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In late 2003, Government awarded the Open Polytechnic of New Zealand a sum of money to evaluate
the level of educational underpinning relevant to the “Earthquake Industry” in New Zealand.

In this context we might identify the “Earthquake Industry” as:
 “… any industry or organisation which has a contribution to the study and analysis
of earthquake phenomena including the commercialisation of research into earth-
quakes, and the delivery of product and services to clients operating in existing or
potential earthquake prone environments.,,”

The brief from Government was to:
• Visit industry leaders/earthquake practitioners throughout NZ an obtain data on industry

expectations and requirements
• Assess industry needs in New Zealand, including quantifying skill requirements, gradu-

ate profiles and forecast demand for graduates. Identify skill mixes and forecast numbers
of graduates. Report as basis for developing learning outcomes

• Undertake data collection and analysis.
And subsequently to:
• Develop required learning outcomes including identifying requirements for assess-

ing/developing courses/programmes
• Assess current NZ courses and programmes and document suitable NZ

courses/programmes (or not) and level of suitability
• Assess New Zealand institutions capability and potential to deliver additional

courses/programmes and laboratories
• Assess courses or programmes offered by overseas tertiary institutions on the same basis

as for New Zealand institutions above.
• Develop a pilot marketing programme to attract prospective students into Earthquake

Engineering if that course of action was appropriate
• Formalise partnerships with industry, WREDT,
• Seek approval and develop courses/programme (if appropriate) for implementation

There are four key questions or issues, which flow from this process:
1. Why is this process being led by the Open Polytechnic?
2. What if the study finds that the industry is well served by tertiary institutions already?
3. What about the non-engineering aspects of the earthquake industry such as insurance, valua-

tion, civil defence and property issues relevant to earthquake prone environments…?
and..

4. Doesn’t the industry already know the answers to the above questions?
Let me respond in order:

1. Why is this process being led by the Open Polytechnic?

Firstly The Open Polytechnic sought the funding in the first place but of far greater importance is
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that this is a cooperative project involving Auckland and Canterbury University Engineering
Schools and The Open Polytechnic and WelTec and as a reference group some of the people here
who are in senior positions in their organisations.

This does not mean that I am speaking for those organisations,… they are quite capable of
speaking for themselves… but it does mean that their input into the final report will be
considerable, balanced and comprehensive.

2. What if the study finds that the industry is well served by tertiary institutions already?

If this industry is well served educationally then we will have established that as a fact rather than
anecdotally, and there will then be no impediments (as far as skills provision anyway) to sustained
industry growth.

Alternatively we may well establish that a skills shortfall is one factor in restraining industry
growth.
I am not yet able to categorically state such a position at this time.

3. What about the non-engineering aspects of the earthquake industry such as insurance, valua-
tion, civil defence and property issues relevant to earthquake prone environments…?

It seems to be that we sell ourselves short if we don’t consider the implications of insurance,
valuation, civil defence and other property issues in any study of the educational issues pertinent to
the industry, not only for a New Zealand market but for an export one.

I would argue that the impact on (say) a property valuation of being closer to, or indeed
further away from a fault line, is significant and affects the sale or purchase price and the
relevant insurance cover.
Further, the insurance for such a dwelling or multi-storey structure is likely to be contingent
on the structural design in terms of ability to minimise earthquake impacts…
The point I believe that is increasingly obvious is that all these areas are part of the
“earthquake industry” and for that reason must form part of any study in this area.
More to the point the skills needed to assess such factors are part of the underpinning of the
industry.

and..
4. Doesn’t the industry already know the answers to the above questions?

In talking to a number of professionals in this area, most of whom are in this room, I suggest
that the answer is no, at least not comprehensively.
I am encouraged by the professionals in the project advisory group who have encouraged me
to address these issues in detail so that we can all share the answers and where there are no
clear answers, enable a rational approach to finding them.

This study will run the course of a year before we have a definitive picture of the educational issues
underpinning the industry. To presume that we know all the questions and answers that the study will
identify is to negate the need for the study.

It may be helpful however to review some of the frameworks underpinning the study.

What exactly is “Earthquake Engineering”?

It is both intellectual property and physical product, but it is not a commodity, you do not buy it “off
the shelf”

At this point in time most of the knowledge in New Zealand about earthquakes, lies with people in this
room. It lies in what is in your heads, in your drawings and specifications and in your computers.

This knowledge enables you to be the best in the world today, potentially to be the supplier of choice
to towns, cities, regions and nations…

But what about tomorrow…?
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Has this industry provided and promoted the supporting foundations to be able to grow that
intellectual capability…?

Where are those who will replace you going to come from, what are the skills they need today to either
replace you or give you the leading edge tomorrow…?

Engineering is all about understanding how the laws of physics can be applied to the real world.

The education of those who engage in engineering has to be tempered by the reality of time and
money…

Stephen Hawking the renowned physicist commented:

"My goal is simple. It is complete understanding of the universe, why it as it is
and why it exists at all."

Physicist Eugene Wigner commented:

Physics is becoming so unbelievably complex that it is taking longer and

longer to train a physicist.

It is taking so long, in fact, to train a physicist to the place where he or she
understands the nature of physical problems that they are already too old to solve
them.

Engineers would like to know everything about the world we live in but engineers tend also to be
realists.

On the other hand not knowing everything about the world doesn’t stop engineers from applying the
knowledge we do know.

I was interested in this definition of a geologist …

Geologists are amazing. They know hundreds of words for different sorts of dirt
and hundreds of words for things dirt does when left alone for a few million
years….

Mind you some father is reputed to have said, on hearing that his daughter wished
to marry a geologist, that “Geologists have their faults"…. I’m sure there are
equally facetious “engineer” jokes as well!

While in no way belittling the significant contribution that geologists make to the study of earthquake
engineering I would say that because earthquake engineering is a dynamic science we can make major
contributions on what we know now, recognising that the boundaries are being constatntly expanded.

The increasing speed at which existing knowledge becomes obsolete, and the rapid changes in the
means by which it is delivered and renewed, will require the higher education sector to adopt new
methods to deliver that knowledge.

This is particularly so in areas like earthquake engineering where knowledge is not obtained only
through analytical procedures, but also on the basis of considerable field experience.

As indicated, the study has only recently commenced and as noted earlier it is premature to presume
what answers will result. But our preliminary work indicates that there are are educational issues
worthy of further study.
What are some of these issues:

In “Current Directions in Earthquake Engineering Education: The University Consortium on
Instructional Shake Tables”, the authors1 note:

                                                     
1 S.J. Dyke, K.Z. Truman, and P.L. Gould, Washington University in St. Louis
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Although considering the dynamic behavior of buildings and bridges is of
fundamental importance in modern structural design, undergraduate civil engineering
students seldom develop an understanding of the way that these structures respond
when acted upon by time-varying loads.

Because this topic is of great social and economical importance, there is a need in
current civil engineering programs to provide more formal training in structural
dynamics and earthquake hazard mitigation at the undergraduate level. Further, many
students in non-engineering disciplines would gain from such exposure to basic
concepts in earthquake engineering. The University Consortium… was formed to
integrate earthquake engineering into the undergraduate civil engineering curriculum.
… co-operating to develop a series of “hands-on” experiments for students at all
levels.

My first point is that earthquake engineering needs to address the contributions and needs of engi-
neering AND non-engineering disciplines… and we need to train those people in the requisite skills.

Secondly we need to address how we train those who contribute to the delivery of “earthquake
engineering”.

In a paper titled “Distance Learning In Earthquake Engineering Education”, Fischinger and Isaković2

who have trialled a web based system for skills development and training, comment:

(The) final goal (for) the project is the implementation of a prototype international
multimedia education system in earthquake engineering using modern information
technology. The following basic schema of the system is pursued:

      Computer supported teaching and advisory system.

Perhaps the lesson here is that we can train or professionally develop some skills without even leaving
our office!

What skills do those who have a responsibility for approval of a building development or alteration
have… or need to have… in assessing a building near a fault line, Aside from any subsequent liability
issues, territorial authorities are in a key position to ensure the highest standards of earthquake
protection consistent with legal requirements are met, yet there is a view that many staff lack
fundamental skills in this key area.

How might an education package be put together to complement any export offering that New Zealand
companies develop such that issues pertinent to some or all of the disciplines of earthquake detection

                                                     
2 Fischinger and Isaković, “Distance learning in earthquake engineering education”, Institute of

Structural Engineering, Earthquake Engineering and Structural IT, Department of Civil and Geodetic
Engineering, University of Ljubljana, Jamova 2, si-1000 Ljubljana, Slovenia, e-mail:
matej.fischinger@ikpir.fgg.uni-lj.si
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and measurement, building construction, building project management, civil defence preparation and
planning, network and subdivision design, post earthquake damage mitigation … and the list goes on
and we haven’t even covered the issues of insurance, valuation and risk minimisation.

I would like to think that the information which results from this study when it is completed will
provide an educational framework which will strengthen those areas of earthquake engineering which
are already well served and allow the development of those areas which have potential to improve.

Who are the beneficiaries of this… we all are, but even more I believe we will enable an overall better
economic performance.

And that has to be good for all of us.


