigation in
four subsystems of “electric-
coal” SC— production,
transportation, storage,
consumption

Phadke (2019)

Exploring and
analysing the
implications of the
rapid uptake of
climate-friendly
technologies

Extraction of coal
burdens the
environment

Launch of Climate-Smart
Mining (CSM) Facility

Developing sustainable and
green value chains while
respecting communities,
ecosystems and the
environment

World Bank (2016)

Exploring and
analysing the
implications of the
rapid uptake of
climate-friendly
technologies

Extraction of coal
burdens the
environment

Launch of Climate-Smart
Mining (CSM) Facility

Developing sustainable and
green value chains while
respecting communities,
ecosystems and the
environment

Vance, Heckl, Bertok,
Cabezas & Friedler
(2015)

Making of a P-graph
framework which
showed alternatives
throughout supply
chains

Structures with far
lesser impact on the
environment exist
than structures
currently used

Finding alternatives for
heat and electricity
throughout supply
chains

Defining opportunities to
improve environmental
performance

IV. DISCUSSION

In this paper impact of climate change on different sector supply chains are examined and their adaptation
strategies are identified. It was found out that the food sector has most vulnerable SC, because if one step of
food SC is affected the whole SC is compromised. In food SC there are many negative effects of climate
change that affect food production (e.g. droughts, frost, temperature rising,). Climate change can affect
animals and plants with different diseases which are carried by water or air and this can also have negative
impact on consumers if not discovered on time. Food sector is one of biggest producer of greenhouse gasses

and as such causes climate change which later adversely affect the food supply chain.

Along with food sector as one of the biggest GHG producers in general, automotive industry is perceived
as first biggest CO, polluter. The contamination of nature is caused throughout the whole SC — including
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production, distribution, and car use. The biggest challenge of automotive sector therefore represents a total
redesigning of the SCs. Some changes in perspective have already been achieved as some proposals for the
use of biofuels had been made, increased recycling rates are implemented etc. Automotive sector is also
greatly dependant on customers which should request more sustainable transport modes and technologies
but is already more circular than the rest.

Energetics sector, similarly, as automotive one, has an impact on the environment throughout the entire
SC. Energy industry itself is the biggest produces of GHG and in the EU also challenging because of lacking
fossil fuel supply. Climate change can also affect continuous availability, bulk density, or geographical
distribution of e.g. bioenergy sources. This leads us to one of the suggested solutions of optimizing the
utilization of biomass and its residue while also focus on sustainable supply chain management in energy
sector (production and distribution especially). Energy related SC are also greatly afflicted by different climate
policy goals which suggest new cleaner technologies and can therefore impact on energy supply network
flexibility. Waste-to-energy technologies have been debated and considered as an potential for improving
sustainability of energy supply network as wel.

As it can be seen from this review that SC in all sectors need a shift towards sustainability and circularity
since circular use of resources enables reuse and recycling of existing materials. Especially the EU, which is
very import dependent, can become more resilient by lovering its import dependency by more efficient
(re)use of resources already imported in the past and currently considered as waste. This paper had just
begun to uncover the numerous questions concerning the mitigation and adaptation on climate change
consequences. In future research, focus should be directed also towards sollutions that allow innovative
improvements like de-growth strategies. Even though it might be out of scope of current global economic
orientation it might be the only strategy towards sustainable future and as seen through the review, all the
studies are related to production/business growth and creation of added value without considering de-
growth even as a distant possibility.
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Blazitev podnebnih sprememb pri upravljanju dobavne verige v treh izbranih industrijskih
sektorjih

Povzetek - Z rastjo svetovnega gospodarstva in globalizacijo se povecujejo tudi podnebne spremembe in
njihovi ucinki na planet Zemljo. Podnebne spremembe pa ne motijo le narave, temvec vplivajo tudi na
podjetja in njihove dobavne verige. Stevilna podjetja so v zadnjem ¢asu prepoznala pozitivne ucinke zelenih
in kroZznih praks upravljanja dobavnih verig. Oskrbovalne verige, ki dobavljajo izdelke z vsega sveta, so vse
bolj izpostavljene vplivom spreminjajo¢ega se podnebja in omejenih virov. V tej raziskavi je bilo ugotovljeno,
kako podnebne spremembe vplivajo na dobavne verige v Zivilskem, avtomobilskem in energetskem sektorju.
Poleg tega smo Zeleli ugotoviti, ali in kako se spreminja upravljanje oskrbovalnih verig, da bi se prilagodile
poslovnemu okolju, na katerega vse bolj vplivajo okoljske spremembe.

Kljuéne besede - prilagajanje podnebnim spremembam, kroZno gospodarstvo, trajnostni razvoj,
upravljanje dobavne verige
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