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Executive summary
Eleven National Land Use Plans (or similar) from around the world were analysed as 
part of the evidential review of the Irish Environmental Protection Agency’s 2021 
Climate Action Plan, to determine how the NLUPs deal with climate change and 
related topics. The NLUPs – from Bhutan, Costa Rica, Gabon, Germany, Iceland, 
Japan, Portugal, Qatar, Scotland, Switzerland and Wales – were chosen from a much 
longer list because they included innovative or inspiring approaches. Several had to be 
translated.

The NLUPs were inspiring to read. 
There seemed to be consensus – relatively 
widespread use, and not just in recent years – 
about promoting:

• Low carbon economy

• Increased areas of woodland/forestry

• Ecosystem services/natural capital

• Protection/consolidation of large scale 
and/or sensitive green areas

• Green infrastructure

• Active travel (walking and cycling)

• Renewable energy

• Making best use of existing infrastructure 
before building new

• Compact growth, provision of infrastructure 
at service clusters

• Risk preparedness

• Monitoring: use of objectives and indicators

Emerging approaches, or those mentioned 
less frequently in the NLUPs, included:

• Circular economy (focusing on 
reduction/reuse before recycling)

• Sharing economy

• 20-minute neighbourhoods

• Identification and protection of land 
with high carbon stocks, protection 
of high value soils

• ‘Inward growth’ of settlements

• Happiness as a plan objective

• Community ownership of renewable energy

• Resilience thinking, duplication of functions

• ‘Not everything everywhere’

• Vulnerability mapping

• Monitoring: use of targets, review against 
the targets, and identifying reasons for 
non-effectiveness of NLUP

Only two of the NLUPs were prepared post-
Covid, but neither of these made any attempt 
to ‘lock in’ the positive sustainability behaviours 
engendered through the pandemic: fewer 
flights, more people working from home and 
less commuting, greater appreciation and use 
of green spaces. This is considered a missed 
opportunity.

The development of the NLUPs was also 
not obviously based on any form of modelling 
(e.g. of future traffic flows), economic analyses 
that valued environmental benefits/harm, or 
back-casting (e.g. based on carbon emissions 
expected in 2050, determining what actions 
are needed to achieve this). There was also 
no reference to other quantification of 
impacts and test against sustainability limits.
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Several of the approaches covered in this 
report would seem particularly relevant to 
Ireland.

1. The Costa Rican approach to increasing 
woodland cover by paying for ecosystem 
services, and encouraging landowners to 
convert to agroforestry and silvopasture, 
may help to increase Ireland’s very low 
woodland cover.

2. Identification and protection of national 
scale green/blue infrastructure, and linking 
green areas would allow improved species 
migration in response to climate change. 
These areas could also act as new venues 
for recreation and tourism.

3. Identification and protection of soils 
with high carbon stocks would help 
to reconcile Ireland’s aspiration towards 
rapid agricultural growth with its agreed 
carbon reduction targets. The protected 
soils could specifically include bogs/
peatland, which would additionally 
provide biodiversity benefits.

4. To speed up the delivery of renewable 
energy, appropriate locations for 
renewable energy could be identified 
(e.g. using GIS overlays of constraints, 
supplemented by site surveys) and mapped, 
with planning consent assumed if local 
impacts are shown to be minimal.

5. To reduce the need to travel and 
improve quality of life in rural areas, 
the idea of service stations – rural 
towns where services and infrastructure 
are clustered – could be promoted. In 
turn, this would support the concept of 
20-minute neighbourhoods, where basic 
services and facilities are available within 
a 20 minute walk from home.

6. The concept of ‘inward growth’ – 
settlements must grow inward and not 
use more greenfield land – would support 
all of these ideas.

7. To reduce the use of resources 
and the need for freight movements, 
‘industrial symbiosis’ and ‘economies 
of agglomeration’ could be supported: 
these could be industrial parks that 
specialise in reuse and recycling, in 
processing and delivering food near 
where it is produced, in treating waste 
near where it is produced, and in using 
one organisation’s waste as an input for 
another organisation.

8. If a key aim of a future NLUP is to help 
achieve Ireland’s national climate objective, 
back casting will be essential: what NLUP 
measures are needed to ensure that 80% 
of electricity is generated for renewable 
sources? What measures are needed 
to ensure that 350,000ha are farmed 
organically?

9. When establishing a system to monitor 
the NLUP’s effectiveness, this review has 
shown the importance of not only setting 
outcome targets and monitoring/reviewing 
against the targets, but also determining 
why targets are not being met.

Finally those NLUPs that feel most effective are 
those with only a few main themes: the others 
feel more scattered, and their effectiveness will 
be more difficult to determine.

4

Review of National Land Use Plans 2



1. Introduction

1 https://read.oecd-ilibrary.org/urban-rural-and-regional-development/land-use-planning-systems-in-the-
oecd_9789264268579-en#page1 

Levett-Therivel were commissioned to analyse 
other countries’ national land use policies 
or strategies, to inform the Environmental 
Protection Agency’s co-ordination of a national 
land use evidential review (see Figure 1.1). 
Since the evidential review is part of DECC’s 
2021 Climate Action Plan, a particular focus 
of the work is how national land use plans 
(NLUPs) deal with climate change. The work 
aims to identify best international practice and, 
to a lesser extent, identify ‘tool kits’ used, for 
example mapping, metrics, monitoring, etc.

1.1 Methodology
The analysis was carried out in three phases.

In December 2021, an initial literature review 
identified countries with national land use 
plans/strategies (or similar) that had potential 
to act as good international practice. The 
OECD’s (2017) Land-use Planning Systems in 
the OECD: Country Fact Sheets1 was used as a 
starting point. Many OECD countries do not 
have a NLUP, or their plan seemed to contain 
little novel material. Other countries such as 
Bhutan and Costa Rica were added as a result 
of Google searches, personal knowledge and 
contacts. A short-list of nine countries was 
agreed with the EPA in December 2021. 
Another two – Qatar and Japan – were 
added as the research continued. Table 1.1 
summarises some background information 
about the countries. 

Second, a rapid review of the eleven countries’ 
plans – including translation of the key points of 
the Icelandic, Portuguese and Swiss plans, and of 
Japanese material about its NLUPs – identified 
a range of possible subjects for analysis. These 
were agreed with the EPA in January 2022. 
A particular request was made for coverage 
of 20-minute neighbourhoods, and how 
plans’ implementation is being monitored.

Finally, the eleven countries’ plans were 
analysed in more depth, and the analysis 
was documented in this report.

1.2 Introducing the NLUPs
Generally, the NLUPs go beyond the 
constraints of the lower-level plans: they 
set rules or directions of change for agriculture, 
forestry, energy etc. as well as for housing 
and employment development. The NLUPs 
generally focus on national scale issues, 
e.g. national scale green corridors, energy 
planning at national scale, links to other 
countries. In some cases (e.g. Switzerland, 
Scotland, Wales) they also provide specific 
guidance for regions of the country. Some 
of the NLUPs (e.g. Scotland, Bhutan) present 
specific national-scale projects.

Possibly the main difference in the plans is 
between those countries with an increasing 
population (e.g. Iceland, Qatar, Scotland, 
Wales) and those with a shrinking population 
(e.g. Japan, Portugal). The former are under 
greater pressure to identify land area for the 
development and infrastructure needed for 
the growing population with Qatar being an 
extreme example. The latter are trying to find 
ways to deal with the depopulation of some of 
their areas.
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Figure 1.1: Overview of EPA land use review, showing international review

Table 1.1: Background information about the countries covered in this report

Country Pop. 
(mil)

Geography Status of 
national land 
use plan (NLUP)

SEA?2 Web-link to NLUP 
or equivalent

Bhutan 0.8 Developing 
country 
(Asia). Very 
mountainous, 
landlocked, 
>50% forested

Still 
developing 
its NLUP 
but has set 
principles/
guidelines 
for doing so 
(2018)

? https://openjicareport.
jica.go.jp/
pdf/12340584_02.pdf; 

https://www.nlcs.gov.
bt/guidelines/NLUZ_
guidelines.pdf

Costa 
Rica1

5 Developing 
country (South 
America). Long 
coastline, 
>50% forested

No NLUP but 
national plan 
for decarbon-
isation and 
land use 
monitoring 
system

? https://www.fao.org/
redd/news/detail/
en/c/1300319/
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Country Pop. 
(mil)

Geography Status of 
national land 
use plan (NLUP)

SEA?2 Web-link to NLUP 
or equivalent

Gabon1 2.2 Developing 
country (West 
Africa). Very 
forested

No NLUP 
but land use/
forestry plan 
(in French)

? https://www.cafi.org/
countries/gabon/
national-land-use-
planning-and-forest-
monitoring

Germany 83 In EU/OECD, 
large economy 
and population, 
most land use 
decisions made 
at Laender 
(regional) level

No NLUP but 
2016 paper 
high-lighting 
four strategic 
national land 
use planning 
concepts

? https://www.bmi.
bund.de/SharedDocs/
downloads/DE/
veroeffentlichungen/
themen/heimat-
integration/
raumordnung/leitbilder-
und-handlungsstrategien-
raumordnung-en.pdf?__
blob=publicationFile&v=5

Iceland 0.4 Not in EU but 
in European 
Economic 
Area (EEA) 
and OECD; 
island country, 
mostly barren, 
low population 
density

Currently 
proposing to 
add climate 
change, 
landscape 
etc. to 
existing 
NLUP (in 
Icelandic)

? Not (yet) publicly 
available.

Japan 126 Asian country, 
island, 
mountainous, 
shrinking 
population

7th NLUP 
completed 
2015; 8th 
NLUP due 
2022 (in 
Japanese)

? 7th NLUP:  
https://www.mlit.go.jp/
common/001127196.
pdf

Initial work on draft 8th 
NLUP: https://www.mlit.
go.jp/policy/shingikai/
kokudoseisaku01_
sg_000245.html
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Country Pop. 
(mil)

Geography Status of 
national land 
use plan (NLUP)

SEA?2 Web-link to NLUP 
or equivalent

Portugal 10 In EU/OECD; 
long coastline; 
prone to 
drought; 
shrinking 
population

NLUP 
completed 
2019 – looks 
to 2050

? http://pnpot.dgterritorio.
gov.pt/sites/default/
files/SQ_Vconc_
PNPOT_0.pdf

Qatar* 2.9 Middle Eastern 
country, 
extremely dry 
and low-lying, 
growing rapidly

NLUP 
completed 
2016

yes https://andp.unescwa.
org/plans/1231

Scotland 5.5 Part of UK, in 
OECD but not 
EU or EEA; 
long coastline, 
low tree cover

3rd National 
Land Use 
Strategy 
2021-26 
completed; 
draft 4th 
National 
Planning 
Framework 
consultation 
to 31 Mar 
20223

YES 3rd NLUS: https://www.
gov.scot/publications/
scotlands-third-land-
use-strategy-2021-
2026-getting-best-land/
documents/

Draft 4th NPF: https://
www.gov.scot/
publications/scotland-
2045-fourth-national-
planning-framework-
draft/

Switzer-
land

8.6 In OECD but 
not EU or EEA. 
Landlocked, 
very 
mountainous

NLUP 
completed 
2012 (in 
German)

? https://www.are.
admin.ch/dam/are/de/
dokumente/raumplanung/
publikationen/
raumkonzept_schweiz.
pdf.download.pdf/
raumkonzept_schweiz.pdf
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Country Pop. 
(mil)

Geography Status of 
national land 
use plan (NLUP)

SEA?2 Web-link to NLUP 
or equivalent

Wales 3.1 Part of UK, in 
OECD but not 
EU or EEA; 
long coastline, 
low tree cover

NLUP 
completed 
2021

YES https://gov.wales/
sites/default/files/
publications/2021-02/
future-wales-the-
national-plan-2040.pdf

1.  Partly reviewed only, due to the country being very different from Ireland but the NLUP presenting some good practice 
aspects

2.  Is there an indication in the NLUP or on the NLUP web-page that a strategic environmental assessment (or similar) 
was carried out for the plan? ‘YES’ includes web link to the SEA. ‘yes’ = referred to in the plan but not (obviously) on 
the internet. ‘?’ = not found, but not necessarily not carried out.

3 The National Planning Framework is longer-term (20-30 years); the National Land Use Strategy is shorter term (5 years). 
Unless stated otherwise, this report refers to the 4th National Planning Framework

The more recent plans are more likely to focus 
on climate change, and on 15/20-minute 
neighbourhoods than the older plans.

The shortest NLUPs reviewed are Germany’s 
strategic national land use planning concepts 
(40pp but not a full NLUP) and the Swiss 
NLUP (107pp but with 28 content-less pages). 
The longest are Bhutan’s (262+pp) and Qatar’s 
(298pp).

The NLUPs of Bhutan and Japan – both 
Buddhist countries – differ from the others 
in that they give greater emphasis to 
cooperation, social networks and a sharing 
economy. The other NLUPs more clearly 
assume that individuals will be motivated 
by self-interest and economic gain.

1.3 Structure of the report
Chapters 2-4 of this report deal with the 
contents of the reviewed NLUPs. Chapter 2 
discusses how the NLUPs deal with climate 
change mitigation, reducing the production 
of greenhouse gases. Chapter 3 discusses 
how the NLUPs deal with climate change 
adaptation, responding to the impacts resulting 
from future climate change. Chapter 4 
discusses other approaches set out in the 
NLUPs that could indirectly help climate 
change mitigation and adaptation.

Chapters 5 and 6 deal, respectively, with 
how the NLUPs were prepared and how their 
impacts will be monitored. Chapter 7 pulls out 
possible key points of relevance of this report 
for any future Irish NLUP.

Particularly innovative/novel/challenging 
approaches are discussed in greater detail in 
blue-shaded boxes. The boxes aim to provide 
more detail on some of the approaches 
summarised in the text, and also to show how 
the issues are practically dealt with in the 
NLUP (through the wording of plan policies 
etc.). Information in italics is direct quotes 
from the NLUPs.
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2. Climate change mitigation
This section considers how the reviewed 
NLUPs promote climate change mitigation 
through new approaches to economy/
resources, agriculture and forestry, settlements, 
transport and renewable energy.

2.1 Economy/resources
The NLUPs of Portugal, Iceland and 
Scotland – and to a lesser extent Germany 
and Switzerland – all promote some form of 
circular economy: they aim to minimise waste 
and the use of raw materials, promote reuse 
and recycling, and co-locate organisations so 
that one organisation’s waste can be used as 
a resource by another organisation (‘industrial 
symbiosis’). Approaches include:

• Reusing buildings and materials; using 
sustainable and recycled materials in new 
developments

• Re-using or rehabilitating vacant homes, 
and derelict settlements and industrial 
sites; refurbishment of the existing housing 
stock

• Supporting resource efficiency (e.g. water 
storage, transport and use)

• Establishing industrial parks that promote 
‘industrial symbiosis’

• Promoting ‘economies of agglomeration’ 
where materials (e.g. food) are produced 
near where they will be used, and waste is 
treated near where it is produced

• Supporting regional self-sufficiency and 
decentralised production (e.g. of renewable 
energy), including community-led food 
growing groups/networks

• Supporting organisations/projects that 
repair and reuse materials, including 
redistribution of surplus food (see Boxes 
2.1 and 2.2)

• Maximising use of existing infrastructure in 
preference to building new infrastructure 
through market-based controls and 
incentives.

Box 2.1: Support for circular economy – 
Portuguese NLUP

The efficient use of resources is central to the 
concept of sustainability… in a framework 
of objective limitations to the current 
consumption rhythms of natural resources, 
food and soil. It is therefore essential to reduce 
the extraction of resources, and maximise 
infrastructure investments already made and 
use resources already mobilised for production 
processes, reducing disposable consumption 
and final waste, improving the efficiency of the 
metabolism of urban and rural territories, and 
promoting a circular and sharing economy…

In pursuing this objective, spatial planning 
must play an active role…, contributing to the 
knowledge of flows of materials, goods and 
products; to the promotion of economies of 
agglomeration and industrial symbiosis; and to 
the promotion of strategies and organisations 
that enhance production and consumption 
of proximity. This can include enabling new 
approaches to food production; promoting 
food basins and local markets; bringing 
housing, work, logistics and trade nearer 
to each other; boosting the decentralised 
production and consumption of renewable 
energy; greater efficiency in the capture, storage 
and consumption of water and in the reuse 
of effluents; and promoting the reduction of 
food waste… as well as reuse of products and 
materials and the recovery of waste through the 
promotion of recovery spaces and collection.

Territorial planning should identify flows on 
a territorial basis and increase levels of self-
sufficiency and procurement.
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Box 2.2: Support for circular economy – 
Scottish NLUP

One of the 18 national-scale 
developments detailed in Scotland’s draft 
NLUP is “Circular Economy Materials 
Management Facilities”: This national 
development supports the development 
of facilities required to achieve a circular 
economy. This sector will provide a 
range of business, skills and employment 
opportunities as part of a just transition to a 
net zero economy.

The range and scale of facilities required 
to manage secondary materials and their 
reprocessing back out into the economy 
is not yet clear. However, it is clear that 
sites and facilities will be needed to retain 
the resource value of materials so that we 
can maximise the use of materials in the 
economy and minimise the use of virgin 
materials in order to reduce greenhouse gas 
emissions. This is particularly significant for 
the construction and demolition industries 
and decommissioning industry…

Intriguingly, the Scottish and Iceland NLUPs 
both promote “building in flexibility” so that 
buildings, streets and spaces can be quickly 
changed to accommodate different uses. 
This is particularly pertinent currently, where 
social distancing and new ways of working are 
required to deal with coronavirus; in the future, 
flexibility will also be needed to cope with 
other problems, e.g. flooding due to climate 
change.

Production of low-carbon products and low/
zero carbon design of buildings is a consistent 
theme in the NLUPs. The Costa Rica forestry 
and land use plan supports the production of 
low-carbon agricultural products (particularly 

2 This suggests that most of the low carbon businesses are very small.

coffee), with the aim of differentiating their 
products in the marketplace. The Scotland 
NLUP supports a shift to low carbon farming 
and land management. The Iceland NLUP 
supports more generic “low-carbon food 
products”. The Welsh NLUP notes that

 “Our low carbon economy is currently 
estimated to consist of 9,000 businesses, 
employing 13,000 people2… To increase 
our economic prosperity, we must focus on 
delivering the clean growth aim and preparing 
the Welsh economy for the markets of the 
future and demand for low carbon goods 
and services”.

The Bhutan NLUP supports the use of (low 
embodied energy) wood for buildings; and 
the Icelandic NLUP refers to the carbon 
footprint of construction. In Iceland, 
environmental impact assessments of 
large projects require an assessment of 
the project’s climate change impacts.

From a land use perspective, a focus on low-
carbon products and design can thus include:

• Establishing national standards for 
building energy efficiency – for both the 
construction and the operational stages 
of development

• Requiring energy efficiency upgrades 
where buildings are renovated

• Providing advice and incentives to reduce 
the carbon embodied in agricultural 
products (see Agriculture and Forestry)

• Supporting businesses related to carbon 
efficiency

• Support the construction/development 
of buildings and spaces that are flexible: 
with walls that can be moved, that allow 
extensions to be easily added, etc.
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Of the eleven countries analysed, Bhutan’s 
principles for a NLUP most clearly promote 
a sharing economy focused on provision 
of services rather than things, and making 
effective joint use of resources (Box 2.3). This 
approach to making best use of resources 
makes particular sense in areas with limited 
social infrastructure. From a land use 
perspective, a sharing economy could include:

• Multi-use, flexible community centres 
and sports pitches

3 Bhutan uses Gross National Happiness as an indicators rather than Gross National Product. The four pillars of GNH are 1. 
sustainable and equitable socio-economic development, 2. environmental conservation, 3. preservation and promotion of 
Bhutanese culture, and 4. good governance.

• Schools that open their facilities 
to the community after school hours

• Shared offices/work hubs

• Complementary uses in areas that 
would otherwise have traffic problems, 
with shared parking provision (e.g. light 
industrial and evening economy)

• Support for car sharing clubs and 
on-demand bus services

• Publicly-accessible green infrastructure

Box 2.3: Support for sharing economy – Bhutanese NLUP

A sharing economy is defined as a mediation service of unused individual resources including 
intangible assets. The lender can benefit from unused resources while the borrower can utilise 
products and services. Social media via ICT is used in sharing economy services. The applicability 
of the sharing economy concept to [Gross National Happiness3] could be considerable since the 
characteristic of the former is not owning but sharing. Bhutan, especially in the rural area, has a 
culture of mutual cooperation, although it may be disappearing in the urban area. ICT applications 
for a sharing economy could facilitate mutual cooperation. Moreover, the application of a sharing 
economy is recommended in terms of the effective use of the limited resources in Bhutan.

The table below sets out several types of sharing services, which have already been launched 
around the world. Services such as space sharing, vehicle sharing and shared parking are effective 
in addressing the urban problems. Space sharing helps to increase the amount of available land, 
which is critical given the limited available land in cities, especially in Thimphu. Car-sharing services 
can help to solve the traffic jam problem in Thimphu and other towns.
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Of the NLUPs reviewed, those of Costa Rica, 
Iceland, Portugal, Scotland and Switzerland all 
take a natural capital and ecosystem services 
approach. They support the multifunctional 
role of green infrastructure and woodlands, 
referring to ecosystem services such as 
biodiversity, carbon fixing, water storage, 
and active travel. The Swiss NLUP notes 
that ecosystem services may only be available 
where there is enough space, notably that 
a natural buffer is needed around rivers. 
Portugal’s NLUP perceives ecosystem 
services as a way of differentiating regions, 
and redistributing wealth from richer areas 
with fewer ecosystem services (i.e. urban 
areas) to poorer areas with more ecosystem 
services (i.e. rural areas). It notes that “it is 
important to… drive the integration of ecosystem 
services into economic value chains as well as 
improving the redistribution of wealth in favour 
of territories that provide services”. Objectives 
of the Portuguese NLUP are to raise collective 
awareness of the importance of ecosystem 
services; promote its integration into economic 
value chains; and create legal and fiscal 
conditions to positively differentiate territories 
that ensure the preservation of their resources 
for the general good and socio-economic 
development.

4 https://www.nature.scot/doc/scotlands-natural-capital-asset-index-2021-summary. The 2021 Natural Capital Index report 
shows an overall improvement in natural capital between 2000 and 2019, due in large part to improvements to woodlands 
and coastal areas.

5 https://www.gov.scot/publications/scottish-natural-capital-accounts-2020/pages/10/

The Scottish 3rd and 4th NLUPs both refer 
multiple times to natural capital, and the 
3rd NLUP has the Scottish Natural Capital 
Asset Index (NCAI) as one of ten monitoring 
indicators. The NCAI4 is a composite index 
which tracks changes in the capacity of 
Scotland’s terrestrial ecosystems to provide 
benefits to people. A set of experimental 
Natural Capital Accounts5, which monetise 
environmental services, were prepared in 
2019 and updated in 2020.

The clearest use of the environmental 
services approach has been in Costa Rica, 
which from the late 1990s replaced its 
system of agricultural subsidies for farmers 
with financial rewards for the environmental 
services provided by woodlands (Box 2.4).
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Box 2.4: Support for natural capital and ecosystem services – Costa Rica

Costa Rica’s 1996 ‘Forest Law’ set the legal structure for a programme of payments 
for environmental services, which pays owners of woodlands and forest plantations for 
the environmental services they provide, directly contributing to the protection and 
improvement of the environment. Landowners are paid to convert their agricultural land 
and livestock farming into agroforestry [combining trees and agriculture] and their livestock 
farms into silvopasture [combining trees and livestock]. Protection areas (including private 
nature reserves) are prioritised for funding over reforestation, natural recovery/regeneration 
and then plantations. The four ecosystem services for which payment is provided are the 
mitigation of greenhouse gas emissions, and the protection of biodiversity, water and scenic 
beauty.

Financing comes from a tax on fuel, with 3.5% going to the programme; environmentally 
adjusted levies for water use; and funding from national and international organisations. 
Additional income to farmers is provided by certification programmes that allow producers 
to charge more for their products.

As a result, Costa Rica has moved from a country where significant deforestation was taking 
place to one with more than 50% forest coverage; and from barely 40% of land being under 
conservancy management in 1988 to 71% in 2014. Land use has become a carbon sink.6

6 https://www.climate-chance.org/wp-content/uploads/2020/09/costarica_landuse_climatechance_engl.pdf 

2.2 Agriculture and forestry
Most of the NLUPs reviewed aim to protect 
and increase tree cover. This protects carbon 
stocks, can improve biodiversity, provides 
green infrastructure for recreation, and 
provides more/new employment. Bhutan 
aims to maintain at least 60% forest cover, 
by increasing the proportion of forest 
that is strongly protected. Costa Rica is 
converting agriculture and livestock farming 
to agroforestry and silvopastoral systems, 
specifically as a carbon sink but also for 
wood production – see Box 2.4. Scotland 
and Wales aim to increase tree planting to, 
respectively, 18,000ha/yr by 2024/25 and 
2,000ha/yr from 2020 (Box 2.5). Gabon is 
instituting a monitoring system to help reduce 
deforestation.
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Box 2.5: Support for more woodland – Welsh 
NLUP

The Welsh Government has set a target 
to increase woodland cover in Wales by 
at least 2,000 hectares per annum from 
2020. A national forest will help achieve this 
target and improve well-being for people 
and communities. The national forest will 
comprise of three strands:

• Quality environment which comprises 
connected ecosystems, biodiversity and 
habitats, restoration of undermanaged 
woodland and ancient woodland;

• Productive woodland; and

• Community woodland.

The forest will be a national asset which 
could provide jobs in productive forestry, 
leisure, tourism and other sectors. Tree 
planting has a positive role to play in water 
and flood risk management and climate 
adaptation and mitigation. The forest or 
woodland sites will be dispersed across 
a number of locations and will act as a 
catalyst for improving land in need of 
regeneration… There is an opportunity for 
the national forest to be linked by green 
infrastructure incorporating active travel 
facilities and to become an important asset 
for local people and tourists.

In a similar vein, several countries’ NLUPs 
protect other land with high carbon stocks: 
wetlands in Iceland (Box 2.6), peatland in 
Scotland, and natural carbon sinks (particularly 
bog soils) in Germany and Iceland. In 
Switzerland, agricultural areas are protected 
from development to ensure food production.

The Portuguese NLUP counteracts 
unnecessary greenfield development, 
particularly in situations of biophysical 
fragility and increased danger brought 
about by climate change. It aims to stop 
the loss and degradation of higher-value land, 
and provide sustainable uses for more fragile 
and less productive land. Iceland’s NLUP aims 
to protect the carbon sequestration potential 
of soils:

 In the preparation of municipal/regional 
plans, the condition of the land will be 
assessed with regard to the carbon economy. 
The municipal/regional plan shall set out a 
policy on the conservation and sequestration 
of carbon in soil and vegetation, and it shall 
be implemented in planning provisions on 
land use, including decisions on the allocation 
of land for structures and settlements. The 
policy aims to preserve land with high carbon 
stocks. It also aims to reduce soil erosion and 
restore disrupted ecosystems with the aim of 
increasing carbon sequestration in soil and 
vegetation.

The draft 4th Scottish NLUP has the most 
extensive policy on soils (Box 2.6). None 
of the NLUPs specifically requires, or is based 
on, an analysis of soil carbon content. The 3rd 
Scottish NLUP refers to new regulations to 
introduce a public register of controlled interest 
in land, which will enable the public to identify 
land ownership and who controls decision-
making around land use.
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Box 2.6: Support for carbon sequestration in soils – Scottish NLUP

Policy 33: Soils

a) Local development plans should protect locally, regionally, nationally and internationally 
valued soils.

b) Development proposals should only be supported if they are designed in a way that 
minimises the amount of disturbance to soils on undeveloped land and protects them 
from damage including erosion or compaction.

c) Development on peatland, carbon rich soils and priority peatland habitat should not 
be supported unless essential for:

• essential infrastructure, where there is a locational need and no other site is suitable; or

• the generation of energy from a renewable source, where the proposal supports a zero 
carbon electricity system and will maximise the function of the peatland during its 
operational life and in decommissioning; or

• small scale development directly linked to a rural business, farm or croft; or

• supporting a fragile population in a rural or island area; or

• restoration of peatland.

 A detailed site specific assessment will be required to identify depth, quality and stability 
of soil and the effects of the development on peatland, including the likely effects of 
development on CO2 emissions. This should inform careful project design and ensure that 
adverse impacts, including emissions release, can be avoided and minimised through siting, 
design and appropriate mitigation.

 Where an assessment identifies peat onsite, a peatland management plan will be required 
to demonstrate that any unnecessary disturbance, degradation or erosion has been avoided 
or minimised, including appropriate mitigation measures. Where peatland/peatland vegetation 
is displaced this must be reintegrated into a functional peatland system, in accordance with 
the mitigation hierarchy and relevant biodiversity policies.

d) Development proposals for new commercial peat extraction, including extensions to existing 
sites, should not be supported, unless:

• the extracted peat is supporting an industry of national importance to Scotland; and

• there is no reasonable substitute; and

• the area of extraction is the minimum necessary and the proposal aims to retain a residual 
depth of peat of no less than one metre across the whole site; and

• the time period for extraction is the minimum necessary; and the proposal is supported by 
a comprehensive site restoration plan which will return the area of extraction back to its 
original environmental status.
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From a land use perspective, work towards 
increasing tree cover and protecting land 
with high carbon stocks could include:

• Identifying high quality, carbon rich soils; 
mapping soil carbon content

• Increasing protection for existing 
woodland/forests/bogs/peatland, 
particularly those with high carbon stocks 
and high conservation value

• Restoring land with high carbon stocks 
and/or high conservation value, e.g. 
through permitted development rights

• Developing a national forest and/or 
supporting national-scale afforestation

• Minimising development on greenfield land, 
particularly if it has high carbon content

• Support – funding and training – 
to increase and improve forestry and 
agroforestry; use of rural development 
grants/training to act as a lever to facilitate 
woodland creation and expansion

• Monitoring of land uses, with an automatic 
alert in cases of deforestation

The NLUPs of Germany, Switzerland and 
Portugal all refer to the need to better plan 
for the multi-functional use of the subsoil. 
Like the marine environment, the subsoil is 
three dimensional, with activities potentially 
taking place at different depths. These activities 
include extraction of raw materials (minerals, 
oil/gas, peat); underground pipes and cabling; 
underground landfills; underground storage 
of CO2 and energy (hydrogen, methane, 
pressurised air). However none of the plans 
are clear about how this should be done.

Additional approaches to reducing carbon 
emissions through planning for agriculture 
and forestry made in the NLUPs include:

• Reducing agricultural emissions through 
precision grazing, improved pasture quality, 
soil carbon storage, efficient use of water 
and better livestock feeding practices 
(Costa Rica)

• Identifying sustainable and economically 
beneficial uses for low quality soils 
(Portugal); and

• Community-led food growing networks 
to reduce food miles (Scotland)

2.3 Settlements
Compact growth and minimising the 
carbon footprint of built-up land is a key 
concern of many of the NLUPs. The Swiss 
NLUP is particularly strong on this (Box 2.7), 
but the NLUPs of Bhutan, Germany, Japan (Box 
2.8), Scotland, Switzerland and Wales also aim 
to minimise the land take of new development 
and reduce per-person land take: this is seen 
as facilitating access to services/infrastructure, 
supporting the 20-minute neighbourhood 
concept, protecting agricultural land, and 
supporting carbon sequestration.
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Box 2.7: Support for minimising land take 
– Swiss NLUP

Switzerland is stopping further urban sprawl. 
Land consumption per inhabitant and per 
workplace will be contained. Settlements 
will not expand further into the landscape… 
Switzerland will minimise the loss of 
agricultural land due to new settlements and 
thus guarantee the highest possible share in 
the food production over the long term…

To minimise the use of land against a 
backdrop of population and employment 
growth, settlements will develop inwards, 
towards the already built-up area. Compact 
settlements help to reduce infrastructure 
costs – in particular in the area of   supply and 
disposal. To grow settlements inwards, there 
will be increased use of existing settlement 
areas. Vacant lots will be developed, and 
settlements will be restructured. Any new 
zoning from agricultural to building land 
should be compensated by zoning elsewhere. 
The hoarding of building land will be 
counteracted with targeted measures. An 
overview of the status of the developed and 
undeveloped building zones will enable a 
more careful handling of the usage reserves.

From a land use perspective, compact 
growth can be encouraged through:

• Not permitting further development on 
greenfield land, requiring developed areas 
to ‘grow inwards’; setting increasingly-
stringent targets for reducing greenfield 
take; and/or prohibiting land use change 
away from carbon sinks (e.g. forestry 
to urban change)

• Requiring compensation for any greenfield 
land taken by rezoning other land that 
has development permission to no longer 
have such permission, or by ‘rewilding’ 
brownfield development

Box 2.8: Support for compact cities 
– Japanese NLUP

To realise rural cities where residents can 
enjoy healthy, comfortable lives, each rural 
city should concentrate its functions in 
urban centers and other life-base areas, 
guide residences to the vicinity of these areas 
or public transportation systems, and link 
these areas through public transportation 
networks to form a compact city. In this 
respect, each rural city should locate 
everyday medical care, childrearing support 
and home-visit nursing functions at life-base 
areas and general medical institutions and 
administrative facilities at an urban center 
accessible with public transportation. In this 
way, each rural city should locate urban 
functions for their efficient utilisation.

Compact city formation should be 
promoted for multiple purposes including 
the development of living environments 
for elderly and childrearing generations, 
the realisation of fiscally and economically 
sustainable city management, the shift to a 
low carbon city structure through effective 
use of heat, and the building of disaster-
resisting towns.

• Establishing new green belts around 
towns to control urban sprawl

• Focusing planned growth on existing 
urban centres

• Establishing national minimum density 
requirements for new developments 
(e.g. 50+ dwellings/ha)

• Supporting the densification of 
existing built-up areas, including 
industrial/commercial sites

18

Review of National Land Use Plans 2



• Requiring development on brownfield 
land to take precedence over greenfield 
development, i.e. developers need to 
show that no suitable brownfield land is 
available before they are allowed to build 
on greenfield land

• Supporting development in town centres, 
restricting out-of-town development, and 
promoting a ‘town centre first’ approach 
for facilities and services

The concept of 20-minute neighbourhoods 
is implied by the Japanese NLUP (Box 2.8) and 
specifically promoted by the (more recent, both 
2021) Icelandic and Scottish NLUPs. 20-minute 
neighbourhoods are compact and well-
connected areas that aim to meet the majority 
of people’s daily needs within a reasonable 
walk or cycle ride – normally around 800m – 
of their homes. They aim to reduce the need 
to travel, support walking and cycling, ensure 
good access to services and infrastructure, 
promote social interactions, and support 
diverse and vibrant urban spaces. The more 
general concept of high development density, 
especially at public transport nodes, and short 
distances between housing, work and leisure 
underpins other NLUPs (e.g. Germany, Qatar, 
Switzerland).

The draft fourth Scottish NLUP of November 
2021 is particularly strong on the 20-minute 
concept (Box 2.9). The draft changes to 
the Icelandic NLUP also use 20-minute 
neighbourhoods as a recurring theme. 
The Qatar NLUP, which promotes extremely 
rapid urbanisation, also supports a hierarchy 
of mixed use centres within Metropolitan 
Doha that imply a concept similar to 
20-minute neighbourhoods:

 District and Local Centers serve the 
communities daily and weekly needs and 
are within walkable distance of the catchment 
population. These centers are defined by 
medium density and support an optimal range 
of 10-40% commercial, 50-80% residential 
and 10-15% public facilities, with a lower 
density residential periphery. The land size 
of the center will be dictated by a reasonable 
walking distance from its central core, 
normally a public transit station and public 
space. The concentration of density and mixed 
land uses around this core will ensure that the 
majority of people are within an easy walking 
distance of 250m from public transit, defined 
as 10-15 minutes in the Qatari climatic 
context, and their daily and weekly needs.
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Box 2.9: Support for 20 minute neighbourhoods – Scottish NLUP

We will create places with good-quality homes close to local facilities and services by applying 
the concept of 20 minute neighbourhoods… Housing would be planned together with local 
infrastructure including schools, community centres, local shops, greenspaces and health and 
social care to significantly reduce the need to use unsustainable modes of travel, to prioritise 
quality of life, reduce inequalities, increase levels of health and wellbeing and respond to the 
climate emergency. This can also include providing digital services where appropriate…

Dense urban areas will more easily be able to benefit from a network of 20 minute neighbourhoods 
and the focus should be on maintaining mixed uses and improving the quality and diversity of local 
areas, particularly for communities who face more disadvantage. Retrofitting facilities in areas 
which are predominantly residential should also help to reduce the need to travel…

Policy 7: Local living
Decision makers can determine what facilities can reasonably be expected to be accessible 
from homes, taking into account local circumstances, as well as the role of digital connectivity in 
providing some services remotely.

a) Local development plans should support the principle of 20 minute neighbourhoods… 
The approach should take into account the local context for the plan and reflect the particular 
characteristics of the area. It should set out proposals to support the development and network 
of 20 minute neighbourhood by bringing together relevant policies in this [NLUP] to promote 
development that will contribute to the creation of safe, walkable, liveable and thriving places 
that provide and encourage sustainable travel options, provide communities with local access 
to the wide range of facilities, services, work, natural spaces and opportunities for socialising, 
leisure and play activities that they need to support a healthier and flourishing and climate 
resilient community.

b) Development proposals that are consistent with the principles of 20 minute 
neighbourhoods should be supported. To inform this, relevant development proposals, 
including those for homes, should be safe, take into account the infrastructure of a place 
and be accessed easily by walking, wheeling and cycling from homes. Consideration should 
be given to:

• local public transport and safe walking, wheeling and cycling networks;

• local employment opportunities, good connections to public transport, jobs and 
services within the region;

• local shopping areas;

• local health and social care facilities and services;

• local childcare, schools and lifelong learning opportunities;

• local playgrounds and informal play opportunities, parks, green streets and spaces, 
community gardens, sport and recreation facilities;

• safe streets and spaces;

• affordable housing options, ability to age in place, housing diversity;

• the level of interconnectivity with the surrounding neighbourhood. Proposals should 
demonstrate how the development will relate to, and enhance, the local area.
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In contrast, other countries, for instance 
Poland, seem to support a combination of 
minimum national accessibility standards 
for services, plus good transport links to 
additional services:

 Spatial policy aims at ensuring a uniform 
accessibility standard for services that are 
of primary significance to development 
processes across the country. To this 
end, standards will be developed on the 
national level for… education, health, public 
transport, public utility services – including 
environmental protection services – and 
culture… Functional and spatial connection 
of those areas to the network of major 
urban centres can be ensured by providing 
inhabitants of all areas – regardless of their 
location – with access to basic services in the 
vicinity of their places of residence (up to 30 
minutes travel time), as well as with access 
to higher level services situated in the main 
urban centres (1.5 hours travel time)7.

From a land use perspective, 20-minute 
neighbourhoods can be encouraged through:

• High density, mixed use new developments, 
particularly near public transport nodes

• For existing built-up areas, increasing the 
density of development and diversifying 
the mix of uses in an area

• Retrofitting facilities and services in areas 
where they are scarce

• Clustering of services (see Sec. 4.3)

• Providing excellent walking and cycling 
routes; constraining vehicle movements 
(e.g. through parking standards); prioritising 
walking and cycling over private vehicle use

• Supporting/developing a green and blue 
network of walking and cycling trails

• Setting minimum standards for service 
provision

7 https://maritime-spatial-planning.ec.europa.eu/practices/overarching-strategy-spatial-development-poland 

Additional ways of reducing energy 
consumption and maintaining carbon fixing 
promoted by NLUPs include:

• Restoring the soil functions of surfaces that 
are no longer needed for traffic, settlement 
etc (Germany)

• Increasing urban woodlands, rooftop and 
rain gardens (micro SUDS) (Scotland)

• Minimising the need for air conditioning 
through sustainable temperature 
management, natural or passive solutions 
(Scotland)

2.4 Transport
Although all of the NLUPs promote walking, 
cycling, public transport and IT, none seem 
inclined to go the extra step to stop (much 
less roll back) further development of roads 
and airports. Iceland and Scotland’s NLUPs 
promote long-distance/regional walking and 
cycling routes. The Scottish, Welsh and Swiss 
NLUPs promote active travel and public 
transport, including tram networks. The 
Welsh NLUP promotes a sustainable transport 
hierarchy of first walking/cycling, then public 
transport, then ultra low emission vehicles, 
and finally other motor vehicles. The changes 
being considered for the Icelandic NLUP would 
promote year-round outdoor lifestyles; examine 
incentives and obstacles to the use of public 
transport and active transport; and explore 
the diverse role of streets as traffic routes and 
urban spaces. The Swiss NLUP discusses the 
need to integrate housing and transport, and to 
promote “slow traffic”. Wales and Scotland see 
the roll-out of high-performance broadband 
in rural areas as a way of reducing the need to 
travel and improving rural employment.
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However, all of the NLUPs support long-
range transport, including freight transport, 
as a way of supporting economic growth 
and maintaining national and international 
connectivity. This includes integrated logistics 
centres with links to regional transport 
arteries (Germany); promotion of airports 
and high-speed trains (Bhutan, Japan, 
Scotland, Switzerland, Wales); development 
of new roads (Bhutan); and promotion of ports 
and ferry services (Wales, Scotland, Germany). 
Indeed, Bhutan’s NLUP puts forward the 
idea of using unmanned aerial vehicles and 
drone-based freight transport for remote 
areas, and a subsidy system to get local people 
to travel by air: the latter goes counter to 
efforts in other countries to replace people’s 
flights with train journeys on climate change 
grounds8. Scotland’s NLUP supports the 
trialling of electric aircraft, a ‘net zero islands air 
network’, and decarbonisation of ferry services.

Most of the NLUPs were written pre-Covid, 
so do not take into account the changes to 
travel behaviour wrought by the pandemic, 
many of which are very positive sustainability-
wise: fewer flights, more people working from 
home and less commuting, greater appreciation 
and use of green and blue spaces. Only the 
Scottish NLUP refers to Covid, but it supports 
the return of a pre-Covid lifestyle, notably the 
recovery of the tourism sector post-Covid.

8 E.g. https://www.euractiv.com/section/aviation/news/france-to-ban-some-domestic-flights-where-train-available/

From a land use perspective, active and 
sustainable travel can be encouraged through:

• Promoting 20-minute neighbourhoods, 
high density mixed-use development, and 
clustering of services to reduce the need 
to travel

• Supporting the roll-out of high speed 
broadband to rural areas

• Developing long-distance/regional 
walking and cycling networks

• Setting a hierarchy of road users which 
prioritises walking and cycling

• Support for public transport, including 
Park & Rides

• Examining incentives and obstacles to the 
use of active transport and public transport

• Supporting the joint use of streets as traffic 
routes and urban spaces

Transport with reduced carbon emissions can 
be encouraged through:

• Facilitation/support of electric charging 
point roll-out, e.g. by removing the need for 
planning permission for charging points

• Requiring all new rail lines to be electric, 
and supporting the retrofit of rail lines to 
electric

• Research into the potential for 
decarbonisation of air travel and ferry 
services

Obviously there are other approaches, (e.g. 
low-traffic neighbourhoods, low speeds (e.g. 
30km/h) in urban areas, parking restrictions), 
but these have not been listed in the NLUPs. 
The NLUPs generally precede the pandemic, 
but it may also be worth considering how to 
‘lock in’ some of the positive travel behaviour 
triggered by Covid, notably increased working 
from home and reduced air travel.
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2.5 Renewable energy
The NLUPs generally support the production of renewable energy, but vary in terms of the 
type of energy (offshore wind, onshore wind, solar etc.; large scale v. small scale) and their level 
of specificity. For instance, the Welsh NLUP reflects the country’s separate planning systems 
for developments of national significance and smaller developments. It also includes a map 
showing areas that have been pre-assessed for onshore windfarms, and found to be capable of 
accommodating windfarms in an acceptable way (Box 2.10). The Scottish NLUP puts forward 18 
national developments, including “Islands Hub for Net Zero”, pumped hydro storage, and strategic 
renewable electricity generation and transmission infrastructure (Box 2.11). The Scottish and 
Japanese NLUPs are the only ones to significantly support hydrogen as a form of energy. The 
Scottish and Welsh NLUPs note that large-scale developments should, where feasible, be part 
of a local heat/energy network.

Box 2.10: Mapping of areas capable of accommodating onshore windfarms – Welsh NLUP
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Box 2.11: National development to support 
renewable energy infrastructure – Scottish 
NLUP

Strategic Renewable Electricity 
Generation and Transmission 
Infrastructure

This national development supports 
renewable electricity generation, repowering, 
and expansion of the electricity grid. A 
large increase in electricity generation 
from renewable sources will be essential 
for Scotland to meet its net zero emissions 
targets. Certain types of renewable 
electricity generation will also be required, 
alongside developments and increases in 
storage technology and capacity, to provide 
the vital services, including flexible response, 
that a zero carbon network will require… 
This has the potential to support jobs and 
business investment, with wider economic 
benefits.

The electricity transmission grid will need 
substantial reinforcement including the 
addition of new infrastructure to connect 
and transmit the output from new on 
and offshore capacity to consumers in 
Scotland, the rest of the UK and beyond. 
Delivery of this national development will be 
informed by market, policy and regulatory 
developments and decisions…

The Swiss and Icelandic NLUPs encourage 
municipalities to identify appropriate locations 
for decentralised/renewable energy, with 
Iceland listing issues to be considered in the 
environmental assessments of any proposed 
windfarm. Switzerland plans to set up a spatial 
strategy for renewable energy.

The German, Welsh and Scottish NLUPs all 
note the need to provide transmission lines 
and storage to support the production of 
renewable energy, but none specify locations 
for this infrastructure. The German NLUP 
notes that energy developments should be 
synchronised with the extension of the power 
grids, and that spare grid capacity should be 
identified and used as a priority.

From a land use perspective, renewable energy 
can thus be encouraged by:

• Identifying and supporting national-scale 
renewable energy projects, including 
transmission and storage infrastructure

• Identifying spare capacity on transmission 
lines, and the need for future transmission 
lines and storage

• Identifying specific locations for large-scale 
renewable energy projects

• Requiring municipalities to identify and 
safeguard locations for renewable energy 
projects

• Requiring (or strongly encouraging) large 
projects to be part of a heat/energy 
network, where waste heat from one 
development (e.g. a hospital) is used to 
heat other developments (e.g. housing or 
offices)

• Fast-tracking planning applications for 
renewable energy projects
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Indirectly, it can also be supported by 
prohibiting energy developments that are 
clearly environmentally unsustainable and 
would otherwise compete with renewables 
in the market, e.g. fracking.

Community ownership of renewable energy 
projects, and/or use of energy projects to 
create employment in rural areas is promoted 
in the NLUPs for Germany, Scotland and 
Wales. Participation by citizens is seen as a way 
of enhancing acceptance of renewable energy 
developments. The German and Welsh NLUPs 
support the generation of energy close to the 
point of consumption, as a way of reducing the 
energy lost in transmission9. All three countries 
perceive the development of renewable energy 
and decentralised energy supply systems as 
a way to create development opportunities, 
especially for rural areas.

9 Germany and Wales have very different approaches to nuclear power, which produces limited greenhouse gases but 
goes counter to the idea of producing energy close to the point of consumption. The UK, including Wales, is considering 
building new nuclear power stations, in part to ensure energy security: see https://lordslibrary.parliament.uk/nuclear-
power-in-the-uk/. Germany, instead, is closing all of its nuclear power stations as they are perceived to be dangerous: see 
https://www.dw.com/en/germany-closes-half-its-remaining-nuclear-power-plants/a-60302362. 
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3. Climate change adaptation
The climate change adaptation approaches 
put forward by the NLUPs aim to deal with the 
risks of flooding, drought, fire, earthquakes, 
coastal erosion and more generalised 
emergencies. They do this through risk 
preparedness, resilience thinking, ecological 
networks and other measures.

3.1 Risk preparedness
Of the NLUPs studied, Portugal’s and 
Japan’s are by far the most detailed and 
comprehensive in their coverage of risk 
preparedness, with a focus on education, 
self-help and mutual assistance. In the context 
of severe concerns over future earthquakes, 
the Japanese NLUP encourages businesses 
to set up business continuity plans, including 
plans for restoration and reconstruction. The 
German and Portuguese NLUPs include maps 
of vulnerabilities, including flooding, coastal 
erosion and areas prone to drought – see 
Section 5.1. The Portuguese and Bhutanese 
NLUPs also promote information provision 
about risks, and emergency preparedness 
(see Box 3.1).

3.2  Resilience thinking 
and redundancy

The Portuguese, Bhutanese and Japanese 
NLUPs are all underpinned by resilience 
thinking, which focuses on avoiding reaching 
tipping points where situations can rapidly 
change for the worse by identifying tipping 
points, building in redundancy, and valuing the 
long-term natural processes that maintain the 
environment (carbon cycle, water cycle etc.):

 [I]n a context of climatic and demographic 
changes, it is relevant to consider the socio-
ecological resilience of each territory, that 
is, its ability to cope with, resist and adapt 
to changes without exceeding the critical 
thresholds for its normal operation. (Portugal)

Bhutan’s NLUP particularly focuses on 
changes that are irreversible, for instance 
land use changes that can lead to (irreversible) 
slope failure, erosion, or species extinction.

One tenet of resilience thinking is ‘redundancy’, 
namely having more than one way of providing 
services or solving problems, in case the 
‘normal’ approach fails: for instance, in case 
one road from A to B is wiped out due to 
landslides, then having a second road would 
still allow access and evacuation. Both Japan’s 
and Bhutan’s NLUPs promote redundancy, 
particularly in terms of transport links:

 We will have to improve lifeline 
infrastructure’s resistance to disasters and 
enhance transportation nodes to secure 
the multi-layeredness and substitutability 
of transportation, energy and other lifeline 
networks to prevent such key infrastructure 
from being lost in the event of a mega-
disaster. Particularly, the elimination of 
missing links of road networks and other 
measures will be taken… (Japan)

Bhutan’s NLUP also promotes redundancy, 
particularly in the provision of roads, but 
notes that building new roads is likely to 
have significant impacts on environmental 
protected areas.
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3.3 Ecological networks
The German, Welsh and Portuguese NLUPs all focus on safeguarding ecological networks 
and green infrastructure to allow migration of species as global temperatures change. The 
Japanese NLUP also discusses protection of farmland and forests, but as a way of supporting 
self-sufficiency to ‘forestall disasters’ rather than to allow species migration.

Box 3.1: Support for risk reduction and emergency preparedness – Portuguese NLUP

Research has shown that, although reducing vulnerabilities, improving preparedness and 
encouraging adaptation has social, economic and environmental costs, these costs will always 
be less than the costs of inaction. Adaptation also introduces opportunities for new models of 
spatial planning and territorial development that provide sustainability gains, through the adoption 
of nature-based solutions, the valorisation of ecosystem services and, in general, the enhancement 
of rural and urban areas.

OPERATIONAL OBJECTIVES
1. Foster greater coordination and articulation between the entities involved and sectoral, 

territorial, policies and plans and financing.

2. Produce and update maps for the prevention and reduction of risks, depending on the 
vulnerabilities of the territories, considering, when pertinent, climate scenarios.

3. Develop and disseminate technical guidelines on risks and climate change…

4. Implement a culture of risk awareness, enhancing access to information, the exchange 
of experiences and dissemination of good practices…

5. Foster a culture of territorial resilience, through the collaboration of public and private 
entities and involvement of communities.

6. Promote actions to prevent and reduce risks and adapt territories to climate change, 
focusing on participative and nature-based solutions.

7. Implement the land use aspect of the National Strategy for Adaptation to Climate Change.

EXPECTED EFFECTS:
• Strengthened governance in risk management, with a view to reducing risk and increasing 

communities’ resilience.

• Adaptation of land use and occupation to territorial vulnerabilities

• Increased number of municipalities with updated risk assessments

• Integration of risk assessment and measures to prevent and reduce the effects of risks 
in territorial programs and plans.

• Implementation of a culture of risk awareness, and increased adherence to good attitudes 
and behaviour to prevent and reduce risk.

• Improved risk preparedness of communities.
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MONITORING INDICATORS [the NLUP also lists who carries out the monitoring]:
• Municipalities with updated risk maps that take into account, when relevant, climate scenarios

• Number of territorial programs and plans published during the NLUP period that include 
measures to prevent and reduce risk considering, when relevant, climate scenarios

• Number of training materials/actions within the Education for Risk Framework

• Number of published technical guidelines on risks and climate change for territorial programs 
and plans

• Number of villages and people covered by the “Secure Villages” and “Secure People” programs

• Municipalities covered by climate change adaptation strategies/plans

3.4  Flooding, erosion 
and drought

Several NLUPs include policies related directly 
to flooding, erosion and/or drought, but none 
of these are particularly innovative except for 
the Welsh NLUP which notes that “It is not 
appropriate to develop flood risk management 
infrastructure to enable new development on 
previously unused land”. Other approaches 
include:

• Preventive flood defence and coastal 
protection planning

• Creating semi-natural floodplains along 
watercourses, e.g. by relocating dykes 
(Germany)

• Use of green walls and roofs to slow water 
ingress and provide cooling

• Reduced or more efficient water use, 
and reuse of treated effluent as a response 
to drought

• Ensuring that new developments and 
alterations to buildings, infrastructure and 
spaces are adaptable to the (unspecified) 
future impacts of climate change (Scotland).

In summary, from a land use perspective, 
climate change adaptation can be 
encouraged by:

• Collection, mapping and dissemination 
of public information about risks

• Emergency preparedness/planning at all 
levels, including individuals and businesses

• Requiring municipalities/regions to identify 
climate change risks and adapt to them

• Identifying and avoiding impacts that 
are irreversible (e.g. mining)

• Supporting redundancy in service/
infrastructure provision, for instance 
ensuring that emergency services are set 
up to provide drinking water in case of 
failure of mains water

• Protecting existing green infrastructure, 
and establishing a network of linked 
green infrastructure to allow migration 
in response to climate change.

• Requiring impact assessments of major 
projects to assess the impacts of climate 
change on the project over the project 
lifespan, as well as vice-versa

28

Review of National Land Use Plans 2



4.  Other sustainability-related 
plan policies

Other NLUP policies support climate 
change mitigation and adaptation indirectly: 
biodiversity policies that help protect the 
ecosystem services that nature provides; 
and policies on delivery of infrastructure to 
help reduce the need to travel and protect 
environmental assets. NLUP policies on 
territorial diversity are also interesting because 
they deal with the links (including transport 
links) between different parts of countries.

4.1 Biodiversity protection
Most NLUPs support the protection of large, 
national scale areas of biodiversity. They 
map nationally and internationally important 
biodiversity sites, and confirm that they should 
be protected. Gabon prevents development 
in primary forests, high conservation 
value forests, and high carbon stock areas. 
The Welsh NLUP proposes a new National 
Forest and Valleys Regional Park.

Some NLUPs also aim to link large green areas, 
including protected sites, to form national-
scale green corridors. The Portuguese 
NLUP specifically maps national scale green 
infrastructure alongside other ‘access corridors’ 
(Box 4.1). The German and Swiss NLUPs aim 
to safeguard large-scale unfragmented green 
areas, expand them by connecting them to 
each other, and prevent further fragmentation 
of agricultural and forested areas. They require 
any loss of greenfield land or open space to be 
compensated for by increasing links between 
open spaces elsewhere.

Box 4.1: Green infrastructure (in light green) 
on par with other connecting infrastructure – 
Portuguese NLUP

Bhutan has gone further by identifying specific 
new biological corridors that would help to link 
existing Protection Areas (Box 4.2). Bhutan’s 
Constitution states that at least 60% of land 
must be kept as forest cover for all time, and 
timber exports are banned so that domestic 
demand is met first, although value-added 
products (e.g. particle board) can be sold 
abroad. The Bhutanese NLUP’s proposed 
expansion areas for Protected Areas aim to 
help maintain the country’s forested areas.
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Box 4.2: Recommended enlargement of biodiversity Protected Areas (PAs) including biological 
corridors in light blue – Bhutanese NLUP

The Portuguese NLUP promotes 
‘renaturalisation of cities’, and the Icelandic 
NLUP aims to ‘combine nature and settlements 
as widely as possible’. The Swiss NLUP notes 
that “biodiversity is not only central to nature 
reserves, but also to urban areas… There should 
be sufficient large and high-quality habitats 
for animals and plants inside and outside 
settlements”. The natural capital/ecosystem 
services approach discussed at Section 2.1 
also supports biodiversity.

From a land use perspective, biodiversity and 
ecosystem services can be supported by:

• Protecting existing biodiverse areas

• Ensuring that natural habitats in urban 
areas are protected and expanded, 
‘re-greening’ urban areas

• Mapping and protecting green links 
between biodiversity designations/
undeveloped areas, i.e. new green 
corridors; or encouraging regional/
municipal authorities to map and  
protect them

• Supporting a switch from monoculture 
agriculture/forestry to mixed use 
agroforestry or silvopasture

• Setting targets for afforestation – and 
an action plan for achieving those targets

• Identifying, valuing and mapping 
the multiple ecosystem services that 
green areas provide

• Recognising the value of ecosystem 
services, and paying landowners and 
land managers to provide them on an 
ongoing basis

• Requiring any loss of green space in one 
location to be offset through re-greening 
elsewhere or improved connections 
between other green spaces

• Considering allowing rural areas to 
become depopulated by converting 
disused farmland to forestry
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4.2  Delivery of infrastructure/
services, hierarchy of 
settlements

The delivery of infrastructure is a key 
issue in several NLUPs. Good infrastructure 
(e.g. wastewater treatment, renewable energy 
transmission) is necessary for environmental 
protection, but itself often causes impacts, 
including the energy embodied in the 
infrastructure. Infrastructure is also costly.

Scotland’s NLUP promotes an 
‘infrastructure first’ approach: local plan 
and development proposals should align 
with existing infrastructure plans, set out 
their infrastructure requirements, and 
mitigate impacts on infrastructure. The 
NLUP refers to the Government Investment 
Hierarchy, which states that four steps are 
needed before deciding on new investments 
(e.g. on infrastructure):

1. Determine future need

2. Maximise use of existing assets

3. Repurpose and co-locate

4. Replace or new build10.

10 https://www.gov.scot/publications/analysis-responses-consultation-draft-infrastructure-investment-
plan-2021-22-2025-26/pages/5/

The Swiss NLUP takes a ‘strengthen strengths’ 
approach to its territorial structure and 
infrastructure delivery, explicitly refuting 
an ‘everything everywhere’ approach:

 Switzerland is characterised by its 
extraordinary diversity and specific strengths 
of its subspaces. The idea that everything 
should be possible everywhere endangers this 
diversity and the associated quality of life. In 
addition, an «everywhere-everything-strategy» 
is unaffordable in the long term.

[n.b. in Covid terms, ‘everything everywhere’ 
would aim to return to pre-Covid ways of 
planning; ‘strengthen strengths’ would aim 
to make the most of the changes wrought 
by the pandemic].

Japan’s NLUP promotes the clustering of 
services as a way of providing services in a 
context of depopulation and limited finance 
– Box 4.3. This aligns with its aim of compact 
growth (Box 2.8). Intriguingly, it also refers to 
the potential of clustered services – ‘service 
stations’ – to integrate district heating. It 
suggests that different sizes of service stations 
could provide different levels of infrastructure 
and services, although it does not specify what 
these should be, stating that this should be 
determined locally.
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Box 4.3: Support for ‘service stations’ – Japanese NLUP

In order to maintain and develop sustainable regional communities [in a situation of declining 
population], each region will have to compactly concentrate administration, healthcare, nursing 
care, commerce, finance, fuel and other life-supporting service functions at certain locations for 
the efficient provision of these services. The concentration may allow each region to maintain these 
service functions, improve the convenience for living and secure human settlement environments… 
Furthermore, the concentration of urban functions may help to make effective use of untapped 
urban heat that would be indispensable for realising a low-carbon society…

In order to maintain service functions…, each region must compactly concentrate service functions 
at service stations… and connect these stations and residential zones with networks to secure a 
certain block population size. These functions may range from those required for everyday life to 
those available only at certain times, while a required block size may depend on specific service 
functions. Therefore, the compact and networked structure may be multi-layered…

In contrast, Bhutan’s and Qatar’s NLUPs establish clear hierarchies of settlements – with 
settlements explicitly listed for each level in the hierarchy – and list the services expected at each 
level. Box 4.4 gives an example.

Box 4.4: Support for different levels of infrastructure/services at different settlement scales – 
Bhutanese NLUP

RC regional centre, DC district centre, SDC sub-district centre, GC Gewog centre, OC 
outreach centre
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4.3 Territorial diversity
Many of the NLUPs include sub-plans for 
different regions, aiming to support territorial 
diversity but also reduce socio-economic 
inequalities between the regions. For instance, 
the Swiss NLUP discusses how development 
should take place in four (named) metropolitan 
areas, five (named) smaller towns, and three 
rural areas. The Scottish NLUP sets out 
Scotland-wide policies, then more detailed 
policies and nation-scale projects for five 
regions. Bhutan’s NLUP sets out different 
approaches for urban v. rural areas.

The NLUPs vary in their approach to providing 
services in economically stagnant areas. 
The German NLUP, for instance, states that 
in these areas “the provision of facilities and 
services of general interest needs to be ensured. 
For this purpose, flexible and spatially varied 
supply standards are to be considered and, 
in addition, innovative supply structures are 
to be created.”11 It includes a map showing 
areas where a shrinking or ageing population 
requires special measures – Box 4.5.

Japan’s 7th NLUP also promotes the flow 
of people from urban to rural regions, and 
working from home. The NLUPs of Germany, 
Japan, Portugal, Scotland and Wales all 
promote a revitalisation of rural areas that are 
becoming depopulated (e.g. through increased 
fertility, in-migration, economic incentives for 
people to repopulate areas). However Bhutan’s 
and Japan’s NLUPs also discuss the possibility 
of converting disused and abandoned farmland 
to forestry:

11 The German NLUP is not clear about what ‘flexible supply standards’ or ‘flexible provision of public services’ means, other 
than the example of extending the telematics system.

Box 4.5: Map of economically stagnant areas 
(in blue) that require special measures – 
German NLUP

 In hilly and mountainous regions where 
appropriate spatial management is difficult 
due to declining and aging population, we 
will use deteriorated farmland and other land 
for new purposes, including afforestation for 
new production, the restoration of natural 
environments such as lost wetlands, and 
the creation of habitats for rare wildlife, 
attempting to create beautiful landscapes 
and secure biodiversity. (Japan)

The NLUPs also have different approaches to 
the links between rural and urban areas. The 
NLUPs for Portugal, Scotland, Switzerland and 
Germany all promote stronger links between 
urban areas and their surrounding rural areas, 
for instance:

 [I]nter-urban and rural-urban cooperation 
can support economically weaker regions, 
strengthen their resilience and foster 
standards of more sustainable production and 
consumption, strengthening the necessary 
economies of scale. Thus, the cities need to 
increase, at the regional and supra-municipal 
level, their articulation around strategic 
economic functions… (Portugal)
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The Scottish NLUP ‘reimagines’ the urban 
fringe as providing ecosystem services 
for urban dwellers: sustainable local food 
production, heritage trails, woodlands etc. 
It supports the designation of new green belts 
to improve the quality of life and environment 
of cities and towns. In the German NLUP, this 
principle of urban margins extends to the point 
where the plan maps metropolitan ‘zones of 
influence’.

In contrast, the Welsh NLUP focuses on 
ensuring that rural communities have strong 
local economies/employment, to reduce 
reliance on urban centres:

 The Welsh Government supports 
sustainable, appropriate and proportionate 
economic growth in rural towns… Strategic 
and Local Development Plans must plan 
positively to meet the employment needs 
of rural areas… The Welsh Government also 
strongly supports development of innovative 
and emerging technology businesses and 
sectors to help rural areas unlock their full 
potential, broadening the economic base, 
and creating higher paid jobs.

Yet another approach is that of Bhutan’s 
NLUP, which aims to achieve similar Gross 
National Happiness12 in rural as in urban 
areas (“comfortable rural living”) through 
good internet access and speed, provision 
of water and sewage services, road 
transportation access, housing, health and 
medical services, and good education, including 
the more equitable dispersal of schools/
colleges or distance learning centres with IT 
facilities. The Japanese NLUP similarly focuses 
on rural dwellers feeling ‘affluence and pride’:

12 See footnote 3.

 We must consider the lives of people living 
in rural communities and give top priority to 
allowing them to feel affluence and be proud 
of their lives. Affluence means:

• Communities have vitality and stable 
income and jobs.

• Residents can feel livability, health, 
brightness, warmth, safety and security.

• Residents with various values and 
lifestyles can achieve self-realisation.

• Communities are opened to and 
connected with other countries, allowing 
residents to benefit from various new 
potentials.

Japan’s 7th NLUP promotes regional diversity, 
and interaction between regions and countries 
as a key way of dealing with a shrinking 
population and economy:

 Since regional resources are the prime mover 
of interaction, more substantial differences 
between regional resources make interregional 
interaction more dynamic. In order to generate 
interaction, therefore, regions must have and 
find their respective deep-rooted resources. 
Each region must distinguish its resources 
by reviewing and accumulating them, and 
communicate these resources to other regions, 
including other countries, to attract people, 
goods, money and information from the 
outside. This is the first phase of interaction…

 In the second phase of interaction, people 
in a region must have ambitions to use 
their regional resources to create new value 
and obtain information on resources in 
other regions so that resources in different 
regions may be mixed or combined to create 
innovation. Important in this phase may be 
venues (interaction bases), human resources 
and devices for interaction that induces 
innovation.
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In summary, there seems to be little consensus 
about how NLUPs should deal with territorial 
diversity, except the idea that regional 
differences should be a source of identity and 
pride. From a land use perspective, this issue 
could be dealt with by:

• Aiming to provide a consistent standard of 
services and infrastructure to all areas… or 
not

• Aiming to keep peripheral and economically 
declining areas populated… or allowing 
them to become depopulated

• Encouraging links between urban areas 
and their surrounding rural areas… or 
encouraging rural areas to have self-
sufficient, free standing local economies

• Encouraging Green Belts… or not.
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5.  Tools used in the development 
of the NLUPs

This section relies only on the analysis of the NLUPs, so it may miss some tools used where 
these have not been documented in the relevant NLUP.

5.1 Mapping and illustrations
The most common tool used in the development of NLUPs is mapping. Overlay GIS maps are used 
to describe the current baseline (e.g. national and international level environmental designations), 
and vulnerabilities (e.g. to flooding or drought). For instance, Portugal’s NLUP links the map of 
vulnerabilities to management measures needed (Box 5.1).

Box 5.1: Vulnerability map – Portuguese NLUP

The mapping of current hazards and the 
scenario of their future in the context 
of climate change is one of the [NLUP’s] 
objectives. This aims to deepen understanding 
of the dangers of coastal erosion, flooding, 
landslides, rural fires, water shortages, heat 
waves, soil desertification and earthquakes… 
Land use is superimposed on the map of 
hazards, to identify management concerns 
and the need to take preventive and adaptive 
actions to reduce vulnerabilities.

Included in the map are:

• Territories with high and very high rural 
fire hazards, where forests cover at least 
60% of the municipal area. New forest 
management policies will be needed that 
reduce existing vulnerabilities to extreme 
events of drought, heat and wind.
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• Territories where agriculture occupies more than 40% of the county’s area, and which are 
susceptible to drought and desertification of the soil. These require reinforced actions for 
the efficient management of water and for the protection and enrichment of soil.

• Densely urbanised and built-up areas susceptible to earthquakes of very high intensity. These 
require measures to protect buildings, including special structural solutions and other measures 
to increase the resilience of exposed elements in the event of a catastrophe.

• Urbanised and built-up areas subject to dangers of flooding and coastal overtopping, and 
areas of potential coastal erosion. Here the principles of precaution and prevention must be 
maximised. Solutions are required to adapt and increase the resilience of exposed elements, 
and coastal defences and enhancement.

• Territories characterised by fragmented urbanisation and dispersed buildings, where there are 
extensive borders between agglomerations and forests, and which are very vulnerable to the 
danger of rural fire. Here interfaces need to be managed, and adaptation measures adopted.

In Bhutan’s case, comprehensive land use maps 
do not yet exist. Part of the implementation of 
the NLUP principles is to carry out 1:25000 
mapping using remote sensing and GIS, as an 
input to a national land use zoning programme.

Other NLUPs use more strategic, 
representative maps to describe the location 
of proposed projects, or areas where specific 
approaches are needed. Boxes 4.5 and 6.5 are 
examples of this. The German NLUP includes 
maps summarising the four themes of the plan: 
competitiveness, service provision, sustainable 
land use, and climate change/renewable 
energy.

The third Scottish National Land Use Strategy 
presents remarkably compelling ‘before and 
after’ map-type figures to illustrate a future 
sustainable Scotland versus today’s Scotland 
(Box 5.2).
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Box 5.2: Illustrative ‘maps’ showing the planned situation before and after the NLUP – 
3rd Scottish National Land Use Strategu

Scotland Now

Scotland Future

5.2 Remote sensing
Costa Rica and Gabon both use remote 
sensing to help implement their land use 
plans. Costa Rica has developed a monitoring 
system which provides high quality data on any 
changes in land use, land cover or ecosystems 
(SIMOCUTE). A predecessor monitoring 
system, for instance, identified large areas of 
forest being converted to pineapple plantations 
in contravention of the country’s land use 

policy, and those specific properties that were 
doing this. Gabon is also establishing a remote 
sensing (satellites and drones) monitoring 
system to map and follow the evolution of 
urbanisation and forest cover in the country in 
(almost) real time. This will be used as a basis 
for a deforestation alert system to help protect 
the country’s forests; to inform future land use 
planning decisions; and as an input to a natural 
resources inventory of forest biomass, carbon 
and biodiversity.
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5.3  Demand forecasting and 
scenarios

Portugal’s NLUP refers to scenarios of climate 
change and an ageing population to establish 
policies regarding rural areas, risk prevention 
and climate change. Bhutan’s NLUP refers 
to ‘worst-case scenarios’ several times in 
relation to 22 high-priority projects. Scotland’s 
maps (Box 5.2) are an example of scenarios. 
However the only NLUP to expand further on 
its scenarios is the Qatari NLUP, which sets out 
a scenario for future (very high) growth, and 
links this to the need to provide future land for 
development – Box 5.3.

13 Again, this does not aim to be comprehensive as it refers only to information provided in the NLUPs or on their websites. 
14 E.g. https://cambioclimatico.go.cr/wp-content/uploads/2020/10/NIR-2015-InventarioGEI.pdf?x64351 

5.4 Other tools used
Other tools used to inform the development 
of the NLUPs include13:
• Greenhouse gas inventory (Costa Rica)14

• Flowcharts of indirect impacts, to 
determine approaches to dealing with rural 
to urban migration (Bhutan) – Box 5.4

• Spider diagrams comparing Gross National 
Happiness of rural v. urban areas, to inform 
policies on provision of rural services 
(Bhutan) – Box 5.5

• Visioning exercises, workshops 
and collaborative working between 
agencies (Bhutan, Gabon)

• Stakeholder consultation (Gabon, Scotland, 
Switzerland, Wales)

Box 5.3: Growth scenarios – Quatari NLUP

For the preparation of the National Development Strategy, the General Secretariat for Development 
Planning and the Qatar Statistics Authority produced a scenario of national economic and 
demographic growth. This scenario foresees a shift away from the current dependency on oil and 
gas exploitation over the next 10-15 years, towards a knowledge-based and service sector-driven 
economy and is designed to make Qatar’s National Vision a reality. This scenario has been used 
as the basis for the [NLUP] forecasts.

The scenario provides forecasts for 5 year time periods from 2010 (the base year) to 2030. 
Projections are made of GDP growth by sector, forecasts of Qatari population by economic status, 
gender and age group, and of non-Qatari population by type of household by gender and age groups. 
The scenario also provides forecasts of labor demand by sector for Qataris and non-Qataris…

Taking account of past national Census information, the Real Estate Comprehensive Survey (2008) 
and developers’ own estimates of target residential populations in committed ‘mega’ projects, long-
term population growth and distributions were derived. The target permanent resident population 
and strategic population distribution of 2.5 million for Qatar and 1.9 million for Metropolitan Doha 
have then been used to determine demand for future housing, and for identifying future needs for 
transportation and utility facilities.

To allow for unforeseen contingencies and to ensure long term demand for land can be met beyond 
the plan period, the population forecast has been inflated by +10%. The drawing up of urban 
growth limits (new City Limits) and structure plan boundaries has allowed for this 10% contingency. 
In the case of Metropolitan Doha, this means sufficient land to accommodate at least 2.1 million 
population has been allowed within the plan boundary.

[n.b. The Qatari NLUP also supports a precautionary approach to the environment and aims 
to protect environmentally sensitive areas.]
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Box 5.4: Flowchart to identify indirect impacts – Bhutanese NLUP

Box 5.5: Spider diagram to identify differences between happiness levels in rural and urban 
areas – Bhutanese NLUP
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6. Monitoring

15 Further information on monitoring of NLUPs may be available elsewhere than on the NLUP websites.
16 E.g. https://www.mlit.go.jp/kokudokeikaku/monitoring/system/english/list07_e.html
17 https://gov.wales/future-wales-monitoring-review 

It is difficult to determine whether an NLUP 
is effective without agreement on the NLUP’s 
objectives and more detailed, quantifiable 
targets/thresholds; how those objectives/targets 
can be measured (‘indicators’); a programme 
of data collection linked to the indicators 
(‘monitoring’); analysis of the data to determine 
whether the objectives are being met (‘review’); 
and public availability of this information 
(‘reporting’). Agreement is also needed on who 
will do all this work, e.g. a monitoring unit. 
From the information available on the NLUP 
websites15, the status of NLUP monitoring in 
the countries reviewed is:

• Bhutan – NLUP includes proposals 
for setting up a monitoring unit, but 
no indicators etc.

• Costa Rica and Gabon – carry out remote 
sensing of forest cover and Gabon has 
a warning system for deforestation 
(i.e. ongoing review)

• Germany and Iceland – no information 
on websites

• Japan – national scale monitoring data 
on land use16, but not obviously linked 
to the NLUP

• Portugal – NLUP includes monitoring 
objectives and indicators

• Qatar – NLUP promotes future monitoring 
but no detail included

• Scotland – 3rd NLUP Annex E lists 
monitoring indicators. Data for these 
is available on the generic Scottish 
Government website, i.e. not directly 
linked to the NLUP. The draft 4th NLUP 
notes that a monitoring programme will 
be devised but gives no detail

• Switzerland – 5 year monitoring report 
+ surveys carried out

• Wales – separate detailed monitoring 
framework17

6.1 Who monitors
Of the NLUPs reviewed, only the Bhutanese 
suggests having a separate monitoring unit, 
with the Gross National Happiness Commission 
being ‘a likely candidate’. The draft 4th Scottish 
NLUP states that NLUP monitoring may be 
linked to the role of the National Planning 
Improvement Co-Ordinator. Other countries 
with (proposed) NLUP monitoring systems 
either list which government department is 
responsible for collecting data on individual 
indicators (not for coordinating the entire 
NLUP monitoring process), or do not specify 
who will monitor.

6.2  NLUP objectives to 
be reviewed through 
monitoring

Several NLUP monitoring systems clarify the 
NLUP’s objectives, or the outcomes sought 
through the NLUP. The monitoring framework 
for the Welsh NLUP lists 7 tests of success for 
the NLUP:

1. Support full development plan coverage 
at all three development plan tiers

2. Support decarbonisation

3. Support the delivery of renewable energy

4. Help meet housing needs in the right 
places

5. Make places healthier
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6. Help strengthen ecosystems and 
enhance diversity

7. Support an economy that delivers 
prosperity for all

It also lists indicators for each of these. 
However, although the Welsh monitoring 
system seems very comprehensive, it includes 
no targets or thresholds.

The Portuguese NLUP lists, for each plan 
policy, the policy’s operational objectives, 
expected effects and monitoring indicators: 
Box 3.1 provides an example. It includes some 
quantifiable ‘outcome’ targets that allow testing 
of whether the plan is effective on the ground, 
for instance

• Stop the ‘artificialisation of soil’, 
i.e. development that seals the soil

• Increase carbon sink capacity

• Stop fragmentation of land ownership

• Ban activities that increase risks on 
the coastline

• Improve energy and water efficiency

However most of the Portuguese objectives 
refer to ‘inputs’ (what will be done to try 
to achieve wished-for outcomes) and/or 
are vague and unmeasurable, for instance

• Ensure that land use planning and 
the management of activities in the 
territory consider water availability

• Promote the economic sustainability 
of water management

• Raise awareness and inform decision-
makers and the general public about 
the value of land and good practices 
for its conservation and enhancement.

6.3 Monitoring indicators
Scotland’s first NLUP had ten monitoring 
indicators, which are listed at Annex E of the 
third NLUP but not referred to in the main text:

1. Land use, land use change and forestry 
greenhouse gas emissions

2. Gross Value Added in agriculture 
and forestry

3. Scottish tourism visits

4. High nature value farming and forestry

5. Natural Capital Asset Index

6. Water ecological status

7. Terrestrial breeding birds

8. Volunteering in nature

9. Visits to the outdoors

10. Community inclusion in land use decision 
making

In contrast, the Welsh NLUP includes a 
complex – possibly over-complex – monitoring 
framework which lists indicators for each of 
its 7 tests of success, which in turn are linked 
to expected outcomes and national well-being 
indicators (but not targets) – Box 6.1.

6.4  Proposals for 
future monitoring

The Bhutanese, German, Qatari and draft 
4th Scottish NLUPs do not include monitoring 
programmes, but do include policies or 
statements about future monitoring. The 
German plan proposes cross-border spatial 
monitoring, monitoring of supply structures, 
and monitoring of vulnerabilities and 
climate change. It also proposes to improve 
communication and participation by interlinking 
the potentials of internet communication, 
geoinformation and monitoring systems.
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Bhutan’s NLUP gives an indication of the 
type of monitoring envisaged:

a) Population including the resident 
population and population inflows 
and outflows

b) The economy including gross regional 
product and unemployment and 
poverty rates

c) Society including the Gross National 
Happiness Index level and social services

d) Land use including land use by area 
and land use conversion

The Scottish draft 4th NLUP states that the final 
NLUP will be accompanied by a monitoring 
process. The Qatari NLUP simply notes that 
sustainable development indicators will be 
prepared where appropriate, which will not 
only assess national impacts, but also Gulf 
regional and global impacts that are likely to 
have a bearing on the future growth of Qatar.

Box 6.1: Monitoring framework and indicators – Welsh NLUP
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6.5 Monitoring results
Few NLUP websites provide monitoring 
results. For Qatar, monitoring results are 
available for the parallel National Development 
Strategy (NDS). The second NDS of 2018-
2022 reports on the outcomes of the first 
NDS of 2011-2016. Although it discusses 
whether targets have been achieved, it does 
not explain why they have (or have not) 
been achieved – Box 6.2.

Box 6.2: Monitoring results – Qatari National 
Development Strategy18

Sector outcome 1: Clean air and effective 
climate change responses. The outcome has 
two targets: (1) Eliminate instances of excess 
ozone levels through improved air quality 
management; and (2) Halve gas flaring from 
0.0230 to 0.007billion cubic meters per 
million tons of energy produced.

The first target was not achieved as the 
number of days in which ozone safe levels 
were exceeded increased. However, some 
activities of the project of this target were 
implemented. Had these activities and 
projects not been implemented, the situation 
would have been worse. These activities 
include an advanced air quality monitoring, 
reporting and verification programme that 
helped provide some necessary data; updating 
regulations and standards on air quality…

The second target was achieved with gas 
flaring reduced from 0.023 billion cubic 
meters per million tons of energy produced in 
2008 to 0.007 billion cubic meters per million 
tons in 2012. Qatar has also pledged that the 
FIFA 2022 World Cup will be carbon-neutral.

18 https://www.psa.gov.qa/en/knowledge/Documents/NDS2Final.pdf 
19 https://www.are.admin.ch/dam/are/de/dokumente/raumplanung/publikationen/funfjahresbericht-raumkonzept-schweiz.

PDF.download.PDF/RKCH_Fuenfjahresbericht_fin_20180522_D.PDF, in German.
20 https://www.are.admin.ch/dam/are/de/dokumente/raumplanung/publikationen/trends_und_ herausforderungen.pdf.

download.pdf/Trends_und_Herausforderungen.pdf, in German.

Much more interesting is the five-year review 
of the Swiss NLUP, which comprises a report 
on interviews with planning practitioners19 
and a separate, more quantitative monitoring 
report on trends and challenges20. The former 
aims to unpick some of the issues behind the 
implementation of the NLUP. In particular, 
the surveys explain some of the difficulties 
that may lead “trying to plan sustainably” 
(input indicator) to not actually result in 
tangible results (outcome indicator). Taking 
as an example the NLUP’s focus on growing 
settlements inwards to protect agricultural 
land, the interviews suggest a positive will:

 The goal of ‘development inwards’ has 
triggered coordinated activities at all levels 
of government… It enjoys high acceptance 
as a general principle…

However, the report on trends and challenges 
found that:

 Settlement area is constantly increasing, faster 
than the population, even if this trend seems 
to have weakened somewhat in recent years… 
[Per] capita land consumption continues to 
rise, so that each person now uses well over 
400 m2 of settlement area. This increase has 
slowed slightly over three decades: between 
1982 and 1994 it was more than 1% per 
year, from 2006 to 2015 it was still 0.7% 
per year. However, total land use continues 
to increase sharply, mainly at the expense 
of agricultural land…
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The interviews help to explain why this is 
the case:

 When it comes to actual implementation, 
‘development inwards’ poses major challenges: 
well-located building zones often are lacking, 
and the rezoning of over-large building zones 
is politically difficult to enforce. Building zones 
with vacant land are often located in low-
demand locations. This requires intelligent 
solutions, for example through added-value 
compensation, reallocation of building land 
or conditional zoning.

 Densification projects often trigger 
resistance among the affected population. 
‘Development inwards’ is therefore only 
successful if the projects are of high quality 
and bring noticeable added value (e.g. 
less noise or better connections for non-
motorised traffic or public transport). It 
also takes a lot of communication and 
persuasion, with corresponding additional 
costs. The complexity of the task requires 
great expertise and considerable human 
and financial resources.”

Germany’s NLUP was significantly influenced 
by monitoring data which showed that about 
120 ha/day of greenfield land – mainly arable 
and other fertile land – were being built 
on between 1993 and 2003. This situation 
prompted the federal government to set a 
goal, as part of Germany’s national sustainable 
development strategy, of reducing land use to 
an average of 30ha/day by 2020, with interim 
goals of 80 and 55ha/day for 2010 and 2015 
respectively21 – Box 6.3. This is one of the key 
themes of the NLUP.

21 The literature does not suggest that this has been influenced or instigated by any EU requirements.
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Box 6.3: Monitoring data on land take, and NLUP objective of reducing this – German NLUP
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6.6  Do multiple rounds 
of plan-making lead 
to better plans?

Of the NLUPs reviewed, only Japan and 
Scotland have gone through multiple rounds 
of plan-making. Japan’s has the longest history 
and the clearest evolution from the first to the 
seventh NLUP: Box 6.4 summarises the main 
themes of each consecutive NLUP, giving a 
helpful historical overview of land use planning 
in Japan. Later NLUPs clearly reacted to 
problems of the earlier NLUPs: for instance the 
second NLUP supported the first NLUP’s aim 
of correcting regional disparities by providing 
major transport networks, while the fourth 
NLUP seems to have given up on the previous 
NLUPs’ attempts to promote a multi-centre 
approach in favour of concentrating people 
and functions in the Tokyo area. The last three 
plans have aimed to respond to an ageing and 
declining population.

However, it is difficult to tell what effect the 
NLUPs have had. Certainly there were more 
large-scale infrastructure works in Japan in 
the 1980s than there are now. A recent World 
Bank report22 also highlights that Japan has the 
second-lowest regional income inequalities of 
the OECD countries, suggesting that this is 
due, at least in part, to Japan’s NLUPs.

46

Review of National Land Use Plans 2



Box 6.4: Summary of themes of consecutive NLUPs – Japan

NLUP 
no.

NLUP 
date

Target 
year

Basic 
objective

Development method etc.

1 1962 1970 Balanced 
regional 
development

Polarised development

• Control over-population in large cities

• Correct regional disparities

• Disperse industry through growth hubs/
clusters

• Income-doubling plan

2 1969 1985 Creation of 
an enhanced 
(human) 
environment

Large-scale development

• High economic growth

• Correct uneven national land use 
distribution

• Reduce congestion, depopulation and 
regional disparities through improved 
networks, e.g. Shinkansen

• Large-scale projects

• Progress informatisation, 
internationalisation and technical 
innovation

3 1977 ~1987 Improvement 
of human 
habitation

Settlement plan

• Stable economic growth

• Create a comprehensive environment for 
human inhabitation

• Promote balanced land use by suppressing 
the concentration of population and 
industry in large cities

4 1987 ~2000 Multipolar 
decentralised 
land use

Exchange network plan

• Concentrate population and functions in 
the Tokyo Metropolitan area

• Growing concern over employment 
issues due to rapid changes in industrial 
structures in regional areas

• Progress towards full internationalisation
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NLUP 
no.

NLUP 
date

Target 
year

Basic 
objective

Development method etc.

5 1998 2010-
15

Multi-axial 
national land 
structure

Participation and cooperation

• Global era (global environmental issues, mega 
competition, exchanges with Asian countries)

• Era of population decline and ageing

• Era of advanced information

6 2008 ~2018 Steadily-
developing 
country

Major change in economic and social conditions

• Population decline

• Globalisation

• Development of ICT

• People’s values change and diversify

• One-pole, one-axis type national land 
structure

7 2015 ~2025 Consolidation Interaction to deal with falling population and 
future risks

• Identify unique regional characteristics, and 
help these to interact

• Compact and networked spatial structure

• Reduce focus on Tokyo through ITC, 
‘return to the countryside’

Summary of NLUPs 1-5 based on World Bank23, NLUPs 6 and 7 updated from World Bank

23 https://documents1.worldbank.org/curated/en/434651560830510154/pdf/Case-Study-on-Territorial-Development-in-Japan.pdf 
24 The focus of this report has been on the draft fourth National Planning Framework because of its longer timeframe and 

greater spatial specificity.
25 Of course in practice such learning may be taking place behind the scenes but just not being documented in the plans.

In the case of Scotland, superficially at least 
there seem to be few links between different 
plans, and between different rounds of the 
same plan. Scotland is on its third five-year 
National Land Use Strategy (NLUS) and 
its draft fourth 25-year National Planning 
Framework (NPF)24. NPF4 makes no reference 
to either NPF3 or NLUS3. NPF3 refers to 
NPF2 only twice. NLUS3 refers to NLUS2 
three times. The two types of plan also ‘look’ 

completely different from one another, with 
no visual links (Box 6.5). NLUS3 refers to 
the ecosystems approach used in NLUS2 as 
being “a helpful means to better understand 
our environment and factor it into decisions”, 
and carries it forward. However this is as 
close as the consecutive Scottish NLUPs get 
to documenting that they are learning from 
previous plans25.
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Box 6.5: Key diagram for draft 4th Scottish National Planning Framework, very different from 
that for the 3rd National Land Use Strategy

3rd National Land Use Strategy key diagram (see Box 5.2 for more detail)

4th National Planning Franework key diagram
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7. Concluding comments

26 https://www.footprintnetwork.org/our-work/ecological-footprint/
27 https://www.kateraworth.com/doughnut/
28 https://www.stockholmresilience.org/research/planetary-boundaries/the-nine-planetary-boundaries.html 

The NLUPs were inspiring to read, as they 
included many interesting approaches to 
dealing with climate change issues. There 
seemed to be consensus – relatively 
widespread use, and not just in recent 
years – about the need to promote:

• Low carbon economy

• Increased areas of woodlands/forestry

• Ecosystem services/natural capital

• Protection/consolidation of large scale 
and/or sensitive green areas

• Green/blue infrastructure

• Active travel (walking and cycling)

• Renewable energy

• Making best use of existing infrastructure 
before building new

• Compact growth, provision of infrastructure 
at service clusters

• Risk preparedness

• Monitoring: use of objectives and 
indicators

Emerging approaches, or those mentioned 
less frequently in the NLUPs, included:

• Circular economy (focusing on reduction/
reuse before recycling)

• Sharing economy

• 20-minute neighbourhoods

• Identification and protection of land 
with high carbon stocks, protection of 
high value soils

• ‘Inward growth’ of settlements

• Happiness as a plan objective

• Community ownership of renewable energy

• Resilience thinking, duplication of 
functions

• ‘Not everything everywhere’

• Vulnerability mapping

• Monitoring: use of targets, review against 
the targets, and identifying reasons for 
non-effectiveness of NLUP

Some approaches were notable by their 
absence. These included a halting of road 
and airport construction; rewilding of land; 
allowing coastlines to be reclaimed by sea 
level rise; subdivision and cooperative use of 
homes rather than building more housing; and 
large-scale retrofitting of energy efficiency 
measures in buildings. Only two of the NLUPs 
were prepared post-Covid, but neither of these 
made any attempt to ‘lock in’ the positive 
sustainability behaviours engendered through 
the pandemic: fewer flights, less commuting 
etc. This is considered a missed opportunity.

The development of the NLUPs was also 
not obviously based on any form of modelling 
(e.g. of future traffic flows), economic analyses 
that valued environmental benefits/harm, or 
back-casting (e.g. based on carbon emissions 
permitted in 2050, determining what actions 
are needed at various time points before 2050 
to achieve this). There was also no mention 
of ecological footprints26, donut economics27, 
planetary boundaries28 or other national-scale 
quantification of sustainability impacts.

Several of the approaches covered in this 
report would seem particularly relevant 
to Ireland.
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1. The Costa Rican approach to increasing 
woodland cover (Box 2.4) by paying for 
ecosystem services, and encouraging 
landowners to covert to agroforestry and 
silvopasture, could help to increase Ireland’s 
very low woodland cover. A certificate 
system for the products from these areas 
could bring extra income to the farmers.

2. Identification and protection of national 
scale green/blue infrastructure, and linking 
green areas as done in the Bhutanese 
NLUP (Box 4.2) would allow improved 
species migration in response to climate 
change. These areas could also act as 
new venues for recreation and tourism.

3. Identification and protection of soils with 
high carbon stocks, possibly using Scotland’s 
approach (Box 2.6), would help to reconcile 
Ireland’s aspiration towards rapid agricultural 
growth with its agreed carbon reduction 
targets. The protected soils could specifically 
include bogs/peatland, which would 
additionally provide biodiversity benefits.

4. To speed up the delivery of renewable 
energy, appropriate locations for renewable 
energy could be identified (e.g. using GIS 
overlays of constraints, supplemented by 
site surveys) and mapped, with planning 
consent assumed if local impacts are shown 
to be minimal, as for the Welsh NLUP 
(Box 2.11).

5. To reduce the need to travel and improve 
quality of life in rural areas, the Japanese 
concept of service stations (Box 
4.3) – rural towns where services and 
infrastructure are clustered – could be 
used. This could follow the Bhutanese and 
Qatari approach of specifying the services 
expected at different scales of service 
station (Box 4.4). In turn, this would support 
the concept of 20 minute neighbourhoods, 
where basic services and facilities are 
available within a 20 minute walk (Box 2.9).

6. The Swiss concept of ‘inward growth’ 
– settlements must grow inward and 
not use more greenfield land (Box 2.7) – 
would support all of these ideas.

7. To reduce the use of resources and the need 
for freight movements, ‘industrial symbiosis’ 
and ‘economies of agglomeration’ could be 
supported: these would be industrial parks 
that specialise in reuse and recycling, in 
processing and delivering food near where it 
is produced, in treating waste near where it 
is produced, and in using one organisation’s 
waste as an input for another organisation.

8. If a key aim of a future NLUP is to help 
achieve Ireland’s national climate objective, 
back casting will be essential: what NLUP 
measures are needed to ensure that 80% 
of electricity is generated from renewable 
sources? What measures are needed 
to ensure that 350,000ha are farmed 
organically? Etc. This is different from an 
approach of “we will include in the NLUP 
whatever is reasonably possible”. It may 
show that some measures are not necessary, 
or that completely new thinking is needed 
about some topics.

9. The comparison of Qatari v. Swiss NLUP 
monitoring (Sec. 6.5) has shown the 
importance of not only setting outcome 
targets and monitoring/reviewing against 
the targets, but also determining why 
targets are not being met. This would 
require interviews or similar, in addition 
to simple monitoring of data.

Finally (and based only on personal opinion) 
those NLUPs that feel most effective are 
those with only a few main themes: Japan’s 
focus on compactness, Switzerland’s focus on 
inward growth, Bhutan’s focus on ensuring 
a good quality of life for its rural population. 
The other NLUPs feel more scattered, and their 
effectiveness will be more difficult to determine.
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Glossary
This glossary aims to explain some of the terms used in this report, with links to further reading.

Term Summary explanation Further reading

Back casting A planning approach that starts 
with defining a desirable future 
and then works backwards to 
identify policies that will connect 
that specified future to the 
present. It asks “if we want to 
attain a certain goal, what actions 
must be taken to get there?”

https://www.naturalstep.ca/
backcasting

Carbon 
footprint

The total amount of greenhouse 
gases generated by the actions 
of an individual, organisation, 
country etc. It includes embodied 
carbon – the carbon emitted in 
the construction or manufacturing 
of goods.

https://www.footprintnetwork.
org/our-work/climate-change/

https://www.epa.ie/our-services/
monitoring--assessment/climate-
change/ghg/latest-emissions-
data/

Carbon stock The quantity of carbon contained 
in a ‘pool’: a reservoir which has 
the capacity to accumulate or 
release carbon. Carbon pools 
are: 1. above-ground biomass; 2. 
below-ground biomass; 3. litter; 4. 
deadwood/woody debris; and 5. 
soil. Particularly relevant to NLUPs 
are 1. (forest/woodland) and 5. 
(soil).

https://www.climate-policy-
watcher.org/carbon-stocks/
definition-of-carbon-pools.html

https://www.teagasc.ie/
publications/2020/protecting-
soil-carbon-stocks-and-
enhancing-carbon-sequestration.
php

Economies of 
agglomeration

Benefits that come when firms 
and people locate near one 
another in cities or industrial 
clusters. These include good 
supply networks and transport 
links, and trained workers.

https://www.nber.org/system/
files/chapters/c7977/c7977.pdf
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Term Summary explanation Further reading

Ecosystem 
services

Benefits that humans derive from 
nature: products such as food 
and water, regulation of natural 
processes such as flooding and air 
quality, supporting services such 
as soil formation and nutrient 
cycling, and cultural services such 
as recreation and aesthetics. An 
ecosystem services approach aims 
to identify, value and manage the 
goods and services that nature 
provides.

https://www.gov.uk/guidance/
ecosystems-services

https://www.npws.ie/research-
projects/ecosystems-services-
mapping-and-assessment

Green/blue 
infrastructure

Green infrastructure is trees, 
hedgerows, parks, fields etc. Blue 
infrastructure is water-related 
elements like rivers, canals, ponds, 
wetlands and floodplains.

http://bioveins.eu/blog/article2

https://www.epa.ie/publications/
research/environment--health/
Final_Brochure_Protecting-and-
developing-Irelands-GB-spaces.pdf

Green 
corridor

Linear green/blue infrastructure 
that links up other green and open 
spaces. Green corridors enable 
active transport (walking and 
cycling) and support biodiversity 
(including climate change 
adaptation).

https://naturalwalkingcities.
com/green-corridors-essential-
urban-walking-and-natural-
infrastructure/

Industrial 
symbiosis

Bringing together of different 
companies, to allow waste from 
one to act as raw material for 
another. This reduces the cost 
of waste disposal and resources 
for the companies, as well as the 
environmental impacts of waste 
disposal and resource extraction.

https://fissacproject.eu/en/what-
is-industrial-symbiosis/

https://imr.ie/pages/symbiobeer/

Inward 
growth

Settlements are expected to 
grow inward (e.g. through denser 
development and infill of vacant 
land) and not use more greenfield 
land. Promoted by the Swiss NLUP.
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Term Summary explanation Further reading

Natural 
capital

Natural assets that provide goods 
and services (ecosystem services) 
to people, for instance woodlands, 
carbon-rich soils, rivers.

https://ecosystemsknowledge.
net/resources/resources-theme/
natural-capital-introduction

https://www.naturalcapitalireland.
com/

Resilience 
thinking

Approach to managing social/
environmental systems to allow 
them to adapt to and recover from 
adversity. It is particularly helpful 
for dealing with shocks and 
unwanted changes such as climate 
change and its associated impacts 
(flooding, heatwaves etc.)

https://www.stockholmresilience.
org/research/research-
news/2015-02-19-applying-
resilience-thinking.html

Sharing 
economy

Economic system built around the 
sharing of underutilised goods and 
services (e.g. tool libraries, ride 
sharing, time shares, cooperatives 
to own expensive agricultural 
or forestry machinery). It can 
also include more commercial 
transactions (e.g. AirBnB, 
laundromats, Uber).

https://en.wikipedia.org/wiki/
Sharing_economy

https://www.cso.ie/en/
releasesandpublications/ep/p-
isshh/informationsocietystatistics-
households2020/sharedeconomy/

Visioning 
exercise

The process of collaboratively 
developing a vision, e.g. for the 
kind of community that people 
would like to live in in twenty 
years.

https://www.gdrc.org/ngo/vision-
dev.html

https://www.brainzooming.com/
strategic-visioning-exercises-14-
articles-for-creating-a-vision-
statement/25673/

20-minute 
neighbour-
hood

Neighbourhoods where daily 
services and facilities are available 
within a 20-minute walk from 
home, typically within about 800m 
(also 15-minute neighbourhoods).

https://www.rtpi.org.uk/
research/2021/march/20-minute-
neighbourhoods/

https://www.sustrans.org.uk/our-
blog/get-active/2020/in-your-
community/what-is-a-20-minute-
neighbourhood
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