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INTRODUCTION

There are around 31,000 courses worldwide.  5.5 million people play golf in Western Europe where there are over 5400 golf facilities, covering about 0.093% of the overall surface area. If put together European golf courses would cover about 300,000 hectares, that is 3,000 km2, -equivalent to 2% of the agricultural land that has been lost to agricultural production since 1960 in Europe. Most European golf courses are built on what was once farmland. Management may combine agricultural techniques (in turfgrass management) on the maintained areas with environmental conservation and enhancement techniques on the remainder of the course.

About 1500 golf courses have been built in Europe between 1990 and 1998 and the number will increase in the coming year. Seeking ways to help golf courses become more environmentally appropriate will help to shake off their image as insensitively managed spaces and they may be seen to be providing conservation, recreation and development opportunities that will contribute to the well-being of the European landscape.

Despite the criticism that they face from many quarters as being inappropriate, urbanised and artificial, golf courses can and do play an important role in the conservation of the European landscape. Golf courses have considerable potential to function as mini-protected areas and they may be integrated into broader land-use planning and environmental protection policy at local, regional and national level. 

Environmental Crisis & Sustainable Development

The global environmental crisis is a direct result of human behaviour and its effects on the biosphere. To rectify and remedy that crisis mankind has to modify and replace a largely “pillaging” mentality with a more careful use of the earth's resources through a policy of global sustainability. Reid (1995,) summarises as follows: "The importance of the concept of sustainable development is that it is built on the realisation of the need to alleviate the global crisis in a systematic way that integrates human, ecological and economic factors”. 

Biodiversity, Conservation and Protected Areas

One of the principal elements of sustainability is the conservation of cultural and biological diversity. Biodiversity describes the variety of nature on three levels: genes, species and ecosystems. Biodiversity conservation evaluation is becoming an integral part of land use planning, where positive environmental measures are welcomed.  

Biodiversity conservation measures are feasible outside protected areas and can be undertaken without undue difficulty through local community initiatives, business sponsorship schemes, with pressure groups, NGO's, educational establishments and country people. Some conservation ideas may seem too insignificant to be worthy of serious consideration by experts and technicians but they enable society as a whole to become involved in and aware of the central issues.  

 AGRICULTURE and the EUROPEAN  Environment 

Between 1960 and 1990, Western Europe lost about 10.5% of its agricultural land. The surface area of abandoned agricultural land is equivalent to Denmark, Switzerland, the Netherlands, Belgium and Luxembourg combined. During this period France alone lost 40,000 km2.  

Arable land and permanent pasture have decreased, by 10% and 11% respectively whilst in the same period forest and woodland cover has increased by 120,000 km2.  Built-up land accounts for 5,4% of total land area whilst agricultural land represents 41%. The economically active agricultural population in Western Europe has declined by over 19 million people, from 28 million in 1960 to 9 million in 1990-3, a reduction of 68%.    

 The rural land use changes that the EU is experiencing along with the cultural changes in the perception of landscapes (both protected and otherwise) together with an upsurge in general environmental awareness at grass roots level all combine to offer opportunities for local communities to achieve environmental improvements as an integral part of agricultural, leisure and other development policies.

 Conservation Strategies and Legal Frameworks

The importance of public participation in environmental enhancement projects is widely accepted. Establishing perceived needs of the local population, understanding cultural values, identifying resource users, and establishing participatory processes are now accepted as the foundations of practical environmental management philosophy. Habitat creation and species recovery together with innovative, pioneering and demonstration projects are being seen as key elements in the implementation of environmental management strategies. 

Protecting landscapes requires a legal framework. The major legal tools within the EU are known as Directives and have the force of law. The two major EU Protected Area directives are the Birds Directive and the Habitat’s Directive. Each calls for the creation of protected areas. These areas “will together form an ecological network of sites called Natura 2000”. “Natura 2000 will become a very substantial network of thousands of protected areas. The Directive also encourages member States to establish corridors and other landscape features between protected areas.”  

In addition to Natura 2000 possibly the most important element in the current debate on conservation in Europe as it applies to Golf Courses is the development of a “Convention for the Conservation of Rural Landscape in Europe”. Golf courses represent rural recreation space and can contribute to the well being of a local rural economy through employment, tourism and the protection and maintenance of parts of our landscape and cultural heritage.  

PEBLDS

The Pan-European Biological and Landscape Diversity Strategy (PEBLDS) was initiated by the Council of Europe, drafted by European Centre for Nature Conservation (ECNC) in conjunction with the IUCN, WCMC and the IEEP. It was endorsed by European Environment Ministers in 1995 and is an initiative to strengthen existing environmental programmes, and represents a European response to the Convention on Biological Diversity. 

Making use of social and economic opportunities for exploiting the potential of European landscape diversity, integrating and managing biological and landscape diversity in all sectors; and improving information, understanding and awareness of such landscape diversity issues also form part of the PEBLDS strategy. Golf courses across Europe can be seen to fit in with many aspects of the PEBLDS objectives, aims and action plans. 

Golf Courses and Protected Landscapes. 

Can Golf courses fit into the general environment conservation strategy of Europe?  The golf course survey (see below) has shown that 28% of recent golf developments are situated in protected landscapes. It also shows that 56% of the new courses have formal agreements concerning environmental issues and that 51% of the courses questioned have taken special measures to encourage environmental awareness amongst their members and the public. Almost half of the new courses surveyed include or contain an outstanding environmental or heritage feature such as listed buildings or sites of special scientific interest.

Golf courses have the potential to be part of environmental enhancement strategies such as PEBDLS and to act as functioning “mini” protected landscapes rather than inappropriate landscape features.  Golf courses can contribute in a significant and meaningful way to the conservation strategies being pursued by European Union and Council of Europe member states along with their environmental and conservation NGO partners such as IUCN. 

ENVIRONMENTAL Issues 

Leaving aside the political, economic and social aspects, what are the principal environmental issues that face golf course developments?   

1. The creation of new landscapes not in harmony with existing landforms.  

2. Historic and Cultural. The sport itself is a new recreational activity in many parts of Europe 

3. External infrastructure requirements such as traffic access and services.

4. Economic issues linked to employment, investment and tourism.   

5. Recreational provisions.  Golf courses offer valuable public facilities for sports development, together with education and recreational opportunities. 

6. Land use planning around urban fringes may seek natural “green” sites that can be integrated into an urban plan.  

7. Public access.  
8. A criticism of golf courses has been that land is taken from agricultural and or forestry use for golf.  
9. Ecology. Some potential golf course sites contain important ecological features that preclude or severely limit their transformation into golf courses (e.g. wet land biotops, protected species). However intelligent design and subsequent careful management may reasonably accommodate sensitive ecological features and indeed enhance them.  

10. Pollution risk from agro-chemical product use and hydrocarbons. There appears to be no hard scientific evidence to indicate that normal golf course maintenance procedures represent a threat to the environment through pollution.

11. Relation to existing land use employment. Existing courses in more rural areas rely on local part time and seasonal workers in much the same way that agriculture does. 

12. Water consumption for irrigation is of vital importance to many golf courses and may be a limiting factor in planning acquisition.  

13. Planning permission and monitoring. Local land use planners may be ignorant of what a golf course development entails. Existing literature is limited.

14. The environmental protection community believes that golf courses cannot function as an environmental asset..  This is a political prejudice rather than a researched position.

THE GOLF COURSE ENVIRONMENT SURVEY.

There is no centralised database which the European Golf industry can rely on for essential comparative environmental information and statistics concerning recent European golf courses. As a result conservation and development strategies are simply aimed at reducing the use or consumption of a few basic products (fertiliser, pesticides, fuel, energy and water), and reducing and limiting nuisance and pollution (noise and air).  

In order to understand the current situation as it exists rather that as it is imagined to exist, a detailed golf course survey was undertaken recently by the author as part of a University of Wales, Institute of Earth Sciences, MSc. research project. By looking closely and in some detail at a number of recent golf developments throughout Europe a picture has been built up of the extent to which recent golf course developments impact on the European landscape. 

Golf courses are not always looked at from a wider perspective that embraces conservation and development issues such as rural employment and socio-economics, landscape heritage and environmental education. Neither has the potential of golf courses to act as mini-protected areas been investigated.

Although 70 completed questionnaires were returned, 2 came from 9 hole courses, 9 came from 27 hole clubs and 2 came from 36 hole clubs. The equivalent of 75,5 18 hole courses responded with approx. 5000 replies to questions asked.

SURVEY RESULTS ASSESSED

Replies came from a total of 14 European countries. England, Scotland and Northern Ireland were considered as one, although each has its own golf union. The geographic spread was representative with three significant exceptions; Denmark, Ireland and Spain. All but nine courses were built since 1985. The number of replies covers the fullest possible range of golf course types, sizes, management regimes, ecology and environments and, as such, is representative of recent golf course developments across Europe. Twenty of the courses surveyed are included in the 1998 Peugeot Golf Guide of the 750 best golf courses in 12 European countries. Courses were designed by 43 different architects, 10 of whom were responsible for more than one course. There were 4 courses designed by American architects.   

Virtually all new courses (96%) have driving ranges and 46% have short or practice courses.   91% of courses felt that their public access was average to excellent. The environmental management and staff training revealed that there is still considerable room for self-improvement - 36% of the clubs felt that their environmental management polices were poor to average, and 60% felt the same about the environmental training received by their staff. However the fact that such a significant proportion of the clubs do train their staff, and do feel that they have good or excellent environmental management polices, demonstrates that the environment is considered to be an important issue.  

TOURISM


Although only 16% considered themselves to be tourist facilities only 9% considered that tourism was of no importance to the club. The correlation between clubs with tourism marketing budgets (56%) and those reporting that tourists come specifically to the region to visit the golf course (57%) would indicate that golf club management is outward looking, and not true to the elitist and exclusive image that is often portrayed.

It would appear that golf can bring considerable economic benefit to a local economy via tourism, 74% of golf courses without hotel facilities reported that tourist golfers stayed regularly overnight within the local area; 26% reporting over 30 overnight stays per month. The tourist golf course with hotels on site represented 31% of the respondents. This demonstrates a strong commitment to invest in a local economy on the part of a significant proportion of recently built golf clubs. It is also a means of increasing turnover and investment payback on golf course construction costs or, if the hotel facility was built first, an additional profit centre for the hotel operation. 22 of the golf course facilities (31% of those surveyed) included a hotel with an average of 90 beds. 57% reported that tourists came specifically to the region to visit the facility. 

Management and Economics. 

Only 7% of those surveyed were public or municipal courses. Countries like Germany and Switzerland have no tradition of municipal golf facilities and, in the UK, where such a tradition used to exist, the move has been towards private sector investment in public access sports facilities. This is reflected by the 57% of commercial operators. Although purely municipal courses appear to be a thing of the past, virtually all of the facilities (91%) were open to both members and the public on a green fee basis.

The cost of construction of a golf course and clubhouse averages out at just over E3,000,000. This does not include land cost . The investment in golf is therefore substantial, as are the running costs and rent. However it is worth noting that a very large percentage of the investment and annual expenditure is local. Golf course and clubhouse construction involve local companies, and the staff working at the facility are, for the most part, local. (See Personnel below) The average annual income of around E672, 000 per course is a substantial figure for a rural land use operation involving an average of 80 ha or so. 

Golf course land ownership figures revealed a number of farmers (21%) renting land at average rents of E 47,605 per annum (roughly E600 p/ha/p/a) generally assumed to be in excess of agricultural rental values. The land ownership by a Members Golf Club is relatively small (13%), whilst land is owned by private developers and commercial companies on 46% of the courses. Only 10% are local authority owned.

Labour represents a very substantial proportion of course maintenance costs (58%) followed by machinery costs. Fuel averages 5% of maintenance budgets and fertiliser, chemicals and materials 11% The average maintenance expenditure is E288, 723 p a.

Geography does not seem to play a determinant role in the economics of golf courses in Europe. Expensive and cheap courses, green fees, subscriptions and joining fees are found everywhere. The highest and lowest weekend green fee costs were in England. Expensive golf courses (over E 5,000,000 construction budget) were found in Switzerland, Norway, Germany, Scotland, whilst the five cheapest were in Italy, England, Scotland, Sweden, and Finland. Maintenance costs vary widely but not in any direct proportion to construction costs, membership or green fee prices or geographic location. Agronomic factors (soil type, irrigation costs), cash flow, annual turnover, individual tastes and expectations of the member golfers, the professional competence of the greenkeeping staff and similar site specific criteria account for maintenance cost differences.   

Cheaper golf in terms of membership, green fees, construction and maintenance exists in the UK and Scandinavia, whilst further south in Switzerland, Italy, France and Portugal cheaper expenditure options and cheaper annual fees seem rarer.  

Personnel.  

Although there are a few clubs in Europe which sub-contract or out-source course maintenance operations to landscape contractors, all but one of the respondents employed their maintenance staff directly. Some courses have part time and seasonal workers in greenkeeping whilst others have them in different jobs. Personnel patterns are geographically biased, rural employees are more common in the south of Europe, whilst in the UK less so.

Part time, seasonal and local employees, many of whom are recruited from the rural sector, form a very significant part of the personnel requirements of European golf clubs. Labour costs represent the biggest single item of the clubs' expenditure, almost 60% of the course maintenance cost. It is clear that a golf club’s contribution to a local economy through employment can be considerable. It is interesting to note that employment patterns in a golf club are not dissimilar to those in agriculture and rural tourism with a strong seasonal and part time component. Although the questionnaire did not look into gender issues it would be fair to say that few women are employed on course maintenance or as golf teaching staff, whilst a significant proportion of jobs are done by women within the club house itself (secretarial, reception, bar and restaurant staff).  

The 65 clubs returning information on personnel reported a total of 1107 employees, an average of 17 per club, broken down approximately as follows: Course maintenance staff - 40% ; Bar, Restaurant, Golf Teaching Staff - 45%; Administration - 15%.

 67 clubs reported using local staff. 60% said that all staff were local, 24% said that between 50% and 90% of staff were local and 16% of those clubs asked said that less than half were local employees. 

48 Clubs reported an average of 6.8 employees who had previously worked in rural occupations (e.g. farming, forestry, tourism, and farmer’s wife) before being employed by the club.

It is clear that an 80 ha golf club has a very much higher employee requirement than a similar sized arable or livestock agricultural holding, indicating that golf courses can and do maintain rural employment. 

Course Maintenance. 

The surface areas of the different parts of a golf course were established in order to create a typical standard model course (SMC). The average area managed by a golf club  was 82 ha per SMC.  The average non-playing area of 29 ha represents between 30 and 40% of the total area of the golf course. A significant area of unmaintained land is therefore under golf course management control. 

Golf course product use is difficult to assess as each course has its own particular regime and different rates for different products are used on different parts of the course. The Golf Survey on course maintenance reveals average figures of fertiliser consumption on European courses which are well below agricultural figures particularly for nitrogen. These differences become apparent when one considers that on an 80 ha golf club, fertiliser is not used at all on three quarters of the whole area. The situation is very different in agriculture where as much land as possible is optimised for production.

GOLF COURSE SURFACE AREAS

	
	N° of  
	N° of holes
	N° of 18 
	Total Area
	Av. surface
	Av.  surface 

	
	facilities  
	
	holes
	(ha)
	area per hole 
	area per  

	
	sampled
	
	SMC*
	
	 m2
	SMC* ha

	
	
	
	
	
	
	

	Greens 
	67
	1332
	74
	74,62
	560
	1,008

	Tees
	65
	1296
	72
	62,4
	484
	0,867

	Fairways
	65
	1278
	71
	1186
	9280
	16,7

	Semi-Rough
	57
	1125
	62,5
	697,7
	6201
	11,16

	Rough
	60
	1134
	63
	1121
	9885
	17,79

	Water 
	55
	1062
	59
	253,3
	2385
	4,292

	Wood
	51
	1017
	56,5
	923,4
	9080
	16,34

	Eco Zone
	32
	630
	35
	195,6
	3105
	5,589

	Total Area
	66
	1278
	71
	5849
	45 767
	89

	Golf Area
	63
	1251
	69,5
	2742
	21 918
	39,5

	Non-Play area
	59
	1170
	65
	1886
	17 900
	29


In addition to providing benchmark data for environmental performance evaluation this could enable a comparison to be made on the potential and actual evolution of the ecology of the site as it passes from one land use pattern (say agriculture) to another. The surface area and product use data reveals just how small a proportion of land is highly maintained and subject to product use. Globally fertiliser is used on 25.6% of the total area, herbicides on 20%, fungicides on 4,4% and pesticides on 8,2%. 

Individual course product use is very variable, however it is clear that not only is product use per hectare of total land very much less than that used in agriculture; quantities of products used per hectare are significantly less. Where product use on intensive agriculture may average 3 to 4 kg per ha, on an average golf course of 89 ha herbicide, fungicide and pesticide use rates average out in the range from 0,43 to 0,73 kg per ha overall.

Whilst the survey demonstrates very significant differences in product use on golf courses compared to agriculture it also reveals a considerable variation between individual courses in the consumption of fuel and agro-chemicals. This may be explained by the geographic spread of the samples (length of growing season), use of petrol-driven golf carts versus none or electric powered carts, prosperity of the club and golfer expectations. The variations in consumption are also affected by local conditions in soil type, topography, existing vegetation, and the size of the facility. 

It is interesting to note the extent of the variations, some of which may be due to the individual choices of the Greens Committee and the Greenkeepers. If some courses (20-40%?) are not using any herbicides, fungicides or pesticides why are others doing so? The diversity in consumption patterns probably indicates that many courses are using excessive amounts of products, and that environmental management improvements can be made relatively easily through education and awareness of alternative methods and practices being used on other courses. 

Golf course FUEL, fertiliser and chemical use
	
	Greens
	Tees
	Fairways
	Rough
	N° of courses

	
	%
	%
	%
	%
	sampled

	Fertilisers
	100
	98
	91
	27
	64

	Herbicides
	34
	52
	71
	37
	62

	Fungicides
	88
	47
	14
	0
	64

	Pesticides
	64
	44
	34
	6
	64


E.g. 100% of courses sampled use fertiliser on greens; 34% use herbicide on green.

Average annual fungicide use per SMC*
 52,2 lt. or kg. 
(Sample 59,5 courses) 

Average annual herbicide use per SMC*
 60,4 lt. or kg. 
(Sample 57,5 courses)

Average annual pesticide use per SMC*
 35,5 lt. or kg. 
(Sample 51,5 courses)

Average annual fuel consump. per SMC
13,271 lt. 
(sample 56 courses) 

* SMC – Standard Model Course

**Diesel and petrol combined. In some cases a proportion of petrol consumption is due to golf cart use. 

There appears to be no correlation between the cost of green fees, annual subscriptions, joining fees, and greenkeeping costs and expenditure Each course has its own imperatives with regard to income and expenditure on maintenance and thus greenkeeping procedures.  

Less prosperous golf clubs are likely to use less chemical products and energy than richer ones who will accede to their greenkeeper’s demands for increased maintenance budgets.

Geography however, does seem to have role to play in environmental enhancement activities and environmental training of staff. The further south one goes the less the environment seems to matter in terms of staff education, training and enhancement activities. Although more than half the clubs surveyed (54%) claim to pursue environmental enhancement activities and 52% have staff who have had some form of environmental training (see Table 10) they are not the same clubs. Surprisingly 37% of those who train their staff do not admit to pursuing environmental enhancement activities, whilst only 34 % of those that do, train their staff.  Golf clubs are making efforts to come to terms with their environmental role, how effective they are remains to be seen. If half the courses are working towards improvements, the other half have yet to engage.

Irrigation. 

Water consumption, water sources, water costs and water management vary greatly. Generalisations are impossible, other than to state that the further south one goes, the more water is required. Water consumption on 3 courses in Switzerland, Germany and Finland is reported to be remarkably high at 180,000, 78,000 and 35,000m3 pa respectively. (This may be due to inappropriate maintenance procedures rather than any inherent need to irrigate). All new golf courses install irrigation systems, and consumption is to some extent in function of availability and cost. The very wide range of consumption figures bears this out. If some golf courses can survive on low water consumption, why do some others use far more than their immediate neighbours? Perhaps because it is available and they can afford it rather than out of any local or inherent necessity.

Given the importance, cost and, in some cases limited supply of water it is worth noting how few courses use recycled water. Only 13% claimed to do so and all of them referred to ground or surface drainage water rather than treated sewage. The volumes of water required on golf courses and their distance from an adequate supply of grey water go some way to explain this. Resort developments are limited in Europe, where recycling would be more of a realistic option. Although recycling of sewage is infrequent, the diversity of water sources at individual clubs is quite striking, with 45% having a mixed supply. Clubs would appear to be doing what they can, to stock surface run off and drainage water to complement outside sources.

IRRIGATION
Of the courses surveyed

2%
hand watered occasionally

34%
had automatic greens and tees irrigation

64% 
had automatic greens, tees and fairways irrigation.





Water supply to golf courses:

59% of courses have a mixed supply.

41% of courses have a single water source, 
23% borehole, 20% from a pond or stream   

Boreholes

50%

Town supply
 
14%

Stocked Surface water
24%

Lake or Stream

39%

Agricultural supply
7%

Recycled Water

6%



16 courses reported their water costs. The average price is E 0,646. 





72% of courses measured water consumption, mostly with a pump station water meter.



Eleven courses returning information on water consumption were from Southern Europe. Portugal, Switzerland (Geneva), Cyprus (2), Italy (2), Southern France (6 - Bordeaux, Toulouse, Albi, Grenoble, Cannes). Their average annual water consumption over a three-year period was 163,569m3 per 18 holes. All of these courses were irrigating greens, tees and fairways. Six of the courses had a single water source; five were paying for water (average price 0,20E/m3). Annual water cost for these courses was E 38,682 per 18 hole course. 10 had a pump station water meter, 7 considered that water consumption was a major concern although none used recycled water.









The 33 Northern Courses average 22,952 m3 of water used per 18 holes pa. 24 irrigate Greens, Tees and Fairways; the remainder have just greens and tees irrigation.


  



The consumption of water on northern courses with just greens and tees irrigation averages 11,328m3 per annum per 18 hole course.









The average consumption of water on northern courses with greens, tees and fairway irrigation averages 21,425 m3 per annum per 18 hole course.








53% of clubs considered that water consumption was a major concern.





Although only 4% cited recycled water as an irrigation source, 13% said that they used recycled water for irrigation. This was in the form of drainage and surface run off water reaching the water storage areas, rather than through any specific recycling of sewage water. 




 

It is worth noting that every golf club has an objective requirement to reduce fertiliser, agro-chemical and water consumption to a minimum.  It would be unwise to assume that all golf courses are operating on minimum consumption levels. Product consumption is often driven by ignorance on the part of club management, poorly trained greenkeeping staff, or an often misguided belief that increased product use will increase golfing quality and thus increase revenue.

Environment 

The average total area of the golf courses assessed was 82ha per 18 hole unit (SMC) with an average playing area of 39 ha and a reported non-playing natural area averaging 29 ha per unit. The difference of 14 ha (82 – (39+29)) is accounted for partly by infrastructure (which probably accounts for between 2 and 5 ha per unit), and the fact that not all responses differentiated between different types of land use. (66 courses report their total area, only 59 reported their natural areas). It is also probable that the areas given were in many cases based on estimates. However it is clear that a sizeable proportion (20% – 60%) of land managed by golf clubs is not maintained turfgrass. 

At least three quarters of the courses claimed to have three or more distinct natural “environmental features”. Trees, mixed woodland, and lakes and ponds are the most frequently found non-playing features on golf courses. Golf courses contain an extremely varied range of habitats which make them collectively interesting for creating mini protected areas. 
Principal LANDSCAPE FEATURES on the Golf Course

	

	
	N° of courses
	%

	Individual Trees
	33
	47%

	Mixed Woodland
	40
	57%

	Forestry
	19
	27%

	Meadows/Long Grass
	33
	47%

	Scrub and Shrub
	17
	24%

	Heath land
	8
	11%

	Links and Dunescape
	11
	16%

	Water Course
	19
	27%

	Lakes & Ponds
	37
	52%

	Wetlands
	13
	18%

	Other
	4
	6%

	sample size
	70
	


Clubs were asked to describe their overall situation in terms of location and use. Table 8 identifies courses as being predominantly parkland, semi-wooded, rural environments and only 17% were involved in real estate, even fewer considered themselves to be primarily resort or tourist facilities.  This self assessment leads to the conclusion that the majority of golf courses sit adjacent to or within existing farm land or the wider countryside. The potential for use as wildlife corridors and small buffer zones offering refuges to a wider range of species would seem to be a real possibility. 
Golf Course Description

	
	
	

	
	
	N°
	%

	1
	Parkland
	22
	32%

	2
	Links
	7
	10%

	3
	Inland
	27
	39%

	4
	Woodland
	18
	26%

	5
	Mountain
	6
	9%

	6
	Coastal
	6
	9%

	7
	Rural
	22
	32%

	8
	Urban
	4
	6%

	9
	Traditional
	16
	23%

	10
	American
	15
	22%

	11
	Resort
	10
	7%

	12
	Real estate
	12
	17%

	13
	Tourist
	8
	12%

	 
	sample size
	70
	


Most recently built golf courses in Europe (80%) have been built on existing farm land of one sort or another, with only 7% of courses surveyed having been built completely in woodland. For the most part golf courses are replacing farmland, not woodland or forest. There is not much evidence of golf courses being built in derelict or industrial land, although four courses were built partly in or around quarries. 

Existing land use prior to golf course construction

	
	
	
	

	
	
	
	
	
	courses
	%

	Intensive and semi-intensive Agriculture
	
	
	31
	44%

	Intensive and semi-intensive Agriculture with some woodland
	16
	23%

	Marginal  Farmland with  Woodland
	
	
	11
	16%

	Woodland
	
	
	
	
	5
	7%

	Quarry
	
	
	
	
	4
	6%

	Existing Recreational Use
	
	
	
	1
	1%

	Other (Hunting and Deer Park)
	
	
	2
	3%


  Some golf courses are already well on the road to integrating protected landscape thinking without either the golf industry management or environmental professionals really being aware of it. A significant proportion of individual golf courses are starting to face their environmental responsibilities. Half of the courses surveyed try to promote environmental awareness amongst the golfers. It is perhaps worrying that 49% take no enhancement measures, that 48% have no green staff with environmental training and that 49% do not promote environmental awareness. The situation is certainly very dynamic, but the golf industry is moving towards greater environmental awareness.  

That only 19% of clubs are involved with environmental accreditation schemes may be due to a lack of available schemes, rather than apathy on the part of the clubs, 70% of whom claim to be interested in pursuing more environmentally active policies. The real test will be in the actual take up of programmes such as "Committed to Green".

LANDSCAPE HERITAGE AND ENVIRONMENTAL AWARENESS

Of the courses surveyed:

54% 
undertake environmental enhancement policies. Examples include: establishing nesting sites; bat boxes; brush piles; quiet zones; bird of prey perches; information and public access; heathland regeneration; wildflower areas; osprey protection; biotope creation; frog fences, tunnels and gates; planting traditional fruit tree orchards; reptile stone havens; owl surveys; lake management; recycling. 


52% 
employ greenkeeping staff who have undergone some environmental training.

44% 
contain outstanding environmental or heritage features. Examples include: protected areas such as SSSI’s; classified or listed buildings; protected species of wild life and plants (bats, cliff swallows, otters, heathland, orchids, bluebell woods, salmon, lichens, osprey, gentians,); archaeological and heritage sites (prehistoric settlements, stone age fire stones, follies, ancient stone walls). 


 

19% 
belong to an environmental accreditation scheme such as Committed to Green, Audubon, Countryside Stewardship or equivalent. 






37% 
use an environmental consultant or work with the National Golf Union Ecology Officer. 
 

70% 
not already involved in an environmental scheme indicated that they would like to become more environmentally active. 

43% 
have a formal agreement with local authorities or NGO's regarding environmental issues.  Examples include: management plans, commitment to preserve parts of the site in a natural condition, future tree planting schemes, ecology studies, heathland protection, fish otter reserves, wetland protection and maintenance and biotope management agreements.



 

 

28% 
are situated in a protected area e.g. national park, conservation area, landscape protection area, municipal nature area, coast zone, national scenic area, regional park, area of outstanding natural beauty. 
 

51% 
have taken special measures to encourage environmental awareness amongst the members and golfers. Examples include: signage, participation in bird watching events, tree sponsorship, field trips, wood and heath land regeneration scheme information, newsletters, leaflets and publications, landscape surveys.  

Predictably the survey reveals a complex picture. If golf courses are considered by some to be undesirable landscape features they are shown by this study to be collectively contributing to the protection of the landscape. That said, the survey also reveals just how much potential there is for extending what is being done on many courses and increasing awareness and environmental enhancement techniques in the many courses as yet doing little or nothing to protect the environment.

 CONCLUSIONS

· There is an apparent willingness to educate golfing members and staff. 

· Golf courses are not laying waste huge swathes of European woodland. 

· Rural employment and investment through golf course developments is far from negligible and courses offer work to rural sector employees. 

· Fertiliser, chemical and water consumption is, on average, quite modest; certainly significantly less than agricultural averages. 

· Far from being a serious challenge to the well being of the European environment, courses can and indeed do, play a role in enhancing the European landscape.

· Virtually all new golf courses are open to a public willing to pay a green fee.

More importantly golf courses can help to preserve features of Europe’s fast disappearing agricultural heritage by maintaining rural employment and land management skills and traditions that are as endangered as any species.  It would be foolish to imagine that golf courses can make major contributions to the preservation of landscape, biological or cultural diversity on a Pan-European scale. It would also appear to be equally foolish to imagine that golf  poses a major threat to the European landscape. 

Golf  can function within the European protected landscape and land use planning strategies put forward by both governments, local authorities and NGO’s. Golf courses are as much part of the European landscape as public parks, intensive farmland, marginal heathlands, forestry plantations, woodland or typical regional nature parks. They represent in some countries (e.g. the UK) examples of important traditional landscape and cultural heritage, whilst in others, particularly around the Mediterranean basin, they do give rise for concern with regard to their environmental impact in sensitive areas. 

 Many mistakes have been made in the past by inappropriate projects whose impact on the landscape has been more than just physical. It is a strange paradox that where caution and care is most appropriate golf course developers have been frequently insensitive, not to say arrogant   whilst in those areas where golf is part of the traditional culture the environmental impacts are minimised by intelligent and ecologically sound land use management procedures.

There is still room for improvement and progress throughout Europe in environmental land use planning considerations; development and construction; and for environmental management techniques as applied to golf courses. Minimising negative impacts may be attempted through: 

· Rational and objective planning systems.

· Sensitive and professional project design. 

· Best management practice, reductions in the use of agro-chemicals and water and energy consumption together with more effective waste management. 

· More sensitive relationships with all stakeholders.

· Better communication and dialogue with the conservation community.

· More pro-active environmental polices inside the golf clubs.

· Participation in environmental accreditation schemes.

· Education of golfers and non-golfers alike with regard to the real impacts, both negative and positive that golf courses developments may afford.

Golf courses can have positive impacts on the environment and can occasion landscape conservation opportunities, which include: 

· Conservation of landscape and cultural heritage features.

· The transformation of intensively farmed land.

· Species preservation and biodiversity conservation. 

· Local participation in environmental management.

· Local rural employment.

· Environmental education.

· Public access to an increasingly alien place, the countryside.

Golf courses can be integrated within, or function as protected landscapes and can and do actively contribute to conservation initiatives. They have a positive role to play in sustaining rural economies and have the potential to perpetuate rural skills and traditions. The effectiveness of courses to optimise their environmental potential is dependent on a wide range of factors. These include the location and type of course, the design, the construction specifications, the subsequent course management, the training of course employees and management, golfer's education and the willingness of clubs to interact with the local community and special interest groups.

As new golf courses continue to be developed in Europe, land use planning legislation and procedures, conservation strategies, impact assessment and subsequent monitoring require that all those participating have access to accurate information on which to base their decision making processes.   

For existing and future golf developments to play an increasingly active role in the conservation and protection of the European landscape, as the survey suggests may be possible; environmental enhancement will be best achieved through accompanying improvements to the golfing qualities of the courses; not at their expense.

Jeremy Pern 

This article is based on a University of Wales, Aberystwyth,  Institute of Earth Sciences, International Centre for Protected Landscapes,  research thesis of the same title. The complete version and full references and statistics can be obtained from the author. For further details contact:

Jeremy Pern, Gineste, Cote du Garagnon, 31430 Gratens, France. +33 561900294

email : jeremy.pern@orange.fr   
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