
Paper Number 02

Selling earthquake engineering services to clients

P. Butcher
Engineering and Construction at The Open Polytechnic of New Zealand,
Private Bag 31-914 Lower Hutt

K. Cooper
CLC Consulting Group Ltd, PO Box 51-547, Pakuranga, Auckland. 2004 NZSEE

Conference

1  INTRODUCTION

The essential question I wish to pose is:

“Is the earthquake engineering industry taking full advantage of the opportunity it has to sell its
services to its clients, especially internationally?”

People close to the earthquake engineering industry are aware of the substantial amount of new
information and knowledge that has been generated by the industry in recent years about future
earthquakes, their likelihood and intensity. Substantial research has also produced valuable data on the
performance in earthquakes of buildings and other structures built to differing levels of structural
soundness.

Much of this information is relevant to the property market, but to date is having only a limited
influence on market values because the market is having difficulty in getting access to the relevant
information and has a lack of understanding of its real meaning and effect. For this new knowledge
about earthquake engineering to have its full and proper effect on the property market, the earthquake
industry itself will need to become involved in developing “individual-property earthquake safety-
assessment information systems” that the property market can understand and that local authorities
can administer in an impartial and professional way. There is thus a gap between where the leading
edge of knowledge on earthquake engineering has reached in various areas and the utility of, and
access to, this information by the property market.

The aim of this paper is to highlight this gap and recommend that steps, some of which are already
under way, be taken to close it. By doing so the demand for earthquake engineering services will
inevitably expand as the property market is able to make more use of, and get more value from, the
information that can now be provided by the earthquake engineering industry.

One can, therefore, conclude that the following actions appear to be called for:

(1) That the earthquake engineering profession itself make renewed efforts to work to convert its
new levels of knowledge into easily comprehensible information systems that can be used
by property owners, tenants, mortgagees, insurers and other people with a direct interest in
property. As an example, if implemented, the proposed New Zealand Society of Earthquake
Engineers’ Building Grading Scheme for grading buildings according to their assessed
structural performance would be a very useful signal system to the market as to the exposure a
property had to the risk of earthquake damage. For earthquake engineering information to be
of real value to the property market its conclusions need to be brought down to the impact it
has on individual properties. Without this level of specificity the information will be of limited
use to what is a reasonably sophisticated market.

(2) That earthquake engineers take the initiative and learn about relevant concepts and principles
from the accounting, property valuation and town planning disciplines to assist them present
their findings in earthquake-related projects in a way that enhances the chances of proceeding
of the various proposals upon which you work. For example, if you learn some of the
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fundamental principles about property valuation you may well know the possible effect on
property values of some of your proposals. This will no doubt be important to the parties that
commissioned your work.

(3) That other relevant professional groups such as accountants, valuers, insurers, architects and
town planners are made aware of the findings of your profession over recent years. Again, this
would be more effective if the information systems referred to in (1) above were available to
you to help explain your material to these groups.

Perhaps one of the first matters to be resolved is: “What should the ultimate individual-property
earthquake safety-assessment system look like?” By getting some agreement on this, efforts could
then be made to work towards implementing such a system with territorial local authorities over
the longer term. The agreed system will need to be flexible so that it can accommodate further
information as new earthquake engineering developments take place in future years.

2 CRITICAL INFORMATION REQUIRED BY THE INDIVIDUAL-PROPERTY MARKET

(1) The Site

A measure of the earthquake risks relating to the site, measured on a scale of 1-10, where one
is high risk and 10 is low risk. In practice, such a system may be too simplistic to be of any
real value in establishing a fair and objective measure of risk. It may be that a more complex
measure would be necessary. However, the more complex the measure the less value it would
have to the property market.

(2) The Building(s) on the Site

A measure of the earthquake risks in relation to the assessed structural soundness of the
existing building(s) (usually just the principal structure) on the property, assessed on a scale of
1-10, where one is highly likely to incur major damage, and 10, where the building is built to a
very high standard of structural integrity and no damage is contemplated.

(3) Cost Estimate

When the building(s) on a site fall below a stated level of structural soundness, and also taking
into account the risks attaching to the site, prepare an approximate cost estimate of the likely
costs involved in strengthening the building(s) to an acceptable level of soundness.

In debating these matters one needs to be totally realistic about what is desirable and achievable.
Introducing new safety measures that have a significant ongoing administration cost and would
also involve adversely affecting the values of a significant number of properties are not readily
likely to gain political support, nor should they. This means that a very well researched and crafted
case would need to be prepared to gain the necessary support. The costs involved in administering
the proposed new information service must clearly be related to the benefits that would be
generated by introducing such a system. It may well be found that the ultimate individual-property
earthquake safety-assessment system may need to be limited to just those areas of New Zealand
with a relatively high earthquake risk, and within that area, to only notes recorded against each
property’s Land Information Memorandum (LIM) held by the local authority.

As you know, the Building Act 1991 makes territorial local authorities statutorily responsible for
determining whether or not existing buildings in their areas are earthquake prone. The Act specifies a
building is earthquake prone if:

“… having regard to its condition, the ground on which it is built, and because of its construction
being either wholly or substantially of unreinforced concrete or unreinforced masonary, the building
will have its ultimate load capacity exceeded in a moderate earthquake and thereby would likely to
suffer catastrophic collapse causing bodily injury or death to persons in the building or to persons on
any other property or damage to any other property.”

As is acknowledged, the Act gives a very narrow definition of “Earthquake-prone Buildings.” In the



3

case of Wellington City, the Council has achieved considerable progress over the past 35 years using
this, and the former legislation, to reduce the numbers of buildings which are suspected or confirmed
as being earthquake-prone. In the CBD the number has fallen from 750 in 1968 to just over 100 now.
This reduction has been achieved through demolition or strengthening. (For further details see
Wellington City’s Building Safety Policy 1998.) Since you are all reasonably familiar with this
legislation, and its effect, I see no need to go into further detail.

3 EARTHQUAKE INSURANCE

In the 1990s the Government phased out the Earthquake Commission’s responsibility to provide
earthquake insurance to non-residential properties. This meant that commercial, industrial and other
non-residential land owners from that time on have been required to seek earthquake insurance from
private sector insurance companies. In providing this class of insurance cover these companies have
set premium rates that take into account the insurance company’s assessment of the risks involved in
providing earthquake insurance cover to the individual properties covered by the particular insurance
policy. From the owner’s viewpoint there is a strong incentive to have buildings that have high levels
of structural soundness as they obviously have much lower annual earthquake insurance premiums. A
number of building strengthening projects have been undertaken largely to achieve enhanced structural
soundness and as a result lower annual earthquake insurance premiums. In effect this is the market
working to produce enhanced structural soundness in existing buildings.

4 TECHNICAL OBSOLESCENCE AND ITS EFFECT ON ASSET VALUES

As our first example take the case of medium-sized passenger aircraft carrying 100 to 150 passengers.
As we all know there has been substantial development in the design of aircraft and aircraft engines
over the past 40 years. One of the effects of this development has been a steady improvement in the
efficiency in the use of fuel of each passenger-kilometre travelled.

In determining the market value of second-hand aircraft of the above class, the market will make an
allowance in the prices paid for such aircraft that takes into account the lower efficiency with which
fuel is used in older aircraft as compared with new aircraft. The difference in performance between the
two is usually termed “technical obsolescence” and a value can be assigned to it.

As a second example, take the case of thermal power stations burning coal to generate electricity.
Again through research and improved design over time these stations are improving the efficiency at
which they convert coal into electricity. This means that this issue needs to be taken into account, and
a loss in value determined when the market must decide the value of an existing thermal station that
does not have the efficiency of the most modern design.

With real estate developments, of course, we are dealing with long-life assets and, because of their
long lives, significant technical obsolescence can occur as buildings and structures age – for example,
solid partitions in a commercial office block. In a sense, by bringing more detailed information to the
market about the degree of resistance that buildings and structures have to potential earthquake
damage, earthquake engineers have the effect of highlighting a particular form of technical
obsolescence. It is a form of obsolescence that for many years has been partly hidden from the
property market and as a consequence insufficient allowance made for it in the prices paid for some
properties. Bringing this form of technical obsolescence to greater awareness of the property market
will have the effect of lowering the value of some older buildings with poor structural soundness. As
this happens, it then improves the economics of upgrading these buildings, as the remedial work will
clearly add to the value of those written down valued buildings, or alternatively it will improve the
case for totally replacing the existing buildings with new buildings.

In the case of real estate developments involving buildings and engineering structures such as bridges,
as they age they are all likely to suffer varying degrees of technical obsolescence. This means that if
they were rebuilt, the replacement asset would be different in a variety of ways from the existing asset.
In valuing existing real estate assets it is often highly desirable to determine the probable
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specifications of a probable new, replacement asset, as a useful step along the way to determining the
current value of an existing real estate asset that is, no doubt, suffering from a degree of technical
obsolescence.

To address this, valuers have developed the concept of “Modern Equivalent Asset” (MEA) as a useful
means of helping to interpret the prices being paid in property markets. This could be a useful tool for
earthquake engineers to use if you are not already doing so. Of course, by using the “MEA” approach
one has access to reliable replacement costs because those are the type of asset that is currently being
built by the market on other sites. (Usually the older designs are no longer being constructed.)

Often for accounting purposes and sometimes for valuation purposes, commercial building costs are
divided into two components, namely: the building structure, which may equal 80 percent of the
overall original cost of the building, and the plant and machinery component, the balance of 20
percent. The plant and machinery component is normally made up of the costs of the lifts, escalators,
air conditioning, heating system and the like. Both of these are then subject to different rates of
depreciation to reflect the different length of lives both of these classes of assets will have.

5 SOME CHARACTERISTICS OF THE PROPERTY MARKET

The property market is made up of a number of major property categories such as residential, rural and
commercial, and within each of these categories are further sub-categories such as single-unit housing,
purpose-built residential rental blocks, or houses converted to rental units. The second important
characteristic of the real estate market is that all properties have a geographic location that makes them
unique compared with any other property. In analysing the prices paid in the real estate market, one
does it by property type and location, and from this one can determine property value levels at a
specific date and also value movements over various time periods for different classes of property.

The property market is made up of a large number of buyers and sellers, most of whom are involved
with either only one or a small number of transactions at any one time. The property market is
surrounded by a large number of property experts such as real estate agents, lawyers, valuers, builders,
mortgage lenders and local authority officers who provide information, advice and expertise to both
buyers and sellers. The effect of these various knowledge inputs produces a property market that
works in a stable and reasonably logical way.

The method of selling is usually by private treaty (i.e. by private agreement), tender, or auction.
Auctions are popular on a rising market or, in the case of premiere or unusual properties, but private
treaty is by far the most popular method of sale in New Zealand. The aim, of course, in all cases is -
from the vendor’s viewpoint - to achieve the best, or highest, price and their selling agents are there to
assist them with this process.

The way it works in most cases is that a property is listed for sale and then an intending buyer will
make a written offer for the property at a somewhat lesser figure than the asking price. The seller will
then consider the offer, may accept it, or make a counter-offer. If agreement can be reached, a written
Agreement for Sale and Purchase is signed by both parties but in most cases this agreement is in fact a
conditional agreement to buy, as most intending purchasers make the agreement conditional on a
number of conditions being met. These commonly include the purchaser getting the required mortgage
finance, a supporting valuation on the property from a valuer, a satisfactory inspection report by a
builder, a LIM report without adverse features from the local authority, or the like. A certain period of
time is specified in the Agreement for Sale and Purchase for the purchaser to action these various
conditions with hopefully a satisfactory outcome in each case and once this is achieved the agreement
becomes unconditional and the purchase must proceed.

There are, however, many signed conditional Agreements for Sale and Purchase that fail to convert to
unconditional agreements. This happens when one or more of the conditions are not met. An example
of this is where a valuer for the intending mortgagee says the proposed purchase price is excessive and
restricts the amount recommended for mortgage leaving the purchaser with insufficient finance to
complete the sale. If further earthquake-related information was made available to the market it is
likely that this information could also become a factor in the price-setting process of individual



5

transactions. Clearing conditions in Agreements for Sale and Purchase would also tend to bring to
light the existence of earthquake engineering information relating to the property if it was readily
available... Sometimes in the light of the information that becomes available as part of meeting the
conditions of the agreement the original sale does not proceed but the buyer may well go back with a
fresh lower offer to the vendor. This may, or may not, be accepted.

A similar process of conditional agreement is also followed when a business sells and the agreement
between the buyer and the seller is made conditional subject to the buyer undertaking due diligence to
satisfy themselves that the accounting statements presented as part of the selling process do reasonably
reflect the true financial position of the business. If the buyer believes when he has completed the due
diligence, that the accounts don’t reflect the actual position, he can withdraw from the offer to
purchase that he has made.

In looking at the property market it is also important to note that some classes of property, such as
single-unit housing, sell frequently and, as a result, there is plenty of market evidence to support a
given level of property values. There are other parts of the property market, such as specialised
industrial properties, local halls, school buildings, water reticulation systems, and roads that are
seldom sold and, therefore, there is much less direct market evidence as to their value. As I will
explain shortly, there are still reasons why this second group of properties must be valued regularly
and to support this, there is an extensive set of valuation standards that is maintained by the profession
to ensure a consistency of answer. Some of the behaviours of the market that happen with the
frequently traded properties are then carried over to the valuations that are made for properties that are
seldom if ever traded.

6 PROPERTY VALUATION ISSUES

As you know, there is a profession of property valuation that operates under the Valuers Act 1948.
The Government has had a long-standing interest in ensuring that there is a robust and secure land
tenure system in New Zealand and a system of property valuation that is seen as reliable and credible.
In New Zealand’s very early days of colonial government it adopted the Torrens Land System from
South Australia and set up a public land register that was state-guaranteed as to title and survey,
although not all land has yet reached the full guarantee as to title and survey.

Property values are obviously determined by supply and demand in the market place for each class
property in each general location. Property values for different classes of property and in different
locations obviously do not necessarily all move in the same direction, or at the same rate, over any
given period of time.

6.1 How one goes about valuing property

There are three recognised methods of determining the value of a property, or for that matter any asset.

(a) Comparable Sales

The first method is to look at prices being paid for similar properties in the market place and
compare these with the property under consideration. Under the Land Transfer Act, when a
property sells, details of the transaction, such as the amount paid, the names of the vendors and
purchasers, and the date of the transaction are required to be recorded in a public register. This
means that there is a comprehensive flow of information of what has been paid for individual
properties so that the market is well informed about the level of realisations currently being
achieved.

(b) Replacement Cost

The second method of arriving at the value of an improved property is to assess the cost of buying
a replacement vacant site and adding to this the estimated cost of replacing the improvements of
the subject property, less an allowance for depreciation, depending on the age of the
improvements. Markets behave in rational ways, so in times of rapidly rising real estate values it
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becomes economic to add to the stock of land and buildings by building further properties as new
construction costs are heavily influenced by wage rates and these tend to rise at slower rates than
property values during boom times.

(c) Income

The third method of determining value is by assessing the income-earning capacity of the
property. In the case of commercial property this is usually in the form of rents and from these a
net rate of return can be determined for the particular property. Property sales can then be
analysed.

Each of these three methods of assessing value can be looked at as being one leg of a three-legged
stool, where the seat of the stool is the value of the property and this is held up by the three legs of:
comparable sales, replacement cost, and earning capacity. In a stable market all legs of the stool
should be of the same length, and the seat, which is the value of the property, should be horizontal.
That means if you value a given property by each of the three methods you will get the same value for
the property.

However, from time to time the economy goes through periods of rapid expansion that then ease off to
be followed by stable periods and then downturns. This of course is known as the business cycle.
During times when there is rapid expansion of the economy, business confidence is high and credit is
readily available to finance sales of properties. As a result the value of existing properties rises rapidly.
This has the effect of making it profitable to add to the stock of existing properties by building more
properties. At least initially, wage rates, which make up the major cost of building, tend to rise at a
slower rate making adding to the stock of existing properties very profitable. This means that as far as
our theoretical construct of value for an asset is concerned (the three-legged stool) the seat will tip
upwards in favour of the comparable sales leg as the values of comparable sales rises steeply.

As the economy plateaus and demand slackens the increase in the values of comparable sales starts
slowing down and then tapering off to probably the rate of inflation. The cost of building additional
properties then increases and catches up with the values of comparable sales. The two legs of
comparable sales and replacement cost eventually become the same length. At that point there is little
profit in adding to the stock of existing properties and there is a general decline in building activity. If
the value of comparable sales falls much below replacement cost, activity in the building industry will
slow to a crawl.

As to the third leg, that of income-earning capacity, in times of rapid expansion rents rise rapidly for
new lettings making it economic to build additional properties to take advantage of the new higher
level of rents. The income-earning leg then closely matches the behaviour of comparable sales for new
commercial lettings. As to the income paid by existing tenants, they usually have occupancy through
existing leases of several years’ duration. It is common to have, in the case of commercial lease, a
lease term of, say, three years where the rent remains unchanged for that duration, and then have a
right of renewal for one or two terms of three years. This means that in the case of a rising rental
market, existing tenants enjoy a lagged effect in having to meet a new higher level of rents.

From an earthquake engineering viewpoint, there are several important issues to note at this point. The
first relates to the fact that once a building has been built the market quickly loses interest in what it
cost to build and what its current replacement cost would be. The most important of the three legs of
value to the market are:

(1) what could you sell the property for (comparable sales)? and the related point of:

(2) what level of net income is being earned now and in the future (leg 3, income-earning
capacity)?

If an issue like building safety is then raised, the behaviour of tenants (who are responsible for
generating the income for the property) needs to be noted. While the signatory to the tenancy may not
be particularly concerned initially the tenant’s staff are likely to react sharply once they become aware
that they occupying space which is not of the highest safety and make representations to their
employer (the tenant) to be moved immediately to safer premises, or that the subject premises be
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immediately up-graded. This is likely to happen in case of public sector unions because they will often
demand high standards of office accommodation particularly where safety is concerned. As a result, in
most New Zealand provincial towns only the most desirable office accommodation is occupied by
government departments and agencies. This is also often true for big employers such as banks and
insurance companies.

Therefore in some aspects of commercial real estate the behaviour of tenants is almost as important as
that of property owners. Under pressure from tenants to upgrade, many commercial premises owners
would have little choice but to upgrade. From the staff and union point of view taking action on safety
costs them nothing and they appear to take the moral high ground.

Another group would be affected once earthquake safety ratings became more widely known and that
is that of lenders. A number at the top end of the market would inevitably elect not to lend on premises
of questionable safety preferring to avoid the problem by only lending only on highly rated earthquake
resilient premises. These two factors of the behaviour tenants and lenders would have the effect of
lowering the value of poorly rated structural soundness buildings.

Valuations of property are undertaken for a variety of reasons and it is important that the valuer knows
the purpose of the valuation before he or she undertakes the valuation assignment because its purpose
will dictate the approach to be used.

6.2 Reasons why valuations are undertaken

(1) For renting or leasing of a new tenancy

(2) For lease renewal, or ground rent renewal

(3) For disposal, or possible disposal

(4) For purchase, or possible purchase

(5) For a matrimonial division of assets

(6) For transfer or exchange of property to another party

(7) For compulsory purchase by a public authority

(8) For local authority rates

(9) For taxation other than rates

(10)For financial reporting

(11)For insurance (establishing an asset value on which to pay a premium)

(12)For determining a insurance claim

(13) For lending on the security of property (mortgage)

(14) For mortgage progress payments

(15) For an assessment of redevelopment proposals

(16) For an assessment of the effect possible land-use change

(17) To assess a value as an input to the pricing of goods or services

Property valuations divide themselves into two groups, namely: those that are carried out under a
particular statute and those that are not. In the case of statutory valuations it is important to follow the
procedures and approach that are provided for in the particular statute (e.g. Public Works Act). Value
is often defined and this will affect how the valuation is arrived at. For example, in valuations for
rating purposes the definition of value means that in the case of rented properties the rents being paid
by the current tenants are to be disregarded and normal prevailing market rents are to be used to assist
in arriving at the value of each property. The reason for this is that where rating is based on the Capital
Value of properties the values should not be influenced by the actual rents paid on individual
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properties, but by the prevailing rent level payable in the general area. This means that two identical
flats would have the same valuation for rating purposes notwithstanding that one of them might be let
at a much higher rent than the other when the valuations are carried out.

In the case of statutory valuations there is usually a substantial body of court cases that have
established a series of principles that must be reflected in later valuations. It is essential that the valuer
take these into account in preparing their valuation of a property.

Non-statutory valuations are not specifically required to follow a particular statute but there are
valuation professional standards applying to each type of valuation and these must be followed.

In the case of valuations for rating purposes the statutory definitions of value are:

Capital Value

“Capital Value” of land means the sum which the owner’s estate or interest therein, if
unencumbered by mortgage or charge thereon, might be expected to realise at the date of
valuation if offered for sale on such reasonable terms and conditions as a bona seller might be
expected to require.

Land Value

“Land Value” in relation to any land, means the sum which the owner’s estate or interest
therein, if unencumbered by mortgage or charge thereon, might be expected to realise at the
date of valuation if offered for sale on such reasonable terms and conditions as a bona seller
might be expected to impose, and if no improvements (as herein defined) had been made to
the said land.

Value of Improvements

            “Value of Improvements” means the added value which, at the date of valuation, the
improvements give to the land.

Under these definitions, the value of the land is arrived at first, and then the value of the property as a
whole is determined. This means that the value of the improvements is the added value they give to
the land to arrive at a total value for the property. Here the concept of highest and best use needs to be
introduced.

The highest and best use of a property is the use that, at the date of valuation, would be the most
profitable, likely, legal and probable use of the property. Highest and best use analysis involves
determining what is the most profitable use from among proposed uses that have been found to be
legally permissible, physically possible, and expected to generate the highest rate of net return in
relation to the total capital required to be invested. Under the above definition of Land Value, land
values are determined in accordance with their most likely highest and best use. The value of the
improvements is then the added value that the improvements give to the highest and best use of the
land. If the improvements do not add any value to the land, it can be said that the existing use is not an
economic use and redevelopment would be required to bring the property into its highest and best use.

Improvements bring the greatest added value to the land when they bring the land into its highest and
best use, and sometimes in this situation, the value of the improvements can exceed their cost.

One of the important principles that has been established through court decisions for rating valuations
is the fact that in setting values for a property, the owner can be considered as a potential purchaser.
This principle has a very important effect on the value of specialised property. It means that this type
of property can be valued on a depreciated replacement cost basis as long as the present owner
continues to use the property for the specialised purpose. For example, a water reservoir can be valued
on a depreciated replacement cost approach as long as the property is being used for this purpose. If
the property becomes no longer needed by the water supply authority for this purpose, in all
probability the improvements would then become worthless. In fact they could be a detriment, as
removal of the structure from the site would involve substantial cost.
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7 CONCLUSIONS

There is a class of valuation that has become particularly important in recent years that has a special
interest to the earthquake engineering industry. It relates to valuations for financial reporting and the
fact that public sector organisations have since the late 1980s and early 1990s been required to prepare
Annual Financial Statements that include Statements of Financial Position (another name for a
Balance Sheet). This means that these organisations are required to incorporate their assets and
liabilities into a Statement of Financial Position and periodically revalue those assets and liabilities in
keeping with NZ Accounting Standards. Assigning values to some of those assets is not easy and the
input from a number of disciplines is usually necessary to arrive at soundly based figures that can be
well supported with well researched working papers. The earthquake engineering industry because it is
so deeply involved in technical obsolescence in a building structural sense has a significant ongoing
contribution to the knowledge in this area (e.g. the value of bridges and dams, etc as they age).

From the viewpoint of New Zealand being able to sell its earthquake engineering expertise to various
overseas markets, in my view the one area that New Zealand has not properly developed is the issue of
supplying the property market with relevant earthquake information about individual sites and the
buildings on them. This could well be seen as a weakness in the solutions that we are offering to other
countries. If such individual-property information systems are now worked on, as advocated earlier in
this paper, this might well fill a critical gap in the New Zealand Incorporated solution to addressing
earthquake risk. The operation of the property market can be a very important corrective mechanism to
address fixing the weakest parts of the built environment but it needs detailed information for this to
happen. However, techniques of surveying, recording and then making the information publicly
available must be proved can be achieved in a sufficiently economic way.

The obligations assigned to territorial local authorities under the new Civil Defence Act 2002 to
assemble relevant information to carry out their part in addressing natural disasters, including
earthquakes, may also hasten the information collection process.
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