
 

A Holistic View of Ropeways and the Environment  

By Christoph Hinteregger1 

 

Ropeways are a highly efficient means of transport, both for passengers and goods. 

While a visual impact on the landscape can never be totally eliminated, the extent of 

that impact can be significantly limited by designing the buildings and structures to 

harmonize with their natural surroundings. 

The environmental acceptability of ropeways has increased over time, to the point 

where today, this form of transport is frequently seen as a means of addressing 

environmental problems, particularly in built-up areas where ropeways can be used to 

replace conventional road transport. Here, we are not only talking about reducing 

exhaust fumes and avoiding noise pollution, but equally about reducing other 

environmental burdens, such as those connected with road maintenance, e.g. 

tarmacking the roads or the use of salt2 and grit in the winter.  

Photo: Soelden, Tyrol: Using a gondola lift to access to a glacier ski 

field is 

safer and more environmentally friendly than having to drive to it via 

a 

mountain road 
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2 In Waidring, Tyrol, the replacement of a 4.5 km access road with a gondola lift has meant that the 
consumption of some 98,000 liters of fuel - with the associated NOx, SO2 and CO2 emissions - plus 80 - 
100 tons of salt can be avoided. 



 

1) Fundamental Considerations:  

Savings in materials mean savings throughout the complete life 

cycle of the product.  

The use of modular components again has an ecologically 

beneficial effect, as less energy will be needed to produce them - 

less machinery and equipment are required, which in themselves 

generate ecological costs related to their manufacture, supply and 

operation. 

Raw material production, (e.g. in the case of steel production: 

mining the ore, extracting the fuel - coal, coke for smelting), 

machining and processing, surface treatment, disposal at the end 

of a product's useful life (dismantling, separation of materials, 

recycling.) - all these processes involve energy-intensive transport 

and assembly in every phase of the product life cycle.  

Another thing is also certain: the ecological effects of changes in 

individual areas of ropeway technology cannot be considered in 

isolation. An environmental measure in one area often has a 

positive spin-off in a whole series of others. A decision in favor of 

an underground drive system, for instance, can safely be assumed 

to mean a reduction in building volume and noise emissions. A 

detachable chair lift needs a smaller gearbox, fewer carriers and, 

ultimately, fewer sheaves and towers than a fixed grip equivalent 

with a comparable capacity. 

 

In addition, ropeway operation needs to be ecologically optimized: 

this will involve questions such as:  

 Is this the right system for the job? (What transportation 

needs are to be satisfied?) 
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E.g.: Adjusting the running speed to suit 

transportation requirements saves energy 

costs and reduces the consumption of wear 

parts 

 Is it possible to save weight on moving parts? (Carriers, 

sheave assemblies, ropes). This means a saving in drive 

power, the dimensioning of brakes and wear parts can be 

reduced, thus conserving materials. 

 Can wear parts be optimized? (Less wear – less material 

consumption) 

 Can the consumption of consumables be reduced? 

(Gearbox oil, grease). Disposal adds to the pollution 

problems of dump sites or the air in the case of 

incineration. 

 The service life of gearbox oils, for example, can be 

considerably increased by proper care such as filtering 

and/or bleeding to remove water (from 1 to 3 years) 

 Biological lubricants can be used 

 Solar energy can be utilized for the power supply to 

individual units. Doppelmayr fits photovoltaic modules to 

cabins, for example, which supply on-board emergency 

and announcement systems. 

2) Protection of the Landscape 
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The aesthetics and size of structures  – station buildings, towers, 

towing track – play a crucial role in determining whether a ropeway 

will harmonize with its natural surroundings. 

a) Reduction in the size of stations 

 by using lightweight functional structures (mechanical 

equipment housed under roof structure) 

 by choosing a construction and façade to match landscape and 

function 

 by using less land – less impact on the landscape (countryside 

protection officer);  

the buildings can take up less space, especially when functional 

roofing is used. (To house mechanical equipment) 

Example: Length of the station building for a detachable 4-

seater gondola 

 Length halved thanks to improved technology and space-

saving design 

 Number of station foundations reduced from 5 to 2 
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Example: Underground garage 

When not in use, the vehicles have no visual impact as they 

can be parked in the garage; only relevant in the case of 

detachable systems. 

 The visual impression of the countryside remains intact  

 The excavated earth can be used on site to landscape 

the station area 

 No visual impact through buildings 

 Placing the garage underground also reduces the extent 

to which vehicles are exposed to the elements – less 

maintenance/ 

replacement required – plastic parts on vehicles 

protected against UV light thus increasing their service 

live 

Photo: Funitel in Hintertux, Tyrol: Garaging facilities for 

gondolas 

 

 Additional uses, e.g. as air-raid shelter or as – sound 

insulated – discothèque 



 

b) Towers 

Topography-based decision: low ropeline or very high towers 

The design can be chosen to harmonize with the surrounding 

countryside: 

 Geometrical like a tree - tubular towers  

 Discreet integration into the natural surroundings taking the 

dominant colors into account.  

Wooded regions: towers the color of tree trunks (USA) 

Alpine pastures: above the tree line: white towers 

(noticeably frequent use in France; particularly in the winter, 

this makes the tower barely discernible from its surroundings 

when viewed from a distance; in the summer, this can 

provide an optical bridge to the adjacent, mat rock areas. 
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c) Ropeline 

When deciding the actual location of the ropeline it is important to 

consider how the ropeway lane and the ski slope will have to be 

adapted; in other words, it is not merely a question of cost. Any 

interference with the natural surroundings should be kept to a 

minimum and above all the less aesthetically pleasing lane – or 

towing track – should be designed to be as unobtrusive as possible, 

and improved with landscaping. 

 

Graphic: Ropeline of a surface lift with straightening of the 

slope 



 

3) The type of transport system can also be selected on the basis of 

environmental criteria 

 Funicular Railway 

Reduced visual impact through the use of tunnels. Where 

desirable, specific sections of the track can be banished 

from the surface. In some cases, the topography may make 

a funicular preferable to an aerial ropeway. 

 Chair lifts, gondolas, reversible aerial ropeways require less 

interference with the countryside than funicular railways and 

surface lifts. 

 Surface lifts always require a smooth towing track; this means 

eliminating hills and gullies. Such measures frequently result in 

a considerable impact on the landscape, particularly in the case 

of twin lifts. 

Additional benefits: Replacing a surface lift by a chair 

frequently gives extra surface area under the ropeline for the 

ski slope (particularly in cases where the lift crosses or runs 

alongside a ski field). Ski slopes can always be extended 

without additional interference with the landscape by 

integrating a chair lift or gondola route into the ski field. 

 Detachable chair lift in place of fixed grip installation – 

consumes less resources for the same performance. 

 8



 

Example: Comparison between 6-CLD and 4-CLF 

with same transport capacity 

♦ Fewer towers  

due to reduced load on the line for the same 

capacity, as a result of higher rope speeds.  

 

Thanks to its higher rope speed (5.0 m/s), a 6-

CLD only needs 29% of the number of carriers 

required by a 4-CLF (2.2 m/s) for the same 

capacity. That means 

♦ fewer grips,  

♦ fewer hanger arms,  

♦ fewer chairs, less wind load (because fewer 

chairs mean less surface area offering wind 

resistance) ⌫ less weight on the line; less 

icing up of chairs (if not in garage) ⌫ less 

weight on the line ⌫ smaller rope diameter is 

sufficient, thus further reducing weight ⌫ 

fewer towers necessary 

♦ and this in turn means fewer tower foundations 

plus  

♦ fewer sheaves  

♦ A smaller gearbox can be used  

… which all adds up to large savings in materials. 
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The ecological benefits are thus not only gained 

during operation but before the parts are actually 

delivered for installation:  

0Less freight to be transported  

1Reduced emissions from road transport (noise, 

exhaust fumes)  

2Fewer helicopter trips for constructing 

foundations and installing towers, etc. (reduction in 

noise and exhaust emissions) 



 

4) The drive concept affects building volumes and noise emissions 

 

 Advantages of underground drive versus overhead configuration 

 Less space taken up with buildings 

 Low noise emissions  
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5) Multiple-rope track systems (3S) versus circulating systems (DMC, Funitel) 

In the case of ropeways with track rope systems (Von-Roll tricable 

ropeway), line friction is reduced by separating the carrying and 

hauling functions. This can have a significant influence on energy 

consumption, primarily for very long ropeways with a small vertical 

rise3. 

 

 

                                            
3 e.g. 5 km long, vertical rise 300 m 
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6) Noise emissions 

Thanks to improved technology using innovative materials and 

operating systems, modern ropeway equipment has, in itself, 

become quieter. 

Today’s noise reduction measures are also more efficient (with the 

aid of an undercover, in some cases only in the area of the drive 

equipment, or by complete enclosing the entire drive unit; by 

equipping electric motors with silencers, or by locating the drive in 

the basement of the station. 
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Example of an environmentally friendly innovation: the DDD motor 

 94% efficiency (instead of 83% in the case of conventional 

electric motors) – considerable energy savings, particularly 

under partial load conditions (summer or off-peak winter 

operation); reduction of all harmful emissions (NOx, SO2). 

 Higher capacity with more compact design not only means that 

the motor gives rise to less energy consumption but also means 

that smaller brakes are required. This again makes the drive 

system as a whole lighter and contributes to energy savings.  

 Quiet: high-speed parts have been eliminated; no need for a 

separate fan – reduction in noise emissions 

 Produces less heat – savings in connection with ventilation/air-

conditioning 

 Takes up less space – less building space required to house it – 

protection of the countryside and the environment; reduction in 

structure-borne noise and impact on the landscape for 

installation (transport routes, helicopter trips) 
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