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INTRODUCTION

Current megatrends - the Emergence of the new economy, the Technological progress, Escalation of global social
problems, the Growing pace of environmental changes, the Spatial reorganisation, the Transformation of the global
order as well as ever more numerous hotspots of armed conflicts means that we are living in a world of dynamic
change, uncertainty and an increasingly unpredictable future. All spheres of life of the global population are affected
by these transformations in both the short and long-term perspective. Decision-makers - from the local to the
international level - are duty bound to prevent passive drift and exploit the development opportunities arising from
these changes. For this to happen, it is necessary to prepare strategic planning tools aimed at exploring the
consequences of ongoing changes and outlining potential future scenarios, and, at the same time, allowing public
policies to be formulated in advance, so that they could create the reality we desire as inhabitants of the Earth,
individuals, members of communities, entrepreneurs, citizens or space users.

About the NDC and its content

The National Development Concept (NDC) was established by the Act on the Principles of Development Policy
(Articles 8a-8c) and stems from the need for a new approach to the role of long-term planning. It is a document
designed to enable the best strategic choices for the coming quarter of a century in the framework of medium-term
strategies and public policies implemented by the State government, local governments and other stakeholders in
the pursuit of development. In other words, the NDC is a roadmap for planning the development of the State aimed
to provide a broad context in the long-term perspective. The tasks of the NDC include: (1) knowledge-based
identification of the development trends and challenges that the State will face in the future, (2) outlining a
deliberately idealised vision of the country in 2050 to determine the level of ambition for future public policies, (3)
provision of future scenarios to allow “simulating” the environment in which public administration will be making
decisions and to prepare public institutions to accomplish their development goals in diverse conditions, (4)
identification of development challenges, (5) identification of key conclusions.

Rather than predicting the future, the document outlines potential transformation processes that may happen in the
long term and change the reality of our country. This is a new way of planning development in Poland, but
contemplating the future is nothing new. Man has always been interested in the future and has created its diverse
visions. A look at a specific example of a vision of the future dating back to a century ago shows (see Figure 1) that
even if it may have sounded abstract to its contemporaries, some of the predictions have become reality.

Figure 1. An extract from a newspaper article of 1923.
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In an era of dynamic changes and threats that affect our reality in an unprecedented way in the
technological, environmental, social, economic, spatial, geopolitical and security spheres, the
specific role of this document is also to provide assistance in revising the existing strategic
assumptions and in identifying, well in advance, their weaknesses and to inspire completely new,
non-standard solutions. It is also worth emphasising that the NDC is an attempt to disengage
from the current economic policy priorities and current social problems, which may be very
different or disappear completely by 2050.

The knowledge contained in the NDC will enable ministries, local government units and other stakeholders to more
easily identify areas of greater relevance for the present and future. They will also better understand what factors
are important to the decision-making process and will be able to make strategic decisions that are conducive to
long-term plans. Such an approach allows harnessing new opportunities by altering the objectives, actions or
practices. Another benefit is to help in formulating responses to the potentially negative consequences of emerging
risks or threats. Taking actions of an anticipatory, adaptive, mitigating or preventive nature, in line with the
development challenges identified, will become easier.

How was the NDC created?

At the start of the process of developing the NDC, some fundamental prerequisites were identified, acting as
fundamental values to shape the country's development policies. They were taken into account at each stage of
the work. These prerequisites are inclusiveness, social and generational solidarity, a resilient and socially
responsible economy that is environmentally focused on space and the environment as a limited common good,
responsible organisations and European integration. Furthermore, in the face of the current collapse of the
geopolitical equilibrium developed earlier, values such as international security, sustainable global peace, the
fostering and strengthening of democracy and the rule of law, as well as the respect for the rights and fundamental
freedoms of citizens have also become particularly important.

The NDC, as a cutting-edge and foresight document, was prepared on scientific knowledge and expertise as well
as the broadest possible data. A meta-analysis of the literature, an econometric analysis of data and Delphi studies
were carried out in collaboration with the Institute of Urban and Regional Development (Polish: Instytut Rozwoju
Miast i Regionéw, IRMIiR) and the Institute for Environmental Protection - National Research Institute (Polish:
Instytut Ochrony Srodowiska - Paristwowy Instytut Badawczy, 10S-PIB) as part of the project consortium?. The
application of the strategic foresight was supported by external experts and is one of the first attempts to employ it
in full scale in the process of preparing an interdisciplinary strategic document in the Polish public administration.
The logic behind the work on the document is presented on the figure 2.

' The consortium implementedthe GOSPOSTRATEG-I11/0032/2020 project entitled: Operationalisation of the Development Management
System of Poland. Improving and introducing innovative and effective solutions into the socio-economic and spatial system as part of long-
term development policy programming.



Figure 2. The logic behind the work on the NDC
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For the purposes of the analysis, trends are defined as the directions in which specific phenomena are changing
and are likely to continue changing at the global, European, and national levels. Trends influence various spheres
of life for people living in different areas (administrative or functional) and require actions that either strengthen,
counteract, or adapt in order to take advantage of the opportunities they present.

The developed vision is part of the applied strategic foresight. It represents the desired state of the country in 2050,
that can be achieved by addressing the challenges ahead. The vision was formulated before the challenges were
identified and serves as a reference for them. It also served as the starting point for the scenarios, which outline
actions aimed at achieving the vision. Scenario-building contributed to a deeper understanding of how both Poland's
external environment and the country itself may evolve over the next 30 years. The scenarios are plausible — they
do not predict events, but show possible developments.

Challenges are issues of critical importance for the future of Poland up to 2050. They go beyond current problems
and stem from previously identified long-term global, European, and national trends. These challenges emerge from
the scenarios and refer to issues that require action in the field of public policy areas.

Key conclusions serve as the basis for developing subsequent public policies — they are drawn from the challenges.
The implementation of public policies based on these conclusions is expected to lead to the realisation of the vision
in the long term.

Notably, the development of the NDC is not an end in itself, as the process involved also an extensive exchange of
ideas on and experience in strategic planning, and was an opportunity to develop innovative methods of working
on government documents. As a new document in the development management system, the NDC is the impetus
for creating a new quality of cooperation between government, civil society and the academic world. Participatory
planning and consensus-seeking enables the NCR to be a "balanced aggregate" of diverse expectations, interests
and solution ideas of the respective parties to the dialogue. A variety of working methods were employed, such as
debates, public hearings, focus groups, expert panels and workshops, and their results were utilised. The activities
involved scientists, both young and well-established, as well as experts, NGOs, think tanks, business associations,
spatial planning offices, local and regional government units and ministries.

In accordance with the Act of 6 December 2006 on the Principles of Development Policy, the NDC, as a long-term
document, will be updated whenever any significant changes in development trends occur in the country or
worldwide.



TABLE OF CONTENTS

MEGATRENDS ....cuctieiitiaeesssssssessassssssssssessasatessssssessasssasssessessasasssssssessasasesssesassaeatsesseassssaetsesseasssnasassssssssensensnes 6
® EMERGENCE OF A NEW ECONOMY ..ottt oottt et ee et e e et et e et e e e et eeeeee et eeeeeeteeeeeeeeee e 7
©®  TECHNOLOGICAL ACCELERATION ... eeeeet ettt ettt et e et e e et et e et e e eee e eee e et eeeeaeteeeeeeeeeee e 8
® GROWTH OF GLOBAL SOCIAL PROBLEMS.......eoeeeet ettt ettt ee et e et e eee et eeeee et eeeee e eee e 9
® INCREASING PACE OF ENVIRONMENTAL AND CLIMATE CHANGE .......oouieeeteeeeeeeeeeeeeeeee e 10
©®©  REARRANGEMENT OF SPACE ...ttt et et ettt e et e et e et e e e et et e e e et e e et eee s et neenen 11
® TRANSFORMATION OF THE GLOBAL ORDER .....o.eiviteteeeteeeeet et e et eeeeeet e e eeeeeeeeaeeneeteeeaseseeeneeenesns 12
AV 153 T ] 13
©  SUBUJECTIVE SOCIETY ..ottt et ettt ettt ee et et ea et et ee et et eae e et eae e et eee e et eae s et eeee s et eeeeseeneeaes 13
©  ECONOMY OF THE FUTURE ...ttt ettt ettt et et et eaeee et et et eeeee e et eaeeteseneeeeeeneeeeseneeteeeaseeeeeneeeeeans 14
©®© PRESERVED NATURAL ENVIRONMENT ...ttt ettt oot eeeteeeeeet e eeeeteeeeeetesaneteeeeeeeaseneeteseasesaseneesseans 14
©  MODERN POLAND ..ottt ettt ettt e et et ee et et ea et e et ee et et ee e e et eee e et eee e et eee s et eee s et neeeseeneeaes 15
©  COMMON SPACE ...ttt ettt et ettt e et et ee et et e et et e e e et ea et et ee et et ee e s et ea e s et eaees et neees 16
LT od =1 1Y 21 [0 1 3 17
@ POLAND IN THE WORLD COMMITTED TO FURTHER GLOBALISATION .....uteetite et et eeseeeeeeeaeseeaeeees e senseeneeeaeeeneennns 18
@ POLAND IN THE WORLD OF INTENSIVE USE OF TECHNOLOGY AND SLOW ATOMISATION OF SOCIETY ..cvuveenieeeeeieeieeennnns 19
@ POLAND IN THE WORLD OF BROKEN SUPPLY CHAINS AND SHORTAGES «.cu ettt et e e e et e e e e e e eee e e e e e e e eeaaenns 20
@ POLAND IN THE WORLD OF DRASTIC TECHNOLOGICAL, ECONOMIC AND SOCIAL DIVERGENCE .....ccceiiiiiiiiieiiiienieeanenes 21
CHALLENGES. ...ttt eeeeeeeeeeeeeeaeeasessasessessaseaseneaseasessasssessassasensasseessassasessasssensassasessassneseassamensasnanensaseanennns 23
@ SOCIAL TRANSFORMATION THAT FAVOURS ALL SOCIAL GROUPS ...« ettt ettt e e e e e e e e e e ee e e eaen 25
@ A MODERN ECONOMY THAT RESPECTS THE NATURAL ENVIRONMENT AND CLIMATE «..vueeeeeee e e e e e e e eeeeeaaenns 34
@ A RESILIENT STATE WITH A STRONG POSITION IN EUROPE AND WORLDWIDE ......eueee et e eee e e e e e e e e eeaaennns 46
@ SUSTAINABLE SPACE THAT TAKES INTO ACCOUNT HUMAN AND ENVIRONMENTAL NEEDS ...cuueeueeeeeeeeeeeeeeeeeeeeeieeeneens 56
KKEY CONCLUSIONS ......c.ceeeeeeeeeeeeeeeeeeeeseeeeesaseaseesasssemsassasensassaesssasenseneassasameassssensssnseesaneasee st eneensasenseesaneneaneannnnes 64
GLOSSARY OF TERMS .....eeueeeeeeeeeeeeeeeeeeeeeseseessassasessasessessaseasessassassssassasessassassssassasessassasessassassssassasensassasessassasennns 66
INDEX OF MAPS, CHARTS AND FIGURES ......ooiiueeeeeeeeeeeeeeeeeeesaseseessassssansasssssnsassassnsansssesasenssssasesensansnsaessnensnes 73
DATA SOURCES FOR MEGATRENDS ..o ieeeeeeeeeeeeeeeeeeeaessesesasessessassassnsasssssnsassssssanessessasenssssasesesssnesasssssnsaes 74



MEGATRENDS

Development planning requires identifying the trends rooted in the past that shape the present and the years to
come. It is a step that enables understanding of development trends on a global, European and national scale, as
well as their consequences in the social, economic, environmental, spatial and geopolitical spheres. It is also a
starting point for forecasting changes in such domains critical to the national development as the environment and
space, demography, education, social equality, innovation, technology, rule of law, security and territorial cohesion.
The analyses led to the identification of the following megatrends and component trends that will potentially have
the greatest impact on the situation and position of Poland:

1. Emergence of a new economy: Intensifying competition in the area of innovation; Progressive digitalisation of
the economy; Increasing automation of work and flexibility of employment; Energy transformation; The Tension
between globalisation and locality; Transformation of agriculture due to climate change, technological change
and new consumption patterns;

2. Technological acceleration: Increasing popularity of the Internet of Things and increasingly powerful artificial
intelligence, Growing importance of biotechnology, Growing importance of cybersecurity;

3. Growth of global social problems: Demographic uncertainty; Increasingly nomadic world; Increasing social
inequalities; Developing demand for new forms and fields of learning;

4. Increasing pace of environmental and climate change: Progressive transformation of the Earth's climate
system; Increasing degradation of the natural environment; Declining biodiversity; Unsustainable use of raw
materials and waste management;

5. Rearrangement of space: Growth of strong cities and urban functional areas; Transformation of rural areas;
Changes in land use;

6. Transformation of the global order: Growing international tensions, including new armed conflicts posing a
threat of escalation; Growing political importance of Asia; Declining democratic mechanisms.

The infographics below offer a concise summary of what is known about the megatrends and trends identified. For
a full description, see Annex1. The visualisations present key information about each megatrend and its sub-trends.
Since Poland is part of the global and the European system, each infographics starts with presenting phenomena
on this dimension. At the same time, key, sometimes alarming, facts are shown using maps, charts and figures to
illustrate and understand how diverse the world we live in. The most important information on trends for Poland is
also illustrated. Each megatrend is summarised in a box that presents selected impacts in Europe.

Data sources can be found on page 79. The data is described according to the O Percentage of companies

: . that applied at least one
following layout: Al technology in 2021.



MEGATREND
EMERGENCE OF A NEW ECONOMY

TREND: INTENSIFYING COMPETITION IN THE AREA OF INNOVATION

Over the last 10 years, no significant change in Poland's position in the ranking
of innovation has been recorded. In order to benefit from the innovative
TREND: INCREASING AUTOMATION OF WORK AND economy, Poland must participate in competition effectively.
FLEXIBILITY OF EMPLOYMENT

The consistently developing robotisation and automation will have

a significant impact on changes in the labour market. Estimates on
the size of the market that could be subject to automation vary o Global Innovation Index 2014 2017 | 2020 | 2021 | 2023

significantly, with Poland ranking high in most of them in terms of
the percentage of jobs prone to automation. Score(Gll Index) 40.6 41.9 39.9 39.9 37.7
Number of countries

surveyed 143 127 131 132 132
- . . <% Ak =Ek) Poland, overall worldwide 45 38 38 40 41

Percentage of companies using industrial and : 213-35

service robots in 2022. W 245-54
Poland in the income group 39 35 35 37 36
Poland in Europe 29 25 25 27 26

TREND: PROGRESSIVE DIGITALISATION OF THE ECONOMY

The competitiveness of Poland’s economy will depend on its level of digitalisation
and ability to establish its own internationally competitive entities. At present,
Poland’s economy shows a low level of digitalisation, but the pace of this process is
high compared to Europe and the world.

o Digital Economy and Society Index 2022 (DESI)

FI DK NL SE IE MT ES LU EE AT SI FR DE LT EU PT BE LV IT CZ CY HR HU SK PL EL BG RO
m1K pital -2 "3 f digital = 4 D services

Share of imports and exports in GDP
TREND: THE TENSION BETWEEN GLOBALISATION AND o in Poland and in EU countries 2012-2023 [%]

LOCALITY

Over the recent years, Poland has seen an intensive growth in 55
the share of exports and imports in GDP. Fluctuations in Polish

exports and imports have been comparable to those in other 50

EU countries.

In relation to the EU average, Poland has a higher share of 45

exports and imports in GDP. A higher growth rate of the ration

can also be seen 40

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

fTREND‘ ENERGY TRANSFORMATION = EU 27 - iMpOMtS ~ wmmmmm POland - iMPOrs — emmmm EU 27 - €XpOrts s Poland - exports

Compared to other EU countries, Poland ranked low in terms Greece

of the RES share in the energy balance in 2022 (7th position ST

from the bottom). However, some dynamic changes have been EFFECTS OF THE MEGATREND

recorded in the country over the last 10 years. Poland is Koo « increasing pressure to build an

among top 10 countries for the RES share increase, with the Lithuania effective system of science-business-

figure exceeding the EU average. Latvia administration-society relations;
\ ltaly « mitigation of spatial constraints (global

Cyprus digital economy);

/_ HC:’a“a « decline of occupations involving work

TREND: TRANSFORMATION OF AGRICULTURE DUE TO snea that can be performed by robots;

Austria

CLIMATE CHANGE, TECHNOLOGICAL CHANGE AND L
NEW CONSUMPTION PATTERNS

Poland shows one of the highest shares of agricultural

« long-term monitoring and reforms
concerning energy policy;
« strong competition for capital flows at
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MEGATREND
TECHNOLOGICAL ACCELERATION

TREND: INCREASING POPULARITY OF THE INTERNET OF THINGS AND ARTIFICIAL INTELLIGENCE

Poland ranks at the bottom of European countries in terms of the percentage of companies using artificial intelligence. At the same time, it is among the top
ten countries in terms of the number of specialists in this field residing in the country (3% of the European specialists).

o Poland's position in the UN technology readiness
index

Poland's position
in the ranking

2023r.

%@Overa\l ranking
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>° R&D activity
H@ Industrial activity
—ﬂe IcT
‘ EIOK
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W 63,6709
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TREND: GROWING IMPORTANCE OF CYBERSECURITY

In Poland, as elsewhere in the world, a significant increase in the number of
cyber crime cases and cyber threat incidents can be observed. The
increasing human activity in the virtual world, as well as the impact of IT and
other technologies on e.g. education, health and telecommunication security
will make cybercrime protection fundamental to how societies function.

Global Cybersecurity Index 2020 (value in the ranty
0-100)

Index of the state's readiness to adopt Al technology in
2023 (value in the range of 0-100)

/ EFFECTS OF THE MEGATREND \
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TREND: GROWING IMPORTANCE OF BIOTECHNOLOGY

Biotechnology companies have been developing rapidly in Poland, both in
terms of their internal R&D expenditure and the number of entities. In scientific
establishments, the indicators have been at a relatively stable level.One of the
National Smart Specialisations, biotechnology is currently an economic priority

for Poland.

Internal expenditure on biotechnology activities in enterprises and scientific
establishments - change in 2012-2022 (2012=100) [%]

200
150 /

100

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

= Scientific
establishments

Enterprises

« increased technological polarisation;
« dominant role of competition in technology;
« use of artificial intelligence in management processes;
« minimised importance of physical space in certain fields;
« increasing human life expectancy;
« implementation of biotechnology for the environment and development
of efficient agricultural bioproduction;
« threats to access to public services and utilities (e.g. cyber-attacks on
hospitals);
« increased investments in safeguards.

\ J




MEGATREND
GROWTH OF GLOBAL SOCIAL PROBLEMS

@ Global Gini coefficient in 2021.
/ TREND: INCREASING SOCIAL\ =

INEQUALITIES

The world is witnessing an increase in
multidimensional inequalities, including
economic inequalities and those related to
access to public services.

Gender inequality manifests itself in many
ways, e.g. through discrimination,
exclusion or income inequality. The widest
income gaps between the top 10% of
earners and the half of the population with
the lowest incomes can be seen in the
Middle East, Sub-Saharan Africa and Latin
America.

In Europe, the gap between the two
income groups continues to be narrowest

\_ P

TREND: DEMOGRAPHIC UNCERTAINTY 90+ 90+ 90+
The world’s population is growing steadily. It i““?; . %&?9 ?{tf:
has increased by 800 million in the last e = Q29 e

decade and can reach nearly 9.7 billion by el 60-69 60-69
2050. In Poland, the population decreased 50-59 | e 50-59 50-59
by 622,200 (approximately 1.6%) between 4049 — 40-49 40-49
2010 and 2021. Increasing life expectancy 30-39 _ 30-39 30-39

can be observed. 20-29 _ 20.29 20.29

10% 5% 0 5% 0% 10%
1990 2023

Population of Poland in 2050,
decrease from 37.6 MM in 2023 according to UN scenarios

ﬂREND: DEVELOPING DEMAND FOR NEW FORMS ANN
FIELDS OF LEARNING

. . o . Persons aged 25-64 years with low Persons with at least basic digital
Education has improved significantly in the EU and the OECD education and tertiary education [%] competence in 2023 (age groups) [%]
over the past 20 years. The percentage of adults with low — EU - tertiary === poland - tertiary

education levels has decreased in the EU from 34.1% (2002) “ E=—EU-low = == Poland - low . 80
to 20.2%, and in Poland from 20.2% to 5.7%. The percentage

60
of people aged 25-65 years with tertiary education has
increased in the EU from 27.2% (2014) to 35.1%, and in 0 —--" 40
Poland from 27.0% to 37.9%. Digital, civic and social skills, e vl 20
multilingual competence and entrepreneurship are among the 10, "~---____~_ o L

most required competencies. Significant improvements in 1624 2534 3544 4554 5560 6574
education levels are insufficient. Lifelong learning is becoming b e rerea - =
necessary. This is particularly evident in digital skills, the level g8 % 5888558558588 58 g §§ g WEU W Poland

of which decreases across respective age groups - in Poland
\ more markedly than in the EU.

TREND: INCREASINGLY NOMADIC WORLD

Increased migration within and between world regions is
anticipated. The European countries (Switzerland, Luxembourg
and Cyprus) are among the top 20. Poland ranks in the middle

(106th place). Furthermore, according to UN data, forecasts
concerning the migration balance per 1,000 inhabitants in 2020-
2050 do not show any strong fluctuations.

9
I10m45w

W59

Oto4
However, , according to historical trends, it is estimated that by . ©
2050 the migration balance will be positive in Europe and ' Oto-4
negative in Poland. W59
MW -10t0-4

EFFECTS OF THE MEGATREND

« increasing income, educational and "environmental" polarisation (access to clean environment);
« increased investment in ICT infrastructure for education and schooling, mainly in metropolitan urban centres;
« increased environmental anthropo-pressure as a result of increased migration;
« development of the labour market for the elderly, robots and artificial intelligence.




MEGATREND
INCREASING PACE OF ENVIRONMENTAL AND CLIMATE CHANGE

TREND: PROGRESSIVE 99%

TRANSFORMATION OF THE EARTH'S
CLIMATE SYSTEM

Each of the last four decades was warmer
than the previous one. The global average
temperature between 2011 and 2020 was
1.09°C higher than that observed in the pre-
industrial period (1850-1900). Rising
temperatures are leading to the melting of
glaciers and permafrost and higher ocean
levels. Climate change is caused by
excessive concentration of greenhouse gases
(GHGs) in the atmosphere. Increased
emissions of these gases are recorded on all
continents. Per capita GHG emissions in
Europe and Poland are higher than the G20
average.

4 bn

30%

30%

PLN 1.15bn

20 cm

o Change in CO, emission [M ]

of the world's population live in
places where WHO air quality
standards are not met

people live in areas where physical
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1 month in a year
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of industrial and municipal

GEND: INCREASING DEGRADATION OF Tl-h
NATURAL ENVIRONMENT

The main sources of atmospheric pollution include
emissions from combustion of fossil fuels and
biomass for heating purposes. In Poland, factors
responsible for emission of fine particulate matter
(PM2.5) include so-called low emission (nearly
50%), industry (28%) and transport (10%). Air
pollution is responsible for nearly 40,000 premature

wastewater worldwide is not treated
total losses caused by extreme
events over the last two decades in
Poland

ocean level rise in 1901-2018
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ﬂREND: UNSUSTAINABLE USE OF RAW MATERIALS Al‘m
WASTE MANAGEMENT

Over the past 50 years, global raw material mining has tripled,
with the growth accelerating further since 2000.

The volume of waste generated in developed countries is
stabilising, contrary to Asia and Africa, where it is forecast to
increase significantly.

In Poland, as elsewhere in the world, the problem of waste
generation and management is growing. The material footprint is
highest in high-income countries, where it is 60% higher than in
upper-middle-income countries and more than thirteen times

higher than in low-income countries.
/ TREND: DECLINING BIODIVERSITY \
Biodiversity is declining at the ecosystem, species and genetic
level. Itis a result of changes in land use, habitat and landscape
fragmentation, destruction of species, climate change and the
spread of alien species.

Biodiversity is negatively affected by production and consumption
patterns that result in excessive exploitation of natural resources,

as well as water and soil pollution.
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EFFECTS OF THE MEGATREND

« gradual loss of basic natural services that determine human health and well-being;
« increased migration flows to Europe;
« increasingly difficult business environment, changes in food production and supply chains;
« increased frequency and duration of hydrological droughts resulting in a further decline in soil fertility and drying out of wetlands;
« local flooding and periodic exclusion of parts of land from use as a result of heavy rainfall and floods;
« increased production costs (e.g. for electronic products) due to a more difficult access to raw materials;
« increased cost of waste management, growing environmental burden of waste and increased importance of the circular economy.
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MEGATREND
REARRANGEMENT OF SPACE

KI’REND: GROWTH OF STRONfR(iEIZgES AND URBAN FUNCTlONh 0 Changes in urbanisation rates in selected countries
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The number of city dwellers is increasing steadily. The urban population has 100

almost doubled in the last 30 years. In 2020, nearly 4.4 billion people
(approximately 56.2%) lived in cities worldwide. At the same time,
approximately 74.9% of the population in Europe lived in cities. It is
estimated that 6.8 billion people, or approximately 68% of the global
population, will live in cities in 2050. The urbanisation rate in Poland had
been increasing since the beginning of the 20th century, reaching its peak
of 62% in 1991. Since then, the urbanisation processes have stabilised, and
slowed down since the mid-1990s. In 2021, 59.75% of Poland's population
lived in cities.
This level is low compared to other highly developed countries, where the
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average share of the urban population exceeds 80%. The World Bank Belgium lceland Denmark Poland

Montenegro  Bosnia and Albania
forecasts predict that after a temporary stagnation urbanisation in Poland Herzegovina

\ will continue to reach 70% by 2050.

=1980 m=2020 = 2050

\ 0 Diversity of polycentric nature of urban regions in Poland

TREND: TRANSFORMATION OF RURAL AREAS kil
In 2010-2020, the number of agricultural holdings in Poland decreased by 13%.
Although farms have increased their area, the overall share of agricultural land
in the total area of the country has been declining steadily over the years.
The Polish countryside is becoming more multifunctional. In 2018, around 22%
of economically active people in rural areas worked in agriculture, and only
10% considered this occupation as their main source of subsistence.

At the same time, the number of Poles living in rural areas has been
increasing. There has been a positive urban-rural migration balance since
2000, and the process has accelerated in recent years due to the COVID-19
pandemic. In 1990-2020, the share of Poland's population living in rural areas
in the total population increased from 38% to 40.6%. In particular, this
illustrates the process of urban residents moving to suburban areas, which are

| Extremely monocentric
[l Monocentric
W Polycentric
B Extremely polycentric

Polycentric types according
to van der Laan

C€C  Polycentric with a high share

of criss-cross

Polycentric -
decentralised

partially losing their agricultural functions. : o o EXCH  Polycentric with
‘ predominance of
exchange relationships
\ / MONO Monacentric
Increase in urbanised land in the years
2000-2018 in the EU
TREND: CHANGES IN LAND USE

The Earth's surface is under intensive transformation, with the area of developed land
increasing worldwide. The area of arable land is expanding , mainly at the cost of forests,
swamps and grasslands. The area of desert and semi-desert land is increasing.
Intensive development is taking place on the European continent, with agricultural space,
primarily arable land, shrinking in favour of forested areas and urbanised developed areas,

; among others.
In Poland, increasing investment pressure contributes to the urbanisation chaos and loss of
agricultural land. The share of developed areas is increasing in all regions. There is a
gradual decline in settlement in areas characterised by peripheral location and
depopulation.
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areas in Poland between 2002 and 2020. \ :
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EFFECTS OF THE MEGATREND

« spatial polarisation and the associated chaotic land-use changes — degradation of aesthetic and landscape values;

« progressive urban sprawl, loose and irregular development and further changes in the functional and spatial structure of the areas around cities;
« further fragmentation and development of open areas: land development in ecological corridors disrupting species migration, Land development
in aeration wedges, a decline in biodiversity and loss of valuable natural areas;

« increasing disparities in the population structure: more young people, predominantly women, live in cities and urban functional areas, whereas
further ageing of the population is recorded in areas affected by depopulation.
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MEGATREND
TRANSFORMATION OF THE GLOBAL ORDER

e Global Peace Index (GPI) in 2023.

TREND: GROWING INTERNATIONAL
TENSIONS

Europe was recognised as the leader in the
2021 GPI statement. In 2023, 7 of the 10
most peaceful countries were located in
Europe. This has changed over the past
year, with 12 of the 36 European countries
reporting an improvement in their position
and 23 reporting a deterioration.

2008 r.

Poland's position in the
list of world countries
according to the GPI
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/ TREND: GROWING POLITICAL \ 3
IMPORTANCE OF ASIA s

high

2
Of the 20 fastest growing countries (GDP per 15
capita) in 2010 - 2019, as many as 8 were in 1
Asia. For Poland, China is the largest Asian o':
trading partner (Poland's second largest trading 2015 2016 2017 2018 2019 2020 2021 2022
partner in terms of imports, following Germany).
Although Chlna, is not among Poland's mam Q Share of China and USA in the global trade
export countries, a clear upward trend is
observed in this respect. In 2021, trade 50% « China - USA
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e EU Governance Quality Index 2021

TREND: DECLINING DEMOCRATIC MECHANISMS \

Mature democracies can be found mainly in countries of Northern and
Western Europe. Central and Eastern and South-Eastern European

countries are mostly categorised as imperfect democratic systems. . <1.2
In 2021, Poland had the democracy index score of 4.6 on a 7-point . Ao
scale. At the same time, Poland is among countries where above- . s i
average negative developments were recorded in 2011-2021. In 2021, S
Poland had a negative score in the European Governance Quality E-os-0
Index. In 2010-2017, Poland stood out in the EU in terms of the Du -0.3
number of regions where improvements were recorded, but in 2017- Mos-o7
2021 another deterioration in the quality of governance was identified oo

in many regions.

- S

2017

Minutes on the
Q Doomsday Clock

1949:  USSR's first nuclear tests

1953: The USA test hydrogen bomb

1984: US-USSR relations reach a 1969 EFFECTS OF THE MEGATREND
critical point 1970

« growing political importance of Asia;
« decline of democracy;

« development of the policy to build Poland's strong economic
competitiveness and the country’s growing position in
international structures;

« increased social polarisation and limitation of civil liberties,
« decline in public confidence and trust in political authorities.

2015:  Climate change and fears of
nuclear war 1963
1972
2022 Further climate change,
pandemic, nuclear and cyber
war concerns

separate mankind from doomsday
on Doomsday Clock in 2023.
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VISION

In 2050 Poland is a country that has developed its growth potential providing sustainable foundations for the future
and a place where we want to live and work. There is a consensus among society and decision-makers on the need
to increase social and territorial cohesion, to curb polarisation in society and the critical role of the natural
environment in development processes, especially in light of the increasingly severe and irreversible effects of
climate change. A modern economy, managed in a socially and environmentally responsible manner, creates good
development conditions for present and future generations. The consequences of the demographic gap have been
bridged. The optimal use of technological, institutional and social solutions enables sustainable resource
management. The country’s polycentric settlement structure ensures sustainable development of all its territories,
both cities with their functional areas and rural regions. Poland enjoys military, food and energy security, and is
resilient to threats, holds a strong position in the shifting international order.

EMPOWERED SOCIETY

An open, inclusive, and healthy society that adapts to technological developments as well as the consequences of
demographic and climate change.

In 2050, the society addresses identity, cultural, ethnic, and worldview diversity with respect, acceptance and
understanding, appreciating the value of each individual and promoting equality and inclusion. Everyone can find a
suitable place to live, work, conduct business or pursue social activities in Poland regardless of their race, gender,
origin, religion or beliefs. The state strives for social inclusion and integration and supports individuals and families
in crisis. This is facilitated by public institutions and development programmes focused on building and
strengthening social cohesion and security, respecting the law and fulfilling the basic needs of every citizen of the
country. Housing has become universally accessible.

Polish citizens have access to public services tailored to their needs and provided also in digital form. An accessible,
efficient and modern healthcare system meets society’s needs through advanced development of medicine and
medical services, health promotion and prevention data-driven programmes and the development of the silver
economy.

Education responds to the contemporary challenges, the expectations of the society and individual aspirations. On
one hand, it focuses on the learners' acquisition of skills necessary for the economy, including universal skills that
will enable the society to continuously adapt to change and, on the other hand, it encourages the development of
individual talents and lifelong learning. It also has an important public and cultural awareness function to support
the population in adapting to dynamic changes. Its development is based on new technologies and methods that
enable greater personalisation of learning and teaching paths and ongoing verification of knowledge and skills, as
well as simultaneous digital hygiene and adaptation of tools to students' level of development. Education also fosters
social inclusion and equity by creating pathways that reduce inequalities in economic, cultural and special
educational needs.

The implementation of a just transition has avoided exacerbating the problem of energy and transport poverty.

Labour market institutions and social service providers focus on enabling people to enter, stay in and re-enter the
labour market in an increasingly automated and digital environment. Their offer is addressed to all residents of
Poland, including migrants and refugees. The work-life balance has become attainable. It is common for employers
to offer employment in forms that guarantee job security and flexibility, as well as the opportunity to provide care to
persons in need of support.

The pension system is adapted to demographic shifts and flexible work patterns. Benefit calculation formulas take
into account various emerging ways and possibilities of doing work and allow people to stay on the labour market
for as long as possible.

Adequate labour market policies in the area of professional activation as well as policies focused on birth-rate,
family, healthcare (oriented towards extending healthy life expectancy and improving the health of the population,
as well as increasing physical activity), education and balanced migration policy have helped bridge the staff
shortage gap in key sectors of the economy and in deficit professions. Good conditions for starting and growing
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families have been created through, among other things, access to housing, well-organised social services, high-
quality education and accessible healthcare services. The implementation guidelines of the migration policy are
included in the labour market, healthcare, education and social integration solutions.

An empowered society has been achieved, where everyone is and feels respected and safe, is a full member, has
the opportunities for growth and self-fulfilment, and where strong and extensive social ties and relations enable
individual social communities and the society as a whole to thrive.

ECONOMY OF THE FUTURE
Innovative, responsible, resilient to shocks and crises.

Poland actively participates in the global economy, creating, absorbing and disseminating modern technologies and
innovations, conducting its activities in both the real and digital worlds. The country systemically supports the
development of its existing technological capacities and fosters the creation new ones. Polish territorial brands in
the fields of healthy food, green technologies, and digital innovation are globally recognised and profitable. Their
promotion worldwide is one of the key aspects of the state’s foreign policy. Investors view Poland as a safe country
due to the ease of doing business, the country's institutional, legal and political stability, and its active participation
in the pan-European and international structures.

Poland is one of Europe's key economic hubs, making sustainable use of resources and is a strong industrial centre
that not only ensures the stability of the labour market and the level of the economy, but also strengthens the
country's security.

The technological leap is evident across many areas of life, and modern technologies are harnessed to ensure
security in various operational domains of the state. The development and use of modern technologies are
safeguarded by sustainable regulations and standards aimed to ensure privacy, cybersecurity and the prevention
of abuse. Having at least basic digital competences has become common, and a significant proportion of the
population has advanced digital competences. Building digital competence is an integral part of the education
system for all age groups across society — from school children, through students and teachers to IT professionals.

The country's economy is resilient to shocks and crises, and its efficient data collection and analysis system enables
early identification of opportunities and threats to development. The models of a circular economy and moderate
economy are in place. The concerted effort of rural development stakeholders has made it possible to propel
agriculture into a new era - the food system that is fair, healthy, environmentally friendly, ensuring animal welfare
and resilient to crises, including those related to the long-term effects of climate change. The high quality of Polish
food and implementation of the circular economy in agriculture enhance its competitiveness in the global market.

In the middle of the century, the country's energy system is stable and resilient to threats. Its security is ensured
through the use of latest energy storage technologies and deployment of smart energy infrastructure. The system
is based on a model of distributed, diversified zero-emission sources with a significant share of prosumer energy.
This, combined with the country's relatively low energy intensity, especially in construction, has made energy clean,
accessible and affordable. Transport and logistics have also been revolutionised. With a coherent and standardised
infrastructure and the growing importance of sustainable mobility and smart solutions, the sector is now integrated,
safe, zero-emission and adapted to the needs of both the population and the economy.

Concern for the environment and climate, along with responsibility and a robust institutional culture, sets the
standard for public and private actors. Aided by the latest technologies and available data, decision-makers are
accountable for the consequences of their decisions. Since social cohesion has become a priority, the entire society
has the opportunity to benefit from the effects of green economic development.

PRESERVED NATURAL ENVIRONMENT

Proper protection of the country's ecological resources, which determine the health of people and ecosystems.

In line with the concept of environmental justice, the natural environment is of high quality and accessible to all
residents and offers a range of ecosystem services. Natural capital is recognised as a critical resource and is
integrated into development management processes. Thanks to a high level of environmental awareness, both
decision-makers and citizens in Poland recognise the extent of ongoing, irreversible climate change and its
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consequences and understand the importance of caring for the environment. Responsible use of the Earth's
resources is widespread through the promotion of appropriate behaviour as well as environmental and climate
education. Environmentally-friendly values and lifestyles have become prevalent throughout society.

Areas of natural value are protected effectively. The extent of protected areas, including those under strict
protection, has been increased. The protection of wetlands, forest ecosystems and endangered species is specially
supported. River renaturalisation, wetland and peatland reclamation and floodplain ecosystem rehabilitation
programmes have been implemented. The coherence of the ecological corridor network is ensured.

Local communities living in areas of natural value support biodiversity conservation while benefiting from the
sustainable use of natural resources.

Due to the deployment of new technologies in the energy, transport and construction sectors, along with sustainable
urban mobility, air quality in Poland is very good.

Resource conservation and climate change mitigation have been achieved through the implementation of the
circular economy, including the use of water-efficient technologies in sectors such as agriculture, industry and
municipal services management. Food security is ensured by viable agricultural holdings. Pressure on soils and
water has been reduced, and their high quality is protected consciously and responsibly.

Poland has become more resilient to the effects of climate change because of the consistent implementation of
adaptation measures in various sectors and areas encompassed by the national adaptation strategy. Widespread
urban greening to a satisfactory level has taken place, improving the living conditions in urban areas.

MODERN POLAND
Poland: resilient, democratic, supportive and secure in international alliances.

A fundamental shift in perception of development has enabled a move away from political and economic activities
driven by short-term profits and immediate gains, and to focus on long-term goals aimed at fostering a happy life
for residents, a sense of fulfilment, alongside green economic development that is socially, generationally and
spatially responsible. The democratic system, based on human rights, the protection of fundamental freedoms, and
the rule of law, enables citizens to participate actively and fully in the country’s development.

Poland enjoys military, food and energy security and is resilient to threats. It has a strong position in changing
international alliances. Polish regions and metropolises are also recognised and competitive in both spatial and
international relations. The sustainability of Poland's security is determined by cooperation within pan-European
and transatlantic structures, bolstered by bilateral and macro-regional ties. In a world of changing international
conditions and alliances, the country's security is also ensured by a professional, modern and multi-role army and
an efficient civil defence system.

Poland's ability to cooperate, its solidarity, and active engagement in the fields of innovation, European security,
and environmental protection have strengthened its role in international alliances. Thanks to the concentration of
resources, effective institutional solutions, and the involvement of strong civil society organisations, Poland is
internationally regarded as a reliable partner. The country's strong global position is additionally strengthened by a
stable currency and sound public finances. This fosters long-term economic growth and is conducive to raising
capital for the development of the country.

The country's international image is also strengthened by relying on the development of high culture in building the
Polish reputation. Addressed both to the international audience and the country’s residents, these activities have
brought a greater recognition to Poland and evoked a stronger sense of belonging and patriotism among Poles.
The efficient functioning of public institutions enables the support of residents and businesses without
overburdening the state budget. Adequate sources of funding necessary for the modernisation of the state are
provided. Smooth cooperation between the state government, local governments, and civil society organisations in
developing and organising social partners that represent the interests of workers and employers has contributed to
increased citizen loyalty and trust in the state.

The stability of institutions and law, combined with the ability to respond quickly to changing circumstances, is
ensured by a professionally functioning administration.
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The role of participatory democracy has increased. The involvement of citizens and NGOs in public life and informed
electoral decision-making has increased significantly. Polish citizens are resilient to disinformation and populism,
and they are aware of cyber threats. Electoral participation is widespread, and voter turnout is high.

COMMON SPACE
Well-planned and functional.

The country's development is shaped according to patterns that reflect the diverse characteristics of its territories.
The socio-economic and spatial planning system takes these specificities into consideration, contributing to the
generation of added value stemming from territorial potential.

The settlement network preserves the polycentric nature of the largest urban centres, complemented by a
functionally connected group of sub-regional centres and complementary smaller urban centres. The polycentric
settlement structure, balanced at the national scale, ensures sustainable development of all territories, both cities
and their functional areas and rural areas. It also fosters the socio-economic cohesion of the whole country. Cities
and their functional areas fulfil important economic and service functions, providing the residents with equal and
efficient access to employment, healthcare, education, culture and other social and market services. The largest
urban areas function as important university generating innovation, and as hubs where new technologies emerge
through global cooperation networks. The processes of uncontrolled suburbanisation and anthropopressure on
agricultural and naturally valuable areas have been curbed. Activities in urban functional areas, i.e. urbanised zones
around large and medium-sized cities, are organised and regulated, which prevents spatial conflicts and enables
rational land planning for the purposes of development, deployment of industrial and service facilities and
environmental protection. Urban functional areas are important for improving access to a range of services in
urbanised areas. Thanks to urban greening and proper rainwater and space management policies and the use of
nature-based solutions, living conditions in urban areas have improved. Improved management quality and access
to services in urban outskirts of cities, along with enhanced quality of the environment, have made urban areas
more attractive to residents.

Polish towns and villages provide a friendly, safe and comfortable place to live. Regardless of location, residents
can meet their reasonable and sustainable needs regarding access to public services, energy, Internet and
communications networks, water, green spaces, and a high quality environment. With blue and green infrastructure
systematically replenished and developed, these areas are resilient to climate change and foster human interaction.

Services are provided close to home or digitally, which reduces the need to travel long distances.

Rural areas are multifunctional. Potential sources of livelihood include agriculture, processing, agriculture-related
services, local food production, renewable energy, eco-tourism, and unique crafts. The rural landscape has
changed. Although its agricultural nature has largely been preserved, the increased agricultural productivity and
efficiency has led to converting some agricultural land to other uses, thus contributing to climate protection.

Mobility has been made sustainable across the country through the deployment of well-developed zero-emission
public transport infrastructure harmonised with roads for micro-mobility vehicles and pedestrians, particularly in
urban areas. Efficient logistics, a convenient and low-cost public transport system, increasingly utilising autonomous
vehicles, have significantly reduced individual car traffic, and in some cases eliminated, cars in city centres. A
coherent and standardised transport network and modern technologies support also long-distance and regional
transport. Transport exclusion has been tackled. A new systemic approach to spatial planning reduced spatial
conflicts and also enabled the creation of functional and aesthetically appealing spaces.

A heightened sense of belonging and responsibility is evident, manifesting in greater care for public spaces and
local communities.
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SCENARIOS

Understanding the future in the difficult and uncertain context currently faced by Poland requires identifying a
number of different plausible scenarios and exploring what implications they may have.

This chapter presents a summary of four "forward-looking " scenarios. Their full versions can be found in Annex2.

The scenarios are intended to facilitate the understanding of how Poland's external environment (described in the
boxes in each scenario) and the country itself may develop in the coming quarter century. The scenarios are (1)
deliberately "fictional" - they do not contain predictions, but consist of sets of alternative futures in the form of
snapshots or stories that provide an image of the future context; (2) probabilistic — they do not contemplate what
will or should happen, only what might happen; they are "only" possible images of the future, necessary to inspire
directions for public policy actions. The proposals contained in the scenarios should not be regarded as separable
or target actions to be conducted by public administration. The intention behind the whole strategic foresight process
carried out as part of the work on the NDC is to show possible action options that make sense in new circumstances
and that either change or refresh our understanding of the present and the future.

The main differences between the four scenarios are presented on the figure 3.
Figure 3. Selected differences between scenarios

SCENARIO 1 SCENARIO 2 SCENARIO 3 SCENARIO 4
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Source: own study.
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POLAND IN A WORLD COMMITTED TO FURTHER GLOBALISATION

Poland operates in a world where automation and technology are developing, albeit at a rate
insufficient to effectively support counteracting numerous negative aspects of the existing
technological trends.

At the same time, high openness of societies positively affects cooperation in many areas. This makes
it possible to either capitalise on the positive aspects of certain trends or to take action to prevent or
counteract their negative consequences.

In Poland, increased competition with other countries for hard-to-reach technologies has forced a closer integration
of science and business and the establishment of intensive cooperation with global high-tech corporations. These
conditions have also prompted a wider use of strategic foresight in the administration and economy.

Moderate progress in automation and technology, as well as staff shortages due to the ageing population, have
exacerbated problems on the Polish labour market. It was necessary to suplement the pension system with
measures encouraging the voluntary extension of the retirement age, the operating rules and the privileges
obtained. New working models adapted to the needs of people at the retirement age who wish to remain
economically active have were put in place. The population ageing required also some changes concerning
enhanced health promotion and disease prevention and the widest possible use of technological solutions to
facilitate access to medical services and remote health monitoring. The silver economy developed rapidly.
Furthermore, labour market shortages in a situation where it was necessary to compete with other countries for
workersdirected the country’s migration policy towards attracting specialists who represent deficit occupations and
towards creating innovative solutions to make the settlement and adaptation process sufficiently attractive to them.
That process was encouraged by the openness of the society. The growing labour market demand for the skills of
the future influenced changes in the educational system, however, they were not radical.

A number of legislative solutions and investments in reliable sources of energy generation (nuclear power), storage
and use of alternative energy sources (RES, hydrogen), as well as increased energy efficiency (also in transport),
enabled the country to achieve energy security and a near-zero-emission condition in 2050.

However, it was not possible to inhibit progressive climate change. Nevertheless, openness and cooperation
enabled increased efforts to improve the environment and prepare solutions for areas vulnerable to the effects of
climate change. The desertification, steppe or flooding problems in certain areas specifically affected agriculture
and increased the risk of food insecurity. Changes in agriculture focused on the use of solutions to increase
efficiency and enable the production of new varieties in changing climate conditions. Mandatory clean transport
zones were established in cities, coupled with the deployment of blue and green infrastructure.

The population inflow concentrated in large citiesmade it necessary to prevent urban sprawl. It was important to
strengthen small and medium-sized cities as attractive places to work and live. Housing policy and better access to
public services were essential in this regard. A package of basic services was introduced, transport accessibility
was increased, and the territorial redistribution of income to residents of small and medium-sized towns was
improved. A comprehensive analysis of the functioning of the local government was also carried out, followed by a
reform leading to better distribution of competencies and strengthening the independence of the local government.
The relationship between the state and corporations evolved towards more partnership-like relations, which
encouraged a stronger corporate involvement in areas previously dominated by the state (e.g. the pension system,
smart solutions in public services, active migration policy).

Poland is an active international player, earning the reputation of a responsible partner in international relations. It
has played an important role in shaping the future of the European Union and creating solutions to ensure that
NATO maintains its cohesion and is adapted to new threats.

Duo to the great openness of the world contributed to the increasing importance of virtual communities and their
impact on various areas of socio-economic life.