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Upgrading of the Penang Hill 
Funicular System – Challenges 
in the Conservation of an 
Industrial Heritage by Dato’ Ir. Ang Choo Hong

1. INTRODUCTION

The Penang Hill funicular system is the only means of public 

transport on Penang Hill (although there is a jeep track 

running from the Botanical Garden to the peak of the hill, it 

the earliest hill stations in India dated around 1820 (Aiken, 

To access Penang Hill, a rough track had been cut as 

early as 1787 through the rainforest to the signal house on 

the foot of the ridge on horseback or by palanquin or gharry 

but the equipment failed to operate and the company that 

After the First World War, the British made another 

and a precipitous tunnel near the top end of the line, making 

construction of the funicular system started in 1920 and 

Penang Hill funicular system is the oldest funicular system 

The main purpose of building the funicular system then 

Built in 1923, the Penang Hill funicular system is the oldest funicular 

system in Southeast Asia.

The antecedent system comprised two sections, with a lower section 

of 907m and an upper section of 1312m. The travelling speed was 

1.4m/s on the lower section and 1.8m/s on the upper section. Each 

section had two non-air-conditioned coaches of 80-person capacity. 

The government had proposed the upgrading work with a view of 

arresting the increasing maintenance demand as well as improving 

the safety, comfort and capacity of the system. Amongst the proposed 

upgrading works were to connect the two sections into one to minimise 

future operational and maintenance costs, to increase the speed and 

capacity of the coaches to cater to the increasing number of tourists, 

to air-condition the coaches so as to provide better comfort, and to 

enhance the system’s safety measures.

Several concerned parties, on the grounds of heritage conservation 

and environmental protection, had objected to increasing the 

maximum travelling speed of the funicular system from the current 

1.4m/s and 1.8m/s to 10m/s; connecting the two-section funicular 

system into a single section; and air-conditioning the coaches. 

Several consultations with these stakeholders were held. The meaning 

of an industrial heritage, its conservation and contemporary relevance 

were seriously challenged and debated during these consultations. 

The need to meet the present day social and engineering demand was 

arising from the proposal to upgrade the system, and how they were 

eventually resolved.

Figure 1: The earliest mode of Penang Hill transport

This paper was presented at the International Conference on “Funiculars of the World” organised by the Chilean International Committee on the 

Conservation of Industrial Heritage, 14 to 16 April 2011.
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Figure 3: The original coach displayed on top of the hill

Figure 2: The antecedent Penang Hill funicular system
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and maintenance costs, to increase the speed and coach 

capacity to cater to the increasing number of tourists, to 

summary of the technical data of the upgraded system is 

2. WHAT DOES HERITAGE CONSERVATION

MEAN?

needs of the present time need not contradict heritage 

A heritage disjoined from ongoing life cannot 

enlist popular support. To adore the past is not enough; 

good caretaking involves continual creation. Heritage is ever 

revitalised; our legacy is not simply original but includes 

our forebears’ alterations and additions. We treasure that 

heritage in our own protective and transformative fashion, 

Figure 4: Rails width worn off by 5mm and rail head worn off by 1mm

Figure 6: Sub-structure of track badly eroded

Figure 5: The over-welded bull wheel

Table 1: Technical data of the upgraded Penang Hill funicular system

Particulars Data

System

Inclined Length 2097m

Lower station level

Upper station level 727m asl

Max. travel speed

Coach capacity 100 people

Coach weight

Drive

Rail

Rope

calculated load

Sleeve

Safety features
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handing it down reshaped in the faith that our heirs will also become creative 

as well as retentive stewards (Lowenthal, 1998).

up the hill due to the long queuing time of three to four hours and the long 

the safety and functional integrity of the funicular system, and this had also 

Therefore, the designers felt that the funicular system should not be left 

he conservation 

of an industrial heritage depends on preserving the functional integrity of 

the heritage, and interventions to an industrial site should therefore aim to 

maintain this as far as possible

‘non-equilibrium 

world, in which change takes place all the time, in all sorts of directions and 

at all sorts of scales, catastrophically, gradually, and unpredictably’ (Stott 

2007 2008 2009

Table 2: Passenger volume of the Penang Hill funicular system
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3. TWO SECTIONS OR ONE SECTION?

Strangely, the main argument against the single section 

Another reason cited for opposing the single section 

‘human intervention has 

created and maintained environments which are arguably 

richer and more diverse in species, scenic beauty, historical 

interest and recreational opportunity than the natural forest 

and other ecosystems they have replaced’ (Green 1995: 

405).

throughout the construction period as required under 

The designers proposed that the middle station could be 

4. HOW FAST SHOULD IT BE?

The designers had proposed that the funicular speed be 

Figure 7: Using manual and hand-operated tools to break up rocks

Figure 8: Noise monitoring during construction
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for passengers to enjoy the ride, take in the scenery and 

opportunity for passengers to enjoy the ride and scenery 

tourist operators and other members of the tourism industry, 

capacity means bringing in more tourists, and more tourists 

mean more disturbance to their peaceful and leisurely 

Figure 9: Large crowd and long queuing time

Appendix A: Layout plan of the engine room at the upper station
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5. THE COACHES – DESIGN AND AIR-CONDITIONING

concerned parties agreed that the coaches needed to be replaced, but not 

Figure 10: The original coach, the antecedent coach and the new coach

Table 3: Capacity comparison

Old system Proposed system

Coach capacity 80 100

Travelling speed

Hourly capacity 200 people 1000 people
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6. MINIMAL INTERVENTION ON SITE

7. CONCLUSION

The functional integrity, safety and reliability of the 

Figure 13: The middle station – the building remains unchanged

Figure 11: The same tunnel, 

reinforced to last

Figure 12: The lower station – 

no visual change
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