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This report is the first in a series on Denmark's land use
published by CONCITO under the Rethink Denmark project.
The purpose of the Rethink Denmark project is to form and
discuss visions for land use in a climate neutral and climate
resilient Denmark. Using these visions, the project will
provide an understanding of the many and complex choices
and dilemmas that exist between different types of land
use. The project will also identify the transitional elements
needed to fulfil the goal of a climate neutral and climate
resilient Denmark from a land-use perspective.

The project will be carried out over a two-year period until
the end of 2024. During the course of the project, CONCITO
invites stakeholders to discuss the choices, dilemmas and
possible pathways of the future. The project's reference
group consists of the Confederation of Danish Industry, the
Danish Chamber of Commerce, the Danish Agriculture &
Food Council, Green Power Denmark, the Danish Society for
Nature Conservation, KL — Local Government Denmark and
Danish Regions.

The project is funded by VILLUM FONDEN.

CONCITO The Land Use of Denmark — The Future of Denmark



Introduction

Rethink Denmark

Land use is the key to the green transition.

We need land for the deployment of land-based
wind turbines and solar panels as well as
infrastructure for transport, storage of CO,

and production of new fuels such as PtX.

But we also face a number of other major societal
challenges in the upcoming years. We need to
better protect biodiversity, adapt Denmark to
climate change and develop and reorganise
agriculture and food production. The land use

also needs to take human well-being into account.

Access to nature and recreational areas improves
people's quality of life and their ability to fulfil
their potential.

The future land use must therefore serve multiple
purposes at the same time. Space is limited and
the landscapes are already in use. We therefore
need a coherent strategy that ensures that all the
right societal objectives are met.

The necessary changes require us to imagine

a different way of organising and using the Danish
land. Small scale adjustments are not enough

as we look towards a climate neutral and climate
resilient society. To create a new and visionary
Denmark, we need to set our imagination free.
We need a positive vision with a goal to work
towards rather than a present crisis to avoid.

This report is the first step towards creating

a vision for our future land use. The report takes
stock of Danish land use today as well as the
challenges that lie ahead in the coming years and
suggests possible imagined futures for a climate
neutral and climate resilient land use that also
provides good living conditions for people and
habitats for flora and fauna. Over the next two
years, CONCITO will delve deeper into the topic
and contribute to the joint discussion on the vision
that will lay the foundation of a coherent Danish
land use strategy.

Report structure

Introduction
Introduction to the problems and summary
of the findings of the report.

Denmark's land

The report takes stock of Danish land use
today and the land-related challenges that
lie ahead.

Pathways to a future Denmark

Examples of different possible imagined
futures of land use that is both climate
neutral and climate resilient while also
providing good living conditions for people
and habitats for flora and fauna.

Challenges and dilemmas

Examples of some of the key challenges
and dilemmas highlighted by the imagined
futures, which will guide the coming
discussions.

CONCITO The Land Use of Denmark — The Future of Denmark
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Introduction

Key messages

Denmark faces a number of challenges that
needs to be addressed. The climate impact
must be tackled and we must be equipped to
deal with inevitable climate change. We also
need to recognise that if we are to ensure

a sustainable future, then climate change

is just one of the areas that require a
significant global shift.

A total rethink of Denmark's land use
Reducing our climate impact requires developing
new methods of food production, allocating
space for renewable energy production,
expanding carbon stocks in soils and forests,

and conserving landscapes for climate resilience.
To reverse the decline in biodiversity, we must
allocate much more space to nature. These
tasks are not optional, but fundamental

for a sustainable Denmark that fulfils its
international obligations. Without a significant
change in the way we use our land, a sustainable
Denmark is unachievable.

A comprehensive land use strategy

— with local implementation

These are measures that require space — so
much space that it will become a competitive
parameter if we are not careful.

In the short term, far-reaching decisions will be
made that will determine how the land use of
Denmark will look for many years to come. Short
term decisions need to be made urgently but
must not be made at the expense of the long
term land use priorities.

In the long term, the land use of Denmark must
be climate neutral and climate resilient while
supporting human well-being. Only through

a clearly prioritised — and, where possible,
multifunctional — use of the land can these
needs be met simultaneously. We therefore
need a coherent land use strategy based on
national principles with local implementation.

A unified vision

While the green transition presents several
challenges, it also presents a number of
opportunities. Properly executed, the transition
can lead to a sustainable society where both
nature and people thrive more than is the
case today. We can create a map of Denmark
where people live closer to a nature with a
high diversity of species and rich on positive
experiences, promoting better mental and
physical health in their daily lives.

The green transition also offers opportunities
for Danish businesses and the Danish economy.
Despite some challenges, Denmark still leads
the way in a number of green technological
areas. We can maintain this position in the
future if we focus on continued development
in areas such as food production, bio-solutions,
carbon storage and energy systems. In order for
all this to happen, we need a vision that serves
as a common denominator in future political
decisions.

CONCITO The Land Use of Denmark — The Future of Denmark



Introduction

The planetary boundaries

Environmental sustainability challenges the
silo-based approach to policy-making that we
have in place today. Climate change is not the
only threat to the planet's environment. In several
other areas, human society is putting pressure
on the planet's environmental equilibrium.

In 2009, 28 international scientists identified nine
fundamental processes that are key to an
environmentally stable planet. By monitoring

the state of these processes, the overall state

of the planet's environment can be assessed.

The nine planetary boundaries

. Climate
. Biodiversity
. Deforestation (land system change)
. Freshwater use
. Atmospheric aerosol loading
. Stratospheric ozone depletion
. Ocean acidification
. Reactive phosphorus (P)
and nitrogen (N) emissions
9. Pollution with novel entities

00N Ul WN

These processes are essential to ensuring a stable
environmental state but they are under pressure
from human activity. Planetary boundaries
describe how much disturbance the system

can tolerate while still remaining in equilibrium.
Today, several of these boundaries are being
significantly exceeded.

The processes are interconnected and their
resilience is dependent on the other systems
being in balance. If one system collapses, others
will be further weakened, increasing the risk of
irreversible environmental changes. It is therefore
essential that environmental problems are tackled
in a way that recognises all areas where the state
of the environment is under threat. Climate
politics that simultaneously worsens the conditions
for biodiversity is not sustainable politics. Future
land use must be designed in a way that is truly
environmentally sustainable, and which ensures
that Denmark respects the planetary boundaries.

Figure 1. The level is sustainable when the load is within

the green zone. When we enter the orange zone, we are crossing
the boundary. The darker the orange, the greater the load.
Source: Steffen et al. (2015)

Climate Freshwater use

Increasing risk

Stratospheric
Biodivers ozone depletion

Deforestation

Atmospheric
(land system change)

aerosol loading

Pollution wit Ocean acidification

novel entities

Reactive phosphorus (P)
and nitrogen (N) emissions
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Introduction

A vision with three considerations

The use of our land affects all Danes, and

so our vision should be developed through

a joint discourse across society. National
agreement on our target is the best guarantee
for achieving real transition. The joint discourse
will need to clarify multiple frameworks,
goals and guiding considerations. We should
therefore be cautious about building targets
into the vision before we have gained
widespread agreement on them. That said,
there is a fundamental principle that the
vision must fulfil: It must be sustainable.

Real sustainability implies that the vision
fulfils the following three considerations:

Land use must be sustainable

- for the environment and the climate
Land use must, in a broad sense, be sustainable
in relation to environment and climate. This
means that it must be climate neutral while also
being able to cope with changes to the future
climate. Land use must also be sustainable where
the planet's other environmental limits are
under pressure: we must protect and preserve
biodiversity, we must ensure that sources of
pollution do not contribute to the destruction of
habitats and ecosystems, and we must guarantee
that the land use activities do not leave the

land in a worse state than when we inherited it.
Sustainable land use is essential to safeguarding
the way of life of future generations.

Land use should support

the societal economy

Land use should support socio-economic
development. Land is an essential resource for
value creation in society, including the production
of food, materials and energy. The socio-economic
value of land use covers both classical economic
returns from the activities on the land, but also
the values that can’t be determined in monetary
terms, such as nature values, clean drinking water,
recreational values and avoided damage costs
from climate change.

Land use should support

human well-being

Human well-being depends to a large extent
on the way we use our land. The landscapes
around us matter to people's well-being. They
provide opportunities for recreational use as well
as physical and social activities, and thus play
an important role in people’s health. With this
in mind, land use should serve as a key tool to
counteract the lack-of-wellbeing trends of
recent years.

CONCITO The Land Use of Denmark — The Future of Denmark
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Introduction

Imagined futures

The following section presents different imagined
futures in four areas that are of major importance
to land use: biological production; biodiversity;
urban settlement; and settlement in rural areas.
The Imagined futures are an attempt to describe
what Denmark could look like in year 2050

when land use fulfils the three considerations:
environmental sustainability, socio-economic
development and human well-being.

The imagined futures can be constructed in many
different ways. The rationale for the four selected
areas is that politics and decisions in these areas
have major consequences on land use and its
impact on human well-being.

Each area will have two or three imagined
futures drawn up. The imagined futures paint

a unique picture and provide examples, in words
and images, of what a sustainable future could
look like. The imagined futures will also help us
identify which decisions and areas are important,
and suggest what dilemmas and challenges lie
ahead. Not all imagined futures work together,
and as a society we therefore face a choice

of which goals of land use we want to pursue.

Biological production dominates land use
today. The development and the framework
will determine which and how much land
could be converted to other land uses.

Biodiversity places high and specific demands
on land use. The political pathways to meet
the biodiversity target have a major impact
on land demand.

Urban development has little impact on
overall land requirements, but has a major
impact on human well-being and the wider
framework that will contribute to a
sustainable future.

The settlement pattern in rural areas has a
major impact on the ability to accommodate
the necessary new land uses and facilities
required by the transition.

Biological production

Key prerequisite: We are able to feed the same share
of the global population in the future as we are today.

Targeted optimisation

Food production remains dominated by animal
husbandry. Through targeted optimisation and
development, the climate and environmental
footprint of food production has been significantly
reduced.

Transformation

Changing demand and technological
breakthroughs have transformed Danish

food production to almost exclusively
plant-based foods — both as inputs for precision
fermentation and high-quality vegetables.

CONCITO The Land Use of Denmark — The Future of Denmark
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Introduction

Biodiversity

Key prerequisite: Species decline has been stopped and good conditions have been secured for our
ecosystems. Denmark honours international agreements on biodiversity and biodiversity protection.

Focus on nature Focus on people’s experience in nature Focus on production

Based on the areas with the highest nature Starting with the areas where the recreational The protected area has not increased since
value, a significant area has been set aside value and the impact on people’s well-being are 2023, but protection has been significantly
for biodiversity protection alone. greatest, significant areas have been set aside strengthened.

for biodiversity and nature experiences.

CONCITO The Land Use of Denmark — The Future of Denmark
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Introduction

Urban settlement

Key prerequisite: As urbanisation and population growth continue,
the cities of the future will have to accommodate more people.

@
e O " [EF

Cities are expanding outwards

Cities have expanded outwards in tandem
with population growth. The gardens of single-
family homes have become a green refuge

for many. Apart from the fact that the cars run
on electricity, private car ownership remains
unchanged. More people are working from
home or from local shared offices.

Cities are growing upwards

Cities have not grown outwards; on the
contrary, people live closer together and on
fewer square meters. Shared facilities and
green spaces ensure well-being. Private

car use in cities has been replaced by
public transport. Nature and production
areas are located close to the urban centre.

Settlement in rural areas

Key prerequisite: Rural areas will continue to provide space for settlement
in the future, so that people can continue to be part of local communities

and live in the countryside.

I

Dispersed settlement in rural areas
People continue to live in dispersed settlements
and small villages. This type of housing offers

homeowners opportunities to be close to nature

and practice recreational farming. Close-knit
communities and local sources of supply
compensate for the distance to community

services. Modernised flexi-transport has generally

reduced car ownership.

OFD

Clustered settlements in rural areas
The rural population is more concentrated

in and around a number of villages, which
now have public services, cultural and leisure
activities and a rich local economy. The
clustering of key services means that mobility
is primarily by foot and bike. The reduction in
number of dispersed settlements in the open
countryside has freed up land for other uses.

CONCITO The Land Use of Denmark — The Future of Denmark
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Challenges and dilemmas

The imagined futures highlight a number of challenges and dilemmas.

Here are some examples of questions that can help frame the future discourse.

Challenges

1

How do we strike a balance
between production areas
and everything else?

/

How do we deal with a
smaller production area?

3

How do we find synergy
between national targets
and local implementation?

4

How do we strike a balance
between global and domestic
heeds?

Dilemmas

1

Production forest or
biodiversity forest?

/

Densification or
urban expansion?

3

Difficult target fulfilment or
strong political priorities?

4

Smart technologies or
changes in behaviour?

11



Introduction

The project’s process

Toward 2024, CONCITO will reinforce the
imagined futures with data and impact
assessments through a number of sub-analyses.
This information will serve as a qualified point

of departure for a discussion on future land use.

Along the way, CONCITO will invite stakeholders
to participatory and open dialogue meetings

to ensure that all relevant stakeholders are
heard, and that the future land use has the
broadest possible foundation. Towards the end
of the project, the dialogue will focus on how to
translate the visionary goals into a strategy that
leads to concrete action.

You can follow the project at concito.dk/
fremtidens-arealanvendelse.

Initial report

The first sketches of

the imagined futures
provide an idea of which
areas will be the most
important.

2023

Sub-analyses The sub-analyses delve deeper into each topic Final report
to better understand the opportunities and constraints.
The imagined futures are
qualified by sub-analyses,
Biodiversity / which in turn provide a
platform for a vision for
the overall Danish spatial

strategy.
Settlement ~EEF™
nn | | .
Climate adaptation ”
Biological production c c
Energy and CCS /t /i\ /r
Dialogue 2024

CONCITO The Land Use of Denmark — The Future of Denmark
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Denmark's land

Land is a scarce resource

Denmark is one of the most intensively
cultivated countries in the world. The
countryside is widely used for biological
production, mainly of food, but also of wood
products for materials and energy. Already
today, existing political objectives points
toward a shift in land use in the future.

It is also clear that a new approach is
necessary to accommodate all the priorities
we have for the land and the land use.

Land use today

Denmark's geography supports a high degree of
land utilisation. With the exception of Bornholm,
the land is flat and has no bedrock. The land is
therefore accessible and arable. Much of the

soil is fertile and the Danish climate is favourable
for cultivation. Land use is currently governed

by a significant number of laws and other policy
frameworks. Figure 2 shows the land use in
Denmark. Agricultural production dominates,
covering 59 % of the land area. Buildings and roads
occupy about 14 %, forests about 13 %, heathland,
meadows and other natural areas about 9%,

and watercourses and lakes about 3%.

Figure 2. Most of Denmark is cultivated.

Source: Statistics Denmark (2023)

TS
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Buildings
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59% Agriculture

11%
2%
B 9%
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Production forest
Non-production forest
Heaths and other nature
Lakes and watercourses
Unclassified

Biological production

Approx. 70% of Danish land is used primarily for
biological production, either as food production
on agricultural fields (59 %) or production of
wood for construction, materials and energy
(11%) (Figure 2). Denmark is among the four

EU countries (along with Ireland, Hungary and
Romania) where agricultural production accounts
for the largest share of land area. Despite
considerable Danish livestock production, the
most prominent activity in the landscape is the
production of annual crops such as cereals and
maize. However, these crops are mainly used for
animal feed, and animal feed is produced on 76 %
of the cultivated area (Animal Protection Denmark
& Danish Society for Nature Conservation, 2022).

How do we measure Denmark?
Denmark's land area is just under 43,000 km?.
This report uses the hectare unit of
measurement, abbreviated to ha. A hectare

is 100x100 metres and there are 100 hectares
in 1 km?2. Denmark's land area is just under
4,300,000 hectares.

6%

of cultivated land is used
to grow animal feed

In addition to shaping the landscape, intensive
agricultural production also has an impact on
uncultivated land and the aquatic environment

in lakes, rivers and the sea around us, through

the leaching of nutrients such as nitrogen and
phosphorus (Animal Protection Denmark & Danish
Society for Nature Conservation, 2022).

The land area in Denmark devoted to agriculture
is declining steadily, and has been since the 1940s,
when it peaked at around 74 % of the total land
area (Statistics Denmark, 2017).

CONCITO The Land Use of Denmark — The Future of Denmark



Denmark's land

The impact of land use on the climate

Danish land use has an impact on the climate.
In 2020, 32 % of national land use emissions
came from food production, wood products
and drainage of organic soils (Figure 3). The
land management has a major impact on the
greenhouse gas emissions. Afforestation and
establishment of permanent vegetation cover
can contribute to sequestering greenhouse
gases. Danish emissions from soils and biological
production have increased by 0.8 million tonnes
since 2010 and were 14.5 million tonnes

in 2020 (Danish Energy Agency, 2022).

Protecting biodiversity

The high rate of land utilisation has put pressure
on Danish biodiversity. Denmark currently

ranks 24th among 28 EU countries in terms of
protecting habitats and species under the EU
Habitats Directive (European Environment Agency,
2020). Along with the intense use of land in
agriculture, nutrient leaching also poses a threat
to biodiversity (Ejrnaes et al., 2021). The Danish
Biodiversity Council (2022a) estimates that 2.3%
of Denmark's land area fulfils the EU definition of
protected nature. The EU target is 30 % protected
nature by 2030, of which at least one third should
be strictly protected (European Commission,
2021).

Figure 3. Around one third of Danish emissions in 2020 came
from soils or biological production. As shown here, land
can also sequester CO,.

Source: The figure is based on the Danish Energy Agency's data

sheet with the CRF table, which is used in the Agency's Climate
Status and Projections Report (Danish Energy Agency, 2022)
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Urban development and settlement

The built-up environment accounts for about

14 % of Denmark's total land area. The average
built-up area per Dane has remained unchanged
since 2011 (Statistics Denmark, 2023), so the
increasing pressure on land from buildings, roads
and infrastructure is due to population growth.
Denmark is currently among the four EU countries
with the highest number of built-up square metres
per person (Eurostat, 2021).

In addition to occupying land, buildings,
infrastructure and transport form a framework
for resource-intensive consumption patterns
(Baastrup et al., 2022). In Denmark, 40 % of all
households consist of only one person, which

has a major impact on the resource and energy
consumption of buildings (Jack & Ivanova, 2021).
Denmark has the second highest climate footprint
per capita from consumption in the EU (Danish
Council on Climate Change, 2022).

The last few decades have seen a number of
geographical shifts in favour of population growth
in urban areas and population loss in rural areas.
Today, just under a quarter of the population lives
in the capital region area, about a third in cities

with 20,000+ inhabitants, about a third in cities
with 200-20,000 inhabitants and just over a tenth
in rural areas (Figure 4).

Figure 4. Settlement by size of urban area. Figures for 2022.
Source: Statistics Denmark (2022)

B 23% The capital region

B 30% Urban areas with 20,000+ inhabitants

[ 35% Urban area with 200-20,000 inhabitants
12% Rural areas
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Denmark's land

The areas are regulated

by a considerable number of laws

The use and management of land is currently
governed by a variety of laws, which in practice are
influenced by national and EU support schemes.

A comprehensive land use strategy can help
provide stronger coordination and clarity on the
necessary legal framework.

In Denmark, the overall framework for spatial
planning is laid down in the Planning Act. The
purpose of the act is to ensure coherent, holistic
and sustainable land use planning. As such the
act must cover several societal interests, including
nature, the environment, energy production,
business, economic growth, beautiful landscapes,
infrastructure of roads and buildings, mixed
development, etc. The Planning Act applies three
zoning concepts: urban zone, rural zone and
summer house zone, each of which have different
rules for land use (Danish Business Authority,
2020). While the planning tradition in urban zones
is strong, there has traditionally been less focus
on planning in rural zones.

Overall, there are a significant number of laws
and regulations — national and from the EU
—that influence land use, and they do not always
pull in the same direction.

A number of other laws also influence land
use. Here is a non-exhaustive list:

= Water planning law

= Agricultural law

= Forest law

= Nature conservation law

= The Environmental Objectives Act

= Act on raw materials

= Act on the use of the Danish subsoil
* Floods Act and Soil Pollution Act

Several of these laws are based on

EU directives and are influenced by
EU regulations and overall policy
developments; examples of these are:

= Water Framework Directive

= Habitats Directive

= Birds Directive

» Floods Directive

= Common Agricultural Policy (CAP)

Figure 5. The number of houses per area.
The darker the colour, the more houses.
Source: CONCITO from the BBR register

The map shows the distribution of
settlements in Denmark. The map shows
that there are very few large areas with no
neighbouring settlements. The outspread
settlements impacts the options for locating
major renewable energy installations and
nature conservation areas.
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of buildings in quadrants
of 1x1 kilometre
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Denmark's land

Political objectives

In 2017, the Danish Board of Technology
published the report “Prioritering af Danmarks
areal i fremtiden” (Arler et al., 2017) (“Prioritising
Denmark's land use in the future”). It showed that
by 2050, we will need more land than Denmark
has available, particularly for forests, nature,
climate adaptation and energy. Future land
requirements have only intensified since.

In the coming years, several political decisions
will be taken that will significantly change land
use and the Danish landscape. Figure 6 illustrates
future land requirements following a number of
existing political objectives for which space has
not yet been found. It’s not only at the national
level that the debate on land use has intensified.
The Nature Restoration Law will be negotiated

in the EU in 2023 and will set out the framework
for new land use on large areas in the EU, including
in Denmark (European Commission, 2022).

The demand for land is increasing.

Figure 6. At present, there are already a large number of
political objectives (adopted and potential) that have specific
land requirements.

\

* The government platform does not specify how much land will
actually be used for groundwater protection. DANVA has pointed
out inadequate protection of 200,000 ha, which is mentioned

in the government platform, and is used as a baseline here

(The Danish Government, 2022).

Area Hectares

Politically agreed requirements

Share of
Denmark’'s area  Source

B REon land incl. agreement 36,600 ha 0.9% Danmark kan mere Il
to quadruple RE on land (Denmark can do more 1)
B Peatland restoration 100,000 ha 2.3% Agreement on the green
transition of Danish agriculture
B Increasing the forest area 250,000 ha 5.8% Government platform 2022
Total agreed area requirements 386,600 ha 9%
Politically indicated requirements
& Groundwater protection* 200,000 ha 4.7% Government platform 2022
Additional area for nature conservation 960,000-1,190,000 ha 22-28% Government platform 2022
EU Biodiversity Strategy and the 30%
protected nature target**
Climate adaptation*** >86,000 ha >2% Government platform 2022
Total indicated area requirement 1.25-1.48 million ha 29-34%
Total Approx. 0.4-1.9 million ha 9-43%

** The government platform does not specify an area size, only
that the effort should contribute to the EU biodiversity strategy.
It is assumed that Denmark takes a proportional share of the
area for protection (30%), and that there are already protected
areas corresponding to 2.3% -7.6% (The Danish Biodiversity
Council, 2022).

*** No area is specified in the government platform, but it is stated
that a national climate action plan is to be drawn up (The Danish
Government, 2022). The area requirement has been assessed by
CONCITO. Source: CONCITO

CONCITO The Land Use of Denmark — The Future of Denmark



Denmark's land

Climate adaptation

The extent of land needed for climate adaptation
is not well defined, as shown in Figure 6. Global
climate change is increasingly affecting Danish
land use in various ways.

+ Increased risk of flooding due to rising
groundwater (Henriksen, 2023; Henriksen
etal., 2012).

= Drought stricken areas with increased risk
of wildfires (IPCC, 2022).

= Increased risk of flooding from cloudbursts and
pollution of watercourses and coastal waters
from sewers (Climate Adaptation, 2020).

» Loss of land area and habitats to sea level rise
(Canal-Vergés et al., 2022).

+ More frequent and severe storm surges
as sea levels rise (Pedersen et al., 2021).

Impacts will vary across the country which will be
reflected in localised adaptation efforts. The need
for land used to cope with the changing climate
depends to a high degree on the local climate
adaptation strategy. It is not unrealistic to assume
that at least 2% of the Danish land area will be
affected by climate change to such an extent that
it will impact what type of activities the land can
be used for (Arler et al., 2015).

Other area-related objectives

There are a number of additional political
objectives and agreements that requires land.
However, the actual land footprint of these
policies cannot be quantified as clearly. The
Danish government will form a vision plan for
Danish agriculture and food production to support
an ambitious transformation of the agricultural
and food sectors. Furthermore, the government
platform proposes the formulation of a raw
materials plan, the establishment of 15 national
nature parks and the designation of five additional
national nature parks (The Danish Government,
2022). The EU Water Framework Directive must
also be met. All these political objectives

require land.

Altogether, current and potential political
agreements and goals require a change in

the land use on 0.4-1.9 million ha (Figure 6).
However, some of these new activities could
take place simultaneously on the same land or
in combination with the current land use. This is
a way to reduce the overall land footprint from
implementing the political objectives.

9-43%

of Denmark's total land area
have to change land use

CONCITO The Land Use of Denmark — The Future of Denmark



Denmark's land

Multifunctional use is one way

to reduce the demand for the land

An essential tool to make the competition for land
less intense is by using the same land for multiple
purposes, also known as multifunctional land use.
The potential for multifunctional land use largely
depends on which activities are sought combined.
For example, it is generally difficult to combine
biological production with biodiversity protection,
while it is relatively easy to combine biodiversity
protection with recreation and groundwater
protection.

The potential for combining land uses depends
on the location and the exact function of the
area. A thorough multifunctionality analysis of the
different land uses can map the potentials as well
as preconditions for multifunctionality. It will help
to make informed decisions regarding objectives,
requirements and priorities of the land uses.

Figure 7 illustrates different possible combinations.

Figure 7. Many activities can, to a varying degree, be carried out
on the same land, while others cannot. The darker the colour, the
better the possibility for combining two activities. Source: CONCITO

Biological
production

Energy

—-
—LR-

g

—LK-

Recreation

i

Groundwater

—L-
— K-

Climate
adaptation

—LK-
— LKL

-
L

Biodiversity Biological
production

Energy

Recreation

Groundwater

Py
L\ 1\ 1\t

Multiple considerations make

the prioritisation exercise difficult

The many purposes that the land needs to fulfil
pose a major challenge to planning — a challenge
that becomes even greater if the job of delivering
each purpose lies with different parts of the
political administration, each of which may have
a limited mandate as well as narrow and specific
objectives. Addressing multiple challenges on
the same land therefore places considerable
demands on the authorities involved. Denmark
has positive experience with experimenting with
multifunctional approaches to land use change
(see the following page), which can provide a solid
foundation for solving these planning challenges.
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Denmark's land

Experiences with
multifunctional land consolidation

Since 2014, Realdania has facilitated the
project and the subsequent collaborative
forum "Fremtidens Bzaeredygtige Landskaber",
also known as Collective Impact, following the
working methodology on which the project
was based. Collective Impact brought together
15 stakeholders with different interests in how
Denmark's land was used, with representatives
from e.g. agriculture, forestry, renewable
energy production and recreation.

They adopted a multifunctional landscape
approach, where land use change took into
account multiple purposes by involving multiple
stakeholders. Among other things, the Collective
Impact group carried out a land distribution
project at Glenstrup Lake, Northern Jutland,

in 2018-2022. Experience from this project
showed that the range of possible solutions
grew considerably when a larger area, more
objectives and a large number of stakeholders
were involved. The solution was a land
consolidation project with strong local support,
a positive impact on multiple objectives

and a potential socio-economic benefit.

The Collective Impact initiative was finalised

in 2022 and summarised its experiences

in six recommendations:

1. A multifunctional approach allows

for synergies between both national
and local objectives.

Future subsidy schemes must allow for
and support multifunctional land use.

. The catchment area steering

committees must ensure that local
projects and consolidation efforts are
coordinated across municipalities.

Landowners must be recognised
for —individually or together with
other landowners — creating nature
positive initiatives, amenity values
and recreational opportunities on
agricultural land.

. Tackling major societal challenges

is—and should be —an important

opportunity for reviving our rural areas.

Resources from the Future Green Fund
must ensure collaboration with private
investment in balanced, land-intensive
projects, such as climate forests and
energy plants.

Source: Collective Impact (2022)
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Pathways to a future Denmark

Visions for land use

This section presents nine visionary descriptions,
so-called imagined futures, of what the land use
could look like in a climate neutral and climate
resilient Denmark. The imagined futures are
based on four selected areas of action. Each

will, individually and collectively, help spark

the debate on the current choices and priorities
that must be made and translated into action.

Role of the imagined futures

The necessary changes require us to imagine

a fundamentally different allocation and use of
Denmark's land. Current land use is the result of
centuries of ongoing decisions, prioritisations
and efforts shaped by the most important
considerations at the time. Today, we are in

a situation that requires fundamental systemic
changes to happen within a short period of time.
To prioritise, plan and decide on initiatives that
can ensure such radical and critical changes, we
need to free our imagination and create a new
and visionary map of Denmark, where our land is
used differently than it is today. Imagined futures

serve as key reference points when it comes
to identifying the new solutions that are crucial
to achieve the transition.

As well as serving as reference points, the
imagined futures will also spark motivation

and action. Instead of looking at today's situation
as a series of crises we need to avoid and
conditions to move away from, an imagined
future can paint a picture of a society we want
to move towards. The scale of today's challenges
demands action and hope rather than fear and
discouragement.

CONCITO The Land Use of Denmark — The Future of Denmark



Pathways to a future Denmark

Imagined futures

The following section presents nine imagined
futures, each of which represents a part of a
possible future vision for Danish land use. The aim
of the imagined futures is to enable a broad and
cross-disciplinary discourse. The imagined futures
shed light on both challenges and solutions, thus
providing a foundation for identifying some of
the key factors needed to trigger the necessary
transition.

These imagined futures focus on possible end
goals, but not on the route to these goals. They
do not address which circumstances that have
preceded the sustainable society. It is up to the
subsequent discourse to identify these circum-
stances.

Each imagined future is built around a unique
narrative that explores a rather extreme single
track strategic approach. This is done to make

the options, choices and dilemmas more apparent
and highlight the role and consequences of the
guiding principles. The methodology for each

area is based on an extension of some of the
trends we are currently experiencing (see box).
Each imagined future operates with a specific
objective that has been successfully achieved.

The combination of imagined futures highlights
the cross-cutting dilemmas and opportunities
The imagined futures are isolated images.

As such, they only go a limited way towards
providing a coherent picture of what Danish

land use could look like in a sustainable future.
To create a coherent picture, we would need

to link the various imagined futures together.

Each imagined future includes an assessment

of the overall land requirements and the
importance of a few key areas that are particularly
relevant to that particular imagined future.

This provides the first indication of whether

the imagined futures are mutually supportive

or mutually exclusive.

Methodology used to create the imagined futures

The approach used for creating the imagined
futures involved describing a desirable future,
rather than trying to predict the future. The
imagined futures were created in co-operation

with Urban Creators and relevant professionals.

The process began by defining the main
premise and some minimum criteria that the
final imagined futures had to fulfil.

The main prerequisites are climate neutrality
and climate resilience, while the minimum
criteria include a high quality of life for people,
sustainability on a number of other
environmental parameters, the same share

of food production and more effective
biodiversity protection.

The imagined futures are not the only
possible futures. By following different trends
or focusing on different considerations and
minimum criteria, we can draw up alternative
imagined futures.

The imagined futures described will be
qualified in collaboration with researchers

and experts as part of the coming sub-analyses
in the Rethink Denmark project.

' .

Linking together different imagined futures will
bring out the cross cutting dilemmas. It will
become clear which factors or activities are
critical and which conditions need to be present
in order to achieve certain objectives. At the same
time, positive opportunities and synergies will

be highlighted. Most importantly, we will start

to establish a clearer and more coherent picture
of what a climate positive and climate resilient
Denmark could look like in the future. We will
have a foundation for a shared vision of what the
sustainable land use of the future could look like.
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The imagined futures are organised around four main areas
that have a particularly large and direct impact on Danish land use:

¥ )y

Biological production

Biological production dominates land use today.
It covers the production of food, materials for
the chemical and construction industries, and
inputs for energy production. The area includes
both agricultural fields and production forests,
and is largely where we will find space for other
land uses. The development and the framework
concerning biological production will therefore
determine which and how much land can be
converted to other uses. In this main area, the
imagined futures describe two different ways we

could manage biological production in the future.

Nature and biodiversity protection
Biodiversity places high and specific demands

on land use. More land is needed to reverse
biodiversity loss. EU deems that 30% of the land
area should fall under nature conservation.
Nature as well as people’s access to this land
affect people’s physical and mental health, which
is why this relationship is also a crucial factor

to consider when prioritising future land uses.
Political pathways to meet the biodiversity
target affect land demand, and decisions on the
prioritisation of land for nature conservation have
a major impact on overall land use. This main
area describes three different approaches to
biodiversity action.

Urban settlement

Urban development has little impact on the
overall land requirements but has a major impact
on human well-being and the wider framework
that will contribute to a sustainable future. Urban
settlement is an decisive element in determining

how we use our land both in and around our cities.

The geographical location of our settlement is
inextricably linked to transport needs, business
development and the need for climate adaptation,
as well as the supply of water, heat and electricity.
These structures — systems, institutions,
infrastructures, and norms — determine the
framework for people's resource, climate and
environmental footprint. To reduce this footprint,
we need to change the structures. This main

area describes two examples of how urban
development can progress.

" N
22 den

" 7-

W 370

Settlement in rural areas

The settlement pattern in rural areas has a major
impact on the potential to find space for large,
contiguous areas for nature conservation, energy
production and energy infrastructure. Sustainable
rural settlement requires a transformation of
transport, energy and food production, as well

as many more shared solutions to ensure sufficient
climate, environmental and social cohesion.

This main area describes two different imagined
futures of what settlement in sustainable rural
areas could look like in the future.

e
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Nine takes on the future

The nine imagined futures centre around four main areas contain a number of indicators that allow for cross-

that have a particularly strong and direct impact on land comparison. Following the imagined futures, we present
use. Within each area, 2—-3 imagined futures have been the methodology and key assumptions that allow us
established to show different versions of a possible future.  to assess the futures and the indicators we have used

In addition to a narrative, the imagined futures also to illustrate them.
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Biological production

Targeted optimisation

In many ways, the Danish landscape looks the
same as it did back in the 2020s. Global demand
for food has grown, but our eating habits have
remained largely unchanged. Basically, the same
products are being produced as in the 2020s,

so Danish livestock — pigs, chickens and, to some
extent, cows — are still the core of Danish food
production.

Intensive research-based efficiency improvements
have reduced the impact of livestock production
on climate and the environment. Efficiency
improvement has also made it possible to

slightly reduce the total cultivated area without
compromising overall food production. In order
to maximise the climate impact and minimise
production losses, the set-aside areas are typically
drained peatlands with high emissions or marginal
and low-yielding agricultural soils.

The cereals, maize and grass are still mainly grown
for animal feed. Emissions from the production
have decreased as new technologies have

been introduced. Nutrient leaching has been
significantly reduced thanks to various precision
technologies. The crops have been adapted to
yield as much value as possible, which means a
higher overall production of dry matter, which can
be used to produce energy or materials in valuable

side flows using bio-refining technologies.
Alternative plant-based food products are a niche
in the Danish economy.

The food we eat is very similar to what we ate
20-30 years ago, and our diets and food habits
have not been challenged or required active
consumer engagement.

To reach this point, we have continued to do
what we were already good at, utilising the
infrastructure and capital stock we already had.
Research and development efforts have been
focused on making the animal production more
efficient and more climate-friendly. Despite

the targeted research and development, food
production will continue to generate greenhouse
gas emissions that need to be offset.

Forests have been planted on agricultural land that
was set aside, leading to an increase in biomass
production in the form of wood chips and timber.

Low High

B i

I Requirements for behavioural change

| Need for a technological breakthrough
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Biological production

Transformation

A new global demand for food has changed the
Danish landscape. Over the past 10-15 years,
plant-based alternatives to animal products
have become so cheap and can be produced
with such high quality that animal products
are now niche products.

Denmark has led the transition to plant-based
diets and has become specialised in creating
high-quality food products through e.g. precision
fermentation, bio-refining and cultured meat.
Inputs for the high-tech food industry are grown
in fields and industrial facilities, while fresh
vegetables, fruit and nuts are produced in open
fields and greenhouses. The variety of crops

has generated a new landscape. Emissions of
both greenhouse gases and nutrients have been
reduced. Livestock production continues, but
largely among highly specialised producers,
recreational farmers or as part of landscaping
initiatives.

The products available to consumers in shops
and restaurants do not differ in taste, appearance
or nutritional content from 20-30 years ago,

but they are entirely derived from plants. After
initial inertia, a majority of the Danes —and
global citizens in general — have chosen to make
plant-based alternatives a dominant part of their

diet as quality increased, prices fell and norms
shifted.

Plant-based food production has increased land

efficiency so significantly that large areas of land
can be dedicated to other uses without reducing
overall food production.

To reach this point a whole new value chain has
been deployed to support the new technology.
Business development has helped to ensure

that Danish agriculture is part of the new value
chains in the same way that the old co-operative
slaughterhouses and dairies used to be. A number
of livestock production farms have had to be
closed down or converted, and a process has been
organised to support individual farm owners in
the transition.

Forests have been planted in parts of the
agricultural land that was set aside, leading to
an increase in biomass production in the form
of wood chips and timber.

Low High

T e

— Requirements for behavioural change
— Need for a technological breakthrough
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Nature and biodiversity

Focus on nature

There is space for biodiversity in Denmark.
Large, contiguous areas have been reserved
to nature and the protection of biodiversity.
Starting with the areas with the highest
biodiversity potential in the 2020s, Denmark
has followed international recommendations
and does now protect a significant part of
the land area. The populations of animal and
plant species, including endangered ones, are
increasing. Climate change has led to changes
in the species configuration but the large,
protected natural areas ensure extreme
weather resilience for most species.

Large contiguous areas mean that natural coastal
dynamics, flooding streams and the reintroduction
of large grazing animals dominate the protected
areas. This has created a dynamic landscape

that ensures a wide variety of habitats with

low maintenance and management, keeping
economic costs low.

Biodiversity and nature have determined the
location of the protected areas, which means

that many people live relatively far from the scenic
nature reserves. This makes getting out into nature
an arduous project for many. Transport time in
particular prevents individuals and groups with
less resources available from visiting the areas.

Protection of the relatively species rich forests
have been prioritised to halt the species decline.
Many of the former production forests are now
protected and managed very extensively, if they
are utilised for production at all. The former
farmland has been reforested or transformed
into meadows with an abundance of species —

occasionally with solar panels on part of the area.

The total production area has been significantly
reduced but shall still produce food, timber,
and other biological products.

Low High
- Area requirements
s Contiguous area
— Proportion inflexible area
| Requirements for the degree of protection
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Nature and biodiversity

People's nature experience in focus

Nature is becoming more prominent both

in the Danish landscape and in the Danes'
consciousness and sense of identity. The scale
of Danish nature conservation efforts follows
international recommendations, and many

of the large and small natural areas have been
located with the aim of bringing nature as
close to people as possible.

It is now easy to get out into nature and sit under
a tree, or to look out over a meadow with grazing
wild horses. Nature playgrounds, shelters, lookout
towers and walking routes in nature corridors
between cities offer a wide range of activities

in nature. Having good recreational opportunities
close to the bigger cities is a priority, as they can
benefit multiple people. Smaller towns, on the
other hand, have good public transport links to
neighbouring nature areas. Several safari parks
have been established across the country where
moose, wild boars or wolves can be seen.

The large natural areas have also had a positive
impact on biodiversity, which is increasing.

On average, people head into nature several times
a week. This has had a positive impact on our
mental health. Consequently, health care costs
have fallen.

Prioritising natural areas close to cities has led
to increased competition for urban land, which
in turn has put increased pressure on urban
planning. It has also led to the abandonment of
some of Denmark's most productive agricultural
fields, as these were often found close to cities.

Area requirements

Proportion inflexible area

I Contiguous area

Requirements for the degree of protection
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Nature and biodiversity

Focus on production

Denmark's productive land is world-class,

so protection efforts are organised in a way
that allows for as high production as possible.
As a result, the protected natural areas are
relatively small, but they are well protected.

Nature conservation is mainly focused on those
areas that were subject to some form of nature
conservation in the 2020s. The challenge of
fragmented natural areas has not been completely
solved. However, many smaller initiatives in

the production landscape have led to improved
connections between the fragmented natural
areas. Living fences, protection lines around fields
and perennial crops have given us a productive
landscape with more insects, birds and flowers.
Closer-to-nature management in production
forests has contributed to better conditions

for vulnerable and endangered species. Even

in urban green areas, there are many small
initiatives to increase biodiversity.

Several species remain vulnerable, while others
are recovering. Climate change is increasing the
pressure. Coastal ecosystems are particularly
challenged as small natural areas are squeezed

between rising sea levels and cultivated or built-up
land. The small areas require a considerable
maintenance effort. The total area for protection
is below international recommendations, and to
compensate, we are paying other EU countries

to set aside extra land for nature conservation.

Human access to the strictly protected nature
reserves is restricted. Small areas can be difficult
to access and activities that may disturb
biodiversity need to be practised in other areas.
However, people are still able to walk in most of
the protected areas, and walking remains the
favourite outdoor activity for Danes.

Area requirements

Proportion inflexible area

I Contiguous area

Requirements for the degree of protection
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Urban settlement

Cities are expanding outwards

Over the past 30 years, cities have grown
significantly, both in area footprint and
population. Urban expansion has converted
rural areas and industrial zones around cities
into urban areas.

Residential neighbourhoods have grown in size
and number, as Danes still prefer to have their
own plot of land with a garden. There are stricter
requirements for both buildings and privately
owned outdoor areas. These include requirements
for green roofs, localised rainwater drainage,

the preservation of private trees in and around
plots, and a ban on tiles and gravel in private
gardens. The lawns that were once a typical
garden aesthetic in the 2020s have been
transformed into vegetable patches and biodiverse
flower beds. The new business zones around cities
are subject to the same green requirements and
are planned so that the areas between buildings
are home to numerous plant and animal species.

Urban expansion has increased the distance

to larger (and wilder) nature areas for urban
residents. Most urban dwellers no longer have
access to open spaces in their daily lives and have
to make do with local blue-green oases on their
way to and from their daily activities.

All new and renovated buildings are constructed
using recyclable and sustainable building
materials. Generally, the stricter requirements
for demolition of housing stock have led to more
people renovating existing buildings and using
this opportunity to minimise their homes’
energy consumption.

All transport is electrified. Public transport has
kept pace with urban expansion and has thus
expanded significantly. Yet private cars take up

a lot of space in cities. Traffic therefore remains

a major challenge in cities that have not
introduced congestion charging. However, the
distance between home and work has generally
been reduced, due to more urban dwellers taking
advantage of local shared office space and the
increase in retail shops in residential areas. The
mix of more retail, commercial and shared office
space has had a positive effect on urban life and
improved quality of life; for example, the reduced
commute time has freed up time for other more
leisure-orientated activities.

Low High

T e

e Car dependency
[l Requirements for coordinated planning
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Urban settlement

Cities are growing upwards

Population growth and the need for business
and service functions have been met through
densification and the transformation of
previous industrial and commercial areas.

In addition, the improved administrative and
economic framework for community property
and communities has generally resulted in

an increase in shared living arrangements.

People are not only sharing living space, but also
other material resources. Sharing economies
combined with circular practices have led to the
per capita consumption in Danish cities being
among the lowest in the EU. A significant part
of the commercial sector is now of a nature that

allows for a mix of residential and commercial uses.

For those industries that require distance from
residential areas, compact and symbiotic business
zones have been established outside cities.

Private courtyards and gardens have been
transformed into public spaces and community
gardens. Urban nature and climate adaptation
are also an integral part of buildings, e.g. as green
roofs and facades. All buildings are supplied with
renewable energy and heat, and food production
is also spreading to urban environments. There
are many successful synergistic examples of
building renovation, climate adaptation and food

production. The latter has resulted in e.g. more
urban dwellers getting involved in local food
communities and thus benefiting from more
outdoor time.

Cities are largely free from private car use, so
motorised traffic consist mostly of service and
freight transport. Former car parks and most of
the road space have been converted into housing
or green and recreational areas, resulting in a
wealth of green oases that have become key
catalysts for urban life. Green spaces and a vibrant
urban landscape are recognised as essential for
mental and physical health in cities.

The growth in green urban areas and the multiple
climate adaptation measures have resulted in
more species —including new ones — finding their
way into cities. Traffic noise has been replaced
with the humming sounds of animals and people.

For the vast majority of people, densification has
resulted in services, shopping, business and leisure
activities being located within a 15-minute

walking distance.

Low High

_ Area requirements

e Car dependency
— Requirements for coordinated planning
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Settlement in rural areas

Dispersed settlement in rural areas

Villages still exist and the ongoing rural-urban
migration has freed up land for other uses.
People use parts of the land for fruit and
flower production based on regenerative
food production principles.

Although public services and shops have
disappeared, new social communities have
emerged that help each other in the everyday

life. Transport to and from the areas is mainly
covered by flexi-transport (taxis and minibuses),
partly financed by the public sector. This is not
nearly as flexible as the private car, but residents
are satisfied with the widespread use of private
car-sharing schemes that meet their daily
transport needs. Thanks to a flexible job market,
most people living in rural areas who do not work
locally can largely work from home. Many villagers
have jobs that involve working from a home office.

The dispersed housing in rural areas means that
more people have energy plants, high-tech

CO, capture solutions and high-voltage pylons

as neighbours, which is an necessary part of the
transition. In return, residents have access to

the open countryside, fields and large continuous
natural areas with an abundance of species.
There has been a constant need, as well as a
political wish, to support life in rural areas through
e.g. tax deductions for travelling expenses, loan
financing, entrepreneurial pools and financial
support for rural development.

Low High

B i

I Concentration of built-up areas
_ Requirements for political prioritisation
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Settlements in rural areas

Clustered settlements in rural areas

The general pattern of rural settlement has
changed. A large number of villages have been
turned into local centres that — through targeted
decentralisation efforts and digital solutions —
have managed to establish a high level of public
services such as care services, citizen services,
schools, libraries, cultural services, association
and sports facilities and local food production.

Permission has been granted to build new housing
in the open countryside within a given perimeter
around the village centres, subject to stricter
considerations for both the local environment and
landscape aesthetics. This has led to an increase
in available housing surrounding the redeveloped
village centres. The concentration of residents

in the surrounding area and the many cultural

and service offerings have contributed to a thriving
local business community. The many artisans

and speciality shops selling local produce attract
tourists from home and abroad.

Urban development in and around the growing
villages is planned according to the principles of
the 15-minute village. This means that everyday
services such as shopping, leisure activities and
community centres can be reached by cycling and
walking. The surrounding countryside is connected

to the villages by good cycling, walking and public
transport systems, so most residents are satisfied
with the car-sharing and car-pooling schemes
available. This has reversed the trend from the
2020s of more and more cars per rural household.
Generally, there is a high level of satisfaction
among residents with the newly established
high-frequency public transport services to

major cities.

The many shared services in and around villages
have attracted people who used to live more
dispersed in the open countryside. There is a high
level of satisfaction with the opportunity to live in
and close to nature and close to other community
services. The empty houses in the areas further
away from the village centres have been
demolished, and unnecessary infrastructure is
removed and repurposed. This has allowed for the
establishment of natural areas and the allocation
of space for electricity infrastructure, energy or
CCS plants, thus ensuring multifunctional land uses
that benefit both people and the environment.

Low High

T e

e Concentration of built-up areas
[l Requirements for political prioritisation
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Background

Biological production

Nature and biodiversity

Biological production covers the production of
food, materials for the chemical and construction
industries and inputs for energy production and
includes both agricultural fields and production
forests. Today, biological production covers
about 70 % of the total area.

How we made it

The fundamental methodological difference
between the two imagined futures is the
expectation of how much food production can
be achieved per hectare. Here, the weighting
between the production of plant and animal
calories is crucial for determining the total area
requirement, as there can be a significant increase
in production per hectare in plant-based food
production, particularly in comparison

to cattle-based production.

It is assumed that while dietary composition does
not differ significantly between the two imagined
futures, production chains do. Both imagined
futures require considerable research and
innovation, but in very different directions.

What is the key assumption?
In the future, we are able to feed at least as big
share of the global population as we are today.

Other possible considerations

= We need to be able to feed a larger share
of the global population than we do today

+ Food production should support biodiversity

* Meaningful jobs and life in the countryside

+ Best possible chance to push the global agenda

* Maximising Danish production to reduce
global land pressure

» Safeguarding groundwater resources

Significant trends and developments

+ Decrease in crop area in other parts of
the world due to climate change

= New forms of production such as aquaculture
and agroforestry

» Strong increase in demand for meat and dairy
products globally due to a growing population
and a significantly larger middle class

Protected natural areas are areas where nature
and biodiversity are the primary purpose. Today,
various forms of nature conservation cover 16.1%
of Denmark’s land area, but more than half of

it is inadequately protected. Space is one of the
most important factors to reverse biodiversity
loss into gain (Biodiversity Council, 2022).

How we made it

The three imagined futures differ in terms of the
total amount of area set aside for nature conser-
vation, the size and connectivity of the individual
areas, their location in relation to level of
biodiversity and people, and how strictly protected
the areas are.

Biodiversity is enhanced through a large total area
set aside for protection, but both the size and
location of the contiguous areas are important
for the overall effect (The Danish Biodiversity
Council, 2022; Flgjgaard et al., 2017). The level

of protection — both from production and a range
of (not all) recreational activities — in the areas is
also important (Ejrnaes et al., 2022). For human
recreation, distance plays a significant role.

What is the key assumption?

Species decline has been halted and good
conditions in our ecosystems have been ensured.
Denmark honours international agreements on
biodiversity and biodiversity protection.

Other possible considerations
= Denmark must outperform in order
to ensure progress in international negotiations
+ Focus on the protection of unique nature
in an international context
= Focus on preventing social inequality
in access to nature

Significant trends and developments
» Displacement of habitats due to climate change
* More invasive species
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Pathways to a future Denmark

Background

Urban settlement

Settlements in rural areas

Urban settlement includes the development of
the largest cities and urban zones in Denmark.
Today, 3.1 million Danes live in cities with
more than 20,000 inhabitants and around

4.8 million Danes live in cities of 1,000+
inhabitants (Statistics Denmark, 2022).

How we made it

The fundamental difference between the two
imagined futures is whether the built-up area

will continue to spread outwards with a growing
population, as it has done historically, or whether
urban population growth can be decoupled from
expansion of the urban area. To cope with more
people in the same space, the number of living
square metres per person must be reduced.

This can be done, for example, by building smaller
flats, building higher and building more shared
spaces. Living area is not the only parameter in
urban development. Bringing together community
functions: business, shopping, leisure, etc. is a
strategic tool to reduce the distance (and time)
travelled daily. Equal access to urban nature and
fresh air is important for the overall well-being

of urban dwellers.

What is the key assumption?

As urbanisation and population growth continue,
the cities of the future will have to accommodate
more people.

Other possible considerations

* Business development

» Framework for new forms of community
and cultural development

+ Equal access to nature, culture and services

Significant trends and developments

* The percentage of the population past working
age is increasing

» The emergence of self-driving technology

Settlements in rural areas include the smallest
villages and isolated houses that dot the Danish
landscape. Today, around 1 million inhabitants
live in cities with less than 1,000 inhabitants,

of which around 600,000 inhabitants live in
dispersed settlements with as few as one
household (Statistics Denmark, 2022).

How we made it

The two imagined futures assume that the same
number of people live in the countryside, but that
they follow two different residence patterns.

One future continues the dispersed pattern we
see today, where the rural-to-urban movement
“dilutes” the dispersion but doesn’t fundamentally
change the pattern. In the second future, the
rural population is more concentrated in clusters,
where concentration increases slightly, while the
concentration outside cluster zones decreases
significantly. Given the 30-year time perspective,
it is expected that natural migration patterns can
support new settlement patterns.

What is the key assumption?

Rural areas must continue to provide space

for settlement in the future, so that people can
continue to be part of local communities and
live close to nature.

Other possible considerations

» Changing economic activity and economic
development in rural areas

» Infrastructure and equal access to mobility

+ More flexibility in rural settlement frameworks

Significant trends and developments
* More cohabitation or more flexible working lives
» The emergence of self-driving technology
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Pathways to a future Denmark

Indicators

Biological production Nature and biodiversity Urban settlement Settlements in rural areas

Low High Low High Low High Low High

- Area requirements

— Requirements for behavioural change

| Need for a technological breakthrough

Area requirements

Compares the area reserved for biological production

if Denmark were to be able to feed an equivalent proportion
of the global population as today. The larger the land use,
the lower the flexibility for other land needs.

Requirements for behavioural change
Introducing new products and new ways of living requires
consumption patterns to change. If the imagined future
requires a major change in Danes’ behaviour, this will
need to be addressed, as behavioural changes cannot

be expected to occur by themselves.

Need for technological breakthrough

Indicates to what extent the imagined future requires
research and development to change course or continue
in the same field as before. Technological breakthroughs
will also require efforts to build new value chains and
equip businesses to commercialise new products.

Contiguous area

Proportion inflexible area

_ Area requirements
]
|
|

Requirements for the degree of protection

Area requirements

Compares the amount of land set aside for nature
conservation. The larger the area to be set aside, the more
must be diverted from other land uses, primarily biological
production.

Contiguous area

Compares the size of each protected natural area. Larger
contiguous areas are better for biodiversity but require
greater changes in land use.

Proportion inflexible area

Indicates how flexible the location of the protected natural
areas is. A higher degree of inflexible area implies more
constraints in the overall land use strategy.

Requirements for the degree of protection

The degree of protection indicates how limited other
activities are in the protected natural areas. A higher degree
of protection is generally better for biodiversity, but results
in lower multifunctionality. Conversely, a lower level

of protection may allow for some degree of e.g. timber

or renewable energy production on the site.

_ Area requirements

e Car dependency

| Requirements for coordinated planning

Area requirements

Compares the size of the area occupied by cities. A larger
area implies that cities expand outwards, a smaller one that
cities grow upwards (densify) rather than outwards.

Car dependency

Indicates to what extent the imagined future leads to
private car ownership or walking, cycling and use of public
transport.

Requirements for coordinated planning
The need for coordinated planning increases when more
functions need to be squeezed into the same space.

_ Area requirements

— Concentration of built-up areas

l Requirements for political prioritisation

Area requirements

The total area requirement does not refer to the actual
space occupied, but the total area that is the "sphere of
interest" around settlements. The "sphere of interest"

is defined both by physical distance and by views and sight
lines from settlements. It has an impact on the possibilities
for implementing land use changes. The greater the area
requirement, the greater the proportion of the Danish
area is part of a "sphere of interest".

Concentration of built-up areas

Indicates how dispersed the settlement is in the landscape.
A concentrated settlement means that key daily functions
such as services, cultural life and business are gathered
within a 15-minute walking and/or cycling distance.

Requirements for political prioritisation
Indicates to what extent the imagined future relies

on political decisions in order to be achieved. A high
prioritisation requirement indicates that there are
important and wide-ranging decisions to be made,

but also that multiple coordinated decisions are required
across different areas.

CONCITO The Land Use of Denmark — The Future of Denmark



Where do the Danes stand?

03%

believe that significant lifestyle changes
are needed and that technology alone
cannot solve the climate challenge.

CONCITO's Climate Barometer 2022

04 %

do not support the use of
plant-based alternatives to meat
and dairy products.

CONCITO's Climate Barometer, 2022
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Pathways to a future Denmark

Challenges and dilemmas

The various imagined futures show us that we face a number
of challenges and dilemmas. A number of decisions need to be
taken that will have far-reaching consequences for people, flora
and fauna. Because these decisions affect all of us, it is essential
that we pursue a vision and goals that are rooted in a broad
public consensus. We need a democratic process to create

the vision.

Discussions about visions for the future can quickly become
expansive and even a bit far-flung. To help stay focused, here
are some examples of the challenges and dilemmas we face.
These can be used to guide the debate on future land use

in a constructive direction. They can also give us an idea of where
we need more information to be able to make a decision. The list
is certainly not exhaustive and future debate will highlight new
dilemmas and perspectives that also will need to be addressed.

In the coming years, CONCITO will attempt to use this project to
collect the knowledge necessary for these discussions to evolve
on an informed basis. The aim is to have a clear and positive
vision for future land use in Denmark and to identify elements
of a future national land use strategy that can enable this vision.
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Pathways to a future Denmark

Challenges

1

How do we strike
a balance between

production areas and

everything else?

Many land requirements of the future are

space-intensive, and although there are

some possibilities for combining production

with other uses, the total production
area will need to be reduced. Which
considerations will determine where
the balance lies?

/

How do we deal
with a smaller
production area?

When the production area shrinks, our
possibilities for producing the food and
materials we need will shrink as well.
What do we need to do to prevent a
decline in production from negatively
affecting society, both here at home
and across the globe?

3

How do we find
the synergy
between national
targets and local
implementation?

Many of our objectives will be defined
nationally but implemented locally.
What framework is necessary to allow
enough freedom for effective local
implementation that fulfils national
objectives?

4

How do we strike

a balance between
global and domestic
needs?

Denmark exists in a global world, and the
choices we make at home affect choices
elsewhere. Danish efforts to improve
local biodiversity and the well-being

of Danes could worsen environmental
problems abroad. How do we balance
our global and national responsibilities?
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Pathways to a future Denmark

Dilemmas

1

Production forest or
biodiversity forest

The fastest way to improve biodiversity

is to protect existing forests rather than
convert agricultural land. Until new
production forests have been deployed
elsewhere, this will mean that timber
production will fall drastically for a period
of time, which may contradict e.g. a
desire to use more wood in construction.
What can wait — biodiversity gains or
timber production?

/

Densification or
urban expansion?

Land on the urban perimeters has a high
potential societal value, whether for
production, biodiversity or recreation.
To make the most of this value,

cities must grow upwards, through
densification, not outwards. Yet urban
densification could negatively impact
people’s well-being. How do we balance
environmental and climate objectives
with the desire for a high level of human
well-being? And what can we do to
ensure that these two objectives do

not become opposing forces?

3

Difficult target
fulfilment or strong
political priorities?

If there is no desire to change the
Danish rural settlement pattern, more
rural residents will have to accept living
next door to energy plants, energy
infrastructure or conservation areas,
and achieving the targets will become
more difficult and expensive. On the
other hand, the deployment of cluster
villages will require significant investment
in those villages and a political
prioritisation that focuses on a
preference to live in the countryside.
Which of the two routes best ensures
the achievement of the objectives,

and which is the easiest

4

Smart technologies
or changes in
behaviour?

The technological solution — the energy-
efficient machines, the electric cars,

etc. — often get all the attention, partly
because they promise that we won't have
to fundamentally change our way of life.
But is it realistic to put all our focus on
technology alone? When considering

the total resource footprint — energy,
materials, land — we must question
whether technology can deliver the
sustainable solutions without behavioural
changes. Is our focus on technological
solutions preventing us from talking
about the behavioural changes that

we as people also need to make?
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