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The 100% electric commute – a once and future option

(Script for a presentation to the Sustainable Energy Forum seminar on electric vehicles on 15/11/07. The blue text was omitted from the presentation for time reasons. The red numbers and highlighting refer to the slides accompanying the talk.)

Why electric PT?

(1) Although the possibility of  electrifying the private car fleet is, well, electrifying, it is in the field of  public transport that we have a big head start in Wellington and can make the earliest sustainability gains.  I am concerned that some may assume that with electric cars, the need for public transport would disappear. (2) This would be a grave mistake, because there are all sorts of social, urban liveability and mobility reasons why electric PT will be more important in future even if the perfect electric car really does, eventually, arrive. 

Briefly the reasons are:

· Land use: the motorcar is a very inefficient user of urban land, resulting in congestion, reduced mobility and unattractive alienation of prime land for parking. Electric car congestion may smell and sound more pleasant but it will still be a threat to liveability and mobility

· Social equity: around a third of the population doesn’t drive – too young, too old, too disabled, too poor or simply don’t want to. Such people are doing us and the environment a favour and should be supported and rewarded by good public transport services, not discarded as second-class citizens  

· Safety and public health: because they are quiet and give few clues as to speed, electric cars may actually be more dangerous on the road. And there is the Segway effect – because they will be so easy and pleasant to drive, electric vehicles could further discourage walking and cycling, with the resulting increased adverse impacts on public health and liveable communities

· Demographics: an aging population will have a greater proportion of people who should not be driving, or who would welcome better mobility on meagre pensions

· Technological lag: electric cars still require the implementation of  some “not quite here yet” technologies before they are fully mainstreamed.  Because we demand that electric cars must go as far, and as fast, as the cars we currently own and cost no more to buy, electrifying private transport will be a gradual process extending over decades. Meanwhile electric PT has been around for over 100 years, has developed modes to suit all situations, and requires no further breakthroughs before widespread adoption.

The plain fact is that electric rail vehicles and trolleybuses supplied via overhead wires are the easy wins, the “low hanging fruit”. (3) Electric passenger transport typically attracts more passengers from cars than diesel buses – particularly if it is rail transport – but it is also, (4) if supplied via overhead wires the most efficient powered transport there is. But best of all (5) it is immediately available and all around us as we speak. 
Wellington has a huge head start of course, with about 70% of the infrastructure that we ultimately need already in place. 

(6) World-proven open-source technology to connect the remaining regional centres – CBD, Hospital, Kilbirnie and Airport - into the rail spine (and here I refer to light rail) is waiting in the wings and ready to be installed at a cost per kilometre which is less than arterial roads, let alone motorways. 

Away from the rail spine, public transport coverage is provided by buses, and here Wellington is also out in front. (7) Our unique electric trolleybus network is the descendent of the tram system which started up in 1904 – in other words, Wellington’s streets have carried tens of thousands of people every week in electric vehicles for the last 103 years. 

(8) With the renewal of the trolley fleet now under way, we will shortly have all-electric low-floor buses which will be able to operate to a limited extent off the wires. Expansion of that “limited extent” into a 100% electric bus service is a small step using technology already in use overseas.   

Add to that the regional self-sufficiency in renewable electricity which is literally on the horizon and the ambition to become the first carbon-neutral capital is quite credible.

Because it provides such a strong precedent, I would like to review our past experience of electric public transport.

One hundred years ago, for most urban dwellers using an “electric car” was their only experience of powered street transport. That is exactly what electric trams were often called, particularly by real-estate salesmen wanting a hi-tech image for urban sprawl Mk I. 

New Zealand’s first electric tramway was a minor line in Dunedin, opened in 1900. A tramway boom followed, with all the main centres of the day, and some provincial cities, installing electric tramways in the years up to the First World War. The last new system opened in New Plymouth in 1916. 

Although the first motor bus actually appeared in Christchurch before their electric tram system opened in 1905 it wasn’t regarded as “real” public transport. Cities which later made do with buses only, such as Timaru, Palmerston North and Hamilton, nevertheless continued to hanker, and even plan, for trams until the 20s. 

The first use of rubber-tyred vehicles by major tram operators was only as feeders to the trams, and were still electric – namely the battery bus used in Christchurch and the crude first attempt at a trolleybus in Wellington, providing a shuttle between the Thorndon tram terminus and Kaiwarra from 1924 to 1932.

The 21st century concern with avoiding fossil fuel use was unknown 100 years ago, and in any case the development of hydro power supplies had barely started during the tramway construction era. This meant that power for the first trams was obtained from purpose-built powerstations burning coal to make steam or using coal gas in internal combustion engines. Starting with Dunedin’s Waipori hydro station in 1907 and then Christchurch’s connection to Lake Coleridge in 1915, the tram systems started running on renewable energy as a hydro-power grid was developed, though the steam stations were retained as standby in many cases.

The first moves away from electric trams started in the late 1920s when motor buses developed to the point of having sufficient speed, capacity and reliability to be used initially for providing services to low-density areas and then, as the Depression bit, actually replacing worn-out tram lines. 

However, electricity continued to move most commuters until after World War 2. At the outbreak of the war, 96.5% of all public transport passengers were still carried on trams in Wellington City and the last new city tramline in New Zealand (until the Christchurch Tramway opened in 1995) was opened up Bowen St in 1940. 

Wartime restrictions meant record patronage of the trams but accelerated their depreciation. Plummeting patronage after the war and fashion throughout the western world doomed the tram systems. The last to close was Wellington’s in 1964. 

The trolleybus, - earlier called the “trackless tram” - carries on the electric street transport story. Christchurch had the first installation, in 1931, and it lasted until 1956. Post-war, trolleybuses replaced trams in Wellington, Auckland and Dunedin, and on one route in New Plymouth. Only Wellington has retained the electric buses into the post-oil era, providing a foundation for 100% renewable transport that was previously thought neither possible nor necessary.

(9) In terms of passengers times distance, it is actually the electric rail system which provides the lion’s share of public transport in Wellington – about 70% of peak passenger kilometres. Add trolleybuses and the cable car and around three quarters of Wellington’s public transport function is already electric. 

(10) The current electric rail commuter system was largely built from 1925 to 1955 – thirty years of intense development spanning Depression and War (11) and costing probably a billion in 2007 dollars - well beyond what decision makers are prepared to contemplate for anything except roads today. 

(12) So, what do we need to do to achieve the 100% electric commute? First it needs to be recognised that Wellington has a great head-start, boasting:

· (13) Concentrated transport corridors and clearly defined nodes –  city centres or urban villages – the textbook “pearls on a string” configuration 

· The regional nodes – the “pearls” - are strong centres in their own right, facilitating a local “hub and spoke” transport pattern

· (14) A dense regional CBD which is the destination of  substantial daily travel flows for both employment and non-employment purposes

· (15) Geographic, economic and political imperatives for urban densification along existing corridors, and a will to limit urban sprawl  

· (16) A rail system which is well placed for expansion north and south

· An electric trolleybus system which is being renewed with vehicles which can also operate on battery power

· Substantial potential for embedded renewable power generation, some of which is already under construction

(17)Converting these advantages into a coherent and complete system means completing the regional spine connecting the hubs, and electrifying the spokes. This can be broken down into a number of discrete items:

1
Expansion of electric rail services to connect the urban hubs in the north of the Wellington region. First the vital  rail link through the CBD, starting with just the Johnsonville Line initially, introducing light rail.

(18) Then on to the Hospital, and to Lower Hutt, sharing tracks with the new units. Heavy rail electrification to Masterton should also be taking place at this time. 

(19) The final stage would connect to the Airport on a new line through Newtown.

2
(20) Electric buses: the first hybrid trolley/battery bus is in town (or rather being tested in the bus workshops). It is the prototype of a fleet of 61, but implies the possibility of electrification of all bus services. Not immediately but very soon. Even with $100/barrel oil it is not feasible to string wire over all bus routes, and battery capacity is currently too limited to provide much full-speed operation away from the wires. BUT advances with lithium-ion batteries, or even super-capacitors as used in Shanghai, will soon change all that. 

All bus services could then be electrified using buses which operated uphill or on charging sections under wire but used their batteries for short branches away from the wires, and downhill. With that configuration the whole of Wellington City could be covered electrically using not much more than the current amount of trolley wire.

Small electric shuttle buses, similar to the Christchurch yellow buses or (21) these Chinese super-capacitor buses, could provide rail feeder and local centre services on the flatter, shorter routes in the Hutt and Kapiti with no wiring at all, (22) other than at charging points.

4
(23) Integration: electric transport, particularly light rail, provides excellent opportunities for integrating other sustainable transport modes: walking and cycling, small personal electric transport, and electric cars. The key is level boarding, just like entering a lift.

· (24) The extra room available in rail vehicles makes it feasible to carry bicycles.

· (25) Alternatively, lockers and sheltered bike stands can be fitted into stations.

· (26) Level boarding makes it easy to roll on, roll off public transport – in pushchair, wheelchair, scooter, or just trundling a suitcase. 

· (27) Light rail vehicles – or trams – can be used in any environment – from mainline railway tracks, (28) various street environments, (29) lawns and parks, (30) pedestrian malls. In fact … quiet, completely emission-free and reliably guided trams are so people-friendly they can even be let indoors. (31) This ability to share pedestrian space naturally makes for very easy access. 

· (32) It also means that a trunk passenger transport route carrying up to 15,000 people a day can be run through a pedestrian mall or a lawn – something not feasible with a bus way, let alone a motorway. This has many positive implications for urban design

· (33) Trams and buses, can however, share the same right of way and serve the same stops. This would be necessary along Wellington’s Golden Mile

· (34) Electric two-wheelers are becoming very popular, at least in China. Although hardly suitable for motorway travel, they are ideal for local journeys, such as going from home to the railway station. Providing charging points at the railway station would double the distance over which it is possible to use these vehicles.

· (35) Likewise, the short journeys between home and station are ideal for small electric cars even at the existing state of battery technology. Park and ride lots should have a charger available for every electric car. Payment for the power would be made using the same contactless swipe card that (hopefully soon) will take care of the train fare.  

(36) Electric public transport is all around us in Wellington, and whatever we don’t currently have is in common use somewhere else in the world. Although further technological advance, particularly in batteries, will be welcome, establishing a 100% electric passenger transport system does not rely on it. Our great-grandparents did it in 1904. In Wellington the 100% electric commute is just a matter of evolution. We can do it now. 
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