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Climate proactivity as a factor fostering 
regional competitiveness and resilience

Abstract: Climate transition affects many social, economic and political processes. With 
the green transformation and increasing climate change, the competitive paradigm is 
shifting toward greater impact of environmentally related factors. To improve the com-
petitiveness, economic performance and resilience of regional units, appropriate climate 
change mitigation action and policy are needed. The strategy to anticipate and cope with 
the inevitable impacts under various climate change scenarios is referred to as climate 
proactivity. This paper attempts to describe regional climate proactivity in economic, in-
stitutional and social dimensions and to examine the differences in climate proactivity 
approach among European Union regions (NUTS 2). For this purpose, an original re-
search model of climate proactivity, synthetic Overall Regional Climate Proactivity Index 
(ORCPI) and a typology of regions in terms of climate proactivity were developed. The 
result was a ranking of EU regions and a typology containing 4 groups of regions: leaders, 
progressive, moderate and lagging behind, into which all EU regions were classified. The 
survey revealed that Scandinavian regions are the leaders in climate proactivity, while 
regions from Central and Eastern Europe countries represent the largest group of regions 
lagging behind.

Key words: Climate change, climate proactivity, regional competitiveness, resilience, 
European Union

Introduction

The literature lists a number of factors that foster the competitiveness of regions 
and make them more resilient to the ongoing rapid socio-economic changes (Os-
trouch, Sługocki 2018, Rusu, Roman 2018, Stiglitz et al. 2018, Ketels, Porter 
2020, Pyankova et al. 2021). The concept of competitiveness has evolved from 
single to multi-factor (Annoni, Dijkstra 2019, Schwab 2019). Initially, only re-
sults were considered as expression of competitiveness, and later the theory was 
expanded to include the inputs of social, political or economic nature required to 
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achieve outcomes (Bhawsar, Chattopadhyay 2015, Alonso et al. 2020). With the 
green transition and advancing climate change, the paradigm of competitiveness 
is shifting (Zhang et al. 2020, Karman et al. 2021). The need to adapt to the con-
sequences of climate transformation makes it necessary to broaden the determi-
nants of competitiveness of environmentally related factors (Porter et al. 2015). 
The uncertainty resulting from climate transformation is causing regional com-
petitiveness to be increasingly linked to the concept of proactivity and resilience, 
seen as multi-faceted, involving different actors, interests and capabilities as part 
of a continuous process of change (Vallance, Carlton 2015, Heininen, Exner-Pirot 
2020). The idea of proactive approach and resilience involves an ongoing process 
of anticipation, investigation, reflection and learning, requiring new perspectives 
and multi-aspects methods and the potential need for radical change (Kizos et 
al. 2018). Predominantly the climate adaptation effort focused on mitigation-re-
ducing greenhouse gas (GHG) emissions to prevent dangerous climate change 
(Jiang et al. 2019). The next phase was about adaptation, or coping with impacts 
that cannot be avoided. Proactive approach is understood as the adjustment of 
practices to reduce, protect and resist climate change hazards (UNDP 2002). 
Proactivity refers to all strategies which alter economic and social infrastructure 
to better fit the unavoidable and irreversible climate change (Karman et al. 2021). 
A proactive approach seeks ways to reduce the risk of undesirable climate change 
impacts occurring in the future (Grant et al. 2017). Proactivity involves also an-
ticipating future events or challenges under conditions of high uncertainty, the 
possibility of non-linear, rapid or abrupt changes that may affect the environment. 
The concept of climate proactivity is described as a process with a different adap-
tive character than the strategies implemented so far (Murphy 2007). The liter-
ature lists a number of approaches. One of them provides a classification using 
different scopes: timing (reactive and proactive adaptation), temporal (strategic 
adaptation with long-term adjustments and tactical adaptation with short-term 
adjustments) and spatial (localized adaptation with single action and widespread 
adaptation with systemic approach) (Khan et al. 2018). Zilberman et al. (2012) 
identified incremental adaptation versus transformative adaptation and reactive 
versus proactive. In the literature the most common distinction is between re-
active and proactive adaptation, where reactive adaptation takes place after the 
negative effects of climate change have already been felt, while proactive adap-
tation aims to anticipate possible damage from climate change (Shalizi, Lecocq 
2010, Fazey et al. 2015, McDonald et al. 2019). Mitigating the negative effects 
of climate change is expected to improve the competitiveness and resilience of 
territorial units. A regional approach to adaptation can significantly help reduce 
climate vulnerability. Integration of economic resources, relevant institutional 
structures and community cooperation strengthens the adaptation potential of 
individual territorial units. Accelerating climate change affects the living envi-
ronment of people, resulting in damages to ecosystems, infrastructure, public 
health, causing lower agricultural productivity, and a decline in both labor supply 
and worker productivity. Climate transformation changes economic conditions in 
the regions and, as a result, influences their attractiveness and competitiveness.
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The importance of climate proactivity as a driver of competitiveness has re-
ceived little attention in the literature and remains unexplored (Moldan 2012). 
Thus there is a need to look at regional competitiveness from a new perspective, 
with greater consideration for climate change. The paper’s novelty derives from 
recognizing climate proactivity as a key important factor, “game changer” for 
concept of regional competitiveness. The aim of the article is to describe regional 
climate proactivity in economic, institutional and social dimensions and to ex-
amine differences in climate proactivity among European Union regions (NUTS 
2). For this purpose the Overall Regional Climate Proactivity Index (ORCPI) was 
developed, and a typology of regions in terms of climate proactivity was pro-
posed. The paper makes several contributions. First, many previous studies have 
concentrated mainly on reactive approach to climate transition, while this article 
focuses on climate proactivity and considers it from economic, institutional and 
social dimensions. The second, refers to the regional level of the research. Pre-
vious studies on climate change have focused primarily on the macro level, i.e. 
individual countries, or the micro level, i.e. referring to economic entities. This 
study focuses on a regional perspective and covers all EU NUTS 2 regions. The 
third, concerns methodological aspects, i.e. both in terms of the original method 
of examining and creating the typology of regional climate proactiveness. Finally, 
this paper supports the discussion on impacts of climate changes on regional 
performance and competitiveness. The article is structured as follows. After an 
Introduction including a literature review, the following sections are presented: 
Materials and Methods, Results, Discussion and Conclusion.

Materials and Methods

To assess the regional climate proactivity of EU regions NUTS2 level, an origi-
nal research model was developed, covering 3 dimensions of climate proactivity 
(economic, institutional and social) (Fig. 1). Each of them was described by a 
group of diagnostic factors and char-
acterized by indicators with appropri-
ate spatial variability and information 
value (Table 1).

The economic dimension focuses 
on factors that are key for improving 
economic performance and competi-
tiveness, and are significantly related 
to climate change. Economic dimen-
sion refers to the labor market, the 
market of goods and services and the 
volume of consumption and green-
house gas emissions. Institutional di-
mension concerns factors linked with 
the climate policy issue, in particular 

Fig. 1. Model of climate regional proacti-
vity

Source: own study.
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the creation of conditions for implementing climate policy and achieving climate 
goals. Concentrates on climate protection (through the creation and monitoring 
of plans, analysis of good practices) and the financial resources. Social dimension 
focuses on factors like social engagement and health. In this case the awareness 
and attitude toward climate change are crucial, they help to understand the phe-
nomenon and its consequences, and thus support government action in the field 
of climate protection. The strong link between perceptions and adaptation had 
been proved in literature (Taylor 2014, Antronico et al. 2020, Arnout 2022). Eco-
nomic and institutional factors explain engaging in adaptation to climate change, 
while social factors act as drivers boosting proactive adaptation. Future policies 
should focus on promoting proactive attitude by developing social connections 
and access to information, as well as on economic and institutional mechanisms 
for efficient and effective adaptation (Engler et al. 2021). Each of the analyzed 
dimensions of proactivity was described by a set of relevant factors. The primary 
source of data was the Eurostat database. The detailed, diagnostic indicators as-
signed to each dimension are shown in the Table 1.

The research procedure included the following stages:
1. Calculation of indicators for 3 dimensions of proactivity, i.e. economic, in-

stitutional and social. They were computed as the mean of the variables de-
scribing a given dimension, after the necessary transformation and standard-
ization of data. The problem that arose in the calculations was missing data. 
In the case of a low percentage of missing data, a median-based positional 

Table 1. Dimensions of climate regional proactivity

Dimension Diagnostic indicator

Economic x1 – Eco-innovations
x2 – Share of green jobs in the total number of jobs
x3 – Employment in sectors sensitive to climate change
x4 – A market for organic products
x5 – Annual greenhouse gas emissions
x6 – Material circularity index
x7 – Resource efficiency
x8 – Domestic material consumption
x9 – Production capacity of energy from RES
x10 – Newly registered electric cars
x11 – Volume of production of environmental goods

Institutional x12 – Outlays on fixed assets for air and climate protection
x13 – Regions declaring having a climate policy
x14 – The greenhouse gas emission gap
x15 – The gap in the production of energy from RES
x16 – The energy efficiency gap
x17 – Advancement of the process of withdrawing from the coal-based economy

Social x18 – Environmental awareness of residents
x19 – Pro-ecological attitudes of residents
x20 – Premature mortality due to air pollution
x21 – Participation in volunteer activities

Source: own study.
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imputation was used. The missing value was replaced by the median deter-
mined on the group of observations of the closest objects-regions belonging 
to the same country. In the situation of a significant number of missing values 
for a country, in order not to distort the results of the survey, missing data 
were not replaced. The lack of data occurred for variable: x1 (for Latvia, Lith-
uania, Luxembourg), variable x2 (for Greece, Hungary and Slovakia), variable 
x3 (for Lithuania and Ireland), variable x8 (for the United Kingdom), variable 
x12 (for Greece, the Netherlands, Finland, Sweden, the United Kingdom).

2. Calculation of the synthetic index of climate proactivity of regions. It was 
computed as the mean of the three distinguished dimensions (all have the 
same weight).

3. Clustering of regions using the k-means clustering algorithm. The basis for 
grouping was the calculated synthetic index. As a result, 4 groups of regions 
were distinguished:
• regions lagging behind (with the lowest scores),
• moderate regions (with moderate scores),
• progressive regions (with higher medium scores),
• regional leaders (with the highest scores).
The outcomes of applied research were individual rankings of EU regions re-

lating to economic, institutional and social dimensions of climate proactivity, 
overall ranking of climate proactivity, and a typology of regions according to their 
level of climate proactivity.

Results

From the conducted research the following results were obtained. In the ranking 
of the economic dimension of climate proactivity the highest position were taken 
by the Dutch regions. Well ranked were also regions from Germany (Oberbay-
ern, Düsseldorf, Köln), while the lowest places were held by regions from the 

Table 2. Regions with the highest and lowest values of the index of climate proactivity of 
the economic dimension

NUTS2 Region Value NUTS2 Region Value

NL33 Zuid-Holland 1.052 PL62 Warmińsko-mazurskie −1.680
NL32 Noord-Holland 0.992 SK01 Bratislavský kraj −1.220
NL41 Noord-Brabant 0.985 HU11 Budapest −1.097
NL22 Gelderland 0.968 HU22 Nyugat-Dunántúl −1.092
NL21 Overijssel 0.832 HU31 Észak-Magyarország −1.089
NL42 Limburg (NL) 0.748 HU21 Közép-Dunántúl −1.080
NL31 Utrecht 0.727 HU12 Pest −1.072
NL11 Groningen 0.676 HU23 Dél-Dunántúl −1.041
NL12 Friesland (NL) 0.654 HU33 Dél-Alföld −1.040
NL13 Drenthe 0.649 HU32 Észak-Alföld −1.024

Source: own study.
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countries of Central and Eastern Europe, in particular from: Poland, Slovakia and 
Hungary (Table 2).

The economic advantage of Dutch regions was due to active employment pol-
icies, including the creation of so-called “green jobs”, i.e. jobs that are created 
by integrating sustainability into the consumption and production model. This 
means an increase in the number of jobs, but also a change in the structure of the 
market, towards environmentally friendly sectors. This applies in particular to 
public transportation, renewable energy sources, construction or waste manage-
ment. Dutch regions had the highest resource productivity among EU regions. 
They led in implementing a circular and resource-efficient economy that responds 
to environmental challenges. They were also intensively engaged in developing 
low-carbon transportation (electric cars). Highly ranked German regions had the 
largest market for organic products and a good labor market. Among the EU re-
gions, the Scandinavian regions had the best performance in the eco-innovation 
area. The source of their climate competitiveness can also be the energy sector, as 
was most evident in Sweden. The country’s energy policy is well integrated with 

Fig. 2. Index of Economic dimension of Regional climate proactivity
Source: own study.
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its climate goals and the energy transition made the country a world leader in the 
low-carbon economy. The least carbon-intensive regions were the Greek ones, 
due to the economy’s reliance on service sectors (maritime transport, tourism, 
trade, finance) and agriculture.

In the ranking of climate proactivity in the institutional dimension, the high-
est positions were taken by the Latvia, Cyprus, Estonia, regions from Spain (Co-
munidad-de-Madrid, Cataluna, Andalucia, Pais-Vasco) and Greece (Attiki, Voreio 
Aigaio, Notio Aigaio). The lowest values were observed for Malta and Polish 
regions (Lubuskie, Opolskie, Świętokrzyskie, Warmińsko-Mazurskie, Podlaskie, 
Zachodniopomorskie, Mazowiecki regional, Lubelskie).

The efficiency of achieving climate goals was highest in the regions of Sweden 
and in Luxembourg, Cyprus, Latvia, Estonia, i.e. the countries that are phasing 
out the coal-based economy most rapidly. Sweden remains a coal-free country, 
while Latvia and Estonia have made significant progress toward climate neu-
trality. The lowest climate efficiency was found in Poland, Lithuania and Malta, 
with the latter two countries undertaking intensive decarbonization work in re-
cent years. The highest expenditures on climate protection were observed in the 
German region (Stuttgart), whereas the lowest were reported in the regions of 
Portugal (Região Autónoma dos Açores, Algarve). At the same time Italy was the 
country with the fewest regions declaring a climate policy. The energy efficiency 
gap was relatively most problematic in Lithuania and the greenhouse gas emis-
sions gap in Belgium. The lowest advancement of the process of withdrawing 
from the coal-based economy was noted for Poland, Bulgaria and Romania.

Table 3. Regions with the highest and lowest values of the index of climate proactivity of 
the institutional dimension

NUTS2 Region Value NUTS2 Region Value

LV Latvia 0.849039 MT00 Malta −2.01062
CY Cyprus 0.663070 PL43 Lubuskie −0.87201

ES30 Comunidad de Madrid 0.650927 PL52 Opolskie −0.86194
ES51 Cataluna 0.639156 PL72 Świętokrzyskie −0.86071
EE Estonia 0.562557 PL62 Warmińsko-mazurskie −0.85656

ES61 Andalucía 0.544779 PL84 Podlaskie −0.85124
ES21 País Vasco 0.542691 PL42 Zachodniopomorskie −0.83521
EL30 Attiki 0.539772 PL92 Mazowiecki regional −0.82549
EL41 Voreio Aigaio 0.539772 PL61 Kujawsko-pomorskie −0.80999
EL42 Notio Aigaio 0.539772 PL81 Lubelskie −0.78611

Source: own study.
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In the ranking of climate proactivity in the social dimension, the highest po-
sitions were taken by Malta, all regions from Sweden and region from Denmark 

Fig. 3. Index of Institutional dimension of Regional climate proactivity
Source: own study.

Table 4. Regions with the highest and lowest values of the index of climate proactivity of 
the social dimension

NUTS2 Region Value NUTS2 Region Value

MT00 Malta 1.195602 FRI2 Limousin −2.69807
SE32 Mellersta Norrland 1.193883 HR03 Jadranska Hrvatska −2.32673
SE33 Övre Norrland 1.177585 RO21 Nord-Est −1.95902
SE21 Smaland med öarna 1.145240 RO31 Sud-Muntenia −1.87670
SE31 Norra Mellansverige 1.139601 RO22 Sud-Est −1.84423
SE22 Sydsverige 1.060820 RO11 Nord-Vest −1.83187
SE12 Östra Mellansverige 1.047965 RO12 Centru −1.81538
SE23 Västsverige 1.000401 RO42 Vest −1.76508
SE11 Stockholm 0.997608 RO32 Bucuresti - Ilfov −1.70992
DK05 Nordjylland 0.889373 RO41 Sud-Vest Oltenia −1.67769

Source: own study.
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(Nordjylland). In the group of regions with the lowest index value were regions 
from France (Limousin), Croatia (Jadranska Hrvatska) and all Romanian regions.

The most environmental awareness and pro-environmental attitudes were de-
clared by residents of Malta and Sweden, Finland and Greece, and the least of re-
gions of Bulgaria and Romania, post-communist countries with lower levels of so-
cio-economic development. In terms of participation in volunteering, the highest 
values were obtained in the regions of the Netherlands, the lowest in the regions 
of Bulgaria and Romania. Social attitudes toward climate change are generators 
of social and business initiatives in the area of environmental change. A proactive 
attitude reduces the costs of mitigating and adapting a region to climate change. 
In turn, the increase in public interest in environmentally friendly innovations 
generates demand for products from the so-called green economic sectors.

In the ranking of Overall Regional Climate Proactivity Index the highest 
locations were taken by all regions from Sweden, and regions from Denmark 
(Hovedstaden, Midtjylland). The regions with the lowest score were from Po-

Fig. 4. Index of Social dimension of Regional climate proactivity
Source: own study.
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land (Warmińsko-Mazurskie), France (Limousin), Croatia (Jadranska Hrvatska), 
Romania (Bucuresti – Ilfov, Sud-Est, Nord-Est, Sud-Muntenia) and Bulgaria (Yu-
goiztochen, Yugozapaden, Severozapaden).

Table 5. Regions with the highest and lowest values of the Index of overall regional climate 
proactivity

NUTS2 Region Value NUTS2 Region Value
SE33 Övre Norrland 0.627636 PL62 Warmińsko-mazurskie −1.10511
SE12 Östra Mellansverige 0.622178 FRI2 Limousin −0.87657
SE22 Sydsverige 0.612931 RO32 Bucuresti – Ilfov −0.82010
SE21 Smaland med öarna 0.610784 HR03 Jadranska Hrvatska −0.79871
SE23 Västsverige 0.608768 RO22 Sud-Est −0.73640
SE31 Norra Mellansverige 0.591659 BG34 Yugoiztochen −0.72509
SE32 Mellersta Norrland 0.583654 BG41 Yugozapaden −0.71835
SE11 Stockholm 0.582381 BG31 Severozapaden −0.71096
DK01 Hovedstaden 0.514922 RO21 Nord-Est −0.70809
DK04 Midtjylland 0.486922 RO31 Sud-Muntenia −0.70658

Source: own study.

Fig. 5. Overall Regional Climate Proactivity Index
Source: own study.
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The most favorable results in terms of climate proactivity were recorded by 
the Scandinavian regions. These regions have achieved high values for economic, 
institutional and social dimension of climate proactivity and are playing a leading 
role in mitigation and adaptation to climate change. They aim to achieve climate 
resilience by reducing emissions, increasing in the share of renewable energy 
and implementing environmentally friendly solutions in economy. Regions from 
Central and Eastern Europe (Poland, Romania and Bulgaria) have the lowest 
level of overall regional climate proactivity. The main challenges are unambitious 
progressive climate policies, emission reductions and the slow introduction of 
renewable energy sources.

The clustering of regions based on the Overall Regional Climate Proactivity 
Index allowed to divided all EU regions NUTS 2 into 4 coherent groups. The 
regions with the lowest index value were grouped as “regions lagging behind”. 
These were the 56 regions with the lowest level of advancement in terms of 
climate proactivity. The second, most numerous group of so-called “moderate 
regions” clustered 105 regions with moderate scores. The third group gathered 

Fig. 6. Clusters of regional climate proactivity
Source: own study.
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85 “progressive regions with higher medium scores. The fourth, least numerous 
group clustered 35 regional leaders with the highest scores (Table 6, 7).

Cluster of “regions lagging behind” groups regions for which climate change 
is the greatest challenge in terms of institutional, economic and social action. 
They are characterized by a low level of innovation in climate proactivity and 

Table 7. Clusters of regional climate proactivity

Cluster Types of regions Regions

1 Lagging behind BG31, BG32, BG33, BG34, BG41, BG42, CZ01, CZ02, CZ03, CZ04, 
CZ05, CZ06, CZ07, CZ08, FRI2, HR03, HU11, HU12, HU21, HU22, 
HU23, HU31, HU32, HU33, LT01, LT02, MT00, PL21, PL22, PL41, 
PL42, PL43, PL51, PL52, PL61, PL62, PL63, PL71, PL72, PL81, PL82, 
PL84, PL91, PL92, RO11, RO12, RO21, RO22, RO31, RO32, RO41, 
RO42, SK01, SK02, SK03, SK04

2 Moderate AT11, AT12, AT13, AT21, AT22, AT31, AT32, AT33, AT34, BE34, 
BE35, CY, DE11, EE, EL30, EL41, EL42, EL43, EL53, EL62, EL63, 
FR10, FRD2, FRE1, FRE2, FRF2, FRF3, FRK2, FRM0, FRY1, FRY2, 
FRY3, FRY4, FRY5, HR04, IE04, IE05, IE06, ITC1, ITC2, ITC3, ITC4, 
ITF1, ITF2, ITF3, ITF4, ITF5, ITF6, ITG1, ITG2, ITH1, ITH2, ITH3, 
ITH4, ITH5, ITI1, ITI2, ITI3, ITI4, LV, NL23, NL34, SI03, SI04, UKC1, 
UKC2, UKD1, UKD3, UKD4, UKD6, UKD7, UKE1, UKE2, UKE3, 
UKE4, UKF1, UKF2, UKF3, UKG1, UKG2, UKG3, UKH1, UKH2, 
UKH3, UKI3, UKI4, UKI5, UKI6, UKI7, UKJ1, UKJ2, UKJ3, UKJ4, 
UKK1, UKK2, UKK3, UKK4, UKL1, UKL2, UKM5, UKM6, UKM7, 
UKM8, UKM9, UKN0

3 Progressive BE10, BE21, BE22, BE23, BE24, BE25, BE31, BE32, BE33, DE13, 
DE22, DE23, DE24, DE25, DE26, DE27, DE30, DE40, DE50, DE60, 
DE71, DE72, DE73, DE80, DE92, DE93, DE94, DEA1, DEA2, DEA3, 
DEA4, DEA5, DEB1, DEB2, DEC0, DED4, DED5, DEE0, DEF0, 
DEG0, EL51, EL52, EL54, EL61, EL64, EL65, ES12, ES13, ES22, 
ES23, ES43, ES53, ES61, ES70, FRB0, FRC1, FRC2, FRD1, FRF1, 
FRG0, FRH0, FRI1, FRI3, FRJ1, FRJ2, FRK1, FRL0, LU00, NL11, 
NL12, NL13, NL21, NL22, NL31, NL32, NL33, NL41, NL42, PT11, 
PT15, PT16, PT17, PT18, PT20, PT30

4 Leaders DE12, DE14, DE21, DE91, DEB3, DED2, DK01, DK02, DK03, DK04, 
DK05, ES11, ES21, ES24, ES30, ES41, ES42, ES51, ES52, ES62, ES63, 
ES64, FI19, FI1B, FI1C, FI1D, FI20, SE11, SE12, SE21, SE22, SE23, 
SE31, SE32, SE33

Source: own study.

Table 6. Results of cluster analyses

Cluster
Means of clusters (k-means method); number of cases 281

RCPI Number of cases Percent (%)

1 −0.5896 156 19.9
2 −0.0156 105 37.4
3 −0.2258 185 30.2
4 −0.4417 135 12.5

Source: own study.
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climate transformation activities, which may result in a widening of existing dis-
parities. Cluster of “moderate regions” includes a significant group of regions for 
which climate change issues are important, but actions are being implemented at 
a moderate level. Cluster of “progressive regions” comprises regions implement-
ing a diverse package of institutional and socioeconomic programs and actions to 
ensure better adaptation to the changes brought about by the climate transition. 
Cluster of “leaders” groups regions whose leading position is due to their prior-
itized approach to climate change, as well as the broad catalog of tools used to 
stimulate a proactive approach to climate change. This translates into innovative 
measures to address environmental change at the institutional, economic and so-
cial levels, and to anticipate and counteract the negative effects of climate change.

Discussion

The debate on climate change distinguishes two general response options. The 
first is mitigation by reducing the emissions of harmful greenhouse gases. The 
second option is adaptation, which aims to reduce the vulnerability of human 
and natural systems to a shift in climate regime. The approach to climate ac-
tion that combines mitigation with adaptation is climate proactivity. We argue 
that climate adaptation should have proactive nature, and thus foster regional 
competitiveness and resilience. Our findings suggest that most of the literature 
focuses on the mitigation and adaptation measures rather than anticipating the 
effects of ongoing climate change. Climate change policies are usually meant to 
reduce the negative impacts associated with anthropogenic climate transforma-
tion (Patt 2012). However, climate change mitigation strategies are insufficient 
and inadequate (Darjee et al. 2023). Previous studies have identified different 
types of climate change adaptation, but have tended to focused on a selected sec-
toral or territorial area (Cunningham et al. 2016, Kunapo et al. 2018, Kythreotis 
et al. 2020, Ulibarri et al. 2022). We believe that climate change transformation 
is a social, economic and political process and requires different but integrated 
actions at the political, economic and social levels. This holistic approach can 
overcome the structural, financial limitation, and social constraints (Boyer et al. 
2017). It is also more relevant in the face of highly erratic climate risks and their 
impacts. Proactive adaptation may, however, be hampered by uncertainty about 
the outcome and nature of expected changes. Undoubtedly, the most promis-
ing approaches are future-oriented, combining technological innovation, insti-
tutional change and changes in social and economic behavior, aiming not only 
to adapt to climate change that has already occurred, but also to be proactive in 
nature. This can be transformational adaptation, defined as actions leading to the 
adoption of new behaviors and functions that take place across a broad spatial 
or sectoral scope and imply profound systemic change (de Coninck et al. 2018). 
Efforts to enhance climate adaptation and resilience must include social equity 
considerations and be locally endowment to be effective, and sustainable (von 
Hedemann et al. 2023).
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Conclusion

Adaptation to climate change is one of the key challenges, but it is necessary to 
take into account the specific characteristics of individual territories, differences 
in demographics, economic structures, geographical context, and environmen-
tal and climatic conditions. Unsustainable use of the environment causes many 
socio-economic consequences, such as higher human mortality, widespread de-
terioration of ecosystem structure and function, and environmental destruction.

A one-size-fits-all approach to building climate resilience in diverse regions is 
not effective. The effects of climate change vary from region to region, so most 
adaptation measures should be implemented at the regional or local level. This 
requires integrated economic, institutional and social long-term and proactive 
measures. The above findings are important from the programming and imple-
mentation of regional climate change adaptation policies. Climate change adap-
tation should also not prioritize only actions aimed at immediate risk reduction, 
marginalizing long-term transformational changes. What is needed is an appro-
priate climate policy implemented not only at the national level, but at the level 
of individual regions. The scope of implemented measures is derived from the 
regions’ socio-economic development, public awareness and institutional com-
mitment. It is important to have adequate knowledge, a sense of urgency, access 
to adequate resources and legal capacity (Runhaar et al. 2012). Therefore, further 
analysis of specific regional and local conditions and multifunctional adaptation 
strategies targeting the specific problems of individual regions are needed to sup-
port and develop climate proactivity approaches. Mitigating the negative effects 
of climate transformation through proactive action will also improve the compet-
itiveness of regional entities. Climate change is often seen as the macro-driver of 
competitiveness (Heininen, Exner-Pirot 2020) but it is necessary to fully recog-
nize its importance at the regional level as well.
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Proaktywność klimatyczna jako czynnik wspierający regionalną 
konkurencyjność i odporność

Zarys treści: Zmiany klimatu wpływają na szereg procesów społeczno-gospodarczych. Wraz z zie-
loną transformacją i postępującymi przeobrażeniami klimatu zmienia się także paradygmat konku-
rencyjności, uwzględniający większy wpływ czynników związanych ze środowiskiem. Aby poprawić 
konkurencyjność, wyniki gospodarcze i odporność jednostek regionalnych, potrzebne są odpowiednie 
działania i polityka łagodzenia zmian klimatu. Strategia przewidywania i radzenia sobie z nieunik-
nionymi skutkami w ramach różnych scenariuszy zmian klimatu określana jest jako proaktywność 
klimatyczna. W  niniejszym artykule podjęto próbę opisania regionalnej proaktywności klimatycz-
nej w wymiarze ekonomicznym, instytucjonalnym i społecznym. Zbadano także różnice w poziomie 
proaktywności klimatycznej regionów Unii Europejskiej (NUTS 2). W tym celu opracowano: model 
badawczy proaktywności klimatycznej, syntetyczny wskaźnik regionalnej proaktywności klimatycznej 
oraz typologię regionów dotyczącą proaktywności klimatycznej. Wyróżniono 4 kategorie regionów: 
liderzy, regiony progresywne, umiarkowane i zapóźnione. Badanie wykazało, że liderami w zakresie 
proaktywności klimatycznej są regiony skandynawskie, natomiast regiony z krajów Europy Środko-
wo-Wschodniej stanowią największą grupę jednostek zapóźnionych, doświadczających największych 
problemów.

Słowa kluczowe: zmiany klimatu, proaktywność klimatyczna, konkurencyjność regionalna, Unia Eu-
ropejska
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