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Abstract

The objective of this paper is to analyse the extent to which membership of KiwiSaver has
been associated with greater accumulations of net wealth. The paper utilises two linked
sources of data which cover the period 2002 to 2010: Statistics New Zealand’s Survey of
Family, Income and Employment and Inland Revenue Department administrative data on
KiwiSaver membership. Two approaches are employed: difference-in-differences (where
the outcomes of interest are changes in net wealth) and various panel regression
techniques. Results appear consistent with earlier evaluations of KiwiSaver. Neither
approach suggests KiwiSaver membership has been associated with any positive effect
on net wealth accumulation.

JEL CLASSIFICATION E21: Consumption: Saving: Wealth
J26: Retirement

KEYWORDS KiwiSaver; Net wealth; New Zealand; Longitudinal data; Administrative
data
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Executive Summary

KiwiSaver is a voluntary savings scheme aimed at increasing the retirement wealth of a
target population. Its introduction in 2007 was prompted by a view that household saving
in general appeared to be low and declining, and that there may be some who would
reach retirement with an accumulation insufficient to allow them to sustain their pre-
retirement standard of living.

The objective of this paper is to analyse the extent to which the KiwiSaver scheme has
resulted in greater accumulations of net wealth amongst its members, relative to that
which might have been expected in the absence of the scheme.

The paper utilises two linked sources of data, the Survey of Family, Income and
Employment (SoFIE) and administrative data from the Inland Revenue Department (IRD).
SoFIE is a longitudinal data set which includes, as well as a wide range of socio-economic
variables, details of individual assets and liabilities. Administrative data from IRD provides
individual KiwiSaver membership information. The resulting linked data set covers the
eight-year period to 2010. Asset and liability data were measured four times during this
period and form the basis for analysing changes in net wealth.

The analysis is based on two approaches. The first uses a difference in difference (DiD)
technique, the second uses different panel regression techniques. The DiD technique
compares outcomes (in this case changes in net wealth) before and after the introduction
of a programme such as KiwiSaver, across two groups (those in the programme and
those not). In this way, those who are not members of the scheme form a control group.

Results of the DiD analysis suggest the accumulation of net wealth by members of
KiwiSaver was some $16,000 less than the comparable accumulation of non members.
Further, in an attempt to hold some of the other factors likely to affect net wealth
accumulation constant, the DiD analysis was repeated by age, gender, education, income,
wealth, partner and home ownership status. There was a positive effect in only five of the
28 cases examined. In three of these cases the estimated effect was small. In one case,
however, the estimated effect was relatively large, at $20,000 in favour of KiwiSaver
members. All other cases indicated KiwiSaver members’ accumulated less than non-
members.

The DiD analysis only holds one factor constant at a time however. To address limitations
of the DiD technique various fixed and random effect panel regression models are
estimated in which changes in net wealth are related to many factors simultaneously.
These include: KiwiSaver membership; income; net wealth; age; gender; partnership
status; home and investment property ownership; ethnicity; if the respondent was born in
New Zealand; education; labour force and health status. With four observations over time
on assets and liabilities in SoFIE it is possible to measure three changes in net wealth for
each of approximately 10,000 individuals. This provides nearly 30,000 observations for
inclusion in each regression.

The effect of KiwiSaver on net wealth accumulation is estimated to be negative in all
model specifications examined, although the coefficient estimates are typically not
statistically significant at conventional levels. While the findings of this study appear clear,
caution is still warranted in their interpretation. Firstly there is evidence of significant
measurement error in key variables. In particular, the distributions of changes in net
wealth are very wide and there is little correlation in these changes over time for
individuals. Attempts to control for this measurement error in regressions were made;
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however, these may have only been partially successful. Second, the data are only
available up until late 2010, meaning some KiwiSaver members would only have been
enrolled for a relatively short time. However, regression estimates suggest that tenure in
KiwiSaver has little effect on net wealth accumulation.

The results of this study are consistent with the findings of the previous evaluation of
KiwiSaver. For example, Law et al. (2011) found no association between KiwiSaver
membership and expected retirement income outcomes (an important element of which
must be net wealth at retirement). The current study, which uses completely different
techniques and data to that initial evaluation, provides a second piece of evidence which
suggests that KiwiSaver has not been associated with greater accumulation of net wealth
by its members and hence improved retirement income outcomes.
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KiwiSaver and the Accumulation of
Net Wealth

1 Introduction

KiwiSaver1 is a voluntary savings scheme aimed at increasing the retirement wealth of a
target population. Its introduction in 2007 was prompted by a view that household saving
in general appeared to be low and declining, and in particular, there may be some who
would reach retirement with an accumulation insufficient to allow them to sustain their pre-
retirement standard of living (see for example, Treasury, 2007). The available micro-
evidence relating to individual and household saving, however, does not necessarily
support this view (see for example, Scobie, Gibson and Le, 2005, Le, Scobie and Gibson,
2007, Henderson and Scobie, 2009, and Le, Gibson and Stillman, 2010 and 2012).

Law, Meehan and Scobie (2011) evaluate the performance of KiwiSaver in terms of four
key dimensions. The authors utilised a comprehensive survey conducted by Colmar
Brunton in 2010 on 825 people that included both members and non-members of
KiwiSaver. The key findings of the study were that:

1.  approximately 1/3 of contributions to KiwiSaver represented new savings, while 2/3
would have resulted anyway in the absence of the scheme;

2. no association was found between KiwiSaver membership and expected retirement
income outcomes;

3. in terms of standard measures of programme efficacy (target effectiveness and
leakage) KiwiSaver was found to have performed poorly, with leakage to the non-
target group estimated to be 93%; and

4, after accounting for other factors, including the schemes impact on public saving,
KiwiSavers effect on national saving was found to be negligible.

The current paper is a continuation of the previous work. The objective is to analyse the
extent to which the KiwiSaver scheme has resulted in greater accumulations of net wealth
amongst its members, relative to that which might have been expected in the absence of
the scheme. Though this objective clearly relates to all of the key findings of the earlier
evaluation (and particularly the first and second), the approach used and the data
employed in the current analysis are very different.

! For details of the scheme see https://www.ird.govt.nz/kiwisaver/.
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The paper utilises two linked sources of data, the Survey of Family, Income and
Employment (SoFIE) and administrative data from the Inland Revenue Department (IRD).
SoFIE is a longitudinal data set which includes, as well as a wide range of socio-economic
variables, details of individual assets and liabilities. Administrative data from IRD provides
individual KiwiSaver membership information. The resulting linked data set covers the
eight-year period to 2010. Asset and liability data were measured four times during this
period and form the basis for analysing changes in net wealth.

The analysis is based on two approaches. The first uses a difference-in-differences (DiD)
technique. This technique compares outcomes (in this case changes in net wealth)
before and after the introduction of a programme such as KiwiSaver, across two groups
(those in the programme and those not). In this way those who are not members of the
scheme form a control group.

The DiD analysis only holds one factor constant at a time however. To address this
limitation various fixed and random effect panel regression models are estimated in which
changes in net wealth are related to many factors simultaneously. These include:
KiwiSaver membership; income; net wealth; age; gender; partnership status; home and
investment property ownership; ethnicity; if the respondent was born in New Zealand;
education; labour force and health status. With four observations over time on assets and
liabilities in SoFIE it is possible to measure three changes in net wealth for each of
approximately 10,000 individuals. This provides nearly 30,000 observations for inclusion
in each regression.

Results appear consistent with those of the earlier evaluation of KiwiSaver undertaken by
Law et al. (2011), particularly with respect to the second of their findings described above.
That is, neither the DiD or regression analyses undertaken in the current study suggest
that KiwiSaver membership has had any positive effect on net wealth accumulation.

The remainder of this paper proceeds as follows. Section 2 describes the data. In order
to inform the choice of an appropriate outcome measure, section 3 presents information
on both the distributions and movement within those distributions, of net wealth, changes
in net wealth and savings rates respectively. Sections 4 describes the DiD method and
presents results. Panel regression techniques are outlined and results discussed in
section 5. Conclusions are drawn together in the final section.

2 Data

This paper uses individual unit record data from two sources. The first is the longitudinal
Survey of Family, Income and Employment (SoFIE). The preparation of SoFIE for
analysis is similar to that of Law and Meehan (2013), except that the timing of the current
analysis allows the incorporation of the full eight waves of the survey. The second data
source is administrative. Provided by the Inland Revenue Department (IRD), this data
gives information relating to KiwiSaver membership.

SoFIE, the primary data source for this study, is a longitudinal survey conducted by
Statistics New Zealand where the original sample members are tracked and surveyed
each year. It began in October 2002 with an original sample size of about 11,500
households, amounting to over 22,000 individuals 15 years of age and over. It concluded
in September 2010 after running annually for a total of eight years (waves). The core
survey collects annual information on individual and family characteristics, as well as
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labour market and income spells. In alternate years health, and assets and liabilities
modules are included respectively.

The assets and liabilities module was included in SoFIE waves 2, 4, 6 and 8 and forms
the basis for assessing the effects of KiwiSaver membership on net wealth accumulation.
This module allows for the measurement of net wealth at the individual rather than family
level, which is relatively rare internationally.

Interviews for each wave were evenly spread over a 12 month period so that some
households were interviewed in October and others the following September. However,
we index all asset values to the mid-point of the relevant wave. Asset values for wave 2
are therefore indexed to approximately 31 March 2004, wave 4 asset values to 31 March
2006, wave 6 asset values to 31 March 2008 and wave 8 asset values to 31 March 2010.

Indexation was important during this period, with strong house price growth at times
potentially leading to non-trivial increases in individuals’ net wealth even within the
interview period of a particular wave. Fortunately respondents in SoFIE were asked not
only for the value of any residential property they owned but also to provide a valuation
date. We used this date, together with detailed regional house price indices from
Quotable Value (QV) (aggregated to the six major SoFIE regions) to index housing assets
as described in the previous paragraph.2 For all other assets the Consumer Price Index
(CPI was used).3

SoFIE required a great deal of careful cleaning in order to minimise loss of observationg;
due to question non-response or apparent errors in recording of individual information.
Wherever possible we made use of the longitudinal nature of the data to attempt to correct
for this. For example, if we observed an individual owning a house worth just $1 in wave
four we would examine their housing assets in other waves. If it turned out that that same
person in wave two owned a house worth say $900,000 and in wave 6 worth $1,100,000
we changed the value recorded in wave four to $1,000,000. Similar anomalies or non-
response were observed across most of the variables used in this analysis and so are too
numerous to mention here. For more information about SoFIE and some of the problems
researchers can expect to encounter, see for example Scobie and Henderson (2009) or
Carter et al. (2010).

Although the final wave of SoFIE included a module on KiwiSaver, for the current analysis
information on KiwiSaver membership is instead sourced from administrative data from
IRD. The primary reason for this is that the administrative data provides a more complete
picture of KiwiSaver membership over time. In addition, it appears that KiwiSaver
membership in SOFIE may have been ungerreported, likely due to the way respondents
were routed to the KiwiSaver module. A detailed comparison of the KiwiSaver
information contained within SoFIE and provided by IRD is available in Samoilenko and
Law (2014). While the process of preparing a combined dataset for analysis was
completed by the authors of the current study, Statistics New Zealand (SNZ) independently
‘matched’ individuals’ present in both datasets. In particular, assigning a common individual

2In a number of cases respondents failed to provide valuation dates. In these cases we assumed that the distance between the
respondents’ interview date and valuation date was the same as the average of that distance for those respondents that were able to
provide valuation dates. This distance was between two and three years depending on the survey wave.

® Scobie and Henderson (2009) provide further discussion of the practicalities of indexing various assets and liabilities in SoFIE.

% To construct a usable panel data set for analysis SoFIE also required a great deal of manipulation / formatting, with the data originally
being stored in around 20 separate files with different (often incompatible) formats.

® This issue is unlikely to have affected the value of assets recorded in KiwiSaver however.
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identifier, or person specific identifier, to individuals present in each data set thereby
allowing them to be linked. Details of this process are provided by Gray (2012).

A number of restrictions to our sample are required for analysis. First, only those eligible
to join and enjoy the full benefits of KiwiSaver based on their age at wave 1 are included
(ie, those aged 15 to 60). Second, Statistics New Zealand only provides longitudinal
survey weights for those respondents who were original in scope sample members of
SoFIE. As these weights are required for much of our analysis, a further restriction to the
sample is necessary. A further requirement, imposed by the difference in difference
analysis set out in Section 4, is that individuals have a complete longitudinal history
having responded to all eight waves of SoFIE. Finally, to allow for the calculation of
savings rates, only those individuals with positive incomes are included.” Even with these
restrictions a large sample remains, covering approximately 10,000 individuals in each
year between 2002 and 2010. 39% of these individuals were KiwiSaver members in 2010
which is remarkably similar to the membership levels reported by Law et al. (2011).

3 Qutcome Measures

Given the data available to us, there exist a range of possible outcome measures that
could be used to examine the performance of KiwiSaver in terms of facilitating improved
retirement income outcomes for its members. These include net wealth, changes in net
wealth and savings rates, with the latter being the most analytically appealing. However,
it is well understood that survey data on assets, liabilities and personal income can be
prone to measurement error.” As each potential outcome measure may be more or less
prone to such measurement error, the choice of outcome measure in this case cannot be
made solely based on its analytical appeal. Therefore, in order to inform the choice of an
appropriate outcome measure, this section presents information on both the distributions
and movement within those distributions, of net wealth, changes in net wealth and savings
rates respectively.

3.1 Distributions

The distribution of the nominal unweighted estimates of net wealth (derived as the sum of an
individual’s assets less the sum of their liabilities) for each of waves 2, 4, 6 and 8 are
summarised in Table 1. Both the mean and median levels of net wealth increase
substantially over '[ime.8 However, as the sample members age with successive waves, part
of this observed increase is simply due to an ageing effect as typically individuals
accumulate wealth over their working lives. In three of the four waves over five percent of
observations on net wealth are negative. The spread between the 1% and 99" percentiles
also increases over time ranging from approximately $1 million in wave 2 to $1.6m in wave 8.
Similarly, the inter-quartile range increases from $180,000 in wave 2 to $290,000 in wave 8.

n particular, the sum of income from all sources in waves 1 and 2, 3 and 4, 5 and 6, and 7 and 8 each had to be positive for every
individual.

4 Assuming this measurement error is random its effects on regression results will be to potentially reduce the precision of coefficient
estimates. However, it will not bias coefficient estimates as these outcome measures are used as dependant rather than explanatory
variables in regressions.

8 The large difference between the mean and median levels of net wealth is indicative of a skewed distribution with a long “right-hand tail;”
i.e., @ small number of individuals with very high levels of net wealth. Similar findings are reported by Le, Gibson and Stillman (2010).
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Table 1 — Distribution of Net Wealth ($)

Survey Wave

2 4 6 8
1 percentile -31,446 -37,052 -44,494 -38,435
5" percentile -1,466 -2,276 -1,680 1,012
10" percentile 3,066 3,964 6,534 10,089
25" percentile 23,365 30,636 40,112 50,183
50" percentile (median) 90,776 119,590 149,543 168,484
75" percentile 203,173 258,032 311,429 340,493
90" percentile 363,051 461,672 539,845 587,258
95" percentile 506,952 664,795 741,948 809,307
99" percentile 983,264 1,378,290 1,501,057 1,561,014
Mean 154,162 200,329 238,282 257,242

Table 2 presents distributions for the changes in individual net wealth that occur between
waves 2 to 4, 4 to 6, and 6 to 8 respectively. The smaller average increase in net wealth
between wave 6 and 8 relative to increases in net wealth between earlier waves is likely a
reflection of the impact of the global financial crisis which occurred during these years.
Compared to net wealth, the distributions of changes in net wealth appear more
concentrated, particularly around the middle. In particular, the inter-quartile range
remains relatively constant over the period, at around $80,000.

Table 2 — Distribution of Changes in Net Wealth between Waves ($)

Changes between Survey Waves

2to 4 4to6 6to8
1% percentile -382,112 -577,032 -623,736
5t percentile -130,279 -190,754 -236,124
10™" percentile -56,872 -85,535 -109,585
25™ percentile -6,482 -10,870 -19,392
50™ percentile (median) 15,914 16,220 8,577
75" percentile 71,329 74,468 58,773
90" percentile 174,412 186,803 172,490
95" percentile 303,920 301,935 298,581
goth percentile 807,558 760,286 769,270
Mean 46,166 37,954 18,959

The distributions of individual savings rates between waves 2 to 4, 4 to 6 and 6 to 8 are
provided in Table 3.” These are calculated by dividing the change in net wealth for an
individual between any two consecutive waves (that include asset and liability information)
by their gross income over the period. For example, the saving rate for an individual
between wave 2 and 4 is simply net wealth in wave 4 less net wealth in wave 2 divided by
the sum of income earned in waves 3 and 4. Formally and expressed as a percentage:

{ Net wealthinwave( j) — Net wealthin wave(i)

, . - —= |*100
Incomeinwave(i +1) + Incomein wave( j)

9
In comparing the median rates with saving rates estimated from the national accounts, it must be recalled

that the rate reported here apply essentially to the working age population as distinct from the aggregate
household saving rates, which logically are much lower.

WP 14/22 | KiwiSaver and the Accumulation of Net Wealth 5



Given the wide range in both levels and changes in net wealth already discussed, it is not
surprising that when adding income into the equation in order to calculate savings rates;
those savings rates have a very wide dispersion. In particular the spread between the 1°
and 99" percentiles of savings rates is close to or above 3,000% for most of the period.
That is thirty multiples of income. The inter-quartile range for savings rates is also
substantial, at well over 100% for most of the period.

Table 3 — Distribution of Implied Saving Rates (%)

Survey Wave

2to 4 4to 6 6to8
1% percentile -1049% -1190% -1385%
5™ percentile -214% -254% -301%
10" percentile -97% -113% -145%
25™ percentile -12% -17% -27%
50™ percentile (median) 26% 22% 12%
75" percentile 103% 96% 68%
90™ percentile 261% 262% 215%
95" percentile 486% 467% 418%
99™ percentile 2185% 1766% 1623%
Mean 464% 92% 263%

3.2 Transitions

As well as consideration of the distributions of our potential outcome measures it is helpful
to consider the extent that individuals move within these distributions over time. In
particular, lack of persistence over time may be indicative of measurement error. This
subsection therefore presents transition probability matrices for net wealth, changes in net
wealth and savings rates respectively.

In the present case these indicate the conditional probability that an individual beginning a
period in a particular quintile of a distribution, will be in that quintile (or any other) at the
end of that period. Such transition probabilities can be calculated over any time period.
Given data available to us 2, 4 and 6 year transition probabilities are calculated for net
wealth and presented in Table 4.

These results give a picture of the extent of mobility within the distribution of net wealth.
In the absence of any mobility across quintiles of the distribution the diagonal elements of
each matrix (bold italics) would be 1.00 and all off-diagonal elements would be zero. The
greater the off-diagonal elements the greater the degree of mobility. For example,
consider the top left hand corner element in panel A of 0.74. This indicates that on
average a high proportion of individuals (74%) who were in the first quintile of the net
wealth distribution in Waves 2, 4 or 6, were also located in the first quintile of the
distribution two years later in Waves 4, 6 or 8 respectively. Reading across that first row
of panel A, on average 18% of those in the first net wealth quintile had moved up to the
second quintile of the net wealth distribution by the next wave containing asset and liability
information. "’

1% The rows and columns of each matrix of transition probabilities sum to 1.
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Table 4 — Quintile Transitions of Net Wealth

Start-year End-year quintile
quintile 1 2 3 4 5
A: Average 2-year transition frequencies (2 to 4; 4 to 6; and 6 to 8)
1 0.74 0.18 0.04 0.03 0.01
2 0.19 0.52 0.18 0.06 0.04
3 0.04 0.19 0.52 0.19 0.06
4 0.02 0.06 0.21 0.54 0.18
5 0.01 0.04 0.06 0.19 0.71
B: Average 4-year transition frequencies (2 to 6: and 4 to 8)
1 0.68 0.21 0.05 0.04 0.02
2 0.23 0.46 0.19 0.07 0.05
3 0.04 0.20 0.46 0.22 0.08
4 0.02 0.08 0.23 0.47 0.19
5 0.02 0.05 0.07 0.20 0.66
: 6-year transition frequencies (2 to 8)
1 0.65 0.22 0.06 0.05 0.03
2 0.25 0.42 0.19 0.09 0.04
3 0.05 0.22 0.42 0.22 0.09
4 0.03 0.09 0.24 0.43 0.21
5 0.02 0.06 0.09 0.21 0.63

While the level of persistence in net wealth diminishes somewhat with the length of
transition there are some clear patterns common to all transition lengths in Table 4. First,
those individuals who begin the period in either the top or bottom quintile of the net wealth
distribution are likely to remain in those same quintiles at the end of the period. In general
there is also a degree of persistence in the middle of the net wealth distribution with over
50% of individuals starting in quintiles 2, 3, or 4, remaining in those same quintiles 2 years
later for example. Further, in most cases where individuals do transition to a different net
wealth quintile over time, it is most often one immediately adjacent to that where they
started. In other words, someone beginning the period in say quintile 3 is far more likely
to end the period in either of quintiles 2 and 4 than quintiles 1 or 5.

Transition probabilities for our second potential output measure, changes in net wealth,
are provided in Table 5. As these results are in effect analysing changes in the changes
of net wealth, there is now one less observation available in each of panels A and B, and
panel C no longer applies.

Compared to levels of net wealth it is clear that there is more volatility over time in
changes in net wealth. Typically there is only a 20% to 30% chance that a change in an
individual’s net wealth (at the beginning of the period) say between waves 2 and 4 and 4
and 6, would be in the same quintile of a distribution of changes in net wealth between
waves 4 and 6 and 6 and 8 (at the end of the period). Further, the probability that an
individual could be at any point in the distribution at the end of the period, regardless of
their starting position (rather than just moving to an adjacent quintile) is non-trivial. In fact,
those starting the period in either quintiles 1 or 5 (of the distribution of changes in net
wealth) have more chance of moving to the opposite end of the distribution at the end of
say 2 years than anywhere else within it.
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Table 5 — Quintile Transitions of the Changes in New Wealth

Start-year End-year quintile
quintile 1 2 3 4 5
A: Average 2-year transition frequencies
1 0.15 0.14 0.15 0.21 0.37
2 0.06 0.30 0.33 0.19 0.12
3 0.10 0.28 0.26 0.22 0.14
4 0.21 0.18 0.18 0.25 0.18
5 0.48 0.10 0.08 0.14 0.20
B: 4-year transition frequencies
1 0.24 0.18 0.16 0.19 0.23
2 0.10 0.29 0.33 0.17 0.11
3 0.13 0.24 0.26 0.22 0.16
4 _ 0.21 0.18 0.15 0.25 0.20
5 \ 0.32 0.12 0.10 0.16 0.30

Finally, Table 6 presents transition probabilities for our last remaining potential output
measure, savings rates. The patterns of transition probabilities in this case are very
similar to those for changes in net wealth. There is possibly somewhat more volatility,
particularly in the case of four year transitions. This is not surprising however as savings
rates are change;%1 in net wealth divided by gross income, introducing additional variation
through incomes.

Table 6 — Quintile Transitions of Saving Rates

Start-year End-year quintile
quintile 1 2 3 4 5
A: Average 2-year transition frequencies
1 0.14 0.15 0.15 0.20 0.35
2 0.08 0.26 0.31 0.22 0.14
3 0.11 0.27 0.27 0.22 0.14
4 0.22 0.21 0.19 0.22 0.17
5 0.45 0.12 0.09 0.15 0.20
B: 4-year transition frequencies
1 0.23 0.18 0.18 0.19 0.22
2 0.13 0.26 0.28 0.19 0.14
3 0.14 0.23 0.25 0.22 0.16
4 _ 0.21 0.18 0.18 0.23 0.20
5 \ 0.29 0.14 0.11 0.17 0.28

A simple numerical example illustrates how such volatility in savings rates is possible and
might, for example, come about through measurement errors in net wealth. Suppose an
individual reported total assets of say $320,000 in Wave 4 and when surveyed in Wave 6
failed to recall an item of $50,000, when listing all his or her assets. Even if all other
assets and liabilities were to remain unchanged, then the estimate of the saving rate
between waves 4 and 6 (for an income of $35,000 over the period) would be -143% ((-
50,000/35,000)*100). Now, further suppose that when surveyed again in wave 8 this
individual recalled and correctly reported this asset. All else equal, the saving rate for this
individual between waves 6 and 8 would increase to 143% (i.e. a change in savings rates
between the two periods of 286%). Compound this with say a fall in income, for whatever
reason, to $5,000. Then the savings rate between wave 6 and 8 becomes 1,000% (a

" Indeed, if one regresses the savings rate on its lag the estimated coefficient is negative and highly statistically significant.
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change in savings rates between the two periods of 1,143%. Referring to the distributions
of savings rates provided in the previous subsection and in particular in Table 3, even the
first of these examples is more than sufficient to move this individual from the bottom
quintile of the savings distribution (for savings between waves 4 and 6) to the top quintile
in the following period.

3.3 Conclusion on the appropriate outcome measure

For the remainder of the analysis in this paper a single outcome measure will be used in
order to assess the impact of KiwiSaver. That measure will be changes in net wealth (as
opposed to levels of net wealth). As indicated, this choice is informed by both the
analytical virtues of each potential outcome measure and their potential to be affected by
measurement error.

While observations on the level of net wealth display the most persistence over time the
distributions of net wealth in each wave of SoFIE containing assets and liabilities are
relatively dispersed. Further, of the three outcome measures it may be relatively more
prone to endogeneity (is it KiwiSaver membership that causes higher net wealth or higher
net wealth that causes KiwiSaver membership).

Savings rates are perhaps the most intuitively appealing outcome measure, with contributions
to KiwiSaver typically set as a percentage of an individual's gross income. However, the
distributions of savings rates are highly dispersed with a range of more than 30 times income
typical. Further, individual savings rates are not stable over time (in fact they are negatively
autocorrelated). To put this in context, a KiwiSaver member may typically have total
contributions in any given year of say 6% of gross income. It seems highly unlikely that even
an extremely well specified regression model would have much success in being able to
isolate the effects of KiwiSaver membership on individual savings rates.

Changes in net wealth are also somewhat volatile over time but have narrower
distributions and may be less likely to suffer from endogeniety problems than the level of
net wealth. When using changes in net wealth as our dependant variable in the
regression analysis undertaken in Section 5 we are also able to address (at least partially)
measurement error by including the initial level of net wealth as an explanatory variable.
Further, we also include income (the missing component from the saving rate) as an
explanatory variable in regressions. This was also the approach taken by (Le et al. 2010)
when using SoFIE while attempting to understand the factors associated with net wealth
accumulation.

4 Difference-in-Differences

This section reports the results of an analysis based on the method of difference-in-
differences (DiD). This technique has been used extensively internationally (see for
example Card and Krueger, 1994) and in New Zealand (see for example MED 2011) for
policy and programme evaluation. Section 4.1 describes the methodology and the results
are summarised in Section 4.2.

12 70 foreshadow results somewhat, when the dependant variable in regressions of Section 5 (changes in net wealth) was replaced
with savings rates, regressions were able to explain only about a hundredth of the variation in savings rates that they were able to
explain in changes in net wealth. l.e. the R? for regressions where the dependant variable was changes in net wealth was typically in
the order of 0.15 while the R? for regressions with the savings rate as the dependant variable was around 0.0015.

WP 14/22 | KiwiSaver and the Accumulation of Net Wealth 9



4.1 The difference-in-differences method: brief outline®

Given the choice of outcome measure explained in the previous section our objective is to
estimate the direct impact of KiwiSaver membership on changes in net wealth. The
intuition for using difference in differences in this context and its application is
straightforward.

The need for estimation (using DiD or any other method) arises as it is not possible to
directly measure the impact of KiwiSaver on an individual’'s pattern of net wealth
accumulation. This is because while the accumulation of net wealth is observable for
members of KiwiSaver after they have joined, the counterfactual is not. That is, the
pattern of net wealth accumulation for those same individuals over the same time period
that would have resulted had they not joined KiwiSaver is not observable.

To estimate KiwiSavers’ impact, the change in net wealth that occurs before and after the
introduction of KiwiSaver (in this case between waves 2 and 4, and 6 and 8 respectively)
for those individuals who eventually become KiwiSaver members is first compared. Any
difference cannot be solely ascribed to the effects of KiwiSaver membership, however, as
other factors may also influence net wealth accumulation. The change in net wealth
occurring before and after the introduction of KiwiSaver must also be compared for a
control group (in this case those that do not join KiiwiSaver). By taking the difference in
differences between these two groups an estimate of the effect of KiwiSaver on net wealth
accumulation is provided which attempts to hold constant the effects of other influences
on net wealth accumulation. Figure 1 illustrates with an example.

Figure 1 — Estimating the impact of KiwiSaver on net wealth accumulation by DiD

Net Wealth
A

KiwiSaver
Introduced

A
B
\Z

| | | | >

| | | | |l

2 4 6 8 Survey Wave

KiwiSaver Members Non-KiwiSaver Members

The vertical red line marks the introduction of KiwiSaver in July 2007 (falling in the fifth
wave of SoFIE). The net wealth of two groups is considered both before and after this
point; those individuals that will eventually join KiwiSaver (blue) and those that will not

13 More detailed explanations are available in Wooldridge (2009), and in the context of evaluating firm assistance programmes in
New Zealand in MED (2011).
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(green). Assignment to these groups is based on an individual’s KiwiSaver membership
status in the final wave of SoFIE.

Before the introduction of KiwiSaver, Figure 1 shows both of these groups accumulating
net wealth (between waves 2 and 4) at approximately the same rate. The vertical
distance A is the change in net wealth for eventual KiwiSaver members and B is the
change in net wealth for non-KiwiSaver members. In the case illustrated A = B for
expositional convenience; however, in reality this may not be the case.

After the introduction of KiwiSaver, both KiwiSaver members and non-members
experienced an increase in their respective rates of accumulation of net wealth. In other
words, C > A and D > B. However, KiwiSaver members experienced a greater change in
the speed of net wealth accumulation, i.e. (C—A) > (D — B).

This is all the information that is required for the DiD estimator of the effect of KiwiSaver
on the accumulation of net wealth of those belonging to the scheme. The estimate is the
difference of the differences, (C — A) — (D — B), and is positive in this example. Crucially,
if in order to ascertain the effect of KiwiSaver on net wealth accumulation one simply
compared say changes in net wealth accumulation of KiwiSaver members before and
after the introduction of the scheme the effect of KiwiSaver would have been
overestimated; that is (C — A) > (C — A) — (D — B). Similarly, though not in the case of our
illustrative example as we set A = B for convenience, if one simply compared the net
wealth accumulation of KiwiSaver members with non-members between waves 6 and 8,
the effect of KiwiSaver on net wealth accumulation would likely be incorrect. That is (C —
D)#(C-A)-(D-B).

4.2 Results: difference-in-differences analysis

Results of the DIiD analysis described above are now presented. These are weighted
using the longitudinal sample weights available in SoFIE at wave 8. Reported changes in
net wealth between survey waves are the averages of the changes in net wealth of those
individuals belonging to the group of interest.

Table 7 shows that on average both KiwiSaver members and non-members experienced
positive changes in net wealth (i.e. they accumulated net wealth) between consecutive
asset and liability waves of SoFIE in all cases. However, the rate of growth in net wealth
for both groups was much lower later in the period (between wave 6 and 8) than it was
earlier in the period. This likely reflects, at least partially, the impact of the Global
Financial Crisis (GFC).

' Hence the comparison groups are fixed over time. Another possibility for assignment to the KiwiSaver membership group would be
to base this on KiwiSaver membership status at wave 6. However, at wave 6 few people had joined KiwSaver, as at this stage the
scheme was very new. In section 5 we explore further the effect that such differences could make to our estimates of the impact of
KiwiSaver on the net wealth accumulation of its members.

1% As before these are nominal changes in net wealth — inflation being common to both KiwiSaver Members and non-members. In
section 5 we allow for the effects of house price inflation on net wealth accumulation.

WP 14/22 | KiwiSaver and the Accumulation of Net Wealth 11



Table 7 — Net Wealth Changes of KiwiSaver Members versus Non-Members

KS Membership Period Relationship to Mean Change in NW
Status Figure 1 (%)
Members Wave 2-4 A 42,011
Wave 4-6 43,909
Wave 6-8 C 9,487
Difference (C-A) -32,524
Non Members Wave 2-4 B 43,519
Wave 4-6 37,435
Wave 6-8 D 26,659
Difference (D-B) -16,860
Difference in Differences (C—A)-(D-B) -15,664

What is particularly interesting in the current context, however, is that the reduction in the
rate of asset accumulation was more pronounced amongst KiwiSaver members than non-
members. In particular, the rate of asset accumulation slowed by approximately $32,500
for KiwiSaver members compared to approximately $16,900 for non-members. In other
words KiwiSaver members suffered a greater decline in net wealth relative to non-
members. Hence, the difference in differences estimator of the effect of KiwiSaver on the
net weal’ﬁg accumulation of its members is negative and considerable at approximately -
$15,700.

As membership of KiwiSaver was not randomly assigned, as individuals self select into
the scheme, there is likely to be bias in this estimate, although a priori, the direction of any
such bias is not clear. It is possible that differences in characteristics between KiwiSaver
members and non-members may be important for net wealth accumulation. To the extent
that these are not fully accounted for, they may be confounding results. As a first step
toward correcting for the influence of other factors, a series of DID estimates are made,
each conditioning on one selected characteristic at a time. These included: age; gender;
partnership status; home ownership status; highest qualification; income; and net wealth.
Table 8 summarises these DiD estimates.

The right most column of Table 8 provides the DiD estimator for the effect of KiwiSaver
membership on the accumulation of net wealth for each case. The two columns
immediately preceding this show the differences between changes in net wealth that
occurred between waves 2 and 4, and waves 6 and 8 for KiwiSaver members and non-
members respectively.

The results are broadly consistent with the overall DiD estimate in Table 7. There is
evidence that membership of the KiwiSaver scheme is associated with greater net wealth
accumulation relative to those not in the scheme in only five of the 28 cases examined (in
bold). The DiD estimator is positive although small for those individuals belonging to the
second and fourth quintiles of the net wealth distribution or who have been partnered for
only part of the analysis period. The effect of KiwiSaver membership on net wealth
accumulation may be positive and larger for those individuals aged between 25 and 34 or
who have a bachelors degree.

There is no evidence of a positive effect on net wealth accumulation from KiwiSaver
membership for any subgroup when classified by gender, home ownership or income.

'® As KiwiSaver was introduced in wave 5, the change in net wealth between waves 4 and 6 is not used in the calculation of the DiD
estimator. Itis included in Table 7 for completeness and illustration only.
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The groups who may be most adversely affected by KiwiSaver membership include those
individuals with a higher degree or who belong to the top quintile of the net wealth
distribution.

Table 8 — Summary of the Difference-in-Difference Estimates by Characteristic ($)

KS Non-KS . .
Difference in
o Members Members .
Characteristic . . Differences
Difference Difference (C—A)- (D -B)
(C-A) (b-B)
15-24 8,617 8,764 -147
25-34 8,339 -13,706 22,045
Age 35-44 -46,509 -8,814 -37,695
45-54 -68,160 -52,559 -15,601
55-60 -54,688 -12,946 -41,742
Gend Male -23,362 -18,502 -4,860
ender Female -40,330 -15,197 -25133
Never -28,348 -10,219 -18,129
Partnered Sometimes -15,555 -17,156 1,600
Always -43,552 -19,186 -24,336
H Never -19,419 -10,949 -8,470
ome .
ownership Sometimes -49,844 -15,961 -33,883
Always -32,306 -23,055 -9,250
None -15,343 -2,337 -13,006
School -42.,529 -26,984 -15,544
Highest Post school vocational | -24,135 16,738 7.397
qualification ost school vocationa -24, -16, -7,
Bachelor degree -3,076 -19,200 16,124
Higher degree -115,113 -12,297 -102,816
1 -8,763 3,738 -12,501
| 2 -12,742 -7,440 -5,302
ncome
quintile 3 -16,045 6,052 -22,097
4 -28,090 -10,475 -17,615
5 -103,833 -75,396 -28,437
1 -19,609 -2,634 -16,975
N ith 2 -24,357 -27,287 2,929
et wealt
quintile 3 -44,702 -35,505 -8,567
4 -24,706 -29,543 4,837
5 -52,838 7,753 -60,592

To summarise, the results of the analysis in this section suggest KiwiSaver membership is
associated with reduced net wealth accumulation. However, there are two clear
limitations to the DiD analysis presented.

First, the classification of continuous variables such as income, age or net wealth, is
restricted to discrete categories, with a consequent loss of information. Second, and more
critical, is the fact that only one conditioning factor at a time is considered, when clearly
the impact of KiwiSaver membership is likely conditioned by a whole series of factors
acting together. To address these issues, the next section reports the results of a series
of multivariate panel regressions.
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3! Regression Analyses

The underlying rationale for the panel regression analysis presented in this section is that
changes in net wealth are likely to be influenced by a wide range of variables in addition to
KiwiSaver membership. Some of these variables are observed and measured in SoFIE
while others are not. It is only by properly correcting for the influence of these variables
that we can expect to isolate the true effect of KiwiSaver membership on changes in net
wealth.

However, as membership in KiwiSaver was not randomly assigned,17 it is unlikely that the
DiD analysis of the previous section would have properly accounted for the effects of
other variables on changes in net wealth. Panel regression techniques allow us to control
for both observed and unobserved heterogeneity across our sample. Section 5.1
describes the panel regression methods employed. The results are summarised in
Section 5.2.

5.1 Methodology

Given that changes in net wealth have been chosen as the most appropriate outcome
measure by which to assess KiwiSavers performance, a panel of data with the dimensions
i =9,930 and t = 3 is available for regression analysis.18 In other words, for each of 9,930
survey respondents there are three repeated observations on changes in net wealth that
occur between waves 2 and 4, 4 and 6, and 6 and 8 respectively.

The variables available to us cannot possibly capture all influences on net wealth
accumulation. In other words, there is likely to be unobserved heterogeneity across our
sample. In the current context this could be, for example, due to different preferences for
risk (perhaps related to health or longevity) or an individual’s underlying propensity to
save. In both cases, these differences could be systematically related to an individual’s
decision to join KiwiSaver.

Ordinary cross-sectional techniques cannot deal with this unobserved heterogeneity in the
same way that techniques which use panel data can. In fact application of ordinary cross
sectional techniques to panel data in the presence of unobserved heterogeneity can lead
to incorrect standard errors and biased coefficient estimates.

Use of panel data permits models of the form

ANW, =a, + 7, + B KS, + X.B + U,

where the subscript refers to individual i as before, t refers to the time period,19 o, is an
unobserved individual-specific effect that represents the permanent cross-individual

7 Law et al. (2011) found very few variables were useful in predicting whether or not an individual was more or less likely to have
joined KiwiSaver, including income or wealth. The few factors that were useful predictors of KiwiSaver membership were: being older;
expecting New Zealand Super to be ones main source income in retirement; being of other ethnicity; being partnered; being self
employed and having an occupation of other.

18 Though a balanced panel is not necessarily required for the regressions in this section, one is enforced for consistency with the
difference-in-differences analysis of the previous section.

' The time dimension here is complicated. As will be explained shortly in some cases this represents the difference in a variable over
time, in others the sum of that variable over time or a variables value at the start or end of a period. Precision to this degree in our
notation is not necessary however for the current purpose.
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heterogeneity, y, captures time-specific effects, and u, is a time-varying idiosyncratic
error.

The dependant variable (ANW, ) is the change in net wealth that occurs between

consecutive waves of SoFIE that contain asset and liability information (for example,
between waves 2 and 4) for each individual i. X is a vector containing a large set of

explanatory variables and B is a vector of the corresponding parameter values. The
primary variable of interest in this study is KS, which is a categorical variable equal to

it

one if an individual i is a member of KiwiSaver at time t and zero otherwise. The estimate
of Bs and its statistical significance therefore will provide an indication as to whether or

not KiwiSaver has been associated with greater asset accumulation amongst its
members.

Most explanatory variables are defined at the start of the period for which the change in
net wealth is being estimated, i.e. at wave 6 when we are estimating the change in net
wealth that occurred between waves 6 and 8. One exception is income, which is the sum
of the income an individual earns over the period of asset accumulation that is included in
regressions (in the current example, the sum of income earned in waves 7 and 8).

The other important exception is KiwiSaver membership. In some regressions we classify
membership based on whether or not the respondent was a member of KiwiSaver at the
end of the period over which changes in net wealth are measured. In others this
classification is based on membership of KiwiSaver at the start of the period. These two
approaches were adopted due to rapid growth in KiwiSaver membership over the period.

The first approach has the advantage of classifying many more respondents as KiwiSaver
members (over twice as many). However, it means that individuals classified as
KiwiSaver members may not actually have been members over the entire period for which
changes in net wealth are measured. For example, when estimating changes in net
wealth between wave 6 and 8, an individual classified as a KiwSaver member might have
only joined the scheme in wave 7. If the true effect of KiwiSaver on members net wealth
accumulation is positive this could result in the effect of KiwiSaver being underestimated.
It is to allow for this possibility that we also adopt the alternative approach. Descriptions
of all of the variables used in regressions are provided in Table 9.

There are two common panel techniques that will be used to estimate our model. The first
is Random Effects (RE) and the second is Fixed Effects (FE). Each of these approaches
has advantages and disadvantages in the current context.

Under the right conditions the RE approach is the most efficient, providing the greatest
power to identify any effect from KiwiSaver membership for example. The RE approach
also allows coefficient estimates to be obtained for variables that are constant over time,
such as ethnicity. However, the approach requires that the unobserved individual-specific
effects (¢;) are uncorrelated with the explanatory variables. This assumption is always

difficult to sustain, including in the present case. For example, it might be that an
individual’s inherent preference for saving or risk (unobservable traits) might be correlated
with their health, income or level of education.

The FE approach, on the other hand, allows for arbitrary correlation between the ¢, and
explanatory variables. The FE estimator is less efficient than the RE estimator however,
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and it is ncgt possible to obtain coefficients for variables that are constant over time, such

0
as gender.

Table 9 — Variables used in the Models

Variable name
Change in Net Wealth
KS Member

Net Wealth

Income

Owns Home

Owns Investment Property
Has a Mortgage
Partnered

Age

Age Squared
Female

European

Maori

Pacific Islander
Asian

Other Ethnicity
Years of Schooling
Born in New Zealand
Employed Full Time
Employed Part Time

Unemployed
Not in the Labour Force

Overseas
Excellent Health
Very Good Health
Good Health

Fair Health

Poor Health
Wave 8 Dummy

Wave 6 Dummy

Definition

Dependant variable. The change in net wealth for a given individual
between consecutive asset and liability waves of SoFIE ($)

A dummy variable equal to one if the respondent is a KiwiSaver
member

The level of an individual’s net wealth ($)

The gross income of an individual earned over the period ($)

A dummy variable equal to one if the respondent owns the home
they live in

A dummy variable equal to one if the respondent owns an investment
property

A dummy variable equal to one if the respondent has a mortgage

A dummy variable equal to one if the respondent is partnered

The age of the respondent

The age of the respondent squared

A dummy variable equal to one if the respondent is female

A dummy variable equal to one if the respondent is European. This
category of ethnicity will be excluded from regressions.

A dummy variable equal to one if the respondent is Maori.

A dummy variable equal to one if the respondent is a Pacific Islander
A dummy variable equal to one if the respondent is Asian

A dummy variable equal to one if the respondent is an Ethnicity other
than Maori, Pacific Islander, Asian or European.

The number of years of schooling received by the respondent

A dummy variable equal to one if the respondent was born in NZ

A dummy variable equal to one if the respondent was employed full
time.  This category of employment will be excluded from
regressions.

A dummy variable equal to one if the respondent was employed part
time

A dummy variable equal to one if the respondent was unemployed

A dummy variable equal to one if the respondent was not in the
labour force

A dummy variable equal to one if the respondent worked overseas

A dummy variable equal to one if the respondent reported that they
were in excellent health. This category of health status will be
excluded from regressions.

A dummy variable equal to one if the respondent reported that they
were in very good health

A dummy variable equal to one if the respondent reported that they
were in very good health

A dummy variable equal to one if the respondent reported that they
were in very good health

A dummy variable equal to one if the respondent reported that they
were in very good health

A dummy variable equal to one when considering the final net wealth
change (between waves 6 and 8)

A dummy variable equal to one when considering the penultimate net
wealth change (between waves 4 and 6)

Measurement
over Period

End less Start
End or Start
Start
Sum
Start
Start
Start
Start
Start
Start
Start
Start
Start
Start
Start
Start
Start
Start
Start
Start

Start
Start

Start

Start

Start

Start

Start

Start

End

End

20 An alternative to either RE or FE is Correlated Random Effects (CRE). This approach models the correlation between the ai and
explanatory variables. However, given our model and the short time dimension of our panel, CRE is unlikely to be appropriate.
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5.2 Results

Results of both RE and FE (unweighted and weighted) regressions are summarised in
Table 10. In this set of regressions, KiwiSaver membership is defined at the end of each
respective period over which changes in net wealth are examined. As previously
discussed, this approach has the advantage of classifying the greatest number of
respondents as KiwiSaver members.

The left hand column lists the explanatory variables. As is made clear in Table 9, a
significant number of these are categorical as distinct from continuous variables. In most
cases the categorical variables are not grouped and so are straight forward to interpret.
For example, the coefficient estimate on the variable Owns Home provides an estimate of
the average effect on net wealth accumulation of owning the home in which the
respondent lives, compared to others who do not own their home.

There are four groups of categorical variables, however. These are: ethnicity;
employment status; the time period; and health status. The coefficients reported for each
category of a group are the differences between the particular category and an omitted
category. The respective omitted categories for each group are: European; full-time
employed; the first time period over which net wealth changes are measured; and
excellent health. In the first column of results, the coefficient estimate on Good Health, for
example, should be interpreted in the following way. On average those individuals
reporting a good health status had on average a change in net wealth of $31,939 less
than those individuals reporting excellent health (the omitted category).

When our model is estimated using RE the effect of KiwiSaver membership on changes in
net wealth is estimated to be -$10,024 and is statistically significant. In other words,
KiwiSaver membership is associated with a smaller accumulation of net wealth compared
to those not in KiwiSaver after allowing for the effects of a large range of other
conditioning variables.

Four variables are positively associated with changes in net wealth and are statistically
significant. These are income, property ownership (both own home and investment
property) and years of schooling. For example a $1 Increase in income is associated with
27 cents greater change in net wealth. The overall effect of age (considering both
variables Age and Age Squared) is also positive. Conversely, those with a mortgage had
a significantly smaller change in net wealth than those not holding a mortgage. All ethnic
groups had significantly lower increases in net wealth than Europeans (the omitted
category), and all those reporting any health status less than excellent, likewise had a
lower increase in net wealth (relative to excellent health).

Table 10 also presents the results of our model when estimated using FE. As explained
in the previous subsection, those variables whose values are not observed to vary over
time (specifically gender, ethnicity and whether born in New Zealand) are eliminated by
the estimation procedure. Results for two versions of FE estimation are presented. The
first uses unweighted data, as does the RE estimation procedure. The second provides
FE estimates that are weighted using the longitudinal sample weights available in SoFIE
at wave 8.
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Table 10 — Regressions on Changes in Net Wealth

Variable RE FE FE (weighted)
KS Member (End) -10024.40* -3902.23 -6375.28
(4492.66) (5169.47) (5499.25)
Net Wealth -0.46* -1.26* -1.26"
(0.01) (0.01) (0.06)
Income 0.27** 0.04* 0.07
(0.01) (0.01) (0.06)
Owns Home 65205.43* 7021.96 1911.78
(4755.77) (7254.31) (14213.84)
Owns Investment Property T2477.26* -2531.46 -4811.74
(5063.39) (7130.79) (12153.08)
Has a Mortgage -40242.11* 4139.71 6232.15
(4670.05) (6639.49) (9287.98)
Partnered -9906.91** -12287.28 -17123.07*
(3814.00) (7027.48) (7541.96)
Age 5831.41* -11128.48 -11167.04
(977.87) (11301.42) (12413.85)
Age Squared -32.96** 64.49 120.99**
(11.52) (34.52) (39.28)
Female 3710.95
(3485.63)
Maori -35048.47*
(5485.95)
Pacific Islander -50696.58**
(9383.10)
Asian -26931.05*
(8619.29)
Other Ethnicity -49625.63**
(13903.73)
Years of Schooling 7785.04* -5657.37 -5097.57*
(748.29) (3383.35) (2089.48)
Born in New Zealand -5820.36
(5108.95)
Employed Part Time -2915.62 -6648.23 -4186.57
(4615.33) (6034.95) (5904.60)
Unemployed -23108.75 -6593.04 -7908.05
(13212.97) (13809.87) (5888.54)
Not in the Labour Force 1117.19 -14931.28* -10853.18
(5040.81) (7193.69) (8237.25)
Overseas -5050.57 -6641.12 -7058.19
(138639.10) (134291.60) (8707.32)
Very Good Health -14142.70** 124.00 -1513.12
(3781.17) (4411.95) (4289.42)
Good Health -31939.08** -4581.49 -5478.19
(4614.80) (5738.85) (5487.58)
Fair Health -43345.88** -1929.44 1410.08
(7800.36) (9568.40) (7120.90)
Poor Health -66504.14** -6214.24 -4295.93
(14103.52) (17039.92) (8334.15)
Wave 8 Dummy -897.00 103463.60* 89481.26
(4349.07) (43685.78) (49485.94)
Wave 6 Dummy 6003.41 62422.55** 55239.17*
(4043.04) (22015.99) (24681.99)
Constant -185819.90** 657127.50 535145.20
(22054.87) (451505.70) (487158.10)
Observations 29790 29790 29790
R-Squared 0.1943 0.1200 0.1330

Notes: Standard errors are given in parentheses. Significance levels are denoted either ** (1% level) or * (5% level).
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The two versions are provided because the unweighted estimates give the most
appropriate comparison with RE estimation as RE does not allow for the use of weights.21
FE estimation does, however, provide for the use of weights so the second version allows
us to consider whether omitting sample weights is likely to affect our conclusions about
the effects of KiwiSaver membership in particular on net wealth accumulation.

The key finding is that there is no evidence of a significant effect on the change in net
wealth from KiwiSaver membership. This applies in the case of both the weighted and
unweighted FE estimates. As in the case of the RE model, the estimated effect remains
negative, implying KiwiSaver membership is associated with a smaller increase in net
wealth than for non-members. Not surprisingly, given the discussion of differences
between FE and RE estimation in the previous subsection, the effect of KiwiSaver
membership on net wealth accumulation is now no longer statistically significantly different
from zero. A similar loss of statistical significance can be observed across a number of
other variables in the model and in some cases coefficient estimates have changed signs.
With such differences in parameter estimates between the RE and FE models FE
estimates are likely to be the most robust.

One variable which is statistically significant across all three model specifications in Table
10 (and indeed in Table 11) is Net Wealth. Recall that this is the level of an individual's
net wealth at the start of each period over which changes in net wealth (our dependant
variable) are observed. The coefficient estimate on this variable in each case is negative
which is exactly what one would predict if the type of classical measurement errors in net
wealth postulated in section 3 is present. Inclusion of net wealth as an explanatory
variable will have, in part at least, mitigated the potential effect of any measurement error
on our results.”

Finally, Table 11 reports a similar set of results when our alternative KiwiSaver
membership definition is adopted. In this set of regressions KiwiSaver membership is
defined at the start of each respective period over which changes in net wealth are
examined. As previously discussed, this approach has the advantage of classifying only
those individuals who have been enrolled in KiwiSaver for the entire period over which
changes in net wealth are examined. This minimises the chance that the true effect of
KiwiSaver membership on net wealth accumulation is diluted or obscured through
inclusion of individuals with very short membership tenure.

Results are very close to those reported in Table 10, indicating that different definitions of
KiwiSaver membership do not change our key finding.23 In particular, the length of
membership in KiwiSaver does not appear to have any material impact on net wealth
accumulation. Both the RE and FE (weighted and unweighted) estimates of our model
yield negative coefficients on the KiwiSaver membership variable. These are marginally
significant when RE is applied, but not significantly different from zero when either FE
specification is applied.

' This is not a particular concern however as most dimensions upon which weights are based are included in our regressions, i.e.
age, gender, ethnicity etc.

= Any such measurement error would only effect the precision of our results (make it more difficult to attain statistically significant
results) but would not bias coefficient estimates.

z Though not reported here we also estimated all regressions in this section with the inclusion of a variable that measured the
respondents’ share of gross assets held in housing to better account for differences in portfolio composition. In all cases the estimated
effect of KiwiSaver membership on net wealth accumulation was similar to those reported. However, these are not our preferred
regression specifications as the inclusion of such a variable has the potential to capture some of the treatment effect from KiwiSaver
membership.
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Table 11 — Regressions on Changes in Net Wealth (Alternative KS Specification)

Variable
KS Member (Start)

Net Wealth

Income

Owns Home

Owns Investment Property
Has a Mortgage
Partnered

Age

Age Squared
Female

Maori

Pacific Islander
Asian

Other Ethnicity
Years of Schooling
Born in New Zealand
Employed Part Time
Unemployed

Not in the Labour Force
Overseas

Very Good Health
Good Health

Fair Health

Poor Health

Wave 8 Dummy
Wave 6 Dummy
Constant

Observations
R-Squared

RE
-10857.61
(7152.87)

-0.46*
(0.01)
0.27*
(0.01)
65231.56**
(4755.96)
72373.20*
(5063.53)

-40166.40*
(4670.20)
-9884.09**
(3814.26)
5861.86*

(977.98)
-33.41%
(1152)
3567.76
(3484.72)

-34958.77*
(5485.96)

-50861.75*
(9383.85)

-26832.17*
(8619.48)

-49759.47*
(13904.21)
7760.23*

(748.19)
-5730.95
(5109.01)
-3011.87
(4615.35)
-23349.73
(13213.93)
1274.18
(5041.76)
-6245.88

(138644.20)

-14190.93*
(3781.42)

-31888.30*
(4615.10)

-43089.62*
(7799.56)

-66127.30*
(14102.31)
-2646.95
(4221.84)

4125.03
(3958.06)

-185988.60**

(22058.07)
29790
0.1942

FE
-4093.26
(6916.06)

-1.26*
(0.01)
0.04**
(0.01)
7033.75
(7254.31)
-2539.83
(7130.86)
4134.03
(6639.69)

-12260.51
(7027.63)
-11206.38

(11303.76)

65.23
(34.62)

-5675.88
(3383.14)

-6669.16
(6035.28)
-6740.55

(13809.90)
-15067.30*
(7196.86)
-7544.05
(134288.60)
109.52
(4411.87)
458418
(5738.88)
182253
(9568.80)
-6126.41
(17039.60)
102808.30*
(43664.74)
61717.83*
(21996.77)
659241.20
(451525.60)
29790
0.1199

FE (weighted)
-2454.65
(6458.33)

-1.26"
(0.06)
0.07
(0.06)
1967.63
(14210.89)
-4779.37
(12138.36)
6219.56
(9305.26)
-17074.25*
(7541.96)
-11133.19
(12391.39)
120.74**
(39.81)

5159.61*
(2086.26)

7774
(5901.77)
-7997.63
(5861.40)
-10953.92
(8214.11)
-8202.56
(9048.36)
-1609.47
(4304.90)
-5508.21
(5493.35)

1500.29
(7101.52)
-4210.63
(8320.13)
87485.50

(49421.83)
54064.16*
(24751.00)
535047.80
(486750.10)
29790
0.1330

Notes: Standard errors are given in parentheses. Significance levels are denoted either ** (1% level) or * (5% level).
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To summarise, the results of the regression analysis in this section do not support the
hypothesis that membership of the KiwiSaver scheme has been associated with greater
net wealth accumulation amongst its members. That is, most regressions specifications
yield coefficient estimates on KiwiSaver membership that are not statistically different from
zero.

On the face of it this may not appear consistent with the first key finding of Law et al.
(2011) that around one third of KiwiSaver contributions represented new saving.
However, that finding was based on a self reported flow measure of saving whereas the
current analysis relies on a stock measure of saving. Difference between the two results
can, at least in part, be explained by returns on assets or inflated self reporting of
additional saving flows. With respect to the second key finding of Law et al (2011),
consistency with results of the current analysis is more obvious. That is, the authors
found no association between KiwiSaver membership and expected retirement income
outcomes (an important element of which must be net wealth at retirement).

6 Conclusions

KiwiSaver was introduced in 2007, prompted by a view that household saving in general
appeared to be low and declining. Further, that there may be some who would reach
retirement with an accumulation of wealth insufficient to allow them to sustain their pre-
retirement standard of living. The objective of this paper has been to analyse the extent to
which membership of the KiwiSaver scheme has been associated with greater
accumulations of net wealth amongst its members.

The paper utilised two linked sources of data, the Survey of Family, Income and
Employment (SoFIE) and administrative data from the Inland Revenue Department (IRD).
SoFIE was a longitudinal survey which included, as well as a wide range of socio-
economic variables, details of individual assets and liabilities. Administrative data from
IRD provided individual KiwiSaver membership information. The resulting linked data set
covered the eight-year period to 2010. Asset and liability data were measured four times
during this period and formed the basis for analysing changes in net wealth.

Careful consideration was given to the choice of an outcome measure upon which to base
our assessment of KiwiSavers performance. Three options were considered: net wealth;
changes in net wealth and savings rates. Changes in net wealth were chosen due to their
analytical appeal and superior distributional properties (particularly in relation to savings
rates).

Analysis was based on two approaches. The first used a difference in difference (DiD)
technique. This technique compares outcomes (in this case changes in net wealth)
before and after the introduction of a programme such as KiwiSaver, across two groups
(those in the programme and those not). In this way those who are not members of the
scheme formed a control group.

Results of this approach suggested the accumulation of net wealth by members of
KiwiSaver was some $16,000 less than the comparable accumulation of non members.
Further, in an attempt to hold some of the other factors likely to affect net wealth
accumulation constant, the DiD analysis was repeated by age, gender, education, income,
wealth, partner and home ownership status. There was a positive effect in only five of the
28 cases examined. In three of these cases the estimated effect was small. In one case,
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however, the estimated effect was relatively large, at $20,000 in favour of KiwiSaver
members. All other cases indicated KiwiSaver members’ accumulated less than non-
members.

The DiD analysis only held one factor constant at a time however. To address this
limitation, various fixed and random effect panel regression models were estimated in
which changes in net wealth were related to many factors simultaneously. These
included: KiwiSaver membership; income; net wealth; age; gender; partnership status;
home and investment property ownership; ethnicity; if the respondent was born in
New Zealand; education; labour force and health status. With four observations over time
on assets and liabilities in SoFIE it was possible to measure three changes in net wealth
for each of approximately 10,000 individuals. This provided nearly 30,000 observations
for inclusion in each regression.

The effect of KiwiSaver membership on net wealth accumulation was estimated to be
negative in all model specifications examined, although coefficient estimates were
typically not statistically significant at conventional levels. While the findings of this study
appear clear, caution is still warranted in their interpretation.

First there is evidence of significant measurement error in key variables. In particular, the
distributions of changes in net wealth are wide, and there is little correlation in these
changes over time for individuals. Attempts to control for this measurement error in
regressions were made; however these may have only been partially successful. Second,
the data is only available up until late 2010, meaning some KiwiSaver members would
only have been enrolled for a relatively short time. However, regression estimates
suggest that tenure in KiwiSaver has little effect on net wealth accumulation. Finally, the
period over which we analyse changes in net wealth (2002 to 2010) is relatively short,
potentially making it difficult to control for the effects of cyclical factors.

One should remember, however, that the results of this study are surprisingly consistent
with the findings of the previous evaluation of KiwiSaver. In particular, Law et al. (2011)
found no association between KiwiSaver membership and expected retirement income
outcomes (an important element of which must be net wealth at retirement). This study,
which used completely different techniques and data from the first evaluation, provides a
second piece of evidence which suggests that KiwiSaver membership, at least until 2010,
had not been associated with greater accumulation of net wealth, and hence improved
retirement income outcomes.
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