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GOLF, PEOPLE
AND PLARNIET

Golf has a great deal to be proud of. For hundreds of years, the sport has provided
life-enhancing recreation to hundreds of millions of people in local communities
around the world, while creating, maintaining and protecting green spaces that
provide direct and indirect benefits to nature, golfers and the wider public.

Now, with needs and expectations for environmental = cogfider_i‘ff(:b'm'ﬁﬁu'ni‘caiioh botk

and social responsibility higher than ever, and in recognition ~ beyond it..Most_,im‘pQr:tcnquy. tis intend ' S
of the clear risks and opportunities that the global more consistent and purposeful action v R L WP .
sustainability movement presents to golf, it is important == e L St L
' This is about safeguarding golf's future and building - -
to strengthen our commitments and efforts. In that spirit, = u e R o L L v’ 3

resilience. It is also about ensuring golf fulfils its c,lefc:iﬁ‘r,f? %
potential to contribute positively on an increasingly / &
pressured planet: to play an even greater part in restoring
It aims to strengthen our collective understanding of nature, conserving resources, addressing climate change
the priority issues, the challenges ahead and the new and strengthening communities around the world.
opportunities emerging for the sport. It provides new

data and evidence to support clearer, credible and more

this report seeks to bring greater clarity to the relationship
between golf and sustainability.
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Knowledge and Insights for a Sustainable Future.

This review collates a comprehensive array of
information from a wide variety of sources.
Instead of being a standalone resource, it is part

of a broader programme of work by The R&A and

GEO Sustainable Golf Foundation to share
knowledge and insights across golf.

As such, it is not a standalone resource. Rather
it is part of a broader strand of work being
taken forward by The R&A and GEO relating to
the sharing of Knowledge and Insights across
the sector.

It is a Knowledge pyramid, that builds of
ongoing research and new knowledge creation;
that is given shape through the evolving
Frameworks for Sustainable Golf; and which is
consolidated alongside industry guidance, case
studies and highlights at the Sustainable Golf
Knowledge Centre.
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THE SUSTAINABILITY
LANDSCAR

Modern golf now manages around

2.3 MILLION
RECIVARES

of green space globally, an area roughly
three-quarters the size of Belgium.?™"It is the
largest land-based sport, with more than 112
million adults and juniors participating across
all formats in R&A-affiliated markets outside
the USA and Mexico, and growing."

Read more Q

6
Point of Impact - Global
Context, History and Stewardship

8
Risks and Rewards

A sustainable golf course or
golf-related activity operates

within environmental limits, helps

9
A Framework for Golf and Sustainability

restore nature, strengthens local
communities and contributes

positively to the wellbeing of both

people and planet. 10

Playing a Bigger Part -
Contributions to Global Goals




POINT OfF IMEPACS
GLOBAL CONTEXT,
HISTORY AND
STEWARDSHIP

Historical Origins and Natural
Sustainability

Golf traces its origins to the 14th and 15th
centuries in Europe, with early ball-and-stick
games evolving into the sport we know today.

By the 16th century, the game had taken root
in Scotland, where courses were laid out on
coastal lands with sandy soils!

These sites, combined with Scotland's cool
climate and hardy native turfgrasses, provided
ideal conditions that naturally required minimal
upkeep. Sheep grazed the land, keeping the
grass trimmed, while sand dunes, wind-shaped
landforms and wind-blown topdressing
introduced natural hazards and added

playing interest.? 3

IR

As such, in its earliest form, golf was a
landscape-led game. Its character came from
working with nature: firm ground, native grasses,
natural hazards, changing weather and the
challenge of adjusting play to the land.* ® ¢

Global Expansion and
Environmental Impact

As golf expanded globally in the 19th century,
the sport adapted to new climates and diverse
geographies. Turfgrasses native to Northern
Europe were introduced to areas without similar
varieties, requiring increased resource inputs -
such as water, fertilisers and pesticides - to
maintain playable conditions.” 8

While technological advances improved
consistency in playing surfaces, they also
heightened turfgrass stress, increased
susceptibility to pests and raised expectations
for course conditioning. Across many parts

of the world, modern golf became more
technically managed, placing greater emphasis
on irrigation, machinery, energy use, turfgrass
science and skilled course management.” 710 ™

Golf's growth, on and off the
course, over the last century has
been exponential, with over 38,000
courses across more than 200
countries and hundreds of new
golf courses currently under
development globally.™

Modern golf now manages around

2.3 million hectares of green space globally,

an area roughly three-quarters the size of

It is the largest land-based sport,
with more than 112 million adults and juniors
participating across all formats in R&A-
affiliated markets outside the USA and
Mexico, and growing."

*Approximate extrapolation of 38,081 courses
(year-end 2020) x an average of 60 hectares per course.

MILLION

adults and juniors participating across
all formats in R&A-affiliated markets
outside the USA and Mexico, and growing."

Modern Scale and Stewardship

Golf is no longer only a game shaped by local
landscapes; it is a global network of managed
green spaces, skilled professionals, businesses,
communities, events, players and governing
bodies. Few sports have such a direct relationship
with land, water, nature, climate and place™ "

Read more on next page >



The Sustainability Landscape - Point of Impact continued

Golf's next chapter is therefore
about continuing to connect scale
with stewardship. The same
qualities that shaped the game’s
origins — adaptation, landscape fit,
resourcefulness and respect for
natural conditions - are ever more
central to its future.'

As the world responds to climate change”
biodiversity loss,?° resource pressure and growing
expectations for social responsibility,? golf has
an opportunity to show how sport can evolve
with purpose: protecting the places it depends
on, strengthening the communities it serves and
contributing to a more sustainable future

Sustainability Impact
This is golf's point of impact.

Sustainability has become one of the defining
global movements of our time. Pressure

on natural systems, climate stability, land,
water, energy and other resources is reshaping
expectations of governments, businesses,
communities and the public.”® 2° At the same
time, there is growing recognition that
environmental, social and economic
wellbeing are deeply connected.”

For golf, this matters because the game depends
directly on many of the things now under
greatest pressure and closest scrutiny: land,
water, climate resilience, biodiversity, local
support, public confidence and long-term
economic viability.'® 22

The question is therefore not only how golf manages its own footprint, but whether
the sport can use its scale, influence and landscapes to contribute positively beyond
the boundaries of the course.

« Where and how will golf be played?
« How will the sport be regarded by governments, communities, investors and wider society?

« Will golf be supported as a valued network of green spaces, community assets and sustainable
businesses, or challenged as competition for land and resources intensifies?

- Ultimately, will golf be seen as part of the problem, or part of the solution?

These questions frame the rest of this review. They lead directly to the risks and rewards facing
the sport, the framework needed to organise action, and how golf can play a bigger part in
wider sustainable development.
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RISIKS AND
REWARDS

The global sustainability movement presents clear risks

and opportunities for the future success of golf businesses and

the wider sport. As expectations for environmental and social
responsibility continue to grow, golf’s relationship with land, water,
nature, climate and communities will increasingly shape how the
sport is planned, permitted, funded, managed and perceived.

The question is not whether sustainability
will affect golf, but whether golf is prepared
to respond with the clarity, confidence and
leadership needed to secure its future and
strengthen its contribution.

These risks and rewards are closely
connected. A facility that manages
water efficiently, restores nature,
reduces emissions and strengthens
community relationships is also
likely to be more resilient, more
trusted and better prepared for
future regulation, resource
pressures and climate impacts.

Equally, a facility that fails to adapt may face
rising costs, greater scrutiny, weaker public
support and reduced room for manoeuvre.

Sustainability is therefore a strategic issue for
the sport's future, with exciting opportunities to
demonstrate leadership and show that golf can
safeguard the places it depends on, strengthen
the communities it serves and contribute
positively to a more sustainable future.

PLAN
PERMITTING
AND LAND

Rewards and opportunities

Golf is prioritised as part of economic
development, urban greenspace protection,
agricultural diversification, coastal zone
protection, biodiversity conservation and
sustainable urban water management.

Risks and challenges

New developments and course expansions

are restricted. Existing courses are lost
where they lack sufficient protection, or
where land is increasingly prioritised for
food, housing, business, industry, energy,
nature recovery and wider public access.

;'J =
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REGULATION,
RESOURCES
ANDIC@OSIS

Rewards and opportunities

Golf facilities become highly efficient and

increasingly self-sufficient in energy and
water. They can also secure access to vital
natural resources and materials, while
minimising operational costs, liabilities and
exposure to future restrictions.

Risks and challenges

Golf facilities become highly vulnerable to
resource restrictions, price increases and
supply pressures, particularly for energy,
water and other key materials. Clubs and
businesses also struggle to raise sufficient
capital for technology transitions or
resilience upgrades.

IMAGE AND
REERUIVAI®/IN

Rewards and opportunities

Golf becomes better known, more highly
regarded and more widely supported for
its commitments and value to nature,
climate and communities. The sport is
also recognised as part of the solution:

a network of green spaces, community
assets, sustainable businesses and places
for healthy outdoor recreation.

Risks and challenges

Golf suffers from negative publicity, scrutiny
and activism. The sport is portrayed as part
of the problem rather than part of the
solution, affecting public support, planning
confidence, community relationships and
private investment.




FOR GOLF
SUSTAIRA

AND

SULITY

Key themes and focus areas for environmental responsibility

and social value.

Golf now has an exciting opportunity to shape
a future in which the sport, its communities and
the natural world thrive together.

At its heart, sustainable golf is about ensuring
the game continues to thrive while creating
lasting value for people and planet. It is
expressed through the way golf cares for land
and nature, uses water, energy and materials,
responds to a changing climate and contributes
to the communities around it.

In practice, this calls for course management
that responds to local landscapes and
conditions; protects and enhances habitats,
soils and water; uses resources efficiently;

and builds long-term resilience. It also recognises
golf courses and facilities as places that

can support recreation, health, employment,
education, tourism and community life.

The priorities and possibilities will vary across
different settings, but the opportunity is shared:
to strengthen the sport, enrich the landscapes
on which it depends and deepen the value it
brings to society.

Decades of ongoing materiality assessment,
collaborative working and practical experience
have brought into focus a consistent
framework of Themes, Action Areas, Best
Practices and Key Metrics — making
sustainability easier to understand, deliver,
measure and communicate.

The Sustainable Golf Framework is weighted
differently for golf facility operations, golf
development and the staging of events.
The Framework is developed and updated
by GEO Sustainable Golf Foundation in line
with ISEAL Codes of Best Practice.

COMMUNITY

Sustainability Framework for Golf, with priority themes and focus areas.

Advocacy

Outreach

Wellbeing

Biodiversity
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Adaptation

NATURE
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Water

Energy
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PLAYING A
BIGGER PART -
CONTRIBUTIORNS
1O GLOEAL GOALS ppe

The Sustainable Golf Framework is directly aligned with the United M*’I‘w
Nations Sustainable Development Goals (SDGs), which provide a
shared global framework for sustainable development.

USTAINABLE
EVELOPMENT

w
$ALS
"

Golf can contribute to local livelihoods Golf can support more sustainable food

As a game, an industry and a land user, golf
has connections across all of the SDGs: from
the way courses are designed and managed,
to how facilities and tournaments operate,
to how the sport itself supports people,
places and communities.

Golf can contribute to all 17 goals
in some way, but certain goals are
particularly relevant to the sport.
These provide a useful lens for
understanding where golf can have
the most meaningful impact, and
how the sport can make a positive
global contribution to a more

SHSEﬂinb-Ie future.
e AT . W i i
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through employment, enterprise, tourism,
supply chains, community investment and
charitable activity, particularly where
facilities and events create inclusive local
economic value.

QUALITY
EDUCATION

]

Golf facilities and tournaments can be
incubators for apprenticeships, workplace
education and collaborative projects across a
wide range of disciplines. Creative initiatives in
and around golf can also engage people in
volunteering and lifelong learning.

systems through responsible sourcing,
reduced food waste, local procurement,
community growing initiatives and the use
of golf facilities and events to promote
better food practices.

GENDER
EQUALITY

Golf can continue to become a more
inclusive sport and sector, empowering
women and girls as participants, leaders,
professionals, employees, volunteers and
decision-makers.

GOOD HEALTH
AND WELL-BEING

4

Golf offers healthy, lifelong outdoor
recreation, with proven benefits for the
physical and mental wellbeing of millions
of participants worldwide.

CLEAN WATER
AND SANITATION

Working in collaboration with others in
watersheds, golf has a positive role to play
in prioritising water conservation and
ensuring runoff to natural watercourses is
free from polluting chemicals and other
harmful substances.

Read more on next page >



Playing a Bigger Part - Contributions to Global Goals continued

Golf can play a visible role in the transition
from fossil fuels to cleaner and greener
renewable sources. Facilities can showcase
the business and social value of
electrification, renewables and emerging
local energy networks.

Well-utilised golf courses and facilities can
provide and protect green space, improve
air and water quality in urban areas, and act
as hubs for volunteering, community
activity and social connection.

16 PEACE, JUSTICE

DECENT WORK AND
ECONOMIC GROWTH

i

Golf can play an important role in jobs, careers
and professional development, particularly in
rural economies. In some countries, and
especially in tourism destinations, golf
represents significant inward investment and
contribution to local and national economies.

12 RESPONSIBLE
CONSUMPTION
AND PRODUCTION

QO

Golf must demonstrate that it can
contribute to the sustainable production
and consumption of water, materials and
other increasingly scarce resources. This
is one of the sport’s greatest challenges
and opportunities.

Golf can support stronger institutions through good governance, ethical

AND STRONG business practices, safeguarding, transparency, responsible leadership and

INSTITUTIONS

Y,

respectful engagement with communities, regulators and stakeholders.

13 hemon

By reducing emissions, tackling climate
adaptation and supporting ecosystem
services at a local level, golf courses are
in a position to make a strong, visible
contribution to climate action.

INDUSTRY. INNOVATION
AND INFRASTRUCTURE

Golf can support innovation in
sustainable design, irrigation, turfgrass
science, renewable energy, low-emission
machinery, data, construction, materials
and event infrastructure.

1 LIFE BELOW
WATER

Many of golf's highest-profile courses are
set in coastal environments, where they can
contribute by working with local
conservation organisations to support
coastal protection and the sustainable use
of oceans and marine resources.

1 PARTNERSHIPS
FOR THE GOALS

10 REDUCED
INEQUALITIES

A
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Golf can help reduce inequalities through
inclusive participation, charitable activity,
local employment, skills development,
volunteering, accessible community
programmes and targeted support for
under-represented or disadvantaged groups.

1 LIFE
ON LAND

Few sports occupy and manage such large
areas of green space. Courses can be
ecologically rich and restorative
environments that connect with other
habitats, support biodiversity and become
part of wider green infrastructure.

Golf can be a high-profile example of sector-wide collaboration for wider
social and environmental benefit. Respectful stakeholder engagement and
strong partnerships across the sport are essential for maximising golf's impact.
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Golf courses span around 2.3 million

hectares globally,' 2* with many functioning
as managed green infrastructure,® creating - —

opportunities for recreation, urban ceoling;*-_

water management,®> outdoor learning and
wider ecosystem services that benefit
players and communities.” ¢

-

\
.

The sustainability landscape Priorities in focus

*Key Term:

MULTIFUNCTIONALITY

Multifunctionality is the use of golf
course land and buildings to deliver
benefits beyond the game itself.
Alongside providing places to play, golf
facilities can support wildlife, protect
water and landscapes, strengthen
climate resilience and provide spaces
for recreation, learning, events and

wider community use.

and around towns and cities.®

The share of the world's population projected
to live in urban areas by 2050, increasing the
need for well-planned-green infrastructure in

courses were replaced by housing.

600M =

Golf courses can have a cooling influence, with
modelling in Minneapolis—-St Paul predicting
warmer summer nights within ¢°° metres if

510

Driving further

Take action

Global Context

Land is one of the world’'s most pressured

resources. Agriculture, urban growth,
infrastructure and resource extraction

have reshaped natural landscapes, placing
increasing pressure on soils, water systems,
climate resilience, biodiversity and access

to green space.’ 8

These pressures make land use one of the
defining sustainability challenges of our time.
The priority is not only to protect remaining
natural ecosystems, but also to manage and
restore already modified landscapes in ways
that reduce impact, provide ecosystem services

and support wellbeing for all.” ¢

For golf, this means looking beyond the playing
surfaces alone. Roughs, woodland, wetlands,
water bodies, boundaries, built facilities and
out-of-play areas are all part of how courses
can support more resilient, multifunctional*

and productive land use.® 5 ¢

Golf's Contribution to the UN
Sustainable Development Goals

“Restore degraded land and soil, including
land affected by desertification, drought

and floods, and strive to achieve a land
degradation-neutral world."

1

LIFE
ON LAND

SDG 15 -
Life on Land, target 15.3.

Annex < >
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HIGHLIGHTS:

PRODUCTIVE USE
OF GOLF LAND

SilBg ~ab
e -~ B

WIDER LANDSCAPES

Golf courses should be understood as wider landscapes, with their value depending
on how well the whole site is planned, managed and connected to local environmental
and community needs. ' 23

Around half or more of a course
can sit outside the most
intensively managed playing

surfaces,’® 7 creating space for
landscape features, green
infrastructure and wider
ecosystem-service value.??

Q Research finding Industry insight

MULTIFUNCTIONAL Golf'sland-use cose s stronger

where course landscapes restore

@@&F FA@H &HTH E g or add ecosystem-service value

to modified settings and weaker

can combine play with recreation, conservation and community where development replaces
engagement, improving land-use efficiency and wider social value in higher-value natural habitat or

urban and peri-urban settings.? 1°

Because golf generates revenue
from access to and experience
of a managed landscape,

the sport can support
green-space stewardship and
ecosystem-service value,
provided ecological value,
access and resource impacts
are actively managed." 2

reduces biodiversity.”? 1 4

URBAN GREEN
INFRASTRUCTURE

Golf courses can
function as urban green
infrastructure because
many sites combine

managed turf, trees,
water features,
semi-natural areas
and other landscape
elements within a
single landholding.# ® ¢

Q
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Priorities in Focus - Land Use and Ecosystem Services continued

HIGHLIGHTS:

ECOSYSTEM .
SERVICES/AND

CLIMATE =
RESILIENCE

Golf course landscapes can provide
ecosystem services such as stormwater
nutrient retention, pollinator support and
urban cooling through their mix of trees,
vegetation, soils, water bodies

and connected green space.®

Q

GOLF COURSES CAN HELP COOL NEARBY COMMUNITIES,

with modelling in Minneapolis-St Paul predicting warmer summer
nights within 600 metres if courses were replaced by housing.5 '8

CY

Turfgrass systems can provide
environmental benefits including
soil protection, water infiltration,
temperature moderation, recreation
and landscape function, although
the scale of benefit depends on site
design and management.'4 15 16

Q

Ecosystem-service assessment can

help golf courses identify and compare
environmental benefits and trade-offs,
including those linked to turf, vegetation,
water, nutrient retention, pollination,
cooling and management intensity.> 1

Q

COOLING

In urban settings, golf course
vegetation can help reduce land surface
temperatures, with cooling shaped by
tree cover, water bodies, vegetation
structure and landscape connectivity.* 77

Q

Q Research finding Industry insight

HIGHLIGHTS:

ACCESS,
WELLBEING
AND CO|
VALUE

B
-

Access to green space, including
golf courses, is associated with
a range of health and wellbeing
benefits, such as physical
activity, stress reduction and
mental restoration.!? 20

In addition to providing places to play,

responsibly managed courses can
conserve natural and cultural features,
provide outdoor learning opportunities

and offer wider social, recreational and
economic value.z 21 22
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CASE STUD

SEVE
Rel:
PRO

Fife Golf Trust,

The project aimed to enhance, create and connect habitats across
the 544ha landholding to maximise biodiversity potential on the
courses and create rich, multi-functional spaces for wildlife and people.

Between August 2023 and March 2025, Fife Golf Trust delivered

a landscape-scale nature restoration programme across its seven
municipal golf courses. We have a longstanding aspiration to do
something significant for biodiversity, and the ambitious project
was made possible with support from Scottish Government's
Nature Restoration Fund, managed by NatureScot.

Outputs totalling 28ha included:

« Planting 8.7ha native woodland, copses
and treelines

« Bringing 17.28ha grassland into
meadow management

« Planting 1,070m native mixed hedgerows

- Creating five wetland mosaics and two
wetland scrapes amounting to c. 2.03ha

« Establishing three new ponds and enhancing
one pond amounting to c. 450m?

« Naturalising 3,560m? linear freshwater habitat
including ditches and small watercourses

« Developing seven bee banks

« Removing 2,000m redundant fencing to
improve permeability to wildlife

« Installing five Barn Owl boxes, two Tawny
Owl boxes and 28 bat boxes.

Read full case study


https://sustainable.golf/highlights/seven-golf-courses-for-nature-restoration-programme%E2%80%99
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CASE STUDY:

COURSE DEVELOPMENT AND
LANDSCAPE RESTORATION

La Réserve Golf Links, Mauritius

Much of the site has been
transformed into a thriving
mosaic of native plants,
including over 3,700m?
of wetlands and 6 hectares

La Réserve Golf Links in Mauritius was created
on 104 hectares of former sugarcane monocrop,
where depleted soils and erosion had reduced land
quality and increased landslide risk. Through wider
landscape development, much of the site has been
transformed into a thriving mosaic of native plants,
including over 3,700m? of wetlands and 6 hectares

of open water. This has strengthened soils, reduced
erosion risk, boosted biodiversity and attracted native
fauna back to the areq, creating a richer place for
animals, plants and golfers.

of open water.

Read full case study

In partnership with Metsd Group, Loimijoki
Golf launched Winners' Forest, where

each competition winner is rewarded with

a tree seedling of their choice. Planted
according to regenerative forestry principles,
the mixed-species forest will grow over time,
with tree owners recognised on site and

on a clubhouse map. The project aims

to raise awareness of nature conservation
and forest biodiversity, while giving players
a direct way to contribute to shared

CASE STUDY: natural heritage.

WINNERS FOREST: A REGENERATIVE
FORESTRY INITIATIVE

Loimijoki Golf, Finland

Read full case study

.."uf "% Golf Club Lugano introduced a greenway
T :s’i,‘a:" spanning the entire golf course to

& the estuary of the Magliasina River.

# In collaboration with the Ticino Cantonal
Authorities, new riverbank habitats were
created to protect salamanders and other
endangered native species. Informational
boards explain the habitats along the river,
while school visits with surrounding
municipalities and online educational
PDFs help share knowledge with children,

golfers and the wider community.

HABITAT cC NNECTIVITY

Golf Club Lugano, Switzerland

Read full case study


https://sustainable.golf/highlights/land-restoration
https://sustainable.golf/highlights/winners-forest-a-regenerative-forestry-initiative
https://sustainable.golf/highlights/creating-a-greenway-enhancing-habitats-and-educating-the-community
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NATURE AND
BlOBINVMERSIIR

Out-of-play areas can make up 40%-70% of total
course land,? creating important opportunities for
wildlife habitat,' ° biodiversity value,? ecological
connectivity* and richer nature experiences for
players and surrounding communities.® ¢

1 MILLION
SREGIES

are threatened with extinction globally.’

~ Out-of-play areas can make up 40%-70%
lo} 'i:o{d-,‘,co,urse land, creating important
opportunities for wildlife habitat, native
vegetation and ecological connectivity
when managed with nature in mind.?

*Key Term:
NATURE RECOVERY

Nature recovery is the process of
helping landscapes become richer,
healthier and more resilient over time.
This can include protecting existing

habitats, restoring degraded areas,
creating new space for native plants
and wildlife and managing out-of-play
areas to improve ecological
connectivity and enable biodiversity
to return and thrive.

Humanity's increasing demand for resources
such as land, water, food and shelter is placing
growing pressure on the natural world. Changes
in land and sea use, climate change, pollution,
invasive species and habitat loss and
fragmentation are all contributing to a decline
in wildlife and the ecosystems that support life.

Since 1970, monitored vertebrate wildlife
populations have declined by an average of
73%, highlighting the scale and urgency of
global biodiversity loss.® These trends are a
reminder that nature recovery* is not only
a conservation issue, but central to resilient
landscapes, healthy communities and a
sustainable future.

Protecting, restoring and reconnecting
habitats is therefore one of the defining
environmental priorities of our time.” For golf,
a sport rooted in land, landscape and the
natural character of place, this creates an
important opportunity to support wildlife and
habitat recovery across the thousands of
carefully managed green spaces where the
game is played.

Golf’s Contribution to the UN
Sustainable Development Goals
“Take urgent and significant action to reduce
the degradation of natural habitats, halt the
loss of biodiversity and... protect and prevent
the extinction of threatened species.”

15 e SDG 15 -

ON LAND

Life on Land, target 15.5.
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Priorities in Focus - Nature and Biodiversity continued

HIGHLIGHTS:

HABITAT

A review of published evidence found that golf courses had higher ecological value than
comparison land uses in 64% of assessed cases, with the strongest relative value where
courses were compared with urban or agriculturally modified landscapes rather than
natural or protected areas.

The diversity of trees, shrubs,
understory vegetation, remnant
habitat, surrounding landscape
context and other structural
features strongly influences the
range of species a golf course
can support.® 1?1415

75,000

n

SCUAR

ES

Golf courses can help maintain
vegetation cover in urban
landscapes,'® support habitat
connectivity and stepping-

On average, around 60% of a UK golf course is thought to consist of natural or semi-
natural habitat outside the areas managed for play, including woodland, wetland,
heathland and dune grassland. This adds up to approximately 75,000 hectares,

an area larger than Exmoor National Park.?

Natural and semi-natural areas
on golf courses can include
meadows, woodland, water
features, sandy areas and rough
grassland,’ ¢ 7 creating varied

habitat conditions that can
support a wider range of species.®

Q

Naturalised roughs and lower-intensity
habitat areas can increase plant species
diversity, alter grassland structure and
support invertebrate and natural-enemy
communities, improving ecological value

in non-playing parts of the course.
8 910 11 12

Q

stone habitats,'” and contribute
to wider green infrastructure,
local biodiversity networks and
ecosystem-service value where
managed appropriately.’ '

% = 70%

40% -70% Q
Out-of-play areas can make up 40% - 70%
of total course land, creating important
opportunities for wildlife habitat, native

vegetation and ecological connectivity

when managed with nature in mind.¢
1,644 SPECIES

A recent golf and nature report documented 1,644 species observed across 27 golf courses
in the UK and Ireland.® Some courses also contain nationally or internationally important
habitats, demonstrating their potential value for biodiversity when managed in ways that
support both nature and golf.#
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HIGHLIGHTS:

1 o4 o | 3

o

Studies show that golf courses can
support species of conservation interest,
particularly where habitats are retained
within urban, agricultural or otherwise

intensively managed landscapes.' ® ¢ 4

Q

Studies have found higher bird and
insect diversity on some golf course
habitats than surrounding agricultural
land,® while golf course wetlands have
been shown to support wetland

fauna in urban landscapes.” Q

Priorities in Focus - Nature and Biodiversity continued

_CONTEXT-

Golf courses are most likely to support

biodiversity where habitats are retained
or restored within urban, agricultural

or otherwise modified landscapes.’ 22
Conversion of forests or semi-natural
landscapes can reduce ecological value
and risk the loss of sensitive, rare or

specialised species.' 3 Q

Biodiversity value can be reduced
when semi-natural habitats are
converted to intensively managed
grassland, when habitat connectivity
is lost, or when chemical use is not

carefully managed.® *

X2 BREEDING ACVIVIY

An Australian study found that golf courses supported almost twice as much
bird-breeding activity as was recorded in residential and small park areas.?°

Q Research finding Industry insight

HIGHLIGHTS:

SOCIAL VALUE,
PLAYER EXPERIENCE
AND STEWARDSHIP

Nature-rich course landscapes
can add visual interest,
strategic variety and a stronger
sense of place,?* while also
supporting greater awareness of
biodiversity and conservation.?®

Golfers with a stronger connection to
nature and positive views of ecological
management are more likely to support
biodiversity activity on golf courses, ¢
with research showing that people’s
attitudes and actions also shape
biodiversity outcomes.”

Q
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under the EU Nature Directive.

By creating and maintaining suitable habitats,
such as ponds and wetlands, we not only
support the Moor Frog but also promote wider
wildlife diversity on the course. As urban
development and climate change threaten
amphibian populations, our active conservation
measures are essential for helping ensure the
Moor Frog's survival.

Conséfving the Moor Frog (Rana arvalis) on our golf course offers
numerous benefits, including enhancing biodiversity and maintaining
ecosystem health.

In recent years, Tammer-Golf has been under supervision due to

the construction of a new tram line and nearby subdivision. We have
proactively surveyed our grounds for valuable species, including the
Moor Frog, which has been found in nearly all of our water hazards.
We are committed to protecting these frogs, which are safeguarded

Conserving the Moor Frog (Rana arvalis) on our
golf course offers numerous benefits, including
enhancing biodiversity and maintaining
ecosystem health. As a key predator of insects,
the Moor Frog helps regulate populations and
can reduce the need for physical interventions.
Its presence also serves as an indicator of
environmental health, making it valuable for
monitoring ecosystem conditions.

Read full case study


https://sustainable.golf/highlights/tammer-golfs-role-in-moor-frog-conservation

Priorities in Focus - Nature and Biodiversity continued

CASE STUDY:

SHARING NATURAL SURROUNDINGS
WITH GOLFERS AND GUESTS

Troia Golf Club, Portugal

The Wisley is seeking to improve the
biodiversity value of the site through more
directed management of out-of-play areas,
increased native planting and the gradual
phasing out of some exotic species. Through
a Landscape Ecological Management Plan
and clearer communication around managing
for both biodiversity and golf, proposed
changes will be phased in over five years to
help members and visitors understand and

; . e WL B L BT y _ o L welcome the approach. The plan covers gorse
CASE STUDY A1 Gt A T R B \Gnagement, fringing rough creation, heather

PHASED LANDSCAPE AND Crection andifiowergrasnd management
ECOLOGICAL MANAGEMENT PLAN : sement

The Wisley, England

GOLFE DE TROIA — O LADO SELVAGEM
TROIA’S GOLF — THE WILD SIDE

Read full case study

As part of Mimosa Plus Golf's sustainability
objectives, the team created bug hotels to
enhance biodiversity and foster teamwork.
Materials were sourced from the course
grounds, with the hotels crafted from upcycled
off-cuts from recent renovations. The project

The natural habitats surrounding the The value of these supports biodiversity enhancement, natural
maintained turf at Troia Golf, including pine habitats is communicated pest control, pollination and education.
forests, dunes and freshwater lakes, support to golfers and the wider Following golfer interest, information and QR
a rich diversity of wild flora and fauna. community through an codes were installed at each site. The team is

|dentified species include forest birds, aquatic information panel at
species, Green Frogs, reptiles and bats. the clubhouse.
The dune flora is dominated by Stone Pine
and Maritime Pine, with an understory of
Juniper, Mastic Tree (Pistacia lentiscus) and
Portuguese Crowberry (Corema album) that

we seek to preserve and improve. Read full case study

" :e 5/ vee SENY; 3 now developing the initiative with seasonal
=Y ' ‘ ' . . . .
e nesting materials, bird feeders, water stations

BUG HOTELS ARE Now and subterranean habitats.
OPEN FOR BUSINESS

Mimosa Plus Golf Course, Philippines
Read full case study



https://sustainable.golf/highlights/sharing-troias-natural-surroundings-with-golfers-and-guests
https://sustainable.golf/highlights/increase-in-native-planting-and-communication-with-members
https://sustainable.golf/highlights/bug-hotels-open-for-business
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Key Term:
SUSTAINABLE
AGRONOMY

A commitment to reducing
environmental impact while
enhancing the ecological, aesthetic
and functional value of courses.
By embracing practices like efficient
water use and integrated pest
management, golf can make an
important contribution to
sustainable land stewardship.

Key Term:
INTEGRATED TURF
MANAGEMENT

A whole-course approach
to managing turfgrass health,
playing quality and environmental
pressure. ITM aims to reduce stress,
disease, pest and weed problems
through sustainable and best-
practice greenkeeping, while
responding to climate, regulatory
and resource constraints.

Key Term:
INTEGRATED PEST
MANAGEMENT

The prevention, monitoring
and management of diseases,
pests and weeds using available
information, tools and methods,
so that plant protection products
are used only where targeted,
justified and responsible.

Driving further

Take action

Global Context

The golf industry continues to operate in a
challenging environmental context, shaped
by the impacts of climate change, resource
constraints and an increasingly dynamic
political and legislative landscape. These
factors are driving significant shifts in how
golf courses are managed, with many
facilities and greenkeepers already moving
towards more preventative, resilient and

lower-input approaches.! 2

Golf courses face many of the same
pressures as other managed plant systems.
Turf needs to remain healthy, resilient and
playable, while soil, water, nutrients, pests,
diseases and weeds must be managed
responsibly. As with agriculture, the challenge
is to reconcile productive land management
with environmental protection: maintaining
performance while reducing unnecessary
inputs, protecting natural resources

and adapting to changing climatic and
regulatory conditions.*

For golf, this is both a technical challenge

and a significant opportunity. Better agronomic
decision-making can help facilities move

away from reactive management towards
systems based on prevention, monitoring,

turf resilience, targeted intervention and
continuous improvement.! 23 4%

Golf's Contribution to the UN
Sustainable Development Goals

“Achieve the environmentally sound
management of chemicals and all wastes...
and significantly reduce their release to air,
water and soil.”

SDG 12 -
Responsible Consumption and
Production, target 12.4.

1 2 RESPONSIBLE
CONSUMPTION
AND PRODUCTION

QO
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AND RESILIENT TURF

41% TO 56% LESS FERTILISER

AND PESTICIDE

U.S. trials found that newer fine fescues maintained good turf quality using 41% to 56% less
fertiliser and pesticide applications than other commonly used cool-season grasses.'

Locally suitable grasses and
realistic expectations for colour
and presentation can provide
consistent playing surfaces with
fewer resources.?®

Q Research finding Industry insight

A field trial found that mowing

and rolling each significantly
increased ball roll distance,
showing that putting speed can
be influenced without relying

solely on lower mowing heights.*

SUITABLE GRASS
SELECTICIN

Suitable grass selection, combined
with well-planned mowing, irrigation,
nutrition and pest management, can
maintain playing quality while reducing
resource use and emissions.? 3

€14 MILLION

Winter damage was
estimated to cause at
least €14 million in repair
costs and lost revenue
across Nordic golf
Ccourses, demonstroting
the value of investing in
preventative agronomy
and climate resilience.®

.!m‘;"

Suitable grasses, effective
drainage, careful autumn
preparation and regular
monitoring can improve turf
survival and speed recovery
following winter damage.’
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HIGHLIGHTS:

NUTRIENTS,
SOILS AND~
PRECISION
MANAGEMENT

Soil testing, moisture monitoring, weather

data and mapping can guide more precise
decisions about the timing, location and
quantity of management inputs.® '° ™

TOTAL AMOUNTS OF NITROGEN (N), PHOSPHATE (P.Os) AND POTASH (K,0)
APPLIED TO U.S. GOLF FACILITIES WERE ESTIMATED TO HAVE DECLINED BY
41%, 59% AND 54% RESPECTIVELY BETWEEN 2006 AND 2021°

FERTILISER USE

Around half of nutrient applications
recorded in a major U.S. survey used
calibrated equipment, highlighting a
practical opportunity to improve the

accuracy and efficiency of fertiliser use.’

Regular measurement of soil
organic matter can help courses
support soil health while
maintaining the firmness,
drainage and consistency
required for play.'

SEENSORS

Sensors can identify changes in turf
condition before they become clearly
visible, supporting earlier and more
targeted management.'

Turfgrass soils can store carbon for
several decades, although the amount
and rate depend on soil type, previous
land use, turf age and management.”? 3

Q Research finding Industry insight

HIGHLIGHTS:

INTEGRATED PEST
‘MANAGEMENT AND ~
“RISK REDUCTION *

Surveyed U.S. golf facilities
with annual budgets exceeding
USS$1 million were more likely
to report having a written
integrated pest management
(IPM) plan than those with
lower budgets."

93%

In 2021, 93% of surveyed U.S. golf

facilities monitored weather and
scouted for pests as part of their
management approach.™

66% TO 71%

The proportion of surveyed U.S. golf
facilities reporting a written integrated
pest management (IPM) plan, a pesticide
application plan, or both increased from
66% in 2015 to 71% in 2021."

Q
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CASE STUDY:

ACCELERAT E
SUSTAINABILITY OF
TURF MANAGEMENT"

Golf De Rigenée, Belgium

To reduce disease susceptibility, we strategically modified the course,

including cutting and replanting over 100 trees around greens to
improve air circulation.

Since 2018, regulations in Wallonia have imposed limitations on the use
of fungicides and herbicides for turf management. Despite adapting to
these restrictions, the impact has been significant, requiring a 20%
increase in maintenance efforts. Turf disease outbreaks further impact
the club's reputation and economic standing.

In response, we have developed a strategy
grounded in a deeper understanding of nature,
emphasising four key pillars: course layout
optimisation, data monitoring, prevention
analytics and additional maintenance.

To reduce disease susceptibility, we strategically
modified the course, including cutting and
replanting over 100 trees around greens to
improve air circulation. Through collaboration
with a Software As A Service (SAAS)
entrepreneur, specifically MAYA, we monitor
crucial ground and turf indicators, correlating
them with weather data and disease
occurrences specific to our location.

Leveraging analytics, we crafted a decision
algorithm to proactively initiate prevention
activities. This has led to a significant increase
(+20%) in course maintenance workload,
necessitating appropriate adjustments

in recruitment.

While addressing this unique challenge,

we have capitalised on the opportunity to
introduce more sustainable turf management
initiatives. For example, leveraging data
monitoring enables us to enhance water
management efficiency.

Read full case study



https://sustainable.golf/highlights/a-strategy-to-accelerate-the-sustainability-of-turf-management
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CASE STUDY:

SIGNIFICANT FERTILISER
REDUCTION THROUGH SOIL TESTING

Golf Club Mosfellsbaejar, Iceland

We saw a dramatic reduction in fertiliser use after implementing the Minimum Levels
for Sustainable Nutrition (MLSN) soil test interpretation guidelines. Upon initial testing
across all surfaces, it became apparent that the soil already contained ample amounts
of most essential nutrients. This realisation allowed the superintendent team to shift its
focus, confirming that Nitrogen (N) was the primary nutrient needed to maintain the
club's high-quality turf standards. Since adopting this approach, we have significantly
optimised nutrient applications, targeting only what the turfgrass needs and eliminating
unnecessary inputs.

Read full case study

CASE STUDY:

REDUCING CHEMICAL
INPUTS THROUGH PRECISION
SPOT SPRAYING

Golf Club Zeewolde, Netherlands

Annex <

On our executive course, a single, slightly
higher mowing height is used across all
maintained turf. This simplifies operations,
reduces machinery adjustments and fuel
use, and allows turf to develop deeper roots.
The result is healthier grass that is more
resilient to drought, requires less irrigation
and is better able to resist disease, insects
and weeds. By combining efficient
maintenance with stronger turf, the
approach reduces resource use while
supporting high-quality playing conditions.

Read full case study

In response to requirements to reduce
chemical inputs, the club introduced
precision spot-spraying technology.
Cameras identify weeds using an extensive
image database, activating nozzles only
when a target plant is detected. This
applies just a few drops of herbicide
directly to individual weeds while avoiding
surrounding turf, significantly reducing use
compared with blanket spraying. The
system has effectively controlled fairway
weeds and inspired other golf courses to
adopt similar technology.

Read full case study



https://sustainable.golf/highlights/significant-fertilizer-reduction-through-mlsn-soil-testing
https://sustainable.golf/highlights/simplifying-turf-management-for-greater-sustainability
https://sustainable.golf/highlights/reducing-chemical-inputs-through-precision-spot-spraying
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TOPIC 4

WATER
SIREW/ARBDSHIIER

Golf courses can play an important role in local water
stewardship, particularly where ponds, wetlands, soils and
drainage systems are designed to store water,' slow runoff,?
support water quality,’ strengthen catchment resilience
and enhance the wider landscape.*

The sustainability landscape

R

Driving further Take action

Global Context

Freshwater is one of the world's most
important and most pressured resources.
Population growth, economic development
and more resource-intensive consumption
have driven a major increase in freshwater
use since 1900, placing pressure on rivers,
aquifers, wetlands and the communities
and ecosystems that depend on them?

Climate change is adding to that pressure,
increasing the frequency and severity of
drought, heat and water scarcity in many
regions.® As a visible land-based sport,
golf can face scrutiny where water is
scarce, particularly when course irrigation
is seen to compete with wider human or
environmental needs.’”

This makes water stewardship one of the
defining sustainability priorities for golf.

31% 90%

U.S. research found that projected irrigation Closed-loop washdown and reedbed e -
systems can treat and reuse machinery wash :
water, reducing water requirements by up

to around 90%." e

water applied to golf courses declined
by 29% between 2005 and 2020" and by
around 31% between 2005 and 2024,
reflecting fewer irrigated acres and more
efficient water management.”

The opportunity is to reduce demand,
protect water quality, diversify supply,
improve storage and reuse, and show how
carefully managed courses can support play,
nature, communities and catchments in a
water-stressed world.® ?
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90%

Closed-loop washdown and reedbed
systems can recycle machinery wash

Priorities in Focus - Water Stewardship continued

IMEPROVE IRRIGATION EEFICIENCY

Water-use surveys and turfgrass research show that ET-based scheduling, soil moisture
monitoring, irrigation audits, hand watering and drier turf management are among the
practices used by golf courses to improve irrigation efficiency and reduce unnecessary

water application.? 1 ' 12

Rainwater harvesting, storage
and reuse can help diversify
supply and reduce pressure on
potable water where they form
part of an integrated site water
management plan.’”

29

water for reuse, reducing annual
washdown water requirements by up
to around 90%."

U.S. survey research found
that projected irrigation
water applied to golf courses
declined by 29% between
2005 and 2020 and by
around 31% between 2005
and 2024," reflecting fewer
irrigated acres and improved
water management.'” "

Reclaimed water or treated
effluent can provide an
alternative irrigation source

where health, environmental
and operational risks are
assessed and managed.'

PRECISE IRRIGATION
RIFARINIING

Applied turfgrass research and emerging technologies, including UAV video image
analysis, can support more precise irrigation planning and improve understanding
of how water, fertiliser and pesticide management affect golf course sustainability.” ™

Q

Drought-tolerant grasses,
healthy root zones and
responsible management
practices can improve
resilience where water
availability is constrained."

0.5%

In the United States, golf course
irrigation has been estimated to be
equivalent to around 0.5% of total
national water withdrawals.*



Priorities in Focus - Water Stewardship continued

Turfgrass systems can support
water infiltration, runoff
reduction, surface-water
protection and groundwater

recharge through dense
vegetation, thatch, roots and
soil structure.! 2

By maintaining permeable green space,
soils, ponds, wetlands and drainage
features, golf courses can help manage
stormwater, reduce runoff and support
local water cycles where this is built into
course design and management.* ® ¢ o

HIGHLIGHTS:

Vegetated buffer zones around ponds,
streams and drainage channels can help
protect aquatic ecosystems by

intercepting runoff and reducing pesticide,

fertiliser and sediment movement
before they reach water bodies.®

Case-study evidence shows that,
where golf courses work with local
authorities, water managers and
community partners, course landscapes
can help deliver stormwater storage,
runoff control, flood-risk reduction
and water-quality benefits beyond
the course boundary.® 7 8

CONSTRUCTED WETLARND

A four-year study found that constructed wetlands on an urban golf course reduced
nitrogen and phosphorus loads in storm runoff, demonstrating their potential to
improve water quality.?

30
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HIGHLIGHTS:

STEWARbSHIP RE,SILIEN_’,
'WIDER VALUE

The strongest water strategies combine demand reduction,
diverse supply sources, storage, efficient irrigation, drainage,
water-quality protection and monitoring, rather than relying on

any single intervention.®” 8 *
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Priorities in Focus - Water Stewardship continued

CASE STUDY:

NEW SPRINKLERS, IRRIGATION
LAKE AND POLICIES HAVE LE b
| YCLE l’w«u=

Our new irrigation system does not water out-of-play areas, removing
16 hectares from irrigation and delivering a 20% reduction in the total
irrigated area. A new water reservoir with a capacity of 11,800m? was
also constructed in 2016, allowing water collected from across the
course to be recycled through the irrigation lake.

Greater efficiency has been achieved through Together, these measures save approximately
individual sprinkler control, hand-watering valves ~ 50,000m? of water each year. Around

where needed and separate control of the inner 150 kilometres of drainage trenches have been
and outer areas of greens. The installation of excavated across the course, directing an

new sprinklers has improved application by 26%,  estimated 60% of the water falling on the site
allowing water to be distributed more uniformly into the irrigation lake for reuse. Average annual
with fewer wet and dry spots. Organic irrigation water consumption is approximately

. . , A . . : , 3 . o
The installation of new sprlnklers has Improved qppllcqtlon b)' surfactants are also used to improve soil 220,000m?°, of which 56% comes from

; g : r moisture retention and help make more roundwater and 44% is recycled through the
26%, allowing water to be distributed more uniformly with fewer . P ) . A J
effective use of the water applied. reservoirs and drainage system.
wet and dry spots.

Read full case study



https://sustainable.golf/highlights/new-sprinklers%2C-irrigation-lake-and-policies-have-led-to-44-recycled-water

Priorities in Focus - Water Stewardship continued

CASE STUDY:

OPTIMISING IRRIGATION THROUGH
SOIL MOISTURE MONITORING

Abama Golf, Spain

We have installed soil moisture sensors across key In a region where water is

playing areas to provide real-time information on scarce, the technology supports
root-zone conditions. This enables the more efficient irrigation
greenkeeping team to target irrigation according scheduling, healthier turf and
to actual turf needs, reducing unnecessary water the long-term resilience of
use while maintaining high-quality playing the course.

conditions. In a region where water is scarce,

the technology supports more efficient irrigation
scheduling, healthier turf and the long-term
resilience of the course.

Read full case study
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| NEW-—IRRIGATION LAKE

FOR GREYWATER AND
RECYCLED RAINWATER

Minthis Golf Club, Cyprus

MANAGEMENT OF WATER

Wylihof Golf Club, Switzerland

We irrigate entirely with recycled rainwater
and greywater supplied by Paphos.

Its upgraded irrigation lake has doubled

in capacity to 3,800 cubic metres, providing
sufficient storage for year-round course
maintenance. Leakage recovery, overflow
controls and an improved pumping system
further strengthen efficiency and playing
quality. Local stone and drought-tolerant
planting also integrate the lake into

the landscape and create opportunities
for wildlife.

Read full case study

We have created a dedicated
sprayer-washing area that reduces the
risk of contaminants entering the
environment. Wash water passes through
a sludge collector, oil separator and
copper filter before entering a covered
retention basin containing humus and
barley straw. This natural filtration system
absorbs the water and supports the
breakdown of residues, helping the club
manage wash water and potentially
harmful substances responsibly.

Read full case study


https://sustainable.golf/highlights/new-irrigation-lake-for-greywater-and-recycled-rainwater
https://sustainable.golf/highlights/closed-loop-washing-area-assists-in-the-sustainable-management-of-water
https://sustainable.golf/highlights/optimising-irrigation-through-soil-moisture-monitoring
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.. Golf courses can be visible climate assets, combining lower-carbon
~ operations,' ? carbon-storingsoils, trees and vegetation,® 4 and green—
infrastructure that can cool urban areas, manage water and strengthen e
landscape resilience for the game, nature and surrounding Q,Qmmunmes 567 D e

00 e ST
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Key Term:

CARBON SEQUESTRATION
The process by which carbon dioxide is
removed from the atmosphere and its

carbon stored in soils, turfgrass, trees

l | D:||:| E @@@ @g E Golf courses can have a cooling influence':ﬁtﬁfﬂ-;
modelling in Minneapolis — St Paul predicting. . and other vegetation. In golf

warmer summer nights within 600 metres if . * landscapes, carbon storage can be

courses were replaced by housing.® " BL  supported by hedlthy soils, established
turfgrass, trees, woodland, naturalised

areas and lower-disturbance
management. 12347

The R&A has supported research to measure
how golf course landscapes store and

release carbon, including carbon balance

work, soil sampling protocols and course

case studies developed through Golf Course i
2030 prOJects 19 : s i

Global Context

Climate change is one of the defining
challenges of this century. Human activity has
increased the concentration of greenhouse
gases in the atmosphere, warming the climate
system and driving changes in temperature,
rainfall, sea levels, ice cover and the frequency
of extreme weather events.?

1.

These changes are already affecting people,
ecosystems and economies around the world.
Heat, drought, flooding, coastal erosion

and more volatile weather patterns are placing
growing pressure on water resources, food
systems, infrastructure, biodiversity and
human health®
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Priorities in Focus - Climate Action continued Q Research finding Industry insight

Former golf course landscapes WI D E R U RBAN
can contribute to flood @ @E E N HN F@A@T@@ @T@ @E

mitigation when restored or
managed to provide flood Urban green space can help reduce heat-related health risks,?

storage and reconnect water giving golf landscapes potential public health relevance when
movement across the site.® they form part of wider urban green infrastructure.

The interrelated challenges
of climate change, resource
constraints and regulation
are key issues that will
shape the future of resilient

@&HMTED@E&EVANT R .. e = —— golf course design, condition
ECOSYSTEM SERVICES S = and playability.”

Golf course landscapes can deliver multiple climate-relevant ecosystem services,
including urban cooling, stormwater nutrient retention and pollinator support through
trees, vegetation, soils, water bodies and connected green space.*®

Urban golf courses can deliver 60 0 M ET R Es Climate resilience needs to
be designed locally, with

measurable cooling benefits,
with research in Perth, Australia Golf courses can have a cooling influence, course adaptation shaped

showing lower land surface with modelling in Minneapolis-St Paul predicting by climate risks, water

temperatures than most h hin 600 € availability, resource pressures,
surrounding urban land uses. warmer summer nignts within metres IT courses regulation, turf conditions

were replaced by housing.? and playing expectations.?
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Priorities in Focus - Climate Action continued

Trees, woodland and other vegetation
can enhance carbon storage and
ecological value across golf landscapes
when well planned, established

and managed.™* ' Q

The climate value of turfgrass carbon
storage is shaped by management inputs,
including energy, fuel, fertiliser, machinery,
irrigation and materials used to maintain

playing surfaces.'® 41516 77

Turfgrass soils can store carbon,
particularly where turf is established
over time and soil management
supports long-term accumulation of

organic carbon.? 1° 1121

CARBON BALANCE
RESEARCH

Carbon balance research is developing

a clearer understanding of how golf
course landscapes store and release
carbon,® with soil sampling protocols and
case studies developed from Golf Course

HIGHLIGHTS:

EMISSIONS,
MATERIALS AND
MAINTENANCE

Golf course maintenance has a
measurable carbon footprint, with
emissions shaped by course type,
managed area, climate, machinery,
energy sources, fertiliser use and
maintenance intensity.”* ¢ 7

Q

Q Research finding Industry insight

IMPORTANT
EMISSIONS SOURCES

Fuel, electricity, nitrogen fertiliser,
machinery and material inputs can
be important emissions sources in course
maintenance, highlighting the value
of efficient machinery, lower-input
turf systems, careful nutrient
management and reduced reliance
on high-impact materials.” ¢ 7

Q

Reducing or naturalising selected
areas of intensively maintained turf
can reduce maintenance inputs,

subject to local conditions and
17 22 23

playing requirements.

SPORT-SECTOR RESEARCH SHOWS THAT CLIMATE STRATEGIES NEED TO
LOOK BEYOND DIRECT SITE OPERATIONS, WITH PARTICIPANT TRAVEL,

FACILITIES, PURCHASED GOODS AND EVENT ACTIVITY ALL RELEVANT TO
CREDIBLE EMISSIONS MEASUREMENT AND REDUCTION.?4 2#
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CASE STUDY:
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Lincoln Golf Club, England

5

We have made several energy-efficient investments to enhance
sustainability and improve operational efficiency. One key initiative is
the Solar Panel Project within our greenkeeping complex, which
harnesses renewable energy to power the course irrigation system
and greens equipment. Additionally, we've recently invested in five
new electric buggies, a hybrid fairway mower and an electric
Workman utility vehicle.

At the clubhouse, we've installed a Smart Energy  Even more impressively, the solar panels

free air cooling system that utilises ambient air generate surplus energy, which is sold back

to power and cool our bar cellar when to the grid. Additionally, a green power supplier
temperatures drop below 10°C, helping reduce is used for the clubhouse and other buildings,
electricity costs. The solar panels at the ensuring that all electricity is sourced from

B R R e A x e o W 4 maintenance complex now power all our electric  renewable energy.
Pdnels at the maintenance complex'now power all our . SrmpIEX oW power S . %
- . , N - and hybrid equipment - including six electric golf

electric and hybrid equipment - including six‘electric’golf carts, carts, eight hybrid ride-on mowers and two
eight hybrid ride-on mowers and two electric leaf blowers. electric leaf blowers.

Read full case study


https://sustainable.golf/highlights/investing-in-sustainability-energy-efficiency-and-renewable-energy

Priorities in Focus - Climate Action continued

CASE STUDY:

REDUCING MANAGED TURF
THROUGH DATA-DRIVEN ANALYSIS

Golf Club Porlakshafnar, Iceland

We use an on-site crusher to transform
empty glass bottles into sand for bunkers,
pavement repairs and pool filtration.

The initiative produces approximately

70 U.S. tons of reusable sand annually
and reduces the volume of glass waste
by ?0%. By repurposing bottles on site,
the club also avoids the transport and
external processing associated with glass
disposal, improving operational efficiency
while reducing waste and related

carbon emissions.

FROMBOTTLES

The Ranch at Laguna Beach, United States

Read full case study

We restored previously blocked tidal flows
from the adjoining Brisbane River and
expanded saline wetlands across the course.
Mangroves, sedges, rushes and other
salt-tolerant plants help filter water, trap
pollutants, stabilise shorelines and provide
habitat for fish, birds and invertebrates.

We combined golf course architecture expertise We combined golf course

with custom shot-forecasting software to identify architecture expertise with The wetlands also store carbon and absorb
regularly mown areas receiving minimal play. custom shot-forecasting .- excess water during heavy rainfall and high
Analysis of shot-dispersion patterns and playing software to identify regularly tides, reducing flood and erosion risks while
frequency enabled 18,204m? of maintained turf to mown areas receiving strengthening the course’s climate resilience.

be converted into natural grassland, reducing the minimal play.
course's mown footprint by 12.66%. This data-led
approach supports climate action by reducing
mowing, fuel use and other maintenance inputs,
while enhancing biodiversity and strengthening
the natural character of the landscape. Read full case study

Ongoing environmental monitoring is
assessing how these restored habitats

ECOLOGICAL RESTORATION |

Royal Queensland Golf Club, Australia
Read full case study



https://sustainable.golf/highlights/from-bottles-to-bunkers-an-innovative-repurposing-initiative
https://sustainable.golf/highlights/royal-queenslands-tidal-wetlands-and-ecological-restoration
https://sustainable.golf/highlights/reducing-managed-turf-through-data-driven-analysis
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TOPIC 6.

PEOPLE AND
COMMUNIMIES

Golf can support healthier, more connected
communities by providing lifelong outdoor physical
activity and wellbeing benefits,' social connection?
dnd opportunities for people to spend timein
nature across ages, abilities and playing formd#s 3 4

-
6

Key Term:

NATURE CONNECTION
The relationship people feel with
the natural world is shaped by
time outdoors, sensory experience

and care for wildlife. In golf, it can
be strengthened when players,
staff and communities engage
with course landscapes, habitats
and species.

Global Context

Health and wellbeing are shaped by the places,
communities and everyday experiences that
help people live active, connected and fulfilling
lives. As populations age, cities grow and
sedentary lifestyles become more common,
access to safe, welcoming and restorative
outdoor spaces is increasingly important.® ¢

Green spaces are associated with a wide range
of health and social benefits, including physical
activity, psychological relaxation, stress
reduction, social cohesion and reduced exposure
to air pollution, noise and excessive heat??
These benefits are particularly important as
communities respond to changing patterns of
urbanisation, public health pressure, social
isolation and climate risk.

This creates a close connection between
environmental and social sustainability. When
habitats are protected, water is managed well,
landscapes are restored and places are made
more resilient, the benefits can extend beyond
nature alone. These actions can also make
outdoor environments healthier, more attractive
and more meaningful for the people who use,
work in and live around them2?

40%

A Swedish study found that registered golfers
had a 40% lower mortality rate compared
with the general population, after accounting
for age, sex and socioeconomic status. The
authors equate this to around five years’
longer life expectancy.

For golf, this is an important opportunity. As a
multi-generational outdoor sport with facilities
embedded in local landscapes, golf can support
health, employment, volunteering, learning,
social connection and nature connectedness
alongside playing the game. The strongest
contribution comes when clubs and facilities are

inclusive, accessible and actively connected to

their communities.”® "

References

1. Murray, A. D., Daines, L., Archibald, D., Hawkes,

R. A, Schiphorst, C., Kelly, P, Grant, L., & Mutrie, N. (2017).
The relationships between golf and health: a scoping review.
British Journal of Sports Medicine, 51(1), 12-19. Retrieved
from https://doi.org/10.1136/bjsports-2016-096625

. Sorbie, G., Richardson, A. K., Glen, J., Hardie, S., Taliep, S.,
Wade, M., Broughton, L., Mann, S,, Steele, J., & Lavallee, D.
(2021). The association of golf participation with health and
wellbeing: A comparative study. International Journal of Golf
Science, 9(1). Retrieved from https://www.golfsciencejournal.
org/article/12915-the-association-of-golf-participation-with-
health-and-wellbeing-a-comparative-study

. Murray, A. D., Archibald, D., Murray, I. R., Hawkes, R. A., Foster,
C., Barker, K., Kelly, P, Grant, L., & Mutrie, N. (2018). 2018
international consensus statement on golf and health to guide
action by people, policymakers and the golf industry. British
Journal of Sports Medicine, 52(22), 1426-1436. Retrieved from
https://doi.org/10.1136/bjsports-2018-099509

. Fouillouze, A., Lacoeuilhe, A., & Truong, M.-X. A. (2023).
A step towards a greener green? Investigating golfers'
relationships with nature and attitudes about biodiversity
conservation in golf courses. Journal of Outdoor Recreation
and Tourism, 43, 100659. Retrieved from https://doi.

org/10.1016/}.jort.2023.100659

T2M+

More than 112 million adults and juniors
now play golf across all formats in

The R&A's affiliated markets outside
the USA and Mexico, giving the sport a
substantial platform to promote active,
social and connected lifestyles.”

. World Health Organization. (2018). Global action plan
on physical activity 2018-2030: More active people for a
healthier world. World Health Organization. Retrieved from
https://wwwwho.int/publications/i/item/9789241514187
. World Health Organization. (2020). WHO guidelines on physical
activity and sedentary behaviour. World Health Organization.
Retrieved from https://www.who.int/publications/i/
item/9789240015128
. United Nations Department of Economic and Social Affairs.
(2018). 68% of the world population projected to live in urban
areas by 2050, says UN. Retrieved from https://www.un.org/
development/desa/en/news/population/2018-revision-of-
world-urbanization-prospects.html
. World Health Organization Regional Office for Europe.
(2016). Urban green spaces and health. WHO Regional Office
for Europe. Retrieved from https://www.who.int/europe/
publications/i/item/WHO-EURO-2016-3352-43111-60341
. Twohig-Bennett, C., & Jones, A. (2018). The health benefits of
the great outdoors: A systematic review and meta-analysis
of greenspace exposure and health outcomes. Environmental
Research, 166, 628-637. Retrieved from https://doi.org/10.1016/].
envres.2018.06.030
. The R&A. (2026). Golf and Health Report 2021-2025.
The R&A. Retrieved from https://assets.randa.org/
c42c/bf4-dca/-00ea-4f2e-373223f80f76/a9992353-da/d-
4bab-9998-2752ee626b04/Golf%20and%20Health%20
Report%202021-2025.pdf
. Davies, L., Ramchandani, G., Griffiths, K., & Christy, E. (2022).
The Social Value of Golf in the UK. Sport Industry Research
Centre, Sheffield Hallam University. Report commissioned by
The R&A. Retrieved from https://assets.randa.org/c42c7bf4-
dca/-00ea-4f2e-373223f80f76/2e00e1db-3154-49ac-a87d-
d19a961cb8a2/The%20Social%20Value%200f%20golf%20
in%20the%20UK%20-%202023.pdf
. Farahmand, B., Broman, G., de Faire, U., Vagerd, D., &
Ahlbom, A. (2009). Golf: a game of life and death - reduced
mortality in Swedish golf players. Scandinavian Journal of
Medicine & Science in Sports, 19(3), 419-424. Retrieved from
https://doi.org/10.1111/].1600-0838.2008.00814.x
. The R&A. (2026). Junior golf growth helps drive sustained
increase in global participation. The R&A. Retrieved from
https://www.randa.org/articles/junior-golf-growth-helps-
drive-sustained-increase-in-global-participation



https://www.golfsciencejournal.org/article/12915-the-association-of-golf-participation-with-health-and-wellbeing-a-comparative-study
https://www.golfsciencejournal.org/article/12915-the-association-of-golf-participation-with-health-and-wellbeing-a-comparative-study
https://www.golfsciencejournal.org/article/12915-the-association-of-golf-participation-with-health-and-wellbeing-a-comparative-study
https://www.sciencedirect.com/science/article/pii/S2213078023000567?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213078023000567?via%3Dihub
https://www.who.int/publications/i/item/9789240015128
https://www.who.int/publications/i/item/9789240015128
https://www.un.org/development/desa/en/news/population/2018-revision-of-world-urbanization-prospects.html
https://www.un.org/development/desa/en/news/population/2018-revision-of-world-urbanization-prospects.html
https://www.un.org/development/desa/en/news/population/2018-revision-of-world-urbanization-prospects.html
https://www.who.int/europe/publications/i/item/WHO-EURO-2016-3352-43111-60341
https://www.who.int/europe/publications/i/item/WHO-EURO-2016-3352-43111-60341
https://www.sciencedirect.com/science/article/pii/S0013935118303323?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0013935118303323?via%3Dihub
https://assets.randa.org/c42c7bf4-dca7-00ea-4f2e-373223f80f76/a9992353-da7d-4bab-9998-2752ee626b04/Golf%20and%20Health%20Report%202021-2025.pdf
https://assets.randa.org/c42c7bf4-dca7-00ea-4f2e-373223f80f76/a9992353-da7d-4bab-9998-2752ee626b04/Golf%20and%20Health%20Report%202021-2025.pdf
https://assets.randa.org/c42c7bf4-dca7-00ea-4f2e-373223f80f76/a9992353-da7d-4bab-9998-2752ee626b04/Golf%20and%20Health%20Report%202021-2025.pdf
https://assets.randa.org/c42c7bf4-dca7-00ea-4f2e-373223f80f76/a9992353-da7d-4bab-9998-2752ee626b04/Golf%20and%20Health%20Report%202021-2025.pdf
https://assets.randa.org/c42c7bf4-dca7-00ea-4f2e-373223f80f76/2e00e1db-3154-49ac-a87d-d19a961cb8a2/The%20Social%20Value%20of%20golf%20in%20the%20UK%20-%202023.pdf
https://assets.randa.org/c42c7bf4-dca7-00ea-4f2e-373223f80f76/2e00e1db-3154-49ac-a87d-d19a961cb8a2/The%20Social%20Value%20of%20golf%20in%20the%20UK%20-%202023.pdf
https://assets.randa.org/c42c7bf4-dca7-00ea-4f2e-373223f80f76/2e00e1db-3154-49ac-a87d-d19a961cb8a2/The%20Social%20Value%20of%20golf%20in%20the%20UK%20-%202023.pdf
https://assets.randa.org/c42c7bf4-dca7-00ea-4f2e-373223f80f76/2e00e1db-3154-49ac-a87d-d19a961cb8a2/The%20Social%20Value%20of%20golf%20in%20the%20UK%20-%202023.pdf

39

Priorities in Focus - People and Communities continued

A Swedish study found that registered

golfers had a 40% lower mortality rate
compared with the general population,
after accounting for age, sex and
socioeconomic status. The authors

equate this to around five years’

longer life expectancy. Q

PRNSICAL [REALT
BENEFITS

Golf can provide moderate-
intensity physical activity
and is associated with
physical health benefits,
including improved
cardiovascular, respiratory

and metabolic profiles.? Q

Playing golf, particularly
when walking, can
contribute to recommended
physical activity through
sustained low- to moderate-
intensity movement over
several hours.? 3

Golf has strong potential as a lifelong

sport because it can be played and
adapted across ages, abilities, fitness
levels and participation formats.* ®

Q Research finding Industry insight

HIGHLIGHTS: , ¥
OUTDOOR WELLBEING Z
AND NATURE CONNECTION ' -

NATURE-RICH GOLF SETTINGS

Nature connection is linked to wellbeing, conservation concern and pro-environmental
behaviour, suggesting that nature-rich golf settings can have value for both people
and stewardship.’® " 2

Golfers with stronger
connections to nature and
positive attitudes towards
ecological course
management reported
greater willingness to
participate in biodiversity
conservation.”

WIELLBENG

Physical activity in outdoor natural
environments may provide additional
wellbeing benefits, including greater
enjoyment, revitalisation, positive
affect and reduced anxiety or fatigue
compared with similar activity in indoor

or urban settings.” ®

Golf's wellbeing value comes
from more than movement
alone, it combines physical
activity with time outdoors,
social contact and broader
wellbeing benefits.??

Q

Access to green space is
associated with a range

of health and wellbeing
benefits, including physical
activity, mental health,
reduced stress and improved
physiological outcomes.®

Q




Q Research finding Industry insight
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HIGHLIGHTS:

SOCIAL
CONNECTION,,

ACCESS AND_ //
INCLUSION" &
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Golf participation is associated with
social wellbeing, with one comparative
study finding that surveyed golfers
reported significantly higher social
trust and life satisfaction than
population averages.’

Q

Shorter formats, accessible pricing
structures, family sessions, adapted
equipment, coaching and welcoming
club cultures can help broaden

access to the health and social
f4 514 15

benefits of golf.

Disabled people can gain health
and social benefits from golf,
while barriers and facilitators,
including accessibility, services,
social interaction, adapted
equipment and cost,

also shape participation.”

Q

ACCESSIBILITY

Golf’s social value depends on access,
not participation numbers alone,

with cost, time, confidence, culture,
accessibility and playing format
shaping who benefits.* ™

Habitat projects, outdoor learning,
nature walks, volunteering, citizen
science and visible conservation
work can turn environmental
management into opportunities for
education, participation and
community engagement. ¢ 7 18

Golf can strengthen local economies,
with every £1 spent by visitors at St
Andrews Links estimated to generate
an additional £3.43 for other local
businesses.?®

Multifunctional golf facilities
can provide ecosystem services
and wider community value

in urban and peri-urban settings
when managed as shared

green infrastructure.' Q

Golf's global participation reach
gives the sport a substantial platform
to promote active, inclusive and
nature-connected lifestyles,

provided this is aligned with credible

sustainability action.'®
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https://www.sciencedirect.com/science/article/pii/S0013935118303323?via%3Dihub
https://www.golfsciencejournal.org/article/12915-the-association-of-golf-participation-with-health-and-wellbeing-a-comparative-study
https://www.golfsciencejournal.org/article/12915-the-association-of-golf-participation-with-health-and-wellbeing-a-comparative-study
https://www.golfsciencejournal.org/article/12915-the-association-of-golf-participation-with-health-and-wellbeing-a-comparative-study
https://assets.randa.org/c42c7bf4-dca7-00ea-4f2e-373223f80f76/2e00e1db-3154-49ac-a87d-d19a961cb8a2/The%20Social%20Value%20of%20golf%20in%20the%20UK%20-%202023.pdf
https://assets.randa.org/c42c7bf4-dca7-00ea-4f2e-373223f80f76/2e00e1db-3154-49ac-a87d-d19a961cb8a2/The%20Social%20Value%20of%20golf%20in%20the%20UK%20-%202023.pdf
https://assets.randa.org/c42c7bf4-dca7-00ea-4f2e-373223f80f76/2e00e1db-3154-49ac-a87d-d19a961cb8a2/The%20Social%20Value%20of%20golf%20in%20the%20UK%20-%202023.pdf
https://assets.randa.org/c42c7bf4-dca7-00ea-4f2e-373223f80f76/2e00e1db-3154-49ac-a87d-d19a961cb8a2/The%20Social%20Value%20of%20golf%20in%20the%20UK%20-%202023.pdf
https://www.golfsciencejournal.org/article/27614-benefits-barriers-and-facilitators-to-golf-participation-among-disabled-people-identifying-opportunities-to-increase-uptake-and-foster-inclusion
https://www.golfsciencejournal.org/article/27614-benefits-barriers-and-facilitators-to-golf-participation-among-disabled-people-identifying-opportunities-to-increase-uptake-and-foster-inclusion
https://www.golfsciencejournal.org/article/27614-benefits-barriers-and-facilitators-to-golf-participation-among-disabled-people-identifying-opportunities-to-increase-uptake-and-foster-inclusion
https://www.golfsciencejournal.org/article/27614-benefits-barriers-and-facilitators-to-golf-participation-among-disabled-people-identifying-opportunities-to-increase-uptake-and-foster-inclusion
https://onlinelibrary.wiley.com/doi/10.2134/itsrj2016.05.0424
https://onlinelibrary.wiley.com/doi/10.2134/itsrj2016.05.0424
https://static.golf.com.au/clubs/1000/uploads/resources/attach_5_golf_benefits_to_the_environment_2020_final_june20.pdf
https://static.golf.com.au/clubs/1000/uploads/resources/attach_5_golf_benefits_to_the_environment_2020_final_june20.pdf
https://static.golf.com.au/clubs/1000/uploads/resources/attach_5_golf_benefits_to_the_environment_2020_final_june20.pdf
https://assets-eu-01.kc-usercontent.com/faf6531c-2af4-0128-bed9-496b32f5822b/9084ffd1-99e1-4f69-bb4a-45b7499da45b/SALT%20EIA%20Summary%20Report.pdf
https://assets-eu-01.kc-usercontent.com/faf6531c-2af4-0128-bed9-496b32f5822b/9084ffd1-99e1-4f69-bb4a-45b7499da45b/SALT%20EIA%20Summary%20Report.pdf
https://assets-eu-01.kc-usercontent.com/faf6531c-2af4-0128-bed9-496b32f5822b/9084ffd1-99e1-4f69-bb4a-45b7499da45b/SALT%20EIA%20Summary%20Report.pdf
https://assets-eu-01.kc-usercontent.com/faf6531c-2af4-0128-bed9-496b32f5822b/9084ffd1-99e1-4f69-bb4a-45b7499da45b/SALT%20EIA%20Summary%20Report.pdf
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Priorities in Focus - People and Communities continued

'ENHANCEMENTS UPPORTJ
COMMUNITY ENGAGEMENT

reduced mcuntencmce reqmrem 1]
and food resources for polllnatmg msects

Throughout the winter, we undertook several environmental projects
across the golf course. Three wildlife ponds were created to provide a
natural drainage solution and establish habitats for insects,

amphibians and birds.

We also developed a wildlife corridor by
constructing a ditch and bund, planting

2,105 Hawthorn and Blackthorn Trees and
establishing wildflowers on a sloping bank that
was difficult to maintain using machinery and
required weekly hand strimming. Replacing

the existing turf with diverse wildflower planting
has reduced maintenance requirements while
providing valuable habitat and food resources
for pollinating insects.

These environmental features were brought
together through a newly created ‘Mile a Day’
path network. The pathway allows the public to
connect with the golf course in a designated and
safe manner, winding through woodlands, past
the ponds and alongside the wildflower corridor.
It provides an attractive setting in which local
people can walk, exercise and experience the
nature found across the course.

The project has been well received by members
of the public using the path network, many

of whom have commented positively on

the colour and variety of the wildflowers.
Interpretation boards installed along the route
explain the importance of wildflowers and the
role pollinators play in healthy ecosystems,
helping visitors understand and engage with the
habitats around them.

By connecting environmental improvements
with public access, outdoor activity and
education, the project has successfully brought
golfers and path users together, providing a safe
and harmonious way for everyone to enjoy the
facility. We plan to maintain and expand the
initiative by creating additional wildflower areas
across the course in the coming years.

Read full case study


https://sustainable.golf/highlights/biodiversity-enhancements-and-community-engagement

Priorities in Focus - People and Communities continued

CASE STUDY:

ACTIVATING THE GOLF COURSE FOR
MENTAL HEALTH AND WELLBEING

Corica Park, United States

Inspired by the Men's Shed concept,
we established a Members' Shed welcoming
both men and women. Created in response
to concerns about social isolation, loss of
purpose and physical and mental wellbeing,
the initiative transformed an unused
storeroom into a meeting room and
workshop, with a greenhouse supporting
practical activities. Participants can develop
skills, work on shared projects and build
meaningful social connections. Founded on
e e = = ; the belief that people thrive when they feel
CASE STUDY: S == ! useful, respected and connected, the

MEMBERS S H ED ngEN“GTH EN 5 B Crehb e pomotng webang incuson
WE LLB E I N G AN D Co M M U N ITY and a stronger sense of community.

If Club, Irel
% Read full case study

Two bug hotels were built on the
Broomfield Course using old wooden
pallets, spare materials and natural items
collected around the course. They now
support the Golf Trail education
programme delivered to every Primary 4

To mark Mental Health Awareness Month, the club Expert practitioners led p.u.pil in .the Montrose area. During J_Cheif
hosted four weeks of community wellbeing workshops sessions in art therapy, music visit, children learn about local habitats,
Y . : : bug hotels, bird boxes and wildflowers
across its nine-hole course, private practice area and therapy, yoga and mindful : , ,
I E t practitioners led sessions in movement, activating the golf alongside course design, golf coaching,
communa spocgs. Xpertp , ' g g' rules and etiquette. The programme gives
art therapy, music therapy, yoga and mindful course as a space for relaxation oupils and teachers an engaging outdoor

movement, activating the golf course as a space for and mental wellbeing.
relaxation and mental wellbeing. The workshops gave to both the environmental value of the
community members opportunities to reconnect with

nature, unwind and find balance outdoors. Sessions

;?. B o I g N 5. ) .. nd the game of golf.
were offered on a voluntary donation basis, with all

. . ' Montrose Golf Links, Scotland
proceeds supporting future wellbeing programmes. Read full case study Read full case study

learning experience while introducing them



https://sustainable.golf/highlights/members-shed-strengthens-wellbeing-and-community
https://sustainable.golf/highlights/school-kids-study-course-ecology
https://sustainable.golf/highlights/activating-the-golf-course-for-mental-health-and-well-being

PART 3 o
eal progress will come

from many people taking
practical steps in their own

areas of influence, then
connecting those efforts
into something larger.

Read more e

THE
OPPORTUNITY
NON

is to show that golf is not only adapting to a changing
world but also contributing to a better one: protecting
the landscapes that sustain the game, strengthening
the communities it serves and building a future that

is resilient, responsible and full of possibility.

Read more e
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USTAINABILITY AND
THE FUTURE OF GOLF

There can be no doubt that over the coming decades, as population
and consumption continue to grow, the global movement towards
more sustainable use of land and resources will tangibly affect the

THE BIG QUESTIONS ARE HOW
THE SPORT ITSELF WILL ADAPT,

sport of golf. : INNOVATE AND COMMUNICATE.

In the eyes of regulators and the public, Courses that restore nature can become richer . . L. . . L. -
sustainability is fast becoming part of the sport's  and more distinctive places to play. Facilities that Will this be a proactive journey where pain points are minimised?
licence to operate. For golf facilities, resilience conserve water, energy and materials can reduce

ill move from concept to real-world imperative.  pressure on resources and strengthen their long-
term business. Clubs that communicate well and

¥ engage with their communities can build trust, .
lone well, sustainability can help golf become i tact sua R | T . . ) N ] i
i more efficient, more trusted, more resilient:and PP P- : Will the public know that golf is leaning into this evolution -

more valuable to the people and places around it. / _ that it is on the same page?

Will we anticipate the pressures and respond on our own terms?

t this shift also brings real opportunity. When

These are the elements that will define how well golf succeeds and what the provision and
profile of golf will look like around the world.

The opportunity now is to show that golf is not only adapting to a changing world but also
contributing to a better one: protecting the landscapes that sustain the game, strengthening
the communities it serves and building a future that is resilient, responsible and full of possibility.

To do that well, the sport will need more than ambition. It will need evidence, data and
knowledge that help guide better decisions, support credible communications and show
where golf can make the greatest difference.
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STRENGTHENING
DATA, KNOWLEDGE
AND RESEARCH -

BETTER EVIDENCE TO GUIDE BETTER DECISIONS

Vo

Golf already has a strong and growing body of evidence across many
areas of sustainability. Research, case studies and industry experience
show a sport that is taking meaningful action: supporting nature,
conserving resources, strengthening communities, improving resilience
and contributing positively to wider sustainable development.

They also point to something bigger.

As knowledge grows, innovation advances

and more facilities, organisations and partners
become involved, golf has a significant
opportunity to expand its positive impact

and demonstrate even greater value for people,
places and the planet.

However, there remains a need for more
multinational, regional and empirical studies
to understand the full impact and potential
of golf across different landscapes, climates,
business models and communities.

Current research indicates both positive and
negative outcomes, highlighting the complexity
of these interactions and the importance of
better data, clearer methods and more
consistent reporting.

This is not only a research challenge,

but a leadership opportunity - what if
golf could show, with greater confidence,
where it is protecting nature, conserving
resources, strengthening communities
and improving resilience?

Better evidence will help the sport target
investment, improve performance, support
credible communications and build greater
trust with regulators, communities, partners
and the public.

Stronger data will help move golf beyond
isolated examples of good practice towards
a clearer, more confident picture of its
collective impact.

In essence, more research and more knowledge
will help the sector understand what works,
where the greatest opportunities lie and how
golf can increase its positive impact over time.

The task now is to keep
strengthening the evidence
base behind sustainable golf,
so that action is not only well
intentioned, but informed,
credible and capable of shaping
a better future for the sport.

Read more on next page -
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LAND USE AND
ECOSYSTEM
13744 [of 3

What we know

Golf is a major global network of
managed green spaces that can
provide recreation, cooling, water
management, habitat, employment
and wider community value when
planned and managed well.

Where stronger evidence
can help

« Ecosystem-service valuation

- Urban, coastal, rural and restored-
land comparisons

« Multifunctional land-use value
and trade-offs

« Integrated social, ecological and
economic measurement.

NATURE AND
BIODIVERSITY

What we know

Golf courses can support habitats,
species and ecological connectivity,
especially where out-of-play areas,
native vegetation, water bodies,
woodland, wetlands and rough
grasslands are protected, restored
and connected.

Where stronger evidence
can help

« Long-term and multinational
biodiversity studies

« Habitat value of roughs, hazards,
wetlands, woodlands and non-
play areas

. Effects of naturalisation, reduced
mowing and native planting

« Risks where golf replaces high-
value natural habitat.

A\

SUSTAINABLE
AGRONOMY

What we know

Sustainable agronomy can deliver
high-quality playing conditions
while reducing pressure from water,
fertiliser, pesticides and intensive
maintenance.

Where stronger evidence
can help

« IPM effectiveness in real course
settings

« Pesticide reduction and plant
protection alternatives

« Turfgrass selection, drought
tolerance and disease resilience

« Soil health, regenerative practices
and precision management

« Links between lower-input
agronomy, playability and
player satisfaction.

WATER
STEWARDSHIP

What we know

Golf can reduce demand, diversify
supply and use soils, ponds,
wetlands, drainage and irrigation
systems to support water storage,
water quality and resilience.

Where stronger evidence
can help

. Total water use, sources and
potable reliance

+ Reclaimed water, harvesting,
storage and reuse

« Irrigation efficiency, soil moisture
sensing and deficit irrigation

- Watershed value, runoff reduction
and flood resilience

- Water security under climate and
regulatory pressure.

CLIMATE
ACTION

What we know

Golf can reduce emissions and
strengthen climate-ready
landscapes through carbon
storage, urban cooling, stormwater
management, adaptation and
lower-impact operations.

Where stronger evidence
can help

« Carbon baselines and accounting
methods

« Soil, turfgrass, tree, woodland and
wetland carbon

« Energy, fertiliser, machinery and
maintenance emissions

- Materials, sands, aggregates,
circularity and embodied carbon

« Travel, tournaments and event
emissions

« Cooling, flood resilience,

drought adaptation and coastal
protection.

PEOPLE AND
COMMUNITIES

What we know

Golf supports health, wellbeing,
social connection, employment,
volunteering, learning and
community value, with further
opportunity to widen access and
build public trust.

Where stronger evidence
can help

« Social value, health and wellbeing
measurement

« Accessibility, diversity, inclusion
and participation barriers

. Shorter, flexible and
multifunctional formats

« Education for golfers, staff,
committees and communities

« Adoption barriers: cost, culture,
governance and expectations

« Credible communication, public
image and trust.
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PLAY YOUIR PART =
CONTRIBUTING
TO GOLF'S NEXT
CHAPTER

Research is one important strand of action, but it is not the only one.
Every part of golf has a reason and a role to play in sustainability.

The scale of the opportunity is much bigger
than any one organisation, facility or event.
Real progress will come from many people
taking practical steps in their own areas of
influence, then connecting those efforts into
something larger.

Some of the most important
steps we can each and dall
take include:

For every stakeholder, this is both a
responsibility and a chance to lead:
to overcome challenges, unlock new
opportunities, strengthen trust and
help show what golf can contribute.

GOLF ASSOCIATIONS

Start by setting direction: develop and communicate
comprehensive sustainability and climate action strategies; establish
key goals and targets for nature, resources, climate and community.

Support the sector: provide support to members; share guidance,
research, tools, case studies and practical programmes that help
clubs, facilities and events review, plan, track and report progress.

Lead by example: embed sustainability across operations,

governance, events, procurement, communications and partnerships.

Track and report progress: track key indicators, develop
sustainability reports and use credible data to show progress across
the sector.

Build wider support: invite corporate, governmental and civic
partners to engage and support, helping golf become recognised as
part of wider action for nature, resources, climate and communities.

Start with commitment: make a commitment, form a dedicated
team and sign the Sustainable Golf Pledge.

Review and plan: use industry programmes to review, plan, track and
report progress across nature, resources, climate and community.

Build knowledge and capacity: ensure staff are well-educated and
qualified; review the latest research and solutions in sustainability
and agronomy.

Take practical action: improve habitat and biodiversity, reduce
water and energy demand, manage materials responsibly,
strengthen climate resilience and create wider value for golfers
and the local community.

Track, recognise and improve: gain recognition through credible
awards and certification, then continue to improve performance
over time.

Communicate clearly: to golfers and the local community, show how
sustainability supports better playing conditions, stronger businesses,
healthier landscapes and broader community value.

Read more on next page >
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URS AND

TOURNAMENTS

Set clear direction: develop and communicate
comprehensive sustainability and climate
action strategies.

Lead by example: with owned and staged events,
including venues, operations, procurement,
energy, materials, transport, waste, nature and
community engagement.

Bring partners with you: invite sponsors and partners
to support delivery and activations; invite players to
get involved.

Support tournament delivery: guide tournaments to
industry programmes for reviewing, planning, tracking,
and reporting progress.

Gain recognition: gain awards and certification for
events where appropriate.

Use the platform of golf: to create and deliver
communications plans with credible claims and inspiring
calls to action for spectators and fans, helping to make
sustainability more visible, positive, and engaging across
the sport.

Start at concept stage: integrate the Sustainable Golf
Framework into project development, design concepts
and materials from the beginning.

Understand the site: assess land, water, biodiversity,
climate, community and cultural context so that
development decisions respond to the landscape and
local priorities.

Design for sustainability and play: build best practices,
innovation and technology - including nature-based
solutions — into detailed design and construction.

Reduce impact and create value: design projects that
protect and restore nature, use water and materials
responsibly, reduce emissions, strengthen resilience and
enhance the playing experience.

Communicate responsibly: connect marketing and
communications to stewardship of nature, responsibility
and experience.

Back up claims: back up claims with interim reporting of
actions and outcomes through concept, planning, design
and construction.

Secure the legacy: ensure development vision, goals
and targets continue into operations.

COMMUNICATIONS
AND MEDIA

Raise awareness: increase content and coverage of
sustainability issues and support golf's calls to action.

Make sustainability engaging: tell clear, credible and
inspiring stories about golf's contribution to nature,
resources, climate and communities.

Share practical examples: highlight clubs, facilities,
tournaments, people and partners taking meaningful
action, so others can learn from and build on

their progress.

Strengthen public understanding: help explain
the value of golf landscapes, the work being done
by the sector and the opportunities for golf to
contribute positively.

Support credible communication: encourage accurate
claims, transparent reporting, and balanced storytelling
that build trust and avoid greenwashing.

MANUFACTURERS
AND SUPPLIERS g

Innovate for sustainability: continue to innovate
and embed sustainability and resource efficiency
into the development and use of products and services.

Support lower-impact operations: help clubs, facilities,
events and organisations reduce energy, water, materials,
emissions, waste and pollution through better products,
services and advice.

Provide practical solutions: develop technologies,
materials, equipment and services that improve
efficiency, resilience, agronomy, nature protection,
circularity and operational performance.

Share evidence and guidance: provide clear information
on product impacts, responsible use, maintenance,
end-of-life options and performance benefits.

Work in partnership: collaborate with golf associations,
clubs, facilities, tournaments and developers to test,
demonstrate and scale sustainable solutions across

the sport.
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The sport of golf dellvers many genuine and
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. Golf manages an estlmated 2.3 million hectares of land

respon5|bly planned and managed, these landscapes
can erV|de ecosystem services and support species of

globally, including in urbqn and coastal locations. When

- Golf also provides considerable community value,

from the obvious health and wellbeing benefits

for participants to often-overlooked aspects of

accessibility, equity, outreach and other positive
social influences that are now growing the game.

But the sector has much to do to avoid or reduce
negative environmental impacts and control
resource consumption.

In particular, golf must become more efficient
and circular:in its use of water, energy
consumption and associated emissions and in

"the 'sourcing, use and reuse of materials.

It would also benefit from increasing external
collaborations and partnerships with organisations
that prioritise sustainability, giving rise to positive
social and environmental multiplier effects.

Amongst the non-golfing public, some regulators
and parts of the sustainability movement, golf
still has an image problem. But what if, instead,
golf was seen as a catalyst for authentic, active
sustainable development?

What if golf was recognised not only for the
land it uses, but for the value it creates? For
the landscapes it protects and restores. For
the resources it uses more carefully. For the
communities it supports. For the people it
brings together. For the positive impact it can
multiply far beyond the boundary of the course.

Of course, this cannot just be a communications
campaign. It needs commitment by golf's

many stakeholders and it needs to be backed
up by evidence.

Now is the time to seize the initiative and instil in the sport
a commitment to efficiency, resilience, positive impact and

a sustainable future.

If golf can do that, it can move forward with confidence: not simply defending
its place in a changing world, but helping to shape one that is healthier, more
connected and more sustainable for generations to come.




50

SHARE,
LEARN,
ACTAND
TELL

The primary purpose of this report is to
raise broad awareness and understanding
of golf’s relationship with the environment
and communities. However, awareness is
only the starting point. This report is also
designed to help you and other people
across golf take action.

To do something that improves your performance.

To elevate your profile. To inspire others. To show,

in practical and visible ways, how you can contribute to
nature, resources, climate and communities through golf.

No single action needs to solve everything. But every
positive step matters - one change at your facility, one
new partnership, one better story, one more efficient
practice or one stronger commitment can encourage
others and help build the cumulative positive impact
of golf globally.

So, please consider these and other practical next
steps. Choose one thing. Share it. Learn from it.
Build on it. Then try another!

S)

LEARN ACT

Find out more by visiting some of Take practical action in your organisation,
these key international resources for at your facility or tournament, or in your
further information, ideas and everyday life. Then take another step.
supportive resources. Build the cumulative positive impact of

GC2030 golf globally.

Play your part

GC2030 - Water Portadl

Sustainable Golf Knowledge Centre

.

TELL

Join a growing community of people
and organisations across golf that are
telling credible stories of innovation
and positive social and environmental
impact through golf.

Highlights and Case Studies


https://www.randa.org/what-is-gc2030
https://www.randa.org/sustainable-golf/water
https://sustainable.golf/innovation/
https://www.gcsaa.org/facility/environment-hub
https://www.usga.org/advancing-the-game/golf-sustainability.html
https://sterf.org
https://www.asianturfgrass.com
https://sustainable.golf/highlights/
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Research included supplied documents,
peer-reviewed academic papers, industry
studies, technical guidance, policy documents,
sustainability frameworks, case studies and
data from The R&A, GEO Sustainable Golf
Foundation and other contributors.

Read more
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This review was developed through a structured desk-based ” _
methodology, combining literature review, document analysis, &
expert consultation and thematic synthesis.

rag

T

Research included supplied documents, peer- Evidence was assessed across the report’'s main

reviewed academic papers, industry studies, themes: land use and ecosystem services, nature

technical guidance, policy documents, and biodiversity, sustainable agronomy, water

sustainability frameworks, case studies stewardship, climate action and people and

and data from The R&A, GEO Sustainable communities. Claims were reviewed for relevance,

Golf Foundation and other contributors. credibility and strength of support, with a clear i
distinction made between peer-reviewed jl-,VF,WMJIJJJ

The GEO Sustainable Golf research, industry insight and practical case-

Foundation team brought study evidence.

significant experience to the The findings were organised through thematic

synthesis to identify areas of strong evidence,
areas where evidence is mixed or context-
specific, and priorities for further research.

process, supporting the analysis,
sorting and interpretation of
information. Targeted consultation This review is intended as a robust synthesis of
with key R&A staff members and current knowledge, not a final or exhaustive
leading experts and practitioners account. It will be updated periodically as
was used to test interpretqtion, new research, data, sector experience and
dentity emerging issues and ensure e e e o
the findings reflected both current rer:mfrelevont and Contempomry.g
evidence and operational realities

across golf.

GEO
Foundation

for Sustainable Golf
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