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DETERMINANTS OF CLIMATE SECURITY 
– AN ATTEMPT AT INDICATOR ANALYSIS  

ABSTRACT:	The	article	addresses	the	issue	of	climate	security,	a	topic	not	sufficiently	explored	in	the	
literature.	The	purpose	of	the	article	is	to	fill	the	gap	in	the	literature	on	explaining	the	link	between	
climate	change	and	security,	defining	the	term	climate	security,	and	attempting	to	select	 indicators	
(based	on	a	selection	from	those	already	existing)	for	diagnosing	the	level	of	climatic	security.	The	
research	established	a	lack	of	studies	clarifying	the	term	climate	security.	Hence,	the	authors’	defini-
tion was adopted. In turn, a review of existing indicators indicated their limitations. Nevertheless, 
it allows	us	to	verify	whether	there	is	a	threat	to	climate	security.	
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Introduction

The growing climate crisis caused by, inter alia, anthropogenic green-
house gas emissions is a fact that many governments and, above all, Euro-
pean Union (EU) member states are reckoning with. Therefore, a number of 
adaptation and mitigation measures are being taken.

The purpose of the article is to define climate security, taking into account 
all of its elements, determine its possible impact on national security, and 
attempt to select indicators to ascertain whether climate security is at risk. 
It is necessary to clarify the issue of the climate crisis in the context of the 
consequences. Next, the issue of the connection between climate change and 
national security needs clarification. And in this case, it is important to define 
the concept of climate security and its relationship to other national security 
sectors. Then, we should answer the following question: Can we talk nowa-
days about climate security? Is it a state when the risk of change (disruption) 
will be close to zero, which is possible with economic, social, and environ-
mental security? Going one step further, it is worth asking whether climate 
security is at risk.

We conducted a literature review, then reviewed the indicators and 
finally made a selection for the conceptual category of climate security.

Literature review – climate crisis: social, economic  
and environmental dimensions

The current climate change is considered one of the most significant 
challenges of the 21st century. It strongly affects nature, including the risk of 
extinction of some plant and animal species and human living conditions. 
In the latter regard, both environmental and socioeconomic consequences of 
progressive climate change can be distinguished (IPCC, 2013; IPCC, 2018). 
Environmental impacts can affect the quality of life through the deterioration 
of food quality and/or reduced access to food and drinking water, among oth-
ers. There is also an increased risk of many diseases. Socio-economic conse-
quences, on the other hand, include an increase in the cost of adapting to 
climate change, tensions caused by migration (or, in extreme cases, climate 
refugees (UNHCR, 2022)), conflicts over resources (mainly water), and 
changing regional balances of political power as a result of these conditions. 
In practice, climate conflicts cannot be ruled out. The scale of these conse-
quences of progressive climate change is difficult to predict, but it is esti-
mated that they will have a strong impact. For this reason, in the long term, 
climate change will leave a significant mark on the face of the world (Pran-
decki, 2021).
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The current consequences of climate change are being felt in all corners 
of the globe, including in areas where they were not yet expected. To make 
matters worse, those predicted in the near future will be unprecedented in 
the history of civilisation. Therefore, more and more people are talking not 
about the negative consequences of climate change but about the evidence of 
the ongoing climate-environmental crisis (Jasikowska & Pałasz, 2022).

The literature contains a growing number of analyses on the impact of 
the (mostly negative) climate on several aspects related to the economy, soci-
ety, and the environment. These analyses include:
• the impact of extreme weather events on short-term and long-term 

development. Albala-Bertrand (1993), Raddatz (2007), Noy (2009), 
Hochrainer (2009) and Loayza et al. (2012) indicate a negative correla-
tion between extreme weather events and development,

• climate impacts on the following sectors:
 – agriculture. The first studies on the subject appeared in 1989 (Adams) 

and 1993 (Kaiser et al.). Based on regression lines, they indicated the 
negative impact of climate on agricultural production. Later analyses 
were conducted by, among others, Lobell and Field (2007), Olesen et 
al. (2011), Tubielo and Schmidhuber (2008), Gornall et al. (2010), 
Trnka et al. (2011), Kozyra and Górski (2008), Stempel (2011), Florek 
and Czerwińska-Kayzer (2013), Koźmiński and Michalska (2010), 
Olkiewicz (2015), and Janowicz-Lomott and Łyskawa (2014). The 
issue is also addressed in reports/analyses of the World Bank (2010), 
the IPCC (2014) and the European Commission (2013). Studies by 
many authors, e.g., Dillon et al. (2015), Seddon et al. (2016), Tripathi 
et al. (2016), Kłoczko-Gajewska and Sulewski (2009), Sulewski 
(2014), Sobiech and Kurdyś-Kujawska (2014), Kurdyś-Kujawska 
(2016), and Palinkas and Szekala (2008) indicate that climate change 
is the most significant threat to farm operations for farmers,

 – energy. The following have been analysed: the impact of climate 
change on the energy performance and thermal comfort of a building 
(Firląg et al., 2020), the impact of extreme weather events on the 
power supply (Kongorld, 2014), and energy security (Cevik, 2022). 
The negative correlation between temperature change resulting from 
climate change and the amount of energy purchased (Michalak, 
2012), as well as climate change challenges for the energy sector 
(Ashford & Hall, 2018), have been identified,

 – tourism. The impact of variations in thermal, solar, and wind condi-
tions on the number of tourists and revenues in this industry was 
analysed (i.e., Biernacik & Jakusik, 2016; Michalak, 2013),
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• the impact of climate on society, including health (Hajat et al., 2007; 
Szwed et al., 2010; Robine et al., 2008) and employee productivity (Kjell-
strom et al., 2008; Michalak, 2018; Brenner & Lee, 2014),

• the impact of climate on the environment, including water resources (i.e., 
Kundzewicz et al., 2008; Piniewski et al., 2014; Schneider et al., 2013; Van 
Vilent et al., 2013; Wang et al., 2016; Vatter et al., 2016), forest ecosys-
tems (Kornatowska & Smogorzewska, 2010), losses in the world of living 
nature (Nordhaus, 2021) and the threat to the seas and oceans (Nord-
haus, 2021).
Climate change significantly conditions the functioning of the economy, 

society, and the environment. However, this dependence is not one-sided. 
Intensification of the greenhouse effect due to human activity (Hoegh-Guld-
berg et al., 2018), such as through fossil fuel energy consumption (Elias, 
2017) or agricultural practices, e.g., converting natural land to agricultural 
use, overexploitation of the water resource for irrigation, and the use of fer-
tilisers (Sadowski, 2018) exacerbates climate change.

In November 2019, the scientific journal Nature published an article enti-
tled “Climate tipping points – too risky to bet against”. The authors wrote, 
“Here we summarise evidence on the threat of exceeding tipping points, 
identify knowledge gaps and suggest how these should be plugged. We 
explore the effects of such large-scale changes, how quickly they might unfold 
and whether we still have any control over them”. They went on to say, “the 
consideration of tipping points helps to define that we are in a climate emer-
gency and strengthens this year’s chorus of calls for urgent climate action – 
from schoolchildren to scientists, cities and countries” (Lenton et al., 2019).

In turn, in January 2020, “BioScience” published a letter by Ripple, Wolf, 
Newsome, Barnard, Moomaw and 11,258 scientists from 153 countries. 
It stated, “Scientists have a moral obligation to clearly warn humanity of any 
catastrophic threat and to ‘tell it like it is.’ On the basis of this obligation and 
the graphical indicators presented below, we declare, with more than 11,000 
scientist signatories from around the world, clearly and unequivocally that 
planet Earth is facing a climate emergency” (Ripple et al., 2020). So, we have 
diagnosed conditions that, according to scientists, have led to a situation of 
alarm, which is referred to in the press as a climate crisis. The question arises 
as to how this state of affairs is related to ensuring climate security. To answer 
it, it will be necessary to clarify the following:
a) What is climate security, and where can this sector be placed in the 

national security system?
b) Can the level of climate security be measured based on certain indica-

tors?
c) Does analysing selected indicators appropriately make it possible to clar-

ify when we can speak of a secure climate?
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Climate security

A discussion of the concept of climate security should begin with the 
issue of the climate-security nexus. This is how the issue is clarified by the 
United Nations Environment Program (UNEP): “Security concerns linked to 
climate change include impacts on food, water and energy supplies, increased 
competition over natural resources, loss of livelihoods, climate-related disas-
ters, and forced migration and displacement. Despite growing recognition of 
the interlinkages between climate change, peace and security, few examples 
of integrated programmatic approaches that address specific risks at the 
intersection of climate change and insecurity exist. Conflict and crisis-af-
fected contexts are more susceptible to being overwhelmed by climate 
change, but too often, peacebuilding and stabilisation efforts often do not 
consider climate-related impacts or environmental hazards. At the same 
time, insecurity hinders climate change adaptation efforts, leaving already 
vulnerable communities even poorer and less resilient to interlinked climate 
and security crises, but climate change adaptation initiatives often fail to fully 
integrate peacebuilding or conflict prevention objectives” (UNEP, 2022).

It is worth returning to the genesis of the issue of climate security in the 
activities of the UN, or rather UNEP. In 2008, UN Special Envoy for Climate 
Change Jan Egeland asked for an analysis of climate change and security risks 
in the Sahel region. “The UN Special Envoy visited the region in 2008 and 
concluded it was ‘ground zero’ for climate change risks due to its extreme 
climatic conditions and highly vulnerable population” (UNEP, 2022). In 2009, 
the report “Livelihood Security Climate Change, Migration and Conflict in the 
Sahel” (UNEP, 2011) was published. There have been opinions in the litera-
ture that the conflict in Darfur is the first to be traced back to climate change 
(Mazzo, 2009). However, “Climate change and natural hazards generally do 
not directly produce intra-state violence or conflict. More often, climate 
change acts as a threat multiplier by triggering or aggravating existing pres-
sures within societies, including demographic, social, economic, or political 
strains, that potentially develop as underlying drivers of instability and inse-
curity. Especially when climate change overburdens the capacity of govern-
ments to effectively deal with these accumulating pressures, societies become 
more vulnerable to social or political instability” (Remmits et al., 2020).

According to the UN Secretary-General’s Peacebuilding Fund: “Climate 
security means preventing and resolving violent conflicts caused by global 
warming by improving the management of transhumance corridors, resolv-
ing land ownership issues, reducing competition over access to natural 
resources and extractive industries and fostering agreements over climate 
adaptation strategies as well as local level resilience and livelihoods” (UN, 
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2020). According to the Transnational Institute, climate security is “a politi-
cal and policy framework that analyses the impact of climate change on secu-
rity. It anticipates that the extreme weather events and climate instability 
resulting from rising greenhouse gas emissions (GHGs) will cause disruption 
to be economic, social and environmental systems – and therefore under-
mine security” (TNI, 2021). In turn, the Pacific Northwest National Labora-
tory states: “Climate security represents the physical, economic, or societal 
impacts associated with climate change that substantially alter political sta-
bility, human security, or national security infrastructure” (PNNL, 2022).

The term “climate insecurity” also appears in the literature, which has 
been explained by, inter alia, Mason (2014): “Climate insecurity denotes 
a condition under which the effects of climate variability and/or change are 
represented as threatening to a group of affected actors”.

In analysing these two terms, one can see common features:
• the impact of climate change on national security,
• the impact of increased greenhouse gas emissions on disruptions in 

social, economic and environmental dimensions,
• conflicts resulting from the consequences of global warming,
• the political dimension.

On this basis, the following definition of climate security was formulated: 
the materialisation of threats resulting from the dynamic growth of green-
house gases in the atmosphere implies serious multidimensional conse-
quences, i.e., social (climate refugees), economic (limited water resources, 
and limited quantity and quality of food) and environmental (limitation and 
disappearance of biodiversity), which in turn can cause political and, in 
extreme cases, military conflicts.

Another issue is the placement of climate security in the national security 
system, which has not yet been identified as one of its elements (Figure 1).

The impact of climate security on national security is multidimensional. 
As indicated in Figure 2, climate security depends on and simultaneously 
affects ecological and economic security, indirectly on food and energy secu-
rity, and directly and indirectly on social and water security. The illustrated 
two-way dependencies signal that a disruption of one of the presented ele-
ments of national security is enough for climate security to be threatened; on 
the other hand, a disruption of climate security reflects negatively on all three 
pillars of sustainable development and national security.

As Trombetta (2008) points out, “Climate security suggests a concern for 
the security of the climate which is understood as the maintenance of stable 
climatic conditions as a prerequisite of all human enterprises, rather than the 
security of the climate itself. Climate security is evoked to secure people and 
societies that depend on it”.
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Public security Political security

Economic security

Energy security Food security

National security

Cultural securitySocial security

Military security

Common security

Ideological security

Environmental security

Figure 1. National security sectors
Source:	authors’	work	based	on	Kitler,	2011.

Figure 2. The multidimensionality of climate security
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Economic security
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Climate security indicators – research method

So, when can we talk about a safe climate? According to the above consid-
erations, it is a state where the risk of change (disruption) is close to zero, 
which is possible with economic, social, and environmental security. Going 
one step further, it is worth asking whether climate security is at risk at the 
moment.

In order to answer such a question, an attempt was made to select indica-
tors, which were classified into three areas according to the above-mentioned 
division:
1. economic – including selected factors that affect energy, water, and food 

security,
2. social – covering selected factors that affect social security, including 

health and welfare,
3. environmental – covering selected factors that affect environmental 

security.
The main limitations of the analysis relate to its narrowness to the coun-

tries of the EU, since climate security is a global issue, and the selectivity of 
indicators, which is mainly due to the lack of availability of data and its low 
quality.

In order to keep the analysis transparent, the indicators were classified; 
however, the dividing line is fluid, and the very selection of indicators rein-
forces the above-presented conclusions about the interdependence of differ-
ent areas on each other.
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Table 1. Climate security indicators 

Area Indicator Description

Ec
on

om
ic

Energy balance

This indicator allows users to see the total amount of energy extracted from the environment, 
traded, transformed and used by different types of end-users. It also makes it possible to see 
the	relative	contribution	of	each	energy	carrier	(fuel,	product).	The	energy	balance	makes	it	
possible to study the overall domestic energy market and monitor the impacts of energy 
policies.	The	energy	balance	offers	a	complete	view	of	a	country’s	energy	situation	in	a	com-
pact format, such as the energy consumption of the whole economy and individual sectors. 
The	energy	balance	presents	all	of	a	country’s	statistically	significant	energy	products	(fuels)	
and how they are produced, transformed and consumed by different types of economic 
actors	(industry,	transport,	etc.).	Therefore,	an	energy	balance	is	the	natural	starting	point	for	
studying the energy sector.

Energy	efficiency
This	indicator	covers	indicators	for	monitoring	progress	towards	energy	efficiency	targets	of	
the	Europe	2020	strategy	implemented	by	Directive	2012/27/EU	on	energy	efficiency.	Targets	
for	2030	are	included	on	the	basis	of	Directive	(EU)	2018/2002.

Share of energy from 
renewable sources

This dataset covers the indicator for monitoring progress towards renewable energy targets 
of the Europe 2020 strategy implemented by Directive 2009/28/EC on the promotion of the 
use of energy from renewable sources.

Available energy, energy 
supply	and	final	energy	
consumption per capita

Annual data on quantities for crude oil, petroleum products, natural gas and manufactured 
gases, electricity and derived heat, solid fossil fuels, renewables and wastes covering the full 
spectrum	of	the	energy	sector	from	supply	through	transformation	to	final	consumption	by	
sector and fuel type.

Water statistics on the 
national level

Yearly data on freshwater resources, water abstraction and use, connection rates of resident 
population to wastewater treatment, sewage sludge production and disposal, generation and 
discharge of wastewater collected biennially by means of the OECD/Eurostat Joint Question-
naire – Inland Waters. Data aggregation: national territories.

Agricultural factor 
income per annual work 
unit	(AWU)

The indicator is a partial labor productivity measure in agriculture. Agricultural factor income 
measures the income generated by farming, which is used to remunerate borrowed or rented 
factors	of	production	(capital,	wages	and	land	rents)	as	well	as	own	production	factors	(own	
labor,	capital	and	land).	Factor	income	corresponds	to	the	deflated	(real)	net	value	added	at	
the factor cost of agriculture. The implicit price index of GDP is used as a deflator.
AWUs	are	defined	as	full-time	equivalent	employment	(corresponding	to	the	number	of	full-
time	equivalent	jobs),	i.e.,	total	hours	worked	divided	by	the	average	annual	number	of	hours	
worked in full-time jobs within the economic territory.

So
cia

l

Healthy life years  
by sex

The	indicator	of	healthy	life	years	(HLY)	measures	the	number	of	remaining	years	that	a	per-
son	of	a	specific	age	is	expected	to	live	without	any	severe	or	moderate	health	problems.	The	
notion	of	a	health	problem	for	Eurostat’s	HLY	reflects	a	disability	dimension	and	is	based	on	
a self-perceived question which aims to measure the extent of any limitations, for at least six 
months, because of a health problem that may have affected respondents as regards activi-
ties they usually do. HLY is a composite indicator that combines mortality data with health 
status data.
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Area Indicator Description

So
cia

l

People at risk of pov-
erty or social exclusion

This indicator corresponds to the sum of people who are: at risk of poverty after social trans-
fers, severely materially deprived or living in households with very low work intensity. People 
are counted only once, even if they are affected by more than one of these phenomena. Peo-
ple are considered to be at risk of poverty after social transfers if they have an equivalized 
disposable income below the risk-of-poverty threshold, which is set at 60% of the national 
median equivalized disposable income. Severely materially or socially deprived people have 
living conditions severely constrained by a lack of resources, and they experience at least 
7 out	of	the	13	following	deprivations	items:	cannot	afford	i)	to	pay	rent	or	utility	bills;	ii)	keep	
their	home	adequately	warm;	 iii)	 face	unexpected	expenses;	 iv)	eat	meat,	fish	or	a	protein	
equivalent	every	second	day;	v)	a	week’s	holiday	away	from	home;	vi)	have	access	to	a	car/
van	for	personal	use;	vii)	replace	worn	out	furniture;	viii)	replace	worn-out	clothes	with	some	
new	ones;	ix)	have	two	pairs	of	properly	fitting	shoes;	x)	spend	a	small	amount	of	money	each	
week	on	him/herself	(“pocket	money”);	xi)	have	regular	leisure	activities;	xii)	get	together	with	
friends/family	for	a	drink/meal	at	least	once	a	month;	and	xiii)	have	an	internet	connection.	
People living in households with very low work intensity are those aged 0-64 living in house-
holds	where	the	adults	(aged	18-64)	worked	20%	or	less	of	their	total	work	potential	during	
the past year. In order to measure child poverty, the indicator is available for the age group 
0-17.

Years of life lost due to 
PM2.5	exposure

The	 indicator	measures	 the	 years	 of	 life	 lost	 (YLL)	 due	 to	 exposure	 to	 particulate	matter	
(PM2.5).	PM2.5	are	particulates	whose	diameter	is	less	than	2.5	micrometers	and	which	can	
be carried deep into the lungs, where they can cause inflammation and exacerbate the condi-
tion	of	people	suffering	from	heart	and	lung	diseases.	YLL	is	defined	as	the	years	of	potential	
life lost as a result of premature death. It is an estimate of the average number of years that 
a person would have lived if they had not died prematurely.

Population connected 
to public water supply Percentage of the population that has access to public water.

Crop production in the 
EU Harvested production, mainly dried pulses, root crops, fodder, and industrial crops.

En
vir

on
m

en
ta

l

Air emissions accounts 
totals bridging to emis-
sion inventory totals

This indicator includes so-called bridging items, which show the differences between the 
national totals derived from two internationally established approaches/methods for report-
ing emissions of greenhouse gases and air pollutants.

Environmental protec-
tion investments of the 
total economy

This indicator presents investments of the total economy (general governments and corpora-
tions)	 to	 provide	 environmental	 protection	 services	 (e.g.,	 waste	 and	wastewater	manage-
ment,	 decontamination	 of	 soil).	 Investments	 undertaken	 by	 corporations	 to	manage	 their	
own environmental pressures are included.

Resource productivity

This	indicator	provides	ratios	of	gross	domestic	product	(GDP)	over	domestic	material	con-
sumption	(DMC)	in	various	units	of	measure.	The	term	“resource	productivity”	designates	an	
indicator that reflects the GDP generated per unit of resources used by the economy. This is 
typically a macro-economic concept that can be presented alongside labor or capital produc-
tivity.
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Area Indicator Description
En

vir
on

m
en

ta
l

Water exploitation 
index, plus

The	Water	Exploitation	Index	plus	(WEI+)	is	a	measure	of	total	freshwater	use	as	a	percentage	
of	the	renewable	freshwater	resources	(groundwater	and	surface	water)	at	a	given	time	and	
place.	It	quantifies	how	much	water	is	abstracted	and	how	much	water	is	returned	after	use	
to the environment. The difference between water abstraction and return is regarded as water 
use and illustrates the pressure on renewable freshwater resources due to water demand. 
In the	absence	of	Europe-wide	agreed	formal	targets,	values	above	20%	are	generally	consid-
ered an indication of water scarcity, while values equal to or bigger than 40% indicate situa-
tions of severe water scarcity, i.e., the use of freshwater resources is clearly unsustainable. 
The indicator is presented as annual average values. Annual calculations at the national level, 
however, cannot reflect the uneven spatial and seasonal distribution of resources and may 
therefore mask water scarcity that occurs on a seasonal or regional basis. The indicator is 
a result	of	estimations	by	EEA	based	on	data	from	the	WISE	SoE	–	Water	quantity	database	
(WISE	3)	and	other	open	sources	(JRC,	Eurostat,	OECD,	FAO)	and	including	gap-filling	meth-
ods.

Protected areas

The indicator measures the surface of terrestrial and marine protected areas. The indicator 
comprises nationally designated protected areas and Natura 2000 sites. A nationally desig-
nated area is an area protected by national legislation. The Natura 2000 network comprises 
both	marine	and	terrestrial	protected	areas	designated	under	the	EU	Habitats	and	Birds	Direc-
tives with the goal of maintaining or restoring a favorable conservation status for habitat 
types	and	species	of	EU	interest.

Source:	authors’	work	based	on	Eurostat.

Research results

The indicators are presented in detail below.

  

Figure 3. Figure 4.  
 
 
 
 

  

Figure 5. Figure 6. 
 
 
 
 

  

Figure 7. Figure 8.  

1250000

1300000

1350000

1400000

1450000

1500000

1550000

1600000

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

1100

1150

1200

1250

1300

1350

1400

1450

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

0

5

10

15

20

25

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

3100

3200

3300

3400

3500

3600

3700

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

0

1000

2000

3000

4000

5000

6000

7000

8000

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

0

20

40

60

80

100

120

140

160

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

Figure 3. Energy	balance	2011-2020	[annual,	total,	
gross available energy, millions tonnes of oil 
equivalent]
Source:	authors’	work	based	on	Eurostat.

Figure 4. Energy	efficiency	2011-2020	[annual,	
primary energy consumption, million tonnes 
of oil	equivalent]
Source:	authors’	work	based	on	Eurostat.
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Figure 5. Share of energy from renewable sources 
[annual,	percentage]
Source:	authors’	work	based	on	Eurostat.	

Figure 6. Available energy, energy supply, and 
final	energy	Consumption	per	capita	2010-2019	
[annual,	total,	gross	available	energy,	kilograms	
of	oil	equivalent	(KGOE)	per	capita]
Source:	authors’	work	based	on	Eurostat.	
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Figure 7.	Water	statistics	on	the	national	level	2011-
2020	[total	gross	abstraction,	fresh	surface	and	
groundwater, million cubic meters]
Source:	authors’	work	based	on	Eurostat.	

Figure 8. Agricultural factor income per annual 
work	unit	2010-2021	[Index,	2010=100]
Source:	authors’	work	based	on	Eurostat.	
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Figure 11. Crop	production	in	EU	standard	humidity	
2013-2021	[annual,	crop	production	in	EU	standard	
humidity, area -cultivation/harvested/production, 
1000	ha)]
Source:	authors’	work	based	on	Eurostat.

Figure 9.	Healthy	life	years	by	sex	2011-2020	
[annual,	year,	total]
Source:	author’s	work	based	on	Eurostat.

Figure 12. People at risk of poverty or social 
exclusion	[annual,	percentage]
Source:	author’s	work	based	on	Eurostat.

Figure 10. Population connected to public 
water	supply	2011-2020	[annual,	percentage]
Source:	authors’	work	based	on	Eurostat.	
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Figure 13.	Years	of	life	lost	due	to	PM2.5	exposure	
[annual,	particulates	<	2.5µm,	years	of	life	lost]
Source:	authors’	work	based	on	Eurostat.

Figure 15. Environmental protection investments 
of	total	economy	2010-2021[annual,	percentage	of	
GDP]
Source:	authors’	work	based	on	Eurostat.

Figure 14. Air emissions accounts totals bridging 
to	emission	inventory	totals	[annual,	greenhouse	
gases (CO2, N2O in CO2 equivalent, CH4 in CO2 
equivalent, HFC in CO2 equivalent, PFC in CO2 
equivalent, SF6 in CO2 equivalent, NF3 in CO2 
equivalent)]
Source:	authors’	work	based	on	Eurostat.

Figure 16.	Resource	productivity	2012-2021	
[annual,	euro	per	kilogram]
Source:	authors’	work	based	on	Eurostat.
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Figure 17.	Water	exploitation	index	2002-2017	
[annual,	percentage]
Source:	authors’	work	based	on	Eurostat.

Figure 18.	Protected	areas	2012-2021	[annual,	
square kilometer, terrestrial protected area]
Source:	authors’	work	based	on	Eurostat.

Analysis of the selected indicators of the economic area of climate secu-
rity (Figures 3-8) indicates a decline in the effectiveness of energy policy, as 
well as declining energy efficiency in the countries of the EU. The index of 
energy balance, energy efficiency, as well as available energy sources is char-
acterised by a decreasing trend line (the decrease between the first year of 
the analysis and the last year was 11.5%, 12.4%, and 8.2%, respectively). 
Freshwater resources and water intake are also characterised by a declining 
trend line; this indicator fell by 60% between the first and last years of the 
analysis. Of the selected economic indicators, only those for the share of 
Renewable Energy Sources (up 34 percentage points) and agricultural factor 
income per annual work unit (up 36.65 percentage points) increased.

The desired direction of change is shown by the indicators selected for 
the social area, i.e., the number of years of healthy life (an increase of 2.6 
years between the first and last years of analysis, Figure 9), the population 
with access to public water (an increase of 2.3 percentage points, Figure 10), 
the number of people at risk of poverty (a decrease of 2.3 percentage points, 
Figure 12), and the number of years of life lost due to exposure to PM2.5 
particulate matter (a decrease of 30%, Figure 13). The indicator aimed at 
determining food security, i.e., crop production, is characterised by a declin-
ing trend line; a decrease of 4.5% was recorded (Figure 11).

Indicators of the environmental area show increases in resource produc-
tivity (up by 18.7%, Figure 16) and protected areas (up 28%, Figure 18). 
Despite the decreasing trend line for water exploitation, in the last year of the 
analysis, the indicator increases between the first and last years by 0.39 per-
centage points (Figure 17). Figure 15 illustrates the declining trend line for 
environmental investment (down 0.1 percentage points).
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The analysis reveals the weakest areas of climate security. In the case of 
the economic area, it is energy and the endangered energy security of the EU 
countries, as well as water security and the declining freshwater resource, 
with increasing water exploitation and pressure on renewable freshwater 
resources resulting from the demand for water. Data for the energy sector is 
available through 2020. Thus, events in 2022, i.e., Russia’s attack on Ukraine, 
will exacerbate the declining trend. Despite rising agricultural income, crop 
production is declining, which may threaten food security. Declining spend-
ing on environmental investment means a decline in the measures taken in 
this area, which may ultimately threaten environmental security. Resuming 
the above considerations, we can answer the question posed earlier and con-
clude that climate security is under serious threat.

Conclusions

Climate change is causing a number of consequences in environmental, 
social, and economic dimensions. The literature addresses this issue in a very 
broad way. Qualitatively new to these considerations is the issue of ensuring 
climate security. This paper addresses this issue, filling a gap in the literature 
by identifying the links between climate change and security in the context of 
the climate crisis, then de-emphasizing the concept of climate security (due 
to the limited number of texts containing a definition of the issue), and finally 
answering the question of when we can talk about climate security and 
whether we can determine the level of climate security based on properly 
selected indicators. A selection of indicators was made, which were classified 
into three groups. The limitation of the analysis is mainly the de-selectivity of 
the indicators, which is mainly due to the lack of data availability and their 
low quality. Analysis of the data for selected indicators showed weak areas in 
each of the areas mentioned and allowed us to conclude that climate security 
is at risk. Based on the argument thus made, there is a need for detailed 
development of climate security indicators based on the criterion of vulnera-
bility to climate change.

Acknowledgements

The paper was financed by the Polish Association of Economists of the Environment 
and Natural Resources.



ECONOMICS AND ENVIRONMENT  1(84)  •  2023

DOI: 10.34659/eis.2023.84.1.551

Theoretical and methodological problems 24

The contribution of the authors

Conception – D. Michalak (50%), P. Szyja (50%).
Literature review – D. Michalak (50%), P. Szyja (50%).
Acquisition of data – D. Michalak (50%), P. Szyja (50%).
Analysis and interpretation of data – D. Michalak (50%), P. Szyja (50%).

References

Adams, R. M. (1989). Global Climate Change and Agriculture: An Economic Perspec-
tive. American Journal of Agricultural Economics, 71(5), 1272-1279.

Albala-Bertrand, J. M. (1993). Natural disaster situations and growth: A macroeco-
nomic model for sudden disaster impacts. World Development, 21(9), 1417-
1434.

Ashford, N. A., & Hall, R. P. (2018). Climate change and energy challenges. In N.A. Ash-
ford & R.P. Hall (Eds.), Technology, Globalization, and Sustainable Development 
(pp. 695-709). London: Routledge. https://doi.org/10.4324/9780429468056-
18

Biernacik, D., & Jakusik, E. (2016). Wpływ zmian klimatu na atrakcyjność turystyczną 
Wybrzeża. In T. Noch, W. Mikołajczewska & A. Wesołowska (Eds.), Globalizacja a 
regionalna ochrona środowiska (pp. 233-247). Gdańsk: Wydawnictwo Gdańskiej 
Szkoły Wyższej. https://doi.org/10.13140/RG.2.2.14229.19684

Brenner, T., & Lee, D. (2014). Weather Conditions and Economic Growth – Is Productiv-
ity Hampered by Climate Change? Working Papers on Innovation and Space. Mar-
burg Geography. Philipps-Universität Marburg. https://www.uni-marburg.de/
de/fb19/forschung/reihen/working-paper-pdf/wp06_14.pdf

Cevik, S. (2022). Climate Change and Energy Security: The Dilemma or Opportunity 
of the Century? International Monetary Fund, 2022(174). https://doi.
org/10.5089/9798400218347.001

Dillon, A., McGee, K., & Oseni, G. (2015). Agricultural Production, Dietary Diversity 
and Climate Variability. The Journal of Development Studies, 51(8), 976-995. 
https://doi.org/10.1080/00220388.2015.1018902

Elias, S. A. (2018). Climate Change and Energy. Encyclopedia of the Anthropocene, 1, 
457-466. https://doi.org/10.1016/B978-0-12-809665-9.10515-4

European Commission. (2013). Communication from the Commission to the Euro-
pean Parliament, the Council, the European Economic and Social Committee and 
the Committee of the Regions. An EU Strategy on adaptation to climate. 
COM(2013) 216 final. https://eur-lex.europa.eu/legal-content/EN/TXT/?uri= 
celex%3A52013DC0216

Eurostat. https://ec.europa.eu/eurostat
Firląg, S., Kaliszuk-Wietecka, A., & Witkowski, B. (2020). The influence of climate 

change on the energy performance and thermal comfort in building. Builder, 
274(5), 56-58. https://doi.org/10.5604/01.3001.0014.0539

Florek, J., & Czerwińska-Kayzer, D. (2013). Sposoby zarządzania ryzykiem działalno-
ści gospodarczej w gospodarstwach rolnych. Roczniki Naukowe Stowarzyszenia 
Ekonomistów Rolnictwa i Agrobiznesu, 15(5), 70-75.

Gornall, J., Betts, R., Burke, E., Clark, R., Camp, J., Willett, K., & Wiltshire, A. (2010). 
Implications of climate change for agricultural productivity in the early twen-

https://doi.org/10.4324/9780429468056-18%20
https://doi.org/10.4324/9780429468056-18%20
https://doi.org/10.13140/RG.2.2.14229.19684
https://www.uni-marburg.de/de/fb19/forschung/reihen/working-paper-pdf/wp06_14.pdf%20
https://www.uni-marburg.de/de/fb19/forschung/reihen/working-paper-pdf/wp06_14.pdf%20
https://doi.org/10.5089/9798400218347.001
https://doi.org/10.5089/9798400218347.001
https://doi.org/10.1080/00220388.2015.1018902
https://doi.org/10.1016/B978-0-12-809665-9.10515-4%20
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A52013DC0216%20
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A52013DC0216%20
https://ec.europa.eu/eurostat
https://doi.org/10.5604/01.3001.0014.0539%20


ECONOMICS AND ENVIRONMENT  1(84)  •  2023 Theoretical and methodological problems

DOI: 10.34659/eis.2023.84.1.551

25

ty-first century. Philosophical Transactions of the Royal Society B, 365(1554), 
2973-2989. https://doi.org/10.1098/rstb.2010.0158

Hajat, S., Kovats, R. S., & Lachowycz, K. (2007). Heat-related and cold-related deaths 
in England and Wales: who is at risk? Occupational and Environmental Medicine, 
64(2), 93-100. https://doi.org/10.1136/oem.2006.029017

Hochrainer, S. (2009). Assessing the Macroeconomic Impacts of Natural Disasters: Are 
there Any? Policy Research working paper WPS 4968. World Bank. https://open-
knowledge.worldbank.org/handle/10986/4162

Hoegh-Guldberg, O., Jacob, D., Taylor, M., Bindi, M., Brown, S., Camilloni, I., Diedhiou, 
A., Djalante, R., Ebi, K. L., Engelbrecht, F., Guiot, J., Hijioka, Y., Mehrotra, S., Payne, 
A., Seneviratne, S. I., Thomas, A., Warren, R., & Zhou, G. (2018). Impacts of 1.5ºC 
Global Warming on Natural and Human Systems. In V. Masson-Delmotte, P. Zhai, 
H.-O. Pörtner, D. Roberts, J. Skea, P.R. Shukla, A. Pirani, W. Moufouma-Okia, C. 
Péan, R. Pidcock, S. Connors, J.B.R. Matthews, Y. Chen, X. Zhou, M.I. Gomis, E. Lon-
noy, T. Maycock, M. Tignor & T. Waterfield (Eds.), Global Warming of 1.5°C. An 
IPCC Special Report on the impacts of global warming of 1.5°C above pre-industrial 
levels and related global greenhouse gas emission pathways, in the context of 
strengthening the global response to the threat of climate change, sustainable 
development, and efforts to eradicate poverty (pp. 175-311). In Press. https://
www.ipcc.ch/site/assets/uploads/sites/2/2019/02/SR15_Chapter3_Low_Res.
pdf

IPCC. (2013). Climate change 2013. The Physical Science Basis. https://www.ipcc.ch/
site/assets/uploads/2018/03/WGIAR5_SPM_brochure_en.pdf

IPCC. (2014). Climate Change 2014: Synthesis Report. https://www.ipcc.ch/site/
assets/uploads/2018/05/SYR_AR5_FINAL_full_wcover.pdf

IPCC. (2018). Global Warming of 1.5°C. An IPCC Special Report on the impacts of global 
warming of 1.5°C above pre-industrial levels and related global greenhouse gas 
emission pathways, in the context of strengthening the global response to the threat 
of climate change, sustainable development, and efforts to eradicate poverty. 
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Full_Report_
High_Res.pdf

Janowicz-Lomott, M., & Łyskawa, K. (2014). Kształtowanie indeksowych ubezpieczeń 
upraw oparte na indywidualizmie w postrzeganiu ryzyka przez gospodarstwa 
rolne w Polsce. Prace Naukowe Uniwersytetu Ekonomicznego we Wrocławiu, 
371, 123-136.

Jasikowska, K., & Pałasz, M. (2022). Kryzys klimatyczno-ekologiczny i akademia: 
emocje, polityczność, wyobraźnia. In K. Jasikowska & M. Pałasz (Eds.), Za pięć 
dwunasta koniec świata. Kryzys klimatyczno-ekologiczny głosem wielu nauk (pp. 
7-32). Kraków: Uniwersytet Jagielloński.

Kaiser, H., Wilks, D., Rossiter, D., & Radha, S. (1993). A Farm-Level Analysis of Eco-
nomic and Agronomic Impacts of Gradual Climate Warming. American Journal of 
Agricultural Economics, 75(2), 387-398.

Kitler, W. (2011). Bezpieczeństwo narodowe RP. Podstawowe kategorie. Uwarunkowa-
nia. System. Warszawa: Akademia Obrony Narodowej.

Kjellstrom, T., Kovats, R. S., Lloyd, S. J., Holt, T., & Tol, R. S. J. (2008). The Direct Impact 
of Climate Change on Regional Labour Productivit. Economic and Social Research 
Institute. https://www.econstor.eu/bitstream/10419/50035/1/584380003.pdf

Kłoczko-Gajewska, A., & Sulewski, P. (2009). Postawy rolników wobec ryzyka oraz 
sposoby jego ograniczenia. Roczniki Naukowe Stowarzyszenia Ekonomistów 
Rolnictwa i Agrobiznesu, 96(1), 141-148.

https://doi.org/10.1098/rstb.2010.0158
https://doi.org/10.1136/oem.2006.029017%20
https://openknowledge.worldbank.org/handle/10986/4162%20
https://openknowledge.worldbank.org/handle/10986/4162%20
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/02/SR15_Chapter3_Low_Res.pdf%20
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/02/SR15_Chapter3_Low_Res.pdf%20
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/02/SR15_Chapter3_Low_Res.pdf%20
https://www.ipcc.ch/site/assets/uploads/2018/03/WGIAR5_SPM_brochure_en.pdf%20
https://www.ipcc.ch/site/assets/uploads/2018/03/WGIAR5_SPM_brochure_en.pdf%20
https://www.ipcc.ch/site/assets/uploads/2018/05/SYR_AR5_FINAL_full_wcover.pdf%20
https://www.ipcc.ch/site/assets/uploads/2018/05/SYR_AR5_FINAL_full_wcover.pdf%20
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Full_Report_High_Res.pdf.
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Full_Report_High_Res.pdf.
https://www.econstor.eu/bitstream/10419/50035/1/584380003.pdf%20


ECONOMICS AND ENVIRONMENT  1(84)  •  2023

DOI: 10.34659/eis.2023.84.1.551

Theoretical and methodological problems 26

Kongorld, A. (2014). Climate Change and Energy. In A. Kongorld (Ed.), A Better World 
(pp. 37-63). New York: Palgrave Macmillan. https://doi.org/10.1007/978-1-
137-33712-2_3

Kornatowska, B., & Smogorzewska, M. (2010). Zmiany klimatu a ekosystemy leśne: 
aktualna polityka klimatyczna. Leśne Prace Badawcze, 71(4), 415-421.

Koźmiński, C., & Michalska, B. (2010). Niekorzystne zjawiska atmosferyczne w Pol-
sce. Straty w rolnictwie. In C. Koźmiński, B. Michalska & J. Leśny (Eds.), Klima-
tyczne zagrożenia rolnictwa w Polsce (pp. 9-54). Szczecin: Wydawnictwo 
Naukowe Uniwersytetu Szczecińskiego.

Kozyra, J., & Górski, T. (2008). Wpływ zmian klimatycznych na rolnictwo w Polsce. In 
J. Kozyra, J. Wilkin, J. Cebula, J. Leśny, J. Olejnik, N. Dobrzyńska, R. Dworakowski, 
T. Górski, Z. Karaczun, L. Latocha, T. Oboda, R. Łuszczak, A. Olecka, S. Pietkiewicz, 
M. Sadowski, T. Serba & Z. Wyszyński (Eds.), Zmiany klimatu, a rolnictwo i obszary 
wiejskie (pp. 37-38). Warszawa: Fundacja na rzecz Rozwoju Polskiego Rolnictwa.

Kundzewicz, Z. W., Mata, L. J., Arnell, N. W., Döll, P., Jimenez, B., Oki, T., Şen, Z., & Shiklo-
manov, I. (2008). The implications of projected climate change for freshwater 
resources and their management resources and their management. Hydrological 
Sciences Journal, 53(1), 2-10. https://doi.org/10.1623/hysj.53.1.3

Kurdyś-Kujawska, A. (2016). Ekspozycja gospodarstw rolnych na ryzyko pogodowe a 
skłonność rolników do uczestnictwa w systemie ubezpieczeń rolnych. Roczniki 
Naukowe Stowarzyszenia Ekonomistów Rolnictwa i Agrobiznesu, 18(5), 103-110.

Lenton, T. M., Rockström, J., Gaffney, O., Rahmstorf, S., Richardson, K., Steffen, W., & 
Schellnhuber, H. J. (2019). Climate tipping points – too risky to bet against. The 
growing threat of abrupt and irreversible climate changes must compel political 
and economic action on emissions. Nature, 575, 592-596.

Loayza, N., Olaberria, E., Rigolini, J., & Christiaensen, L. (2012). Natural Disasters and 
Growth – Going Beyond the Averages. World Development, 40(7), 1317-1336. 
https://doi.org/10.1016/j.worlddev.2012.03.002

Lobell, D., & Field, C. (2007). Global scale climate–Crop yield relationships and the 
impacts of recent Warming. Environmental Research Letters, 2(1), 014002.

Mason, M. (2014). Climate Insecurity in (Post) Conflict Areas: The Biopolitics of 
United Nations Vulnerability Assessments. Geopolitics, 19(4), 806-828. https://
doi.org/10.1080/14650045.2014.903393

Mazzo, J. (2009). Chapter Three: Darfur: The First Modern Climate-Change Conflict. 
The Adelphi Papers, 49(409), 73-86. https://doi.org/10.1080/194455710037 
55538

Michalak, D. (2012). Wpływ warunków pogodowych na kształtowanie się energii 
cieplnej na przykładzie Dalkia Łódź. Ekonomia i Zarządzanie, 231-249.

Michalak, D. (2013). Wpływ warunków pogodowych na przychody podmiotów 
gospodarczych jako wyzwanie zrównoważonego rozwoju XXI wiek. Rynek 
Międzynarodowy, 120-130.

Michalak, D. (2018). Impact of weather conditions yield. Social Inequalities and Eco-
nomic Growth, Zeszyt, 55(3), 377-400.

Nordhaus, W. (2021). Kasyno Klimatyczne. Ryzyko, niepewność i ekonomia globalnego 
ocieplenia. Warszawa: PTE.

Noy, I. (2009). The macroeconomic consequences of disasters. Journal of Development 
Economics, 88(2), 221-231. https://doi.org/10.1016/j.jdeveco.2008.02.005

Olesen, J., Tmka, M., Kersebaum, K., & Skjelvag, A. (2011). Impacts and adaptation of 
European crop production systems to climate change. European Journal of Agro-
nomy, 34(2), 96-112.

https://doi.org/10.1007/978-1-137-33712-2_3
https://doi.org/10.1007/978-1-137-33712-2_3
https://doi.org/10.1623/hysj.53.1.3%20
https://doi.org/10.1016/j.worlddev.2012.03.002%20
https://doi.org/10.1080/14650045.2014.903393
https://doi.org/10.1080/14650045.2014.903393
https://doi.org/10.1080/19445571003755538
https://doi.org/10.1080/19445571003755538
https://doi.org/10.1016/j.jdeveco.2008.02.005


ECONOMICS AND ENVIRONMENT  1(84)  •  2023 Theoretical and methodological problems

DOI: 10.34659/eis.2023.84.1.551

27

Olkiewicz, A. (2015). Ryzyko w działalności rolniczej i ubezpieczeniowe instrumenty 
jego ograniczania. Roczniki Naukowe Stowarzyszenia Ekonomistów Rolnictwa i 
Agrobiznesu, 17(2), 176-182.

Palinkas, P., & Szekała, C. (2008). Farmers’ perception on risk and crisis management. 
In M.P. Meuwissen, M.A. Van Asseldonk & R.B. Huirne (Eds.), Income stabilization 
in European agriculture: design and economic impact of risk management tools 
(pp. 97-122). Wageningen Academic Publishers.

Piniewski, M., Laizé, C. L. R., Acreman, M. C., Okruszko, T., & Schneider, C. (2014). 
Effect of climate change on environmental flow indicators in the Narew Basin. 
Journal of Environmental Quality, 43(1), 155-167. https://doi.org/10.2134/
jeq2011.0386

PNNL. (2022, October 1). Climate Security. Anticipating climate change impacts on 
national security. https://www.pnnl.gov/climate-security

Prandecki, K. (2021). Skutki zaniechań w realizacji polityki klimatycznej. In J. Trusz-
czyński, J. Barcz & J. Niżnik (Eds.), Polska w Europie jutra Polityka europejska Pol-
ski w kontekście zmian międzynarodowych XXI wieku (pp. 151-164). Warszawa: 
PAN.

Raddatz, C. (2007). Are external shocks responsible for the instability of output in 
low-income countries? Journal of Development Economics, 84(1), 155-187.

Remmits, F., Dick, E., & Rademaker, M. (2020). Climate Security Assessment. A Method-
ology and Assessment of the Nexus between Climate Hazards and Security of 
Nations and Regions. The Hague Centre for Strategic Studies. https://hcss.nl/
wp-content/uploads/2021/01/Climate-Security-Assessment-March-2021.pdf

Ripple, W. J., Wolf, C., Newsome, T. M., Barnard, P., & Moomaw, W. R. (2020). World 
Scientists’ Warning of a Climate Emergency. BioScience, 70(1), 8-12. https://doi.
org/10.1093/biosci/biz088

Robine, J. M., Cheung, S. L., Le Roy, S., Van Oyen, H., Griffiths, C., Michel, J. P., & Herr-
mann, F. R. (2008). Death toll exceeded 70,000 in Europe during the summer of 
2003. Comptes Rendus Biologies, 331(2), 171-178. https://doi.org/10.1016/j.
crvi.2007.12.001

Sadowski, A. (2018). Gospodarka, rolnictwo i środowisko w wybranych częściach 
świata. Zagadnienia Ekonomiki Rolnej, 1(354), 96-112. DOI: https://doi.org/10. 
30858/zer/89617

Schneider, C., Laizé, C. L. R., Acreman, M. C., & Floerke, M. (2013). How will climate 
change modify river flow regimes in Europe? Hydrol. Earth Syst. Sci., 17(1), 325-
339. https://doi.org/10.5194/hess-17-325-2013

Seddon, A. W., Macias-Fauria, M., Long, P. R., Benz, D., & Willis, K. J. (2016). Sensitivity 
of global terrestrial ecosystems to climate variability. Nature, 531, 229-232. doi: 
10.1038/nature16986

Sobiech, J., & Kurdyś-Kujawska, A. (2014). Ryzyko działalności rolniczej na obszarze 
pomorza środkowego i jego wpływ na podejmowanie przez rolników decyzje 
finansowane i inwestycyjne. In D. Zawadzka & J. Sobiech (Eds.), Wzrost i alokacja 
aktywów finansowych i rzeczowych rolników (przedsiębiorstw rolniczych i gospo-
darstw domowych) pomorza środkowego (pp. 301-358). Koszalin: Wydawnictwo 
Uczelniane Politechniki Koszalińskiej.

Stempel, R. (2011). Ryzyko w uprawach polowych na terenie Polski Północnej i wyko-
rzystane ubezpieczenia. Zeszyty Naukowe Uniwersytety Ekonomicznego 
w Poznaniu, 182, 86-96.

https://doi.org/10.2134/jeq2011.0386%20
https://doi.org/10.2134/jeq2011.0386%20
https://www.pnnl.gov/climate-security%20
https://hcss.nl/wp-content/uploads/2021/01/Climate-Security-Assessment-March-2021.pdf%20
https://hcss.nl/wp-content/uploads/2021/01/Climate-Security-Assessment-March-2021.pdf%20
https://doi.org/10.1093/biosci/biz088
https://doi.org/10.1093/biosci/biz088
https://doi.org/10.1016/j.crvi.2007.12.001
https://doi.org/10.1016/j.crvi.2007.12.001
https://doi.org/10.30858/zer/89617
https://doi.org/10.30858/zer/89617
https://doi.org/10.5194/hess-17-325-2013%20
doi:%2010.1038/nature16986
doi:%2010.1038/nature16986


ECONOMICS AND ENVIRONMENT  1(84)  •  2023

DOI: 10.34659/eis.2023.84.1.551

Theoretical and methodological problems 28

Sulewski, P. (2014). Skłonność rolników do ryzyka a stosowanie strategiczne jego 
ograniczenia. Roczniki Naukowe Ekonomii Rolnictwa i Rozwoju Obszarów Wiej-
skich, 101(4), 116-126.

Szwed, M., Karg, G., Pińskwar, I., Radziejewski, M., Graczyk, D., Kędziora, A., & Kundze-
wicz, Z. W. (2010). Climate change and its effect on agriculture, water resources 
and human health sectors in Poland. Natural Hazards Earth System Sciences, 
10(8), 1725-1737. https://doi.org/10.5194/nhess-10-1725-2010

TNI. (2021, October 12). Primer on climate security. The dangers of militarising the 
climate crisis. https://www.tni.org/en/publication/primer-on-climate-security#1

Tripathi, A., Tripathi, D. K., Chauhan, D. K., Kumar, N., & Singh, G. S. (2016). Paradigms 
of climate change impacts on same major food sources of the world: a review on 
current knowledge and future prospects. Agriculture, Ecosystems and Environ-
ment, 216, 356-373. http://dx.doi.org/10.1016/j.agee.2015.09.034

Trnka, M., Olesen, J. E., Kersebaum, K. C., Skjelvåg, A. O., Eitzinger, J., Seguin, B., Pelto-
nen-Sainioa, P., Rotter, R., Iglesias, A., Orlandini, S., Dubrowski, M., Hlavinka, P., 
Balek, J., Eckersten, H., Cloppet, E., Gobin, A., Vučetić, V., Nejedlik, P., Kumar, S., 
Lalic, B., Mestre, A., Rossi, F., Kozyra, J., Alexandrov, V., Semerádová, D., & Žalud, Z. 
(2011). Agroclimatic conditions in Europe under climate change. Global Change 
Biology, 17, 2298-2318.

Trombetta, M. J. (2008). Environmental security and climate change: analysing the 
discourse. Cambridge Review of International Affairs, 21(4), 585-602. https://
doi.org/10.1080/09557570802452920

Tubiello, F., & Schmidhuber, J. (2008). Global Food Security under Climate Change. 
Proceedings of the National Academy of Sciences, 104(50), 19703-19708. 
https://doi.org/10.1073/pnas.0701976104

UN. (2020). The Secretary-General’s Peacebuilding Fund Climate Security and Peace-
building. https://www.un.org/peacebuilding/sites/www.un.org.peacebuilding/
files/documents/brief_climate_security_20200724_2.pdf

UNEP. (2011). Livelihood Security Climate Change, Migration and Conflict in the Sahel. 
https://wedocs.unep.org/20.500.11822/8032

UNEP. (2022, October 1). Climate change and security risks. https://www.unep.org/
explore-topics/disasters-conflicts/what-we-do/disaster-risk-reduction/cli-
mate-change-and-security

UNHCR. (2022, September 29). Climate change and disaster displacement. https://
www.unhcr.org/climate-change-and-disasters.html

Van Vliet, M. T. H., Ludwig, F., & Kabat, P. (2013). Global streamflow and thermal hab-
itats of freshwater fishes under climate change. Climatic Change, 121(4), 739-
754. https://doi.org/10.1007/s10584-013-0976-0

Vetter, T., Reinhardt, J., Floerke, M., van Griensven, A., Hattermann, F., Huang, S., Koch, 
H., Pechlivanidis, I., Ploetner, S., Seidou, O., Su, B., Vervoort, R. W., & Krysanova, V. 
(2016). Evaluation of sources of uncertainty in projected hydrological changes 
under climate change in 12 large-scale river basins. Climatic Change, 141, 419-
433. https://doi.org/10.1007/s10584-016-1794-y

Wang, X., Yang, T., Wortmann, M., Shi, P., Hattermann, F., Lobanova, A., & Aich, V. 
(2016). Analysis of multi-dimensional hydrological alterations under climate 
change for four major river basins in different climate zones. Climatic Change, 
141, 483-498. https://doi.org/10.1007/s10584-016-1843-6

World Bank. (2010). World Development Report 2010: Development and Climate 
Change. https://openknowledge.worldbank.org/handle/10986/4387

https://doi.org/10.5194/nhess-10-1725-2010
https://www.tni.org/en/publication/primer-on-climate-security%231%20
http://dx.doi.org/10.1016/j.agee.2015.09.034
https://doi.org/10.1080/09557570802452920%20
https://doi.org/10.1080/09557570802452920%20
https://doi.org/10.1073/pnas.0701976104%20
https://www.un.org/peacebuilding/sites/www.un.org.peacebuilding/files/documents/brief_climate_security_20200724_2.pdf%20
https://www.un.org/peacebuilding/sites/www.un.org.peacebuilding/files/documents/brief_climate_security_20200724_2.pdf%20
https://wedocs.unep.org/20.500.11822/8032%20
https://www.unep.org/explore-topics/disasters-conflicts/what-we-do/disaster-risk-reduction/climate-change-and-security%20
https://www.unep.org/explore-topics/disasters-conflicts/what-we-do/disaster-risk-reduction/climate-change-and-security%20
https://www.unep.org/explore-topics/disasters-conflicts/what-we-do/disaster-risk-reduction/climate-change-and-security%20
https://www.unhcr.org/climate-change-and-disasters.html%20
https://www.unhcr.org/climate-change-and-disasters.html%20
https://doi.org/10.1007/s10584-013-0976-0
https://doi.org/10.1007/s10584-016-1794-y%20
https://doi.org/10.1007/s10584-016-1843-6%20
https://openknowledge.worldbank.org/handle/10986/4387%20

	_GoBack
	_Hlk123155521
	bau2
	bau1
	_Hlk110949991
	_Hlk69406924
	_Hlk69406856
	_Hlk117172677
	_Hlk117172946
	_Hlk117173146
	_Hlk115960103
	_Hlk115968550
	_Hlk115968578
	_Hlk115968663
	_Hlk115968608
	_Hlk116296126
	_Hlk115969005
	_Hlk115969127
	_Hlk114307195
	_Hlk115970263
	_Hlk115970285
	_Hlk115960765
	_Hlk41681135
	_Hlk41680871
	_GoBack

