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Slumdog engineer [Slide 1] 
 
Acknowledge that we meet on Kaurna land. 
 
Acknowledgements. 
 
Honoured to be here today following a distinguished group of previous orators. [Slide 2] 
In particular because it honours Sir Eric Neal 
 
I first met Sir Eric in the late 1980s when I was Minister of State Development and was 
invited to a lunch with the board of BHP of which he was then a member. I continued to 
meet him over the years; but in later years I have come to know him much better 
through Anglicare SA, of which he and Lady Joan are patrons. 
 
They have been wonderful supporters of Anglicare ever since his appointment as 
Governor in SA in 1996, a position which he held until 2001. He continues to actively 
support us even if he does blanch somewhat when Lady Joan enthusiastically bids on 
yet another painting at an Anglicare event. 
 
Sir Eric, you are truly a scholar and a gentleman and also a great humanitarian. 
 
[Slide 3] In accepting the invitation to speak tonight, I was also wanting to deliver it in 
memory of my late father, Dr Maurice Arnold, known to many here from his time as a 
senior lecturer in Civil Engineering at the University of Adelaide from 1960 to 1984. He 
was a Fellow of the former Institution of Engineers, now Engineers Australia, and a 
keen supporter in particular of the Australian Geomechanics Society. 
 
I owe so very much to my parents - my mother, Jean, who is here tonight and to my 
father. In my speech at the service to celebrate his life I quoted from Samuel C 
Florman’s book “The Civilized Engineer” where he had expressed concern that a 
golden age of engineering might have passed and called for its return; he wrote: 

“I regret the passing of the venerable engineers of the nineteenth century … men 
of learning and artistic sensibility, scholars as well as doers.” 

At my father’s service I said: “They have not gone, they have remained core to the 
profession, Maurice Arnold’s life and work has been a testimony to that.” 

And I know the same can be said of Sir Eric Neal. 

My father remained an interested engineer right up to his death in 2006 at the age of 
86. In this slide he is seen inspecting (in 2004) a bridge built by World Vision in the 
Halaughat district, northern BanglaDesh. 

[Slide 4] In this one, in Kathmandu, in that same year, he was commenting on the 
construction risks in the face of earthquake threats – a particularly poignant topic as I 
speak tonight given the tragic earthquakes in recent months in Christchurch, a city 
where he had also worked, lecturing at the University of Canterbury in the late 1950s. 
Noting the predominant construction material in Kathmandu to be brick and mudbrick, 
my father was concerned as to what would be the consequences of an earthquake on 
such constructions. The Bam earthquake in Iran in 2000 highlighted the issue; where 
that city, of similar construction to Kathmandu, had almost totally collapsed into dust 
and debris following the earthquake. 
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[Slide 5] After his retirement, and following years of lecturing at the Universities of 
Hong Kong, New Hampshire and KwaZulu Natal, my father volunteered for three 
months at the Christian Medical College in Vellore, Tamil Nadu; there he lectured to 
the engineering staff. In 2003, when I visited the College with my wife and mother, the 
college was disappointed that my father had not accompanied us as they had been 
very keen to show him the water recycling plant they had built at the College and its 
associated hospital in the intervening period since his time volunteering. 

Tonight I want to speak about two themes. First, I will speak a little about earthquakes 
and their humanitarian challenge for engineers. But I want to focus my main 
comments on the humanitarian challenge engineers should face not just with sudden 
disasters but with slow onset mega-events. 

[Slide 6] The Christchurch earthquakes since September last year until this week 
remind us of the destructive power of the planet’s tectonic plates. In this Year of 
Humanitarian Engineering, it is timely to reflect on the importance of the humanitarian 
aspect of engineering work in the wake of such natural disasters.  

In 2001, I visited Gujarat in India just days after the devastating earthquake there that 
hit on Australia Day of that year. 20,000 people died in that seismic event that 
registered 7.9 on the Richter scale. 

[Slide 7] The epicentre, near the town of Bhuj, devastated a vast area of up to 700km 
away. It was like an atomic bomb blast. 

[Slide 8] … and caught underneath the falling masonry were the tens of thousands 
who died – many because help could not reach them in time.  

[Slide 9] Away from the epicentre, the devastation was partial and sometimes showed 
differences in building practices. Caprice is always a part of the outcome of an 
earthquake’s effects, but so too are the consequences of different ‘redundancy’ ratios 
in the construction of buildings. 

In the earthquake in north Pakistan in 2006, it was noted that that 7.6 Richter 
earthquake damaged or destroyed over 2,000 schools with the loss of the lives of 
18,000 children and their nearly 900 teachers. A former colleague of mine who visited 
that region shortly after it struck, noted how often he observed that public buildings 
had collapsed surrounded by still standing privately-built structures. Though he didn’t 
know the term ‘redundancy’ in the engineering context, he deducted that sub-standard 
building of public buildings had been the cause. Those buildings, through corruption or 
a desire to extend the spending power of the construction dollar, had turned out to 
have negative redundancy compared to the more conservative redundancy ratios of 
the surrounding buildings. 

[Slide 10] There were many engineering challenges in the wake of the Gujarat quake, 
just as there will be in the wake of those in Christchurch. And challenges lead 
engineers to opportunities to innovate. I went back to Gujarat in 2003 to see how the 
rebuilding work had progressed and this slide shows one of 85 classrooms in 17 
villages that had been built as a result of a humanitarian project between BlueScope 
Steel and World Vision. This photo, taken in the village of Sapeda, shows a safer type 
of structure that had been designed to replace the former masonry schools – as Brian 
Kelso, of Bluescope & BHP, said at the time ‘(they were) pleased to manufacture steel 
building solutions … to help relieve the plight of the local people of Gujarat.” 
Essentially, he was acknowledging how engineering was having a long-term impact on 
a humanitarian disaster. 
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And that will always remain both an opportunity and a challenge for engineers. 

During that visit to Gujarat, I also observed the application of new engineering 
solutions in the repair of a major earth wall dam in the district that had been breached 
by the earthquake, as well as safer structures being used in community centres and 
private houses. 

But tonight, I want to spend most of my time in this oration not on the humanitarian 
engineering response to sudden disaster – but to look at the humanitarian engineering 
response to seeming slow onset mega-situations. 

I chose the title Slumdog Engineer because it evoked the movie which I guess many of 
you saw – ‘Slumdog Millionaire’ – that movie and the book (Q&A) on which it is based, 
takes place in Mumbai. [Slide 11] The slums, or zopadpattis, of Mumbai are large – in 
total population they exceed the combined populations of Brisbane, Melbourne and 
Sydney …that is in just one city, over eleven million people living in slums.  

[Slide 12] This is a street shot of a part of the slum, taken when I was visiting a World 
Vision education project in the middle of the Mumbai slums in 2003. 

[Slide 13] And here is an area of rubbish disposal. 

[Slide 14] Now to a place to play for the children of the slums.  

But these shots are from just one set of slums … albeit massive. Yet the reality is that 
they are just a fraction of the rapidly growing slums of the whole world.  

The whole world, but countries of the South in particular, have been in another phase 
of rapid urbanization even greater than that sparked by the Industrial Revolution of the 
early nineteenth century.  

In 1990 about 30% of the world’s population lived in cities. In 2010 this figure reached 
50.6% and by 2050 it will be 70%. Between 1995 and 2005, the urban population of 
the developing world grew by 1.2m a week. Parenthetically, I can’t help but note the 
degree of attention given to half a million asylum seekers each year around the globe; 
and that that figure pales in significance against the 1.2m people a week who give up 
trying to cope in the rural South and take their poverty with them to the rapidly growing 
cities of the South. 

The result has been megacities. By 2025, Dhaka, Delhi, Kolkata, Mumbai, Mexico City 
and Karachi will all have populations larger than the predicted population for Australia 
by that time.  

A very large proportion of those urbanized inhabitants will live in slums. In 2000 the 
proportion of the urban population living in slums was 32% now it is 39%. By 2020, 
889m people will live in slums.   

Of course, I do need to note that while newcomers are arriving in slums on a daily 
basis, there are also those who are leaving. These people have been leaving as a 
result of improving economic circumstance and in the period 2000-2010, it is 
estimated that some 227m moved out of slums over that time, some 172m of them 
being in Asia. 

However, the truth remains that a vast number remain in them – one in every nine 
people on the planet today lives in a slum. 
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If this is not a humanitarian situation, then I don’t know what is. And my call to you 
tonight is to consider how humanitarian engineering can be a part of addressing this 
situation.  

Before I turn to ways in which I believe engineers can rise to the challenge, let me turn 
the clock back to that last great period of urbanization – the 19th century, in the wake 
of the Industrial Revolution. 

Between 1809 and 1900, London grew from 1m to 6m people (in the Greater London 
area). The stories of Dickens and other writers have revealed how harsh life was in the 
rapidly growing urban contexts of the nineteenth century. And yet, over that century, 
things improved – particularly health. 

In terms of how dire things got in the immediate wake of the urbanizing burst, Prof 
Martin Daunton, (in “London’s ‘Great Stink’ and Victorian Urban Planning”), notes that 
in large towns of more than 100,000 people in the UK, life expectancy at birth in the 
1820s was only 35 and it actually fell to 29 by the 1830s as urbanization increased. He 
noted that even by mid-century, 1851, a boy born in Liverpool had a life expectancy at 
birth of only 26, compared to 57 for a boy born in rural Okchampton in that same year. 

Yet by the century’s end, that figure would become 48. I know that doesn’t sound very 
good to us today as we are used to figures closer to 80 – but compared to figures such 
as 35, 29 and 26 for urbanites at different points in the nineteenth century, 48 was a 
vast improvement achieved in the space of less than fifty years. 

How did this happen? Here, I have to say, engineers as a group lost the battle in 
public messaging long ago. Ask non-engineers and they will point to causes such as 
those identified in the Free Dictionary by Farlex (on the net): 

The 19th century was a period of enormous medical change and progress. Many 
diseases that had been fatal in 1800 were either treatable by 1900, or a cure 
would be found very early in the 20th century using techniques developed by 
19th-century scientists. Doctors, chemists, and scientists investigated medicine 
using the new scientific technology made available by the Industrial Revolution, 
and made discoveries that changed the face of medical practice …  Most 
important was the development of germ theory by Louis Pasteur, a discovery that 
gave doctors and scientists the key to understanding, treating, and preventing 
disease. 

So there we have it – we should all stand in applause to the likes of Edward Jenner, 
Louis Pasteur and Robert Koch. 

However, as I recall my father having said to me when I was a child, the cause of the 
great improvements in health and life span in the nineteenth century had been 
engineering advances more than medical.  

Who remembers Sir Joseph Bazalgette? He was the Chief Engineer of the 
Metropolitan London Board of Works, whose response to the Great Stink of 1858 saw 
health-affirming, life-saving engineering works for water and sewerage installed across 
the city. By 1865, only seven years after the Great Stink, he had overseen the 
construction of 2,100km of sewers in London, including 132km of mains interrupting 
sewers. The great embankment projects along the Thames, still in place today, were 
part of this engineering endeavour; indeed most of those sewers are still operational 
today, 150 years later. 
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Now let’s come back to the present. The slums of Mumbai do not for the most part 
have water reticulation or proper sewerage. It is true that there are some water 
projects that have been developed in recent years, but they have only touched the 
edges of the problem. 

But it does not have to be the case that slums of today need remain unserviced any 
more than slums of the 19th century had to remain so. 

[Slide 15] On a recent trip to South Africa, on a drive with a cousin of mine, Roderick 
Arnold, who is a civil engineer working with the City of Cape Town, I was interested to 
hear his comments on the spread of shanty towns over the past twenty-five years and 
of government efforts to improve the quality of life in those settlements. 

Earlier this week, I e-Mailed him to make sure that I had understood the response of 
government to shantytowns in South Africa. In his response, he identified two 
categories of shanty-towns or settlements (formal and informal) – those that had 
service provision to individual allotments and those that had a minimal level of 
provision to groups of shanties. 

Whereas originally, before the large urban influx of the 1990s, government tried to 
provide brick houses on serviced sites only, the offer then had to be scaled back to 
simply providing a backyard tap and a waterborne toilet on an allotment in formal 
settlements.  

Not that the reduction in the provision of brick houses to formal settlements should be 
regarded totally as a negative. There has for some time been a growing body of 
opinion that the key issue in promoting strong community life that is health supporting 
and life affirming, is through the provision of essential services; and that the actual 
provision of accommodation is not so important. Indeed, it may actually be 
advantageous to encourage residents in such communities to build their own 
accommodation from whatever material is available, improving them as their 
circumstances improve. 

The policy shift to serviced allotments, however, became difficult to implement at a 
pace sufficient to provide for an increasing number of new settlers as their influx over 
the past two decades escalated. The result has been the birth of what are referred to 
as informal settlements. 

Before dealing with the ways government has tried to assist each category of 
settlement and of the engineering implications of such assistance, it is worth 
considering some facts that can be easily overlooked when thinking about slums in 
general and why they exist where they do and the consequences that arise.  

Roderick commented on this issue:  

“It is natural that many of these informal settlements have ended up in areas that 
are considered unsuitable for housing which is why they were undeveloped in the 
first place. Consequently, many of these are in areas subject to high groundwater 
table flooding … or located in floodplains of water courses. Most shack 
households … (are) a serious fire problem and since shacks are close together 
fires spread very rapidly but … are inaccessible to fire and rescue services.” 

In the case of the formal and informal settlements of Cape Town, considered 
responses were developed by the authorities; responses significantly driven by 
engineers. 
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As a starting point, a baseline was established so that “all citizens (should) have a 
right to access to clean water.” Similar views were held with respect to sewerage and 
power.  

[Slide 16] On the subject of power, you may notice in this slide the tall power poles 
with distribution lines running down from them, providing a reliable and affordable 
supply of electricity to these settlements. 

[Slide 17] On the subject of water and sewerage, two criteria were established for 
informal settlements – the first, that no household is to be more than 200m from a 
standpipe and that there should be 1 toilet for every 5 informal households. While not 
as good as the provision of a backyard tap and waterborne toilet for every allotment in 
a formal settlement, the water and sewerage criteria provided a basic level of water 
sanitation. Whilst privacy is not guaranteed by the toilets shown here, they at least 
guarantee a reasonable level of sanitation. 

[Slide 18] Here, in a wat/san project sponsored by the Dutch government, we see the 
same criterion being supported, this time with a deal more privacy. 

On other issues besides wat/san and power, Roderick advised that, even in informal 
settlements, area cleansing is carried out by local workers contracted by local 
government. Furthermore, dirt tracks for vehicles (especially emergency vehicles) are 
created as are rudimentary stormwater drains. 

I must say hearing of the dirt tracks, I was reminded of a conversation my parents 
recalled they had heard during a visit to South Africa in 1990, on the eve of the end of 
apartheid. It was a conversation where two contending points of view were expressed 
about the reason for the high quality ring-roads surrounding townships such as 
Soweto – networks that had been built in the ‘70s and ‘80s. 

[Slide 19] This is a google map view of Soweto today. 

[Slide 20] This image covers the same image as in the previous slide but with open 
spaces and major ring roads highlighted. So it does seem as if places like Soweto 
could relatively easily have been contained in the event of disturbances. 

Such an outcome does seem to evoke Baron Haussman’s response to Napoleon III’s 
order to rebuild Paris in the middle of the 19th century. John Renehan in “Napoleon III 
and the rebuild of Paris” wrote: 

“Napoleon III designed Paris in such a way that the streets could not be 
barricaded. The streets of Paris had been barricaded eight times between 1827 
and 1849, and three of those times had led to Revolution. The narrow streets 
were easy to barricade, and military forces were essentially useless in 
penetrating them. Hidden up narrow streets, military units had a hard time getting 
there ... Napoleon III’s army could easily mobilize on these (new Boulevards) to 
put down a rebellion, (and) the likelihood of barricades was in itself already lower 
because of the change.”  

The Sharpeville Massacre of 1960 and the Steve Biko Riots of 1976 might have 
inspired the authorities of the day to call upon similar engineering solutions for Soweto 
as Haussman had done for Paris. 

In fairness to both Napoleon III and Haussman, I should add, however, that in addition 
to those defensive road layouts, the rebuild of Paris saw such other improvements as 
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a quintupling of the sewerage network over a twenty year period to 1869 – thanks to 
the particular efforts of the engineer Eugene Belgrand. 

And, with respect to both Paris and Soweto, I do note the right of the state, for the 
common desire for an orderly society, to consider such things. My point here is that 
these were engineering solutions to a security question and they do require of the 
engineer at least a reflection on whether the common good is the goal or authoritarian 
oppression. 

I said I had two challenges I wanted to lay before you tonight. The first has been how 
can engineers, who disproportionately live in the First World, play a part in the 
provision of engineering solutions to improve the quality of life of people who are living 
in the burgeoning slums of the developing world. 

But there is a second challenge. And this relates to how engineers in the first world 
can help increase the numbers of engineers who actually come from developing 
countries. 

I will tell you a story in a moment, but before I do so, I want to share a particularly 
horrifying thing I saw on my first visit to the slums of Dhaka. Back in 1999 I was taken 
to see World Vision projects in the vast slums of the Bangladeshi capital. One project 
in particular was profoundly moving. It was no more than a classroom where children 
from the slum were being primed, coached in order to sit entrance exams. Remember 
these children had no study facilities or resources at home – their homes were about 
the same size as this dais upon which I am now standing. I was horrified to see them 
having to go through such a competition, for only some would succeed. Why should I 
be so horrified at the prospect of a school entrance exam when we have all gone 
through similar things to enter university or college? It was because the children I saw 
there were not 16 or 17; they were 5 and 6. They were being coached to have a 
chance to pass the entrance test to be able to go to primary school. At that tender age, 
they were having to worry about whether a schooling future would be their fortune or 
whether they would never be able to get an education. 

Now to the story. It is a simple but true life story. The story of Fatima and her husband, 
Shaik. The story is from a press report by Chris Thangham:  

“Fatima, when she was 15 (six years ago), was taken out of school by her 
parents and had an arranged marriage. This put an end to her dream of 
becoming an engineer. She was married to Shaik Salary, who sells food in the 
streets and makes an average of $2 a day and is illiterate. ‘When I said I wanted 
to be an engineer, my parents and others just dismissed my dreams,’ Fatima 
said. ‘They said that a girl from the slums could never get to become an engineer 
or work for big technology companies.’” Since her family dismissed her dreams to 
become an engineer, she turned to her husband, who was very receptive to her 
ideas and encouraged her to study … but education is expensive for many 
especially those that live in slums, they somehow managed and sacrificed by 
going hungry at times to pay for her books and university fees … a charity 
organization heard about Fatima and Shaik’s plight, so they decided to offer her a 
soft loan to finance her engineering degree. Fatima worked hard and earned her 
engineering degree with honors. Shaik is extremely happy about his wife’s 
progress and said: ‘I am a poor illiterate man, I did not want her to be like me. 
Now that she has worked hard and achieved so much, people will look at us with 
respect.” 

I know that Engineers Australia, formerly the Institution of Engineers, has a great 
record of encouraging students in our secondary schools to study engineering at 
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university. I can recall participating as Minister of Education in the 1980s in the launch 
of some best practice programs of curriculum development done by the Institution to 
encourage students to study maths and science and to see their relevance, through 
engineering, to the real world. 

So I know I can reasonably put this question to you all – having done such 
encouraging things for students in this country, what will you do for students such as 
Fatima and others who live in slums so that they can become part of the engineering 
solution for the provision of life-affirming, healthy settings for those who, in their 
hundreds of millions, will continue to live in slums?  

Can I now close harking back to the words of Samuel Florman, but perhaps this time 
rephrasing both more positively and contemporaneously his statement: 

“How will engineers of the twenty first century, as people of learning and 
sensibility, scholars as well as doers, respond to the call of humanity as did their 
nineteenth century predecessors.” 

Thank you. 
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