o0 AES0P 2025

.‘\ CONGRESS

Istanbul, 7-11July ~ (BDAESOP L& YTU Bz

Urbanization, Biodiversity, and Ecosystem Services in Norway: Challenges and Strategies for Sustainable Land
Use

Anna Kaczorowska
Norwegian University of Science and Technology, Department of Arcitecture and Planning
anna.kaczorowska@ntnu.no

Abstract

Urban areas are complex systems where urbanization affects vegetation and land use, leading to biodiversity loss and fragmented
green-blue spaces. Understanding urban biodiversity is essential for maintaining ecosystem services (ES), but assessing land-use
changes remains difficult. There's growing interest in restoring and integrating nature into cities to support climate regulation, food
production, recreation, health, and more. In Norway, “Area neutrality” (Arealneytralitet) promotes a municipal land-use management
system that prioritizes nature protection in urban development and extends the net-zero philosophy to nature loss. This article explores
how urbanization in Norway impacts biodiversity and ES, and which planning tools can help bridge science and policy to address land-
use and climate challenges. It emphasizes the need for local knowledge, citizen science, and policies to better integrate ES into urban
planning.

Introduction

Nature is essential for human existence and good quality of life but is not often distributed equally across space
and time and among different segments of society. There are often trade-offs in the production and use of
nature’s contributions (IPBES, 2019). The negative trends in biodiversity and ecosystem functions are projected
to continue or worsen in many future scenarios in response to indirect drivers such as rapid human population
growth, unsustainable production and consumption. According to Summary for policymakers of the global
assessment report on biodiversity and ecosystem services of the Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services (IPBES, 2019) societal goals, including those related to food, water,
energy, health and human well-being for all, mitigating and adapting to climate change and conserving and
sustainably using nature, can be achieved in sustainable pathways through the rapid and improved deployment
of existing policy instruments and new initiatives that more effectively enlist individual and collective action for
transformative change.

Biodiversity creates the unique variety of life on our planet that provides multiple benefits derived from ES, such
as clean air and water, food, health and recreation. Nature is as important for our mental and physical wellbeing
as it is for our society’s ability to cope with global change, health threats and disasters (EC, 2020). Nature is in
crisis. Anthropogenic land use, resource overuse, climate change, pollution, and invasive species have eroded
biodiversity, pushing many species toward extinction. Wildlife populations have dropped 60% in the last four
decades, with nature in steep decline globally. Global Assessment Report on Biodiversity and Ecosystem Services
(IPBES, 2023) identified land-use change as the first direct driver of biodiversity loss for terrestrial and freshwater
ecosystems, and sea-use change as the second direct driver for marine ecosystems.

Urban areas are dynamic and complex landscapes, where urbanization effects on vegetation are influenced by
socio-ecological processes across multiple scales (Ernstson et al., 2008). Urban areas have become increasingly
important for ecosystem services (ES) and biodiversity management as more than 50% of the world's population
now lives in cities; a share that is estimated to reach 70% by 2050 (UN DESA, 2009). Under current processes of
densification of urban areas, the alteration in land use is likely to be a major driver of changes in the distribution
of ES (Eigenbrod et al, 2011). Sustainable urban development strives for an optimal relationship between built
(grey) and green infrastructure. Increase of buildings, roads, and industrial areas often corresponds to the
increase of impervious surfaces and decrease of green areas. The combined effect of increasing population
and loss of permeable surfaces is likely to result in greater and more frequent floods and also loss of habitat for
biodiversity due to fragmentation of natural habitats and drastic and persistent alteration of habitats (Ahrne et
al., 2009). Further, the delivery of urban ecosystem services (ES) depends on the spatial structure of ecosystems
(Alberti, 2005). The TEEB-Report for Cities (TEEB, 2010) suggests that ES could be used as a tool; thus, cities can
make positive changes, saving municipal costs, strengthening local (green) economies, enhancing quality of life
and securing livelihoods. There is renewed interest in reconnecting, restoring, and designing nature into the
built environment to provide a wide suite of benefits for urban residents, infrastructure, and economies, which
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include climate-change regulation, local food production, recreation, human health, and many other benefits.
Many recent reports, (e.g.IPBES, 2023, the World Economic Forum,2022), have emphasized the importance of such
an approach and encourage the implementation of nature-based solutions around the world. There is a need
to develop place-based empirical knowledge, citizens' science and to define appropriate measures/policies for
better integrating generation of ES into spatial planning (Kaczorowska et al,, 2015).

Area neutrality

In Norway, “Area neutrality” (Arealneytralitet) is promoted as a municipal land use management system that
prioritizes the protection of nature in urban development (McCormack et al.,, 2022). This framework calls for first
avoiding nature destruction, then reducing nature loss, and finally “replacing” natural lands that are developed
for human use by restoring other areas. In effect, it extends the net-zero philosophy to the loss of nature.

Current research on nature and land use management emphasizes the need for holistic strategies that integrate
ecological, social, and spatial planning considerations. This approach recognizes that biodiversity loss and
ecosystem degradation are complex issues requiring collaboration across multiple fields, such as ecology, urban
planning, environmental policy, and sociology as well as involving and mainstreaming to stakeholders at various
levels. Institutional innovation can ensure more involving urban transformations (Nilssen & Hanssen, 2022). The
complexity of today's societal challenges, such as political and economic instability, threat of war, climate change,
loss of nature and alienation to nature, requires a greater ability for coherent thinking, reflection and a unified
political direction. There is the importance of coordinating natural, technological, and socio-economic systems
when designing, planning, and managing urban nature-based solutions to enable optimal social-ecological
outcomes (McPaerson et al., 2022). Overall, interdisciplinary research underscores the need for comprehensive
strategies where ecological preservation, policy design, and community development intersect to achieve
sustainable land use and biodiversity conservation.

In the context of Norwegian urbanization, this paper presents how systems-based, interdisciplinary planning
approaches—leveraging area neutrality, ecosystem services, and participatory methods—can bridge the science-
policy gap to address land use, biodiversity loss, and climate adaptation.
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