
 

 

Concurrent Session Abstracts in Order of Presentation 
 

 

Monday 22 November, 10.30am 

 

Post Event Demand Surge Model 

 

Nick Bartzis, Andrew Hulme, Jaykishan Jeyendran, Ben Miliauskas and Nick Phin 

 

Keywords: Demand Surge, Natural Hazards, Perils, New Zealand, Earthquake, Post Event inflation, 

Modelling 

 

Purpose of paper: To quantify the post event demand surge for residential building repairs and apply 

the results to catastrophic loss models.  The model estimates the demand and supply for each 

reconstruction resource for each event. 

 

Synopsis: Aon Benfield has developed a model to calculate demand surge due to large loss events. 

This model has been based on earthquake damage in New Zealand.  

A ‘ground up’ approach has been adopted for modelling.  For example the supply of labour (e.g. 

plumbers, carpenters etc) is considered separately for different trade groups, recognising that through 

time the demand for different trades change.  The supply and use of material resources depends 

directly on the availability of labour.   

The demand surge result is driven by a number of factors including; the quantity of resources required 

for total reparation; the availability of resources for reparation at the affected location; how resources 

arrive and are used; the affect arrival and use of resources has on its price; and the state of the 

economy at the time of the event. 

The model uses a modular approach, where discrete components represent key contributors to the 

reconstruction process, such as labour and material.  These components are coupled together to 

replicate a holistic event response.  The modular approach provides a high degree of flexibility in the 

model. 

The model results detail the use, supply and price of all resources separately and can be used to 

understand the key drivers of demand surge through time.  This provides a powerful insight into the 

resources required for repair costs due to natural hazard events. 

 
 

 
 
 
 
 
 
 



Shades of Tolerance 
 
Jean DeSantis 

Accident Compensation Corporation 

Understanding the degrees of tolerance an organization is willing to bear is a keystone of Enterprise 
Risk Management.    

Tolerance to various levels of risk will differ throughout an organization and through time affecting the 
synergy of risk of the entire enterprise.  Risk tolerance is affected by management’s view of the 
organizations ability to control certain operational risks, while maintaining a keen understanding of its 
ability to influence and manage risks of a broader context such as changes in political agendas 
affecting regulation, changes in the competitive landscape, and cycles of the economy. 

Risk tolerance is not reference to a single outcome, whereby once breached the organization is in 
trouble.  Tolerance to risk is best communicated as a barometer.  By aligning responses with various 
shades of tolerance allows an organization to optimize its management of risk and outcomes.   

Formulating a monitoring system of statistical and qualitative metrics relevant to various levels of risk 
throughout the organization provides early warning when shades of tolerance are breached.  As 
tolerance levels are breached, the organization can reassess, respond, or embrace the risk 
depending on the range of desired results. 

The purpose of this paper is to present an approach to understand how to assess shades of risk 
tolerance for various types of insurance organizations.  It will further discuss the development of an 
early warning monitoring system and ideas for types of risk response.  

 

 
Living Within Our Means: A Framework for Making Decisions on the Age of Eligibility 
for New Zealand Superannuation 
 
Geoff Rashbrooke 
 
Senior Associate, Institute of Policy Studies 
 
PART I: preliminaries 
Introduction 
New Zealand Superannuation (NZS), along with most social security age pensions, is primarily 
supported by pay-as-you-go (PAYG) financing. Money is collected through the tax system to meet the 
pension costs on a matching cash-flow basis. 
The basic equation for PAYG financing of age pensions from taxes on labour incomes in each year (t) 
is 

T(t)= NP(t) x P(t) divided by  NW(t) x W(t)  
where at time t: 
• T(t) is the rate of tax on income needed for balance 

• NP(t) is the number of pensioners 

• P(t) is the average pension amount 

• NW(t) is the number of workers 

• W(t) is the average wage 



The equation can be rewritten as T(t) equals [P(t)/W(t)] times [NP(t)/NW(t)]. In the case of NZS, the 
first term, [P(t)/W(t)], is to all extents and purposes constant; the pension is indexed to wages
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tax rate T(t) on wage income to support NZS thus depends on the ratio of the number of pensioners 
to the number of workers. 
Even allowing for older people (post age 65) remaining in the work force, in ever higher proportions, 
the number of people aged 65 or over is projected by Statistics NZ to grow at a rate about 4 times the 
rate of increase in the number of workers to the end of 2051. Inevitably this means that if the age of 
eligibility is unaltered, T(t) must increase until the population age structure stabilises – which is not 
expected until after 2051 (although most of the change will have occurred by 2040). Consequently, 
under PAYG financing, that means later generations paying progressively more from their incomes for 
the same benefits, which constitutes some degree of intergenerational inequity.  
To achieve strict intergenerational equity under PAYG, ie to hold T(t) broadly constant for all years t, 
one would need to take steps to ensure that [NP(t)/NW(t)] remains broadly constant for all t beyond 
the current date. There may be some scope to increase the number of workers, but this is rather 
limited as is discussed later. The obvious action then is to reduce the number of pensioners by 
increasing the age of eligibility. Increasing the age of eligibility would seem also likely to have a 
dynamic effect in increasing the number of older workers, although again there would seem to be 
limits to this. 
An alternative to action to hold [NP(t)/NW(t)] broadly constant at the current level through progressive 
increases in the age of eligibility is instead to set T at a higher rate which would be sustainably 
constant in the long term. At the extreme this would require finding a time t beyond which the 
population structure stabilised and [NP(t)/NW(t)] did not vary, and basing T on this value. An 
intermediate approach would be to find an “acceptable” value for T and agree that the number of 
pensioners would be lowered by increasing the age of eligibility once the fixed T began to become 
insufficient. 
The additional revenue collected in the short term through setting T at a higher level than needed for 
current balance can be appropriately employed in three main ways (not necessarily exclusively); it 
can be invested in financial assets, ultimately available to support T at a lower level than might 
otherwise be required; and/or it can be invested in the physical infrastructure needed for an ageing 
population; and/or it can be invested in education and health preventative actions to reduce future 
costs and to increase non-wage-related productivity. 
Note that the operation of the New Zealand Superannuation Fund could be viewed as an example of 
setting a higher T and investing the excess income. In point of fact, however, the contributions to the 
Fund were found from surplus tax revenue, and the contribution amounts determined so as to reduce 
intergenerational inequity to some extent, not to remove it.   
 
Base assumptions 
It will be appreciated that sitting behind this paper are two specific propositions: 

1. that New Zealand Superannuation (NZS) is and will continue to be seen as a charge on the 

income of those in the labour force, whether employed or self-employed, and 

2. that the average amount taken from labour force income to support NZS, the tax rate T, should 

remain reasonably steady, so that successive generations have a similar burden. 

Both these propositions are of course arguable. Firstly, NZS could be paid for in a number of ways – 
taxes on capital, consumption, inheritances, etc.  However, superannuation can be characterised as 
money set aside from one’s working life to support oneself in retirement, and hence intuitively a 
charge on labour force income seems appropriate.  
The second proposition addresses a sense that the support given by generations in work to those 
retired should remain broadly the same over time, and that in generational terms people should 
receive something of similar value in retirement to what they contributed. This proposition too could 
be challenged on the grounds that it takes too narrow a view of intergenerational contributions, since 
NZS is not the only pay-as-you-go (PAYG) feature of the country’s finances. Again, however, it 
appears a not unreasonable working proposition. (Note too an ageing population and PAYG funding 
also places a strain on the affordability of health costs; there is no offset, rather the converse.) 
The debate on the extent of the validity of these two propositions can be left for another forum. What 
the framework set out in the paper is intended to do is to facilitate an informed discussion, and 

                                                
1
 Strictly speaking, NZS is indexed to net of tax wages, so the extent of progressivity in the tax scale has a very 

small effect. Relativities get changed when tax scales and/or brackets are altered as well. However, the 

assumption of [P(t)/W(t)] being constant is a reasonable approximation for the purpose of this paper.  



regardless of the strength one assigns to the basic propositions, identifies some important factors that 
affect the future sustainability of NZS
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The issue 
Ageing of the population is real. The end effect of earlier movement to lower mortality and lower 
fertility is projected to be an eventually (relatively) stable population, but with a much greater number 
of older people compared to today. Even when population numbers begin to stabilise, the extent to 
which mortality rates continue to decrease may result in increases in the average age, although not 
necessarily lead to a larger population.  
Hence we can reasonably anticipate that if the current age of eligibility for NZS remains unchanged, 
and if NZS is to be provided out of a tax on incomes on those in the labour force, then since the 
increasing number of pensioners will be supported from a rather more slowly growing labour force, it 
follows there will be a growing burden on the latter.  
This issue is of course not new. Projected ratios of those aged 65+ to those aged 15-64 – the so-
called dependency ratios – have been calculated and published for some time now. Their relevance 
has been questioned however on the basis that there will be increasing numbers of people working 
past the age of 65, and hence the age 65 boundary is artificial. 
Another approach has been to relate costs to GDP. The Treasury in its most recent Long-Term Fiscal 
Report showed both NZS and health costs are going to increase significantly as a percentage of 
GDP, and explored some results of changing the age of eligibility, changing indexation, and 
introducing means-testing. Despite some media attention, however, the presentation in terms of 
percentages of GDP does not seem to have had much policy traction.  
The challenge therefore is to find a way to present this issue that facilitates appreciation of what it 
means, and identifies the outcome of various policy decisions that could be taken – including the no-
change decision. 
Caveats re changing the age of eligibility for NZS 
Since we can surmise an increase in the average age of the population is likely in time to alter the 
concept of “retirement age”, subject to the very important caveat to health improving in a similar 
fashion, then having a primary focus on reviewing the age of eligibility is not unreasonable. However, 
before going further, one should note some problems around increasing the age of eligibility. 
In particular, the assumptions about increases in jobs need caveats. These jobs will need to be 
created by the private sector; public sector jobs require tax revenue and their creation won’t help the 
fiscal position. If jobs are not available then payment of unemployment benefit will use much of the 
projected savings from an increase in the age of eligibility. 
Again, if the age of eligibility is increased, some people may not be able to work, even if jobs are 
available, and hence full savings projected may not be realised. Raising the average health status by 
improving the health of those in the bottom end is a key requirement of achieving an improved 
outcome.  
It also needs to be appreciated that increasing the age of eligibility has a greater impact on lower 
socio-economic groups, since there is a clear link between mortality and socio-economic status. 
There is no simple solution to this; but narrowing socio-economic inequality would be a major 
contribution, particularly in terms of investing in raising the levels of educational attainment and social 
inclusion. 
The increasing number of older people in the population will increase the demand for goods and 
services. The extent to which this will translate into more jobs however is uncertain. Some increase in 
jobs is already built into health cost projections (Treasury report 80% of health expense is labour 
costs) and hence these have already been allowed for.  Also, some goods and services will be 
scalable – that is, more can be produced for relatively small increases in jobs, so greater numbers of 
older people will not necessarily generate anything like proportionally more jobs.   
The extent to which more jobs will be created then may depend significantly on the additional 
resources people take with them into retirement, giving them the ability to obtain higher levels of 
goods and services from the private sector. Seen from this perspective, retirement savings are a 
crucial policy area – for example, the more that future retired generations have in their KiwiSaver 
accounts, the more possibility of jobs being created and the labour force expanded. 
 
PART II: methodology 
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 One could for example calculate the shortfall from a fixed rate T compared to projected numbers of pensioners 

over workers and instead of reducing the number of pensioners by increasing the age of eligibility, introduce 

some form of affluence tax to make up the shortfall. This would be a transparent process and make clear to the 

public how costs were being financed. 



The approach 
The approach taken in this paper is to combine demographic and economic factors to focus on the 
cost of providing NZS per head of the working population. Parallel projections of NZS cost and the 
numbers in the working population are combined to give a measure of what will be needed in each 
future year, and hence across successive generations. Allowance is made for recovery of income tax 
and GST, so that the cost is that of the net transfer. 
The cost is expressed in “real wage” terms; that is, a cost of $3,000 in future years time means the 
same as a cost of $3,000 today relative to wage movements. This allows the discussion of the results 
to be pitched in terms of figures that have current meaning, relative to wage levels. It also means that 
if $3,000 in these terms is around 6% of the average wage now, the same amount in future years will 
also be around 6% of the average wage. An increase in a cost per head on this basis entails, other 
things being equal, an increase in the average rate of income tax. 
(There is a risk that a focus on a “cost per head” measure may suggest some kind of flat rate levy.  A 
flat rate levy would of course be highly regressive and unworkable.  The cost per head is simply an 
average.) 
The “working population” is taken as the full-time equivalent (FTE) number of people in the workforce, 
salaried and self-employed, and including those seeking work. The use of FTEs is to allow for 
differential age-related part-time rates; as older workers remain in or return to the work force, just 
counting numbers without allowing for different part-time exposure may be distortionary. 
Having calculated cost per head figures, the paper explores holding an amount per head at a broadly 
constant figure for now and the future, on grounds of intergenerational equity. This is equivalent to 
setting a constant tax rate TC to balance the PAYG equation, with any excess short term revenue 
invested (as the result of TC being higher than T(t)) in financial assets, infrastructure, and/or growing 
non-wage productivity. 
If the long term cost per head needed to support the current NZS age of eligibility is seen as not 
viable, the principal mechanism to reduce cost considered here is raising the age of eligibility. Other 
methods to support a fixed cost as an amount per head of the working population might include 
raising other taxes, or introducing means-testing; as noted previously, these are not explored here, 
but the methodology allows modelling of the amounts needed from other sources holding T constant.  
A cost mitigation regarded as out of scope is reducing benefit levels, either explicitly or by modifying 
the current link to wage growth. This is because the requirement that older New Zealanders have 
sufficient income not only to keep them out of poverty, but to enable them to belong to and participate 
in society, is expected to remain a cornerstone of policy.  Already there is a core fraction of 
superannuitants, estimated as about 8%, in hardship under current levels of NZS. 
Another issue not treated here, because of a desire to keep the model relatively simple, is the 
treatment of NZS entitlement in respect of immigrants and emigrants. The relatively short residence 
period (ten years) as the only qualification for NZS is unusual compared to worldwide practice, and 
hence presents some not insignificant fiscal risk. Some abuse is already apparent. 
In any event the establishment of an acceptable amount per head will need to trade off what can be 
maintained as a reasonable impost on the working population against the needs of the older 
population. This is a political decision; but the approach here clarifies the costs and makes them real. 
While the principal interest here is on NZS, ageing is also going to impact adversely on health 
expenditures. As a salutary reminder of these pressures, the additional health costs that arise from 
ageing of the population have been calculated per head of the working population as well, and are set 
out and discussed where appropriate. 
 
Building blocks 
Salient points to note are: 
• Population projections are those made available by Statistics NZ 

• Labour force participation rates are also taken from Statistics NZ. In scenarios where the age of 

eligibility is increased, labour force participation in the older population is increased more than in 

the no-change scenario 

• The cost of NZS is taken from the Treasury forecast of the gross payment in 2010, and netted 

down for estimated income tax and GST recoveries 

• NZS is projected to increase in line with gross wage growth; the legislation actually provides  for 

annual increase in NZS at the higher of CPI and net of tax wage growth, and hence there may be 

a slight overstatement of cost depending on fiscal drag 



• The projection of the effect of the NZ Superannuation Fund follows the general outline of its 

present operation, including the 40 year moving average, but assumes a return after tax and 

expenses equal to wage growth, not the higher return assumed by Treasury  

• Health costs are derived using Treasury’s age-related weights, calibrated to Treasury’s 2010 

forecast, and netted down for estimated income tax and GST recoveries. Allowance is made for 

potential improvement in health in line with projected improvement in life expectancy 

• Health costs are presented as the addition above 2010 levels, and on two bases; one assuming 

costs increase with wage growth, one assuming an annual increase of 1% pa over and above 

wage growth. 

As in indication of the numbers of people in the working population, the figure for those expected by 
2061 is shown on each relevant chart in the next section.  The number is the total, before adjustment 
to FTEs. For the no-change scenario, for example, the number is 2.93 million, a little below the 
Statistics NZ medium projection of 3.00 million. 
The model is parameter driven and a wide range of possibilities can be explored. Only a limited 
sample is presented in this paper. A separate paper consisting of explanatory appendices, setting out 
the approach taken in detail, is available on request.  



 
PART III: results 
Presentation of results 
The results are shown in graphical form. The main chart shows costs per head of the working 
population in real wage terms over the years 2010 to 2060. The darker line shows the cost in respect 
of net NZS; the lighter line the cost on the assumption that the 40-year cost smoothing of the NZ 
Superannuation Fund is in operation.
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 The dotted lines show the net addition to current health costs 

on the basis of either no real increase (lower line) cost or a real increase of 1% pa in excess of wage 
growth (upper line). Where an increase in eligibility age is modelled, the new ages are shown at the 
top of each chart.  
The supplementary chart shows the cumulative rate of increase in pensioner numbers (lighter bars) 
and the cumulative rate of increase in labour force participants (darker bars) starting from 2010. 
Source: author calculations. All the population projections are based on Statistics NZ base 2006 
series 5, except for Figure 6, which incorporates Statistics NZ very low mortality assumptions. The 
labour force projections are based on Statistics NZ base 2006 Medium projections to 2016, and 
thereafter projected by the author. Total projected labour force in 2061 (before adjustment for part-
time employment) is given at the base of the supplementary graph. 
 
The base case 
Figure 1 shows the “business as usual” projection. The shape of the curve on the main chart will be 
familiar, as will the smoothing effect of the NZSF. The increase in health costs as an amount per head 
of the working population shows the further pressure arising from population ageing. The 
supplementary chart shows the cumulative growth in numbers of pensioners and numbers of FTE 
workers respectively, and demonstrates how the former out-runs the latter. 
The base NZS cost starts at about $3,000 per head of the FTE working population. Were payments to 
recommence to the NZ Superannuation Fund, the cost per head would be $4,200 in 2010 – total 
additional tax needed is of the order of $2.6 billion. Although this would go some way to evening out 
the impact on successive generations, the graph makes it clear that in the long term, something like 
$6,000 per head of the then working population will be needed just to support NZS – and another 
$1500-$2,500 per head will be needed to support additional health costs.

                                                
3 Note that currently this process is in abeyance. 



 
A broad estimate of the average tax rate required to produce $3,000 per head in 2010 is 6% of 
income. This is an average – one could have a flat rate payroll tax of 6%, but one could also have a 
progressive scale that averaged out at 6%. From Figure 1, one may observe that the average tax 
would need to rise to 8% by 2020, 10% by 2030, and 12% by 2050. 

While the increases in tax rates appear relatively modest year on year, they build up over time, and 
the effect of the additional health costs also has to be absorbed. Overall, the increases do not appear 
sustainable. As discussed earlier, these extra costs need not be levied on labour incomes, and there 
is also scope – although significant political difficulty would arise – to introduce means testing. One 
should not temporise however about the need for a management plan of some kind; there is nothing 
hypothetical going on here.  
The next sections explore capping costs through reducing pensioner numbers (and, as a second 
order effect, raising worker numbers) by increasing the age of eligibility. These are considered by 
reference to fixing the cost per head at some intergenerationally fair level, ie future generations pay 
the same per head cost as current generations. 
 
Flat-line at the current cost 
A question that arises from the results of Figure 1 is what adjustment to the age of eligibility would be 
needed to cap the cost per head at the current level of around $3,000. This would confer a number of 
benefits if achievable: there would be no pressure on tax rates in respect of NZS, and the increase in 
the working population that might result from a delayed retirement age – although one should stress 
the “might” – would have a beneficial effect on the projected increase per head in health costs. 
The model requires the first increase by 2012, the second by 2014, and the an eligibility age of age 70 
by 2024. Further increases would be needed, although not quite so rapid, with the age of eligibility at 
75 by 2050. For people currently under age 56, that means no NZS until they are age 70 at the 
earliest, and for those under 30, no NZS until age 75. No contributions to the NZ Superannuation 
Fund would be needed, but the existing Fund would be used to smooth the cost. 
The supplementary chart spells out how this is being achieved; the growth in pensioners is 
constrained to the growth in workers. These results are of course dependent on there being more jobs 
created – by 2061, 3.45 million are projected including part-time positions, compared to 3 million 
currently projected by the Statistics NZ Medium projection.  
 

Figure 1: no change in eligibility age 

   
Projected labour force 2061: 2.97 million 

 
Figure 2: no increase in cost per head 



  

Projected labour force 2061: 3.45 million  

The results also assume those older people who will not have attained the revised pension age but 
are not in the working population are supporting themselves without State assistance. Whether this 
economy is in fact even feasible is unclear.  
 
Changes in Australia 
Australia has made changes to the age at which people will become eligible for the means-tested 
(both income and assets) Age Pension. How would following the Australians work for us?
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Compared to the base case (Figure 1), Figure 3 indicates the immediate NZSF-inclusive cost per 
head falls a little ($3,900 down from $4,200) and the longer term cost per head hovers a little over 
$5,000 in place of a little under $6,000. Nonetheless, it doesn’t really address the intergenerational 
issue, ie that average tax rates will need to rise significantly to continue to support NZS, even if NZSF 
contributions are reinstated. An amount per head of $3,900 each year is not going to support an age 
of eligibility of 67 for much past 2025. And there is still the additional cost per head of health 
expenditure to be financed, limiting other options. 
The supplementary chart shows clearly how increasing the eligibility age is reflected in the model in 
terms of the number of pensioners and the number of workers – at each point that the age increases, 
the growth in pensioners falls and the growth in workers rises.  
 
Capping the cost per head at $4,000  
The model allows exploration of a number of long term fixed costs per head of the projected working 
FTE population. Figure 4 presents the results of increasing the age of eligibility so as to cap the cost 
per head at $4,000. The increase in the tax on labour incomes needed to move from $3,000 to $4,000 
is around another two percentage points on average, and not far from the current NZSF-inclusive cost 
were NZSF contributions being made.  
Under the model’s basic settings, adjustments to the age of eligibility needed to achieve a $4,000 per 
head cap are a one year increase in the age of eligibility every five years to 2030, followed by a final 
increase to age 70 in 2040. Note that although the pensioner numbers are growing faster than the 
numbers in work, there is stability since the big growth in pensioner numbers over the first 30 years 
under the base case has been mitigated by the increase in eligibility age by 2030. 
 

Figure 3: follow Australia 
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 The actual Australian changes envisage increasing the age of eligibility by six months every two years, starting 

in 2017 (and finishing in 2025). For simplicity the approach taken here is to assume a change to age 66 in 2018 

and to age 67 in 2022. 



 
Projected labour force 2061: 3.02 million 

Figure 4: cap increase to $4,000 per head 

 
Projected labour force 2061: 3.29 million  

The key point is that capping the cost at something like $4,000 per head requires planning for an age 
of eligibility of 70 by 2040. From an acceptability point of view, existing pensioners would not be 
affected, and younger workers have the trade-off of later eligibility against lower taxes; but older 
workers would have their expectations dashed, and, as noted earlier, it would be disproportionately 
less equitable to those from lower socio-economic groups. There are however some possible policy 
interventions which could mitigate that last issue. 
Arguably this approach is overly simplistic, overlooking contributions from other taxes, or from means-
testing.  But, as has been emphasised throughout, the cost per head of additional health expenditure 
due to ageing of the population also will need attention, and leaves little wiggle room.  
 
Lower than expected mortality 
All the results presented so far have been based on the Statistics NZ series 5 population projection, 
which assumes medium rates of mortality improvement. There can be legitimate concern as to the 



risk posed by mortality rates decreasing faster than anticipated by the medium projection. In figure 5, 
the results are shown for the same changes to eligibility age as above but replacing the medium 
mortality projection with Statistic NZ’s very low mortality projection. 
 
Figure 5: Proposed Figure 4 increases in eligibility age, very low mortality projection 

 
It is clear that improvement in longevity greater than currently anticipated by the Statistics NZ medium 
projection will have a significant negative effect on the feasibility of maintaining a cost per head at the 
$4,000 level. At this point such improvement is conjectural, but any management plan should allow for 
it. If over the next ten years greater improvement than currently projected becomes apparent, then 
consideration will have to be given to further extension of the age of eligibility, or to supplementation 
of the cost in the form of means-testing or other taxation.  
However, having established a cap, one would, in terms of intergenerational fairness at least, be 
reluctant to move it upwards. And as identified earlier, increasing the age of eligibility will have a 
greater adverse effect on those from the lower socio-economic groups. Even the movement to age 70 
by 2040 may be seen as too extreme, and certainly any movement beyond that would present great 
difficulty. If significant socio-economic differentials have not been reduced, then the room to 
manoeuvre may be constrained. 
 
PART III  Conclusions 
The modelling work in this paper has put forward the concept of the net cost of NZ per head of the 
FTE working population expressed in current wage-relative terms. The model allows this cost to be 
projected forward in a way that means its value in future years can be related directly to today’s 
situation. 
It identifies the effect of demographic pressures, and by relating this directly to the funding support 
available from those in paid work, whether employed or self-employed, provides a measure of 
affordability.  
Finally, it identifies that unless some form of management plan is put in place, current arrangements 
impose significant intergenerational inequity. What current generations are paying to support a PAYG 
system is not congruent with what they expect to receive. Moreover, even the smoothing inherent in 
the NZ Superannuation Fund contributions is not sufficient to address that inequity, albeit it does blunt 
its edges to some degree. 
The way forward is difficult. There have been a number of transfers between generations over the 
past 80 years, in different directions at different times. This paper has focused on changes to the age 
of eligibility, but this is but one aspect. Serious attention has to be given to possible means-testing, 
despite the known drawbacks that entails, and the huge advantages of having universal entitlement. 
Affluence taxes have been suggested as an area to be explored. 
Nonetheless, this paper argues that drawing a line in the sand as to what the State will collect from 
worker incomes to support NZS is essential. Some examples of such lines in the sand have been 
explored here. The cost per head metric is seen to have a number of advantages, but possibly other 
measures could be developed – the need is to have some agreed and intergenerationally fair metric. 
The emphasis here is on generations contributing equably in relation to what they will in turn receive. 
In the case proposed for a cap at a level than the current cost, the immediate NZ Superannuation 
Fund-inclusive higher contribution is still below the cap, and the difference between that and the cap 
provides a future-proofing investment opportunity. In any event, while the NZ Superannuation Fund 



investments to some extent represent a stake in the potential greater return from younger countries, 
eventually this advantage will cease to exist.  
There therefore needs to be some thought as to the best investment that NZ could be making 
internally. Arguably the arguments for and against such investment have received little attention 
because there has been no money.  Setting a fixed cost per head higher than currently needed under 
PAYG would address the supply side, and promote cost-benefit analysis of opportunities in 
preventative health, education etc as mentioned before; possibly also infrastructure needs, such as 
building up social housing stocks.  
And one might finish by noting that investment which lowers socio-economic differences may be 
essential if extending the age of eligibility is to be acceptable as a major lever for controlling cost. 
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The Nature of the Pension “Promise” 
 
Brian Jones 
 

Consulting Actuary. New York City, USA 
 
This paper suggests a route to avoid or reduce many of the problems besetting Defined Benefit 
pension plans. Its premise is simple.  

All pension plans have three basic phases: (1) contributions flow in; (2) the resulting asset pool grows, 
one hopes; and, (3) that asset pool supports the payout. 

Clearly, the growth of the asset pool is not known in advance: all we know is that it will fluctuate, 
sometimes turning negative as we have all seen recently.  

In a Defined Contribution plan fluctuations come through in increases or decreases in the payout: 
permanent if a fixed annuity is taken, temporary if a participant’s account remains invested in the 
same way after retirement. Such variability, often of the order of one-third, is accepted by the 
participants. 

For DB plans, fluctuations emerge as increases or decreases in inflow, sometimes casting a heavy 
burden on the employer. Under “pension reform” legislation in many countries, an employer cannot 
simply abandon the plan if experience is bad. It is “stuck”, at least as to accrued benefits, and must 
face additional contribution outlays - usually at the worst possible time. 

This paper argues that if the DB structure provides the payout which the employer seeks to maintain, 
something must give. That something, it is suggested, is the benefit payout. The paper’s major 
proposal is a limited variation in the payout, comparable to that which results from the terminal 
dividends which actuaries introduced into participating life insurance many years ago to address a 
comparable problem.  

The proposed “basic” benefit under this proposal would be less, perhaps one-third less, than the 
hoped-for total benefit. An additional “bonus” benefit would be payable only as long as the basic 
benefit remained fully funded, or if special additional year-to-year contributions were made. 

 
 

 
An Actuarial Cross-Dress: General Insurance Concepts for Managing Credit 
Investment Risk 
 
Daniel Mussett 
 
Mercer N.Z. Ltd, Auckland, New Zealand 
 
Actuaries are becoming increasingly specialised in practice areas but techniques from one specialism 
can be applied in others.  This paper attempts to do so by using some of the mathematical concepts 
commonly applied in general insurance work to the specific case of investment risk analysis for credit 
(corporate bond) portfolios.  Empirical data will be used to model a total loss distribution for a sample 
credit portfolio on an ex-post basis.  The implications for the practical risk management of such 
portfolios will be discussed. 
 
 

 
 
 
 
 
 
 



The End of the Wild Wild West - Legislative Developments affecting Insurance  
 
Michael Burrowes 
 
Principal, Burrowes and Company, Barristers and Solicitors, Wellington, New Zealand 
 
Recent legislative developments raise a number of compliance issues for the insurance industry. The 
Insurance (Prudential Supervision) Bill, Financial Advisers Act 2008, Financial Services Providers 
(Registration and Dispute Resolution) Act 2008 and other legislation either passed in the last 12 
months or in the process of development require insurers to be taking steps now to ensure 
compliance with the new regulatory regime.  
 
The I(PS) Bill provides a framework for the prudential regulation and supervision of insurers. It will 
require insurers to become licensed by the Reserve Bank, obtain a financial strength rating from an 
independent ratings agency and maintain satisfactory solvency standards. The Bill also requires a 
sound risk management programme and an appointed actuary for each insurer.  
 
The FA Act will impact on the business of most insurers and will necessitate changes in business 
practice. 
 
The FSP Act works together with the FA Act to impose compliance obligations on financial service 
providers, but has a broader scope in terms of its application. It will require insurers to be registered 
and to belong to a dispute resolution scheme.  
 
Actuaries need to be aware of and come to grips with what the changing legislative environment 
means for them in their work and how it will impact upon the insurance industry as a whole.  
 
Our paper will draw on our extensive experience in advising various insurance industry organisations 
and insurers, and give an inside view as to what are the key issues arising out of the new regulatory 
regime 
 
 
 



Monday 22 November, 3.30pm 

 

Sailing a Course Through Risk Margins – Will it be Perilous? 

Catherine Johnston 
 
PricewaterhouseCoopers, Wellington, New Zealand 

 
An exposure draft is expected shortly on the proposed new international accounting standard for 
insurance contracts. 
 
One of the fundamental components of the measurement of insurance contract liabilities under the 
proposed new standard is the risk margin. 
 
This presentation will explore: 

• the proposed definition of the risk margin 
• potential methodologies for calculation of the risk margin 
• the pros and cons of each method with particular reference to life insurance liabilities 
• examples of how each method works 
• impacts for timing and emergence of profit 
• comparison to the composite margin approach 
• comparison to the current general insurance risk margin approach 
• industry views and commentary 

 
 

 
Taking the Next Step in Performance Monitoring 
 
Samantha Fuller and Richard Brookes 
 
Taylor Fry Consulting Actuaries, Sydney, Australia 
 
Most companies prepare claims experience monitoring reports. But just what is meant by monitoring? 
Practice across the insurance industry is varied with considerable differences in the effectiveness of 
the system and its ability to add value to the business.  
 
In the paper we define claims experience monitoring as the systematic comparison of valuation 
forecasts with emerging claims experience. We explore some of the features of common monitoring 
techniques and provide a comprehensive technical description of stochastic monitoring.  We will also 
show examples of stochastic monitoring and compare this to more typical monitoring methods 
currently being used. 
 
 

 
Unit Pricing – I Thought We’d Done That? 
 
David Chamberlain 
 
We had but KiwiSaver has brought it back!  The purpose of this paper is to consider some of the 
contemporary issues in unit pricing and to remind us actuaries have a lot to offer in this space. 
The Report of “Capital Market Development Taskforce”

5
 raised the issue of unit pricing and this has 

been further picked up in the MED “Review of Securities Law” discussion paper
6
.  That discussion 

paper raises the issue of regulation of unit pricing practices and of addressing unit pricing errors. 
This paper highlights material from those two papers and canvasses a key question: 

“When does a unit pricing error become material?” 

                                                
5
 http://www.med.govt.nz/upload/71047/MDV6220_CMD_TombStone_04c.pdf 

6 http://www.med.govt.nz/upload/73375/discussion-document.pdf 



Reference is made to the Financial Services Council standards (formerly IFSA) and to the 
APRA/ASIC “Unit pricing – Guide to good practice”. What does the 0.3% in the Guide actually mean? 
Is it practicable? Examples are used to show it is actually not clear and probably not practicable. 
The paper then considers should New Zealand have a standard for what is a material error, asks 
should we as a Society be shaping the discussion and should the Society have a view on what is a 
material error? 
Finally the paper offers a generalised approach to fixing and remediating for unit pricing errors. 
 
Author: 
David Chamberlain is currently Head of Bancassurance at Kiwibank. He has over 20 years 
commercial experience in the financial services sector. David is a Fellow of the New Zealand Society 
of Actuaries, Fellow of the Institute of Actuaries of Australia and a member of the Institute of Directors. 
He is currently a Director of the New Zealand Blood Service and a member of the Council of Victoria 
University of Wellington. 
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Projection of ACC Long-Term Claim Numbers & Case-Mix 
 
Todd Nicholson 
 
This paper describes the statistical methodologies behind a recently developed model at ACC to 
project the future size of the long-term claims pool. 
 
Over the past 18 months, ACC has faced significant changes both in terms of its external and internal 
environments including the establishment of its specialist rehabilitation team which focuses on long-
term claims, and the adoption of a new service delivery model using a triage approach.  Given these 
changes, questions were asked about the future numbers and case-mix of weekly compensation (i.e. 
income replacement) claims which currently make up around 28% of ACC’s outstanding claims 
liability. 
 
The model analyses the characteristics of past and present long-term claims and projects the number 
of claims remaining on ACC under different scenarios.  There were three components to our 
modelling approach.  Firstly, cluster analysis was used to segment the existing long-term claims pool.  
The aim is to identify groups of similar claims so that we can track changes in the case-mix of long-
term claims over time.  Survival analysis was then used to determine factors that influence the 
duration of long-term claim. This provides a probability of exit at any point in time for each individual 
claim. 
 
Finally, simulation was used to project the future long-term claim numbers. The simulation uses the 
findings of the survival analysis to project a closure date for each claim based on that claim’s 
characteristics and case management approach. Scenarios were then run based on assumptions 
about future claims entering the long-term claims pool and the future effectiveness of the operations 
model. 
 
Since the model produces projections at an individual claim level, the results could be summarised in 
different ways such as setting key performance measures and actuarial assumptions while ensuring 
consistent results. 
 
 

 
Home Equity Release Loans 
 
Chris Coon 
 
Product 

• Also called “Reverse Mortgages” and “Lifetime Loans” 
• Term for life, move-to-care or earlier move-out 
• Loan to Value Ratio increases with age 
• Interest rolled up 
• Repayment at maturity is MIN(accumulated debt, house realisation value on sale) – referred 

to as NNEG (non-Negative Equity Guarantee) risk 
• Fixed v. variable interest rates 
• Other forms of release 

 
Market 

• Low volume of loans before 2000 anywhere in world – past experiences of mis-selling in UK 
• Figures UK, USA, NZ, Australia, Ireland 
• Major attitudinal changes re. inheritance.   
• Huge demographic changes will occur in developed world over next 50 years 
• Currently about 4.6 aged 20-64 to each 65+.  Projected to fall to 2.5 over next 25 years and 

1.8 over 50 years.  This will create considerable pressure on provision and funding of 
pension/health 



• Current market penetration about 2% of potential in number of countries – anticipated to grow 
to 20+% over the next 25 years. 

 
HER Needs 
Our experience - most needs fairly essential – main being 

• house repairs/upgrades 
• credit-card debt repayment 
• car repair/replacement 
• medical 
• help family 

 
NNEG Risk & Funding 
Function of 

• Mortality 
• Move-to-care 
• Other voluntary move-out 
• House price inflation – cyclical patterns 
• Interest rates 

Detailed analysis on each of above 
 
Risk Management 
Reserving 
Use prospective actuarial principles to calculate build-up of reserves. 
Description of methodology and margins incorporated. 
Simulation 
Simulation model developed to measure VAR (Value-at-Risk) and tVAR (tail-Value-at-Risk).   
Can be used for rating assessment when loan book securitized.   
Also tests reserving basis strength –  .5% p.a. loss probability (new basis).   
Assumptions based on best-estimates.  Also incorporate stress tests on main variables. 
 
Funding 
Excellent matching between HER and Pension Annuities – funding mechanisms 
Difficulties with Rating Agency understanding of long term NNEG risk. 
 
 
 

 
A Kiwi Actuary in Oz – perspectives on the proposed NZ prudential framework from 
someone who wears both AA and EPR hats in Australia 
 
Tim Spicer FIAA FNZSA 
 

This short paper focuses on my perspectives of the Australian prudential environment as it relates to 
statutory actuarial roles in Australia and how things might be for a NZ based GI actuary in the new 
prudential regulatory environment in NZ from late 2010 onwards.  

 

The Reserve Bank of New Zealand (“RBNZ”) will take up a similar regulatory role to the Australian 
Prudential Regulation Authority (“APRA”). 
This paper does not look at all areas of prudential supervision as some of the areas have little or no 
actuarial involvement as far as I am aware. 
Some actuaries who currently fulfil the traditional valuation and/or pricing roles may feel a bit of 
apprehension at the prospect of having to report on many other aspects of an insurer’s operations in a 
Financial Condition Report (“FCR”). Consequently I have included brief comments relating to some of 
the less familiar areas covered in FCRs. 
The purposes of this paper are to: 

• Provide a brief overview of the history of prudential regulation in Australia since the collapse 

of HIH Insurance in 2001; 

 



• Provide some insight into what the new regulatory regime might be like based on recent 

Australian experiences; 

 

• Provide some ideas behind the motivation for regulatory change and the content of Financial 

Condition Reports; 

 

• Give some personal views on how some of the more difficult aspects of increased regulation 

can be managed; 

 

• Underline the importance of actuaries in the regulatory reform of the NZ insurance market. 

The views expressed in this paper are my own and do not necessarily reflect those of my employer. 
 
 

 
The Dynamics of New Zealand’s Solvency Reforms 
 
Jeremy Weight 
Scott Collings 
 
Finity Consulting Pty Limited 
Level 27, 188 Quay st 
Auckland  1010 
NEW ZEALAND 
 
Abstract 
In this paper we examine the Reserve Bank of New Zealand’s final non-life insurance solvency 
standard.  In particular, we consider how the new formula based approach may influence how 
insurers operate in the NZ market in areas such as pricing, capital management and investment 
strategy.   
 
We examine the potential for this new standard, especially the size and structure of the capital risk 
charges employed, to change market behaviour as individual insurers adapt their businesses to 
optimise capital requirements.  We consider how differences in insurer business profiles are likely to 
influence how they respond to the new standard.  The interaction between the NZ solvency 
requirements and external influences (such as APRA’s prudential requirements and credit rating 
agencies) is also considered.   
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Actuaries at Work in the Community 
 
Charles Hett, Joe Benbow, Marinda Dean 

NZSA, Wellington, New Zealand 

 
A chance to explore opportunities for actuaries to become more involved within their local 
communities. The goal of the session is to provide information, practical advice, learn from the 
experience of others and enthuse a wider number of NZSA members to become involved in these 
activities. 
 
The benefits are wide ranging: 
• Gaining a better understanding of our environment / the realities of life at grassroots levels, 

thereby enabling more effective decision making in areas such as product design and marketing.  
• Personal development in areas such as communication skills.   
• The simple pleasure gained by helping others. 
 
On a secondary level, increased involvement with local communities should promote wider knowledge 
and understanding of the actuarial profession and enhance the credibility thereof. 
 
Panel members will present case studies on various opportunities, including : 
• Family Budgeting Service (Raewyn Fox will join us for more in depth discussion / questioning 

following her plenary session presentation.)  
• Financial Literacy 
• Numeracy in Schools 
• Perspective from a retired actuary 
 
All participants will be invited to question and share their own experiences.  
 
 

 
Using Internal Capital Models to better understand and articulate risk appetite 
 
Karl Marshall 
 
Quantium, Sydney, Australia 
 
As dynamic financial analysis and internal capital models (ICMs) become more embedded in 
insurance companies, the benefits and insights derived from the modelling continue to expand. As 
Solvency II preparation continues in Europe, the focus of ERM is forcing insurers to take a more 
integrated approach to risk and capital. In particular ICMs are being fully embedded within the ERM 
framework. In this paper we look at the role of ICMs within ERM and their importance in helping 
insurers articulate their risk appetite and quantify the risk tolerances. We explore the effectiveness of 
ICMs in assessing and communicating the key components of risk. Finally we examine the 
importance of having a consistent and co-ordinated framework for assessing the impact of and 
interrelationships between these risks and their impact on risk appetite and capital requirements. 
 
 
 
 
 
 

 
 
 



New Zealand Superannuation Scheme Valuation Assumptions 
 
Andrea Gluyas; Christine Ormrod  
 
PricewaterhouseCoopers, Wellington, New Zealand 
 
In our role as auditors, we see a range of assumptions being used for reporting of superannuation 
scheme liabilities in New Zealand.  This presentation looks at some of the key assumptions, what is 
currently being used in the market, and considers some alternatives.  Particular consideration is given 
to risk-free discount rates and pensioner mortality, including adequate allowance for improving 
mortality and mortality differentials. 
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Sound Navigation Requires Sound Measurement 
 
Louis Boulanger  
 
Louis Boulanger Now Ltd, Auckland, New Zealand 
 
Professor Antal E. Fekete 
 
New Austrian School of Economics, Budapest, Hungary 
  
Sound financial navigation is not possible – even with the best financial sextant – without a sound 
monetary unit.  Louis Boulanger will explain why gold is as relevant today as it ever was when 
navigating turbulent financial markets.  Louis’ presentation will be mostly based on Professor Fekete’s 
work and recent writings.  Professor Fekete will then present a paper on gold as a numéraire. 
The present financial crisis is far from over.  In fact, it is getting worse.  It can be described as a debt 
crisis, but its true nature is a monetary crisis.  At its roots, it’s a belated gold crisis.  The landmark year 
was 1971, when the United States defaulted on its international gold obligations under the Bretton 
Woods Agreement.  There have been many defaults in history, but the one forty years ago was 
unique in that it exiled gold internationally from the monetary system; thereby gold has been 
prevented from discharging its natural function as the ultimate extinguisher of debt ever since. 
There is a direct cause and effect relationship between that hegemonic US decision in 1971 and the 
present global financial chaos.  Structural imbalances in international trade, for instance, are due to 
the non-settlement of international balance of payments debts in gold, since 1971.  We are about to 
pay the price of our collective delusion as participants in this fiat only money experiment, thanks to the 
exponential function.   
Our monetary system today did not grow naturally, nor was it the result of careful study and planning 
by competent scientists.  In fact, it has no accurate measure.  This alone, the presenters will argue, 
explains why sound navigation is no longer possible and will not be until sound monetary reform takes 
place.  Until then, it is prudent to account for one’s wealth not in legal tender units but in gold units.    
 
 
 

 
Unemployment Models  
 
Klaas Stijnen 
 
Deloitte, Wellington, New Zealand 
 
Understanding the dynamics of unemployment can be a relevant factor to a wide range of situations; 
insurance and financial protection products, lending and credit risk, dependency ratios in workforce 
planning. Models of unemployment can support this understanding and a specific multi-state model of 
employment and unemployment probabilities and durations is considered and presented in this paper. 
Data directly reflecting the number or percentage of people who have historically transferred from 
being employed to being unemployed and vice versa is not directly available or observable and a 
model can help gain insight into this.  
Using a framework along with publicly available data can provide information on movements within a 
multi-state model allowing an estimate of the historical transfers from unemployment to employment 
and vice versa. The result is a set of observed probabilities, with statistical significance relating the 
probability of unemployment to the unemployment rate. This analysis can then be undertaken for 
specific population segments such as region, gender, qualification and age.  
An interesting feature of the analysis is consideration as to whether the change in unemployment rate 
for these various groups is correlated or not.  
 
 
 

 



Health Insurance Claims Distribution 
 
Robert Cole  
 
Health insurance claims distributions are important for understanding member behaviour (anti-
selection) and value perceptions, as well as for product design and pricing. 
 
Some product design aspects affected by claims distributions include claim limits, excess options, and 
low claims discounts. 
 
In addition to investigating proportions claiming and claim size distribution by various factors, an 
analysis was performed of serial correlations of claims amounts over various time periods. 
 
A relatively high proportion of total claims costs arises from a relatively small proportion of insureds.  
High-claimers tend to remain high-claimers in subsequent years, and low claimers tend to remain low 
claimers. 
 
Key words: health insurance, claims distribution, low claims discount, product design 
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Elements of Best Practice Pricing in General Insurance 
 
Adam Driussi 
 
Synopsis: 
The presentation will cover the various aspects of best practice pricing in general insurance including: 
• Data: Internal and External Data Sources 

• Technical Premium: Predicting Costs at an Increasingly Granular Level 

• Incorporating Demand: Quote Conversion, Retention and Price Elasticity 

• Competitor Prices and Competitive Position  

• Simulation and Optimisation: The Trade Off Between Volume and Profit 

• Ongoing Monitoring 

• The Link Between Pricing and Marketing 

 
About the Author: 
Adam Driussi is a Fellow of the Institute of Actuaries of Australia who specializes in general insurance 
pricing.  In 2002 he co-founded The Quantium Group, an Australian based firm of consulting 
actuaries.  Quantium now employs 70 professional staff advising almost all major general insurers in 
Australia and New Zealand on a range of aspects related to pricing, marketing and financial strategy.  
In addition to working with general insurers, Quantium also provides data driven strategic advice to 
most major Australian banks, telcos, retailers and media companies. 
 
 
 

 
The Insurance (Prudential Supervision) Act: A Post-Enactment Assessment 
 
Richard Dean  
 
After what has seemed (to some) to be a long gestation, the development of a prudential regulatory 
model for the New Zealand insurance industry is now finally an enacted reality. The Insurance 
(Prudential Supervision) Act was passed into law in September 2010.  
From its earliest beginnings in the Law Commission’s Preliminary Paper on Life Insurance, published 
in December 2003, and the then government’s review of Financial Products and Providers in 2005, 
the new statute has emerged via a complex and comprehensive, but well-planned, path. There has 
been significant international reference and research, extensive stakeholder consultation, plentiful 
inter-agency discussion and cooperation and a robust parliamentary process toward the outcome that 
is now enacted legislation. 
So, has the legislation delivered on the regulatory obligations with which the government has charged 
the Reserve Bank? Has it achieved the expectations of the industry over which it has regulatory view? 
And, given the highly evolutionary nature of the international insurance regulatory environment, what 
may be the forward development path of the New Zealand legislation? 
Finally, and, in keeping with the conference theme, is the new legislation leading actuaries and 
insurers into uncharted waters? 
 
 
 
 
 
 
 

 
 
 



Impact of Liability Profile on Investment Strategy for Insurers 
 
Rob Paton, Anton Kapel, Graeme Miller 
 
Towers Watson 
 
The paper discusses typical approaches to setting investment strategy within Australian General 
Insurance, Health Insurance and Life Insurance organisations and proposes an alternative approach.  

Investment management within an insurance organisation is typically controlled by an investment 
function that takes an asset-centric view to investment. The investment function operates within a 
mandate that defines benchmark asset mixes or performance indices and tolerances for deviation. 
There is often little ongoing direct consideration of the liabilities that the assets are intended to cover, 
although consideration of the liabilities will usually influence the directions given to the investment 
function (e.g. via benchmark asset mix ranges). 

Asset-liability management tends to focus on the capital and/or profit volatility implications of the 
current investment strategy, and is used as a tool to assist in updating the investment strategy as part 
of a discrete exercise; it is not often used as a dynamic method of “automatically” adjusting 
investment strategy as market conditions or the entity’s financial circumstances change.  

We propose a structure for implementing a true liability-focussed approach to setting investment 
strategy. The structure facilitates investment decision making within the insurer’s risk appetite. The 
role of investment advice shifts to focus on how best to meet the liabilities, and how to optimise 
deviations away from that liability-based benchmark. 

Given the suggested shift in focus from an asset-centric view of investment management to a liability-
centric view, we discuss the role of the Appointed Actuary within the broader context of an insurer’s 
investment strategy, and in particular the importance of actuarial input in defining the nature of the 
liabilities. We also document current regulatory and professional standards, and present publicly 
available data. 

Key words: Investment strategy, liability-driven investment, asset-liability management, general 
insurance investment, health insurance investment, life insurance investment 
 


