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Financial sector amplification and credit cycles in New 

Zealand
Rebecca Craigie and Anella Munro1

This article explores some of the channels through which the financial system may amplify business cycles in New Zealand. 

Such amplification (‘procyclicality’) has been of interest for decades when considering financial booms and crises. There 

has been particular interest recently in understanding mechanisms through which the financial sector contributed to both 

the expansion of credit in 2003-07 and the subsequent pressure to reduce leverage during the financial crisis. This article 

focuses the discussion on New Zealand with emphasis on the credit boom of 2003-07 and the recent fall in credit growth, 

though the latter has been modest by international standards.

Figure 1

Credit booms in New Zealand (1992Q1 - 2010Q1)

Source:	RBNZ, Statistics New Zealand.
Note:	 Annual percent change. 1/Private sector credit 

growth minus nominal GDP growth.
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1	 Introduction
The recent international financial crisis has illustrated a 

variety of mechanisms through which financial markets 

and institutions can amplify macroeconomic cycles, with 

potentially severe impacts on the real economy.2 This article 

provides an overview of the main procyclical mechanisms 

being discussed in the international literature, sets them 

in a New Zealand context, and takes a preliminary look at 

the data.3 Here the term ‘procyclicality’ is used to mean 

amplification rather than moving with the cycle. In the same 

spirit, countercyclical policy refers to policies that dampen 

the cycle. 

While New Zealand’s financial system has not been as 

affected by the financial crisis compared with some 

countries, credit in New Zealand grew considerably faster 

than the economy during the boom of 2003-07 (figure 1).4  

Rapid credit growth was subsequently followed by periods 

of weak nominal output growth (figure 1) and negative real 

growth. This article considers how the financial sector may 

contribute to credit booms and, in turn, business cycles in 

New Zealand. 

In a world characterised by perfect information and 

efficient markets, financial structure would be irrelevant, 

and the financial sector would not affect real economic 

developments. The recent credit boom and financial crisis, 

however, belie such a frictionless world. 

So how can the credit boom of 2003-07 be understood? 

One potential source of amplification is the interaction 

between bank lending and cyclical variation in the value 

of borrowers’ collateral. During expansions, rising house 

prices increase households’ net worth, increasing the value 

of collateral and households’ ability to borrow. In turn, the 

expansion in credit feeds back into higher house prices and 

so on. Similarly, when New Zealand’s agricultural commodity 

prices rise, farm incomes and land prices rise, increasing both 

debt service capacity and the collateral value of land. In turn, 

the expansion of farm credit may feed back into higher rural 

land prices and so on. 

1	 This article has benefitted from comments and 
advice from Richard Fabling, Nicolas Groshenny, 
David Hargreaves, Ian Harrison, Bernard Hodgetts, 
Kirdan Lees,  John McDermott, Ian McIlraith, Adam 
Michalski, Christie Smith, Jeremy Richardson, 
Charles Rosa, Christie Smith and Grant Spencer.

2	 These mechanisms are not new. See Hunt (2009) for 
an historical perspective of banking crises in New 
Zealand.

3	 Excellent background and review papers are Borio 
and Lowe (2002), Borio, Furfine and Lowe (2009) 
and CGFS (2009). 

4	 Credit continued to expand rapidly after the onset 
of the Asian crisis (mid-1997) and the international 
financial crisis (mid-2007) as credit lines were drawn 
down, delaying the subsequent fall in credit growth.
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Cyclical variation in the financial condition of banks is 

another potential source of amplification. Since banks are 

highly leveraged institutions,5 fluctuations in banks’ net 

worth can lead to large effects on lending. Cyclical variation 

in banks’ cost of funding and loan demand, and the cyclical 

nature of loan losses, contribute to high profits during 

expansions and lower profits in downturns. Profits, in turn, 

feed into net worth and banks’ capacity to lend. Pressures to 

grow balance sheets to generate a return on capital in good 

times or to reduce leverage in times of stress can further 

contribute to credit cycles.

A third potential source of financial sector amplification 

is cyclical variation in external funding markets. New 

Zealand relies on external funding markets to finance a 

large net external debt. There is considerable co-movement 

between New Zealand’s credit cycles and those in other 

countries, suggesting that external factors matter. External 

funding flowed smoothly during the boom years. After the 

bankruptcy of Lehman Brothers in 2008, external funding 

markets became illiquid and funding costs rose sharply. For 

a given interest margin, higher funding costs imply lower 

lending volumes (lower demand for loans at the higher 

interest rate), higher loan losses (some borrowers are unable 

to service their debts at the higher rate) and, in turn, lower 

bank profits. In practice, interest margins tend to rise during 

downturns as lending appears more risky. This provides a 

buffer for bank profits, but amplifies the rise in borrowing 

costs for borrowers, with feedback effects to banks through 

loan losses. 

Finally, some aspects of the regulatory framework may also 

be a source of amplification. The recent focus on macro-

prudential policies to enhance the stability of the financial 

system as a whole has partly been an acknowledgement 

that micro-prudential regulation (focused on the stability 

of individual institutions) may have been more procyclical 

than expected. For example, regulatory limits on capital 

and loan-loss provisioning have probably been a source of 

amplification in downturns.

New Zealand’s credit cycles may be viewed as a combination 

of these mechanisms that can reinforce each other. For 

example, a shock to the cost of funds in external markets 

might erode banks’ profits and, in turn, the availability 

of credit to households. A reduction in the availability of 

credit may then have feedback effects through the impact 

of house prices on household net worth and the quality of 

bank capital.  

While the financial system may be inherently procyclical, 

the degree of amplification could be small if the financial 

structure or a conservative approach to prudential regulation 

limits the scope for amplification. In terms of structure, New 

Zealand’s financial banking sector is dominated by four 

traditional banks that hold relatively few assets subject to 

swings in market prices. These banks hold almost no currency 

risk and little interest rate risk.6 On the supervisory side, the 

Reserve Bank’s approach to the implementation of the Basel II 

capital regime has been conservative, potentially dampening 

procyclical behaviour. Furthermore, securitisation activity is 

very limited due to conservative rules on securitisation. If the 

scope for financial sector amplification is small, then periods 

of rapid credit growth can be viewed as a reasonably efficient 

response to loan demand when funding is cheap and risks 

are low, with banks playing a fairly passive intermediation 

role.

An understanding of the mechanisms through which the 

financial sector may amplify business cycles is important for 

the Reserve Bank in fulfilling its monetary policy and financial 

stability roles.7 In the near term, such an understanding 

is important for assessing the potential dampening roles 

of proposed policy changes. More generally, such an 

understanding aids interpretation of macroeconomic 

fluctuations (and, in turn, inflationary pressure); assessment 

5	 This means that banks’ assets are financed in large 
part by debt and less by equity (net worth).

6	 The New Zealand banks have maturity mismatch 
since they borrow at short maturities to fund loans 
that have longer maturities. Hedging is used to 
almost eliminate currency risk associated with 
foreign currency borrowing and to largely reduce 
interest rate risk. The main risk associated with 
the maturity mismatch is refinancing risk. Because 
foreign currency borrowing is hedged, the required 
refinancing is for local currency funding. This means 
that the Reserve Bank can act as an effective lender 
of last resort.

7	 See Hunter, Orr and White (2006) on a framework 
for promoting financial stability in New Zealand.
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of risks; design of policies to increase the resilience of 

individual financial institutions; and the stability of the 

financial system as a whole. The interactions between these 

areas of responsibility are many and complex. Monetary 

policy has effects on asset prices and credit cycles; policies 

that aim to enhance financial stability can have important 

cyclical effects on the economy.8 

The rest of the article is set out as follows. Section 2 

briefly discusses the conceptual roots of financial sector 

amplification. Section 3 takes a more practical look at 

the main mechanisms through which the financial system 

is widely thought to amplify business cycles, set in the 

context of New Zealand’s financial system and regulatory 

environment. These mechanisms involve the key role of 

leverage and balance sheet management, the price of risk 

and risk management, the trend to fair value accounting, 

approaches to loan-loss provisioning, and the cyclical 

variation in the supply of external funding. Section 4 provides 

a brief discussion of proposed changes to the domestic 

and international policy frameworks in the context of New 

Zealand. Section 5 concludes.

2	 Theoretical underpinnings
In a perfect-information, efficient-markets world with 

costless bankruptcy and no taxes, households’ and firms’ 

capital structures would be irrelevant (Modigliani and Miller 

1958, 1963). The risks associated with leverage and liquidity 

would be efficiently priced and reflected in share prices and 

bond spreads. Theoretical models of business cycle variation, 

however, depart from the perfect-information, efficient-

markets paradigm to match the observed macroeconomic 

data. 

The mechanisms of financial sector amplification of business 

cycles can be traced to two fundamental sources: limitations 

in risk measurement and distortions in incentives (FSB 2009). 

Observed measures of risk tend to be procyclical. In good 

times, projects look relatively safe, and the variance of asset 

prices and the co-movement among asset prices tend to be 

low. In economic downturns, projects look risky and variance 

and co-movement rise. Observable measures of risk tend to 

be low during expansions and tolerance for risk tends to 

be high, even as vulnerabilities build up.9 As strains become 

apparent, risk tolerance falls rapidly. Risk-taking behaviour 

in good times may sow the seeds for future financial stress 

when the economy slows. 

Distortions to incentives arise from a variety of principal-agent 

problems, due to information asymmetries. Information 

asymmetries between borrowers and banks (banks don’t 

know whether loans will be repaid) lead banks to demand 

collateral. In turn, both the collateral value of borrowers’ 

assets and borrowers’ access to credit become sensitive to 

cyclical variations in asset prices. Information asymmetries 

between banks and their creditors (creditors do not know 

if banks will default on their debt) lead creditors to demand 

collateral, or require banks to hold enough capital to cover 

potential losses (value at risk). Both can lead to amplification 

as banks’ cost of funding is affected by a range of cyclical 

factors that affect their profitability. Information asymmetries 

between bank shareholders and bank management 

(shareholders don’t know if management is acting in 

shareholders’ interests) lead shareholders to engage in 

frequent monitoring, setting observable, short-term targets 

for bank management that can, in turn, contribute to short 

horizons in measuring risk.

Some elements of regulatory frameworks may also contribute 

to procyclicality. Regulatory constraints aim to increase 

transparency, limit risk taking, and limit potential economic 

costs of insolvency and illiquidity. Some regulations, however, 

can contribute to procyclicality by embedding cyclical 

measures of risk in prudential standards, or by being easy to 

meet in boom times, but binding in times of stress. 

9	 While variation in risk tolerance (or risk aversion) 
is widely accepted in the finance literature, risk 
preferences are typically viewed as stable (not time-
varying) in the micro-economic literature.8	 See the article by Grant Spencer in this Bulletin.
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3	 Amplification mechanisms in 

practice
In this section, several potential amplification mechanisms 

that have been widely discussed in the aftermath of the 

international financial crisis are discussed in the context 

of New Zealand. Each potential amplification mechanism 

arises from deficiency in risk measurement or distortions to 

incentives, or a combination of the two. Mechanisms involve 

leverage, risk measurement and risk management practices, 

market-sensitive accounting valuation, provisioning rules, 

and cyclical variation in the supply of external funding. 

These mechanisms can, of course, interact in reinforcing 

ways, amplifying shocks to balance sheets, but the scope 

for amplification is moderated by regulatory limits designed 

to dampen credit cycles and limit risk taking. Regulatory 

responses currently in place are discussed in each subsection, 

and proposed changes are noted in section 4.  

An important point is that many of the mechanisms may 

be highly nonlinear and asymmetric. While the build-up of 

risk during the boom phase of credit cycles may be relatively 

smooth, the contraction phase can be sharp when systemic 

interaction among institutions comes into play and risk is 

repriced more frequently. Modelling such mechanisms is 

complex, but an explosion in research post-crisis is increasingly 

providing the required tools. While bank interconnectedness 

is not the topic of this article, the interactions between the 

time dimension (our focus here) and the cross-sectional 

dimension of financial stability (interaction among financial 

institutions) are important, especially during times of stress.

Leverage and capital

The role of leverage

Leverage measures the degree to which assets are funded by 

debt rather than equity. Leverage can lead to amplification 

either through borrowers’ balance sheets because banks 

require collateral, or through banks’ balance sheets because 

of limits on capital imposed by regulators or markets. Both 

arise because of creditors’ inability to monitor borrowers. 

A large macroeconomic literature focuses on ‘financial 

accelerator’ amplification mechanisms, whereby household 

or business borrowers’ access to credit or cost of borrowing 

is limited by aspects of their financial condition, such as cash 

flows or the cyclical collateral value of their assets.10,11  In the 

aftermath of the financial crisis, a fast-growing literature has 

focused on the role of bank balance sheets and cash flows 

in the supply of credit.12 The potential for amplification is 

considerably higher for a bank because leverage (the ratio 

of assets to capital) is much higher. In New Zealand, banks’ 

gross leverage averages about 12, while households’ average 

leverage is about one and a quarter. The latter includes 

some households with no debt, and some with much higher 

leverage whose credit is more likely to be limited by collateral 

value.13

To understand the potential amplification role of leverage, 

it is useful to think about a simple balance sheet. A stylised 

household balance sheet might look like the following:

Assets	 Liabilities

House = 100	 Debt = 20

	 Equity = 80

Total Assets   =   100   =   Total Liabilities

10	 For examples, see Aoki et al. (2004), Bernanke et al 
(1999), Kiyotaki and Moore (1997), Calstrom and 
Fuerst (2001), and Iacoviello (2005). 

11	 In the Reserve Bank’s main model (KITT, http://
www.rbnz.govt.nz/research/kitt/index.html), there 
is a role for collateral. A rise in the ratio of external 
debt to housing value increases the premium over the 
policy rate that banks charge borrowers. Conversely, 
an increase in house prices reduces the premium, 
lowering the interest rates facing the household and 
thus fuelling consumption.

12	 For example, see Adrian and Shin (2009), Gerali et al 
(2009), Goodfriend and McCallum (2007), and Van 
den Heuvel (2009).

13	 See the Reserve Bank of New Zealand Survey on 
Household Assets and Liabilities.

If house prices increase by 1 unit to 101, then, with debt 

unchanged, the household’s equity increases to 81. 

Leverage falls from 1.25 (=100/80) to 1.247 (=101/81). 

The household might be passive in the face of higher asset 

values (not actively manage balance sheet leverage). In this 

case, leverage would be expected to fall as assets increase. 

Alternatively, the household might actively manage balance 

sheet leverage by borrowing an additional 0.25 units 
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against the increase in equity (to modernise the kitchen, for 

example), increasing leverage back to 1.25 (=101.25/81). 

This increase in leverage, in turn, is likely to support greater 

demand for housing and further increases in house prices.

For a farm, there may be more scope for amplification. In 

a stylised farm balance sheet, with land assets and debt 

and equity liabilities, a similar amplification process arises 

in response to variations in commodity prices. For a farm, 

however, the amplification process is potentially stronger 

because agricultural commodity prices affect both land 

(collateral) values and farm incomes. While households 

are employed in many sectors, farm incomes tend to move 

together with commodity prices, so debt service capacity is 

more correlated among farms. Therefore, feedback effects 

between access to credit, land collateral values and debt 

service capacity may be stronger. Farm lending accounts for 

about 15 percent of bank lending in New Zealand compared 

to about 50 percent for housing. When adjusted for risk, 

housing and farm loans account for similar proportions of 

banks’ risk weighted balance sheet.14

Now consider a stylised bank balance sheet:

leverage to the original 12.5 would force the bank to reduce 

lending by 11.5 units and repay 11.5 units of bonds or other 

liabilities, resulting in a total 12.5 percent balance sheet 

contraction. The degree of potential balance sheet expansion 

from an initial 1 percent change in assets is directly related to 

leverage.  While this ‘constant leverage’ model is simplistic 

(it ignores factors such as demand for loans, the supply of 

funding and risk weighting of assets), it provides a tractable 

modelling set-up that captures the considerable potential 

for amplification through banks’ balance sheets. 

For leverage to play the amplifying role described above, 

there needs to be an imperfect market for bank capital and 

bank balance sheets need to be affected by cyclical factors. 

In principle, banks could respond to pressure to reduce 

leverage by raising new capital. In practice, capital is usually 

more expensive than debt and considerably more expensive 

in times of stress, when there is a high degree of uncertainty 

about banks’ exposures.15 New Zealand’s four major banks 

are unlisted subsidiaries of Australian banks. The subsidiaries 

transfer profits to the parents, but parents rarely transfer 

funds to the subsidiaries (figure 2), due to high profitability 

of the subsidiaries and tax disincentives.  New Zealand 

Assets	 Liabilities

Loans = 100	 Bonds & deposits = 92

	 Equity (capital) = 8

Total Assets   =   100   =   Total Liabilities

For a bank, the scope for amplification is larger still because 

of much higher leverage. Suppose the bank’s assets fall by 

1 percent (for example, because of loan losses). The fall in 

the value of assets reduces capital to 7. Assuming that the 

value of the bank’s debt (deposits and bonds) is unchanged, 

leverage increases from 12.5 (= 100/8) to 14.1 (= 99/7).  

To restore leverage to 12.5 (to satisfy a capital adequacy 

requirement, or avoid rising funding costs), the bank needs 

to either sell assets and pay back loans, or raise new capital. 

Raising capital can be difficult, so capital may be fixed in 

the short term, particularly during a crisis. Pressure to reduce 

14	 See Hoskin and Irvine (2009).

15	 A variety of proposals have been put forward to 
address the high cost of bank capital in times of 
stress. These include issuance of interest-bearing 
debt that could be transformed into capital under 
certain circumstances (contingent convertible 
bonds), collateralised insurance policies, and 
to address systemic issues, living wills for large 
financial institutions and forming subsidiaries across 
borders.

Figure 2

Distribution of profits to Australian parent 

banks (1996Q1–2009Q4)

Source: Bank general disclosure statements. 
Note: 	 A negative value is a capital injection from the 

Australian parent to the New Zealand subsidiary.
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Source:	Bank general disclosure statements.
Note:	 Profit and retained earnings are four quarter 

running totals divided by average capital assets 
over the period. ‘Profits after tax’ does not account 
for extraordinary items. Notably, this excludes 
extraordinary items in 2009 related to provisions for, 
and payment of, a one-off tax settlement unrelated 
to the financial crisis. ‘Retained earnings’ are profit 
after tax and extraordinary items net of transfers to 
the Australian parent banks. The negative retained 
earnings in 2009 reflect a combination of weaker 
profitability, one-off tax payments (not included 
here in profits) and the funds transferred to parent 
banks. 

Figure 3

New Zealand major bank profitability (1997Q1– 

2009Q4)

subsidiary banks’ ability to raise new capital in a crisis would 

depend on the financial position of the parents, which is 

likely to be subject to similar stress. 

Banks’ balance sheets and profitability are affected by a 

variety of cyclical factors.  For a traditional bank with assets 

mainly in the form of loans (rather than tradable securities), 

there is not a lot of scope for assets to increase in value (loans 

pay an agreed rate of interest). In the expansionary phase 

of business cycles, bank balance sheet expansion is more 

likely to be driven by rising profitability or banks’ responses 

to reductions in perceived risk. Rising loan demand supports 

balance sheet expansion, which feeds into higher profits 

(for a given interest margin). As shown in figure 3, banks’ 

profits were strong through the 2003–07 expansion. Higher 

profits, in turn, feed into retained earnings and capital, 

enabling banks to further expand credit. When monetary 

policy tightens, rising funding costs moderate the expansion 

process. However, rising policy rates have tended to be 

offset somewhat by benign supply conditions in external 

funding markets. 

During expansions, rising house and farm prices make banks’ 

existing loan portfolios look safer, as collateral values rise. 

At the same time, rising incomes and low unemployment 

strengthen borrowers’ debt service capacity. As a result, 

existing loans appear both less likely to default (borrowers 

have growing equity stakes and strengthening debt service 

capacity) and losses are expected to be smaller when defaults 

occur. Falling perceived credit risk may encourage banks to 

take on riskier loans, allowing further expansion in credit.

In downturns, similar effects may happen in reverse and can 

be reinforced by the direct effect of loan losses on the value 

of bank assets and, in turn, profits as provisions for loan 

losses are made. In expansions, the growing net worth of 

borrowers does not directly affect bank assets (which are 

loans at an agreed interest rate), but in downturns, rising 

loan losses can lead directly to falls in the value of bank 

assets.16 Loan losses may, in turn, have large effects on bank 

lending through leverage, as described above. The effect on 

bank profits will depend on both the rate of loan losses and 

the approach to building up a buffer to absorb loan losses 

through provisioning or capital (see section on provisioning 

below). 

Falling loan demand further erodes bank profits, reducing 

the ability of the bank to build capital through retained 

earnings. Lower loan volumes imply lower profits for a 

given interest margin. While monetary policy interest rates 

are reduced in downturns, they are typically offset by rising 

risk premia in funding markets. Marginal bank funding costs 

have increased by about 150 basis points relative to the 

official cash rate (see May 2010 Financial Stability Report for 

a detailed account) and considerably more for longer-term 

funding (see discussion on funding liquidity and external 

funding markets that follows on pages 28-29). Moreover, 

bank lending margins (as proxied by the spreads to 90-day 

rates in figure 4) may rise in response to greater risk, further 

reducing the cushioning impact of cuts in policy interest 

rates on loan demand.17

16	 In New Zealand, household borrowers cannot walk 
away from a negative equity position (as is the case in 
some US states). The scope for legal recourse reduces 
the riskiness of household lending.

17	 From July 2008 to May 2009, the official cash rate 
was cut by 5.75 percent. While lending margins rose, 
borrowing costs have not risen. 
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Figure 4

New Zealand bank lending margins (Jan 

1990–Apr 2010)

Source: RBNZ. 
Note: 	 Floating first mortgage rate is an average of rates for 

new customers. Business base lending rate is the base 
rate on new overdraft loans for small-to-medium 
size non-farm enterprises. These rates on new loans 
overstate the change in average interest margins as 
they account for a small part of total loans and bank 
funding costs have increassed relative to the 90-day 
bank bill.
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Figure 5

Asset growth and leverage growth: New 

Zealand households (1996Q1–2009Q4)

Source:  RBNZ  Survey of Household Assets and Liabilities. 
Note: Gross assets and gross leverage. Percent per quarter.
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Balance sheet management

The amplification described above relies on leverage being 

restored to a constant level. Does this “constant leverage” 

model hold in practice? Adrian and Shin (2009) ask whether  

balance sheets adjust passively in response to changes in 

leverage, or whether leverage is actively managed by US 

households, non-financial firms, commercial banks and (the 

former) investment banks (also called broker dealers). More 

specifically, they examine the variation in leverage as balance 

sheets expand and contract. 

Adrian and Shin find that aggregate US household leverage 

falls as assets increase, suggesting that at least some 

households do not increase leverage back to the original 

level when house prices rise. For US non-financial firms, 

they find no relationship between changes in leverage and 

changes in assets. For US commercial banks, they find little 

change in leverage, consistent with constant leverage. For 

the former US investment banks, they find that leverage 

increased as assets increased, which they call ‘procyclical 

leverage’. Given that constant leverage is procyclical (it is 

amplifying), ‘procyclical leverage’ here means even more 

amplifying. 

What about New Zealand households and banks? Figures 

5 and 6 show the relationships between asset growth and 

leverage growth for New Zealand households and financial 

institutions respectively.18 The graph for households is similar 

to Adrian and Shin’s graph of US households (as assets 

increase, leverage falls). However, the changes in leverage 

are small (as in the US data), suggesting behaviour close to 

constant leverage.  Moreover, if we account for a time lag 

in the response (it takes time to plan a new kitchen when 

access to credit increases), then the relationship moves a 

bit closer to a constant leverage model. To what extent this 

reflects active balance sheet management by households, 

or passive behaviour by existing borrowers and extension 

of credit by banks to new borrowers, is an interesting but 

unresolved microeconomic question.

18	 While Adrian and Shin use flow of funds data, we use 
data from the Reserve Bank Survey of Household 
Assets and Liabilities and financial institutions’ 
balance sheets. Flow of funds data is not available 
for New Zealand.

For New Zealand financial institutions, leverage increases as 

assets increase (figure 6). This pattern is similar to that of 

the US investment banks examined by Adrian and Shin, and 

holds for the four large banks, the smaller banks, and for 

non-bank financial institutions. As credit (that is, the assets 

of financial institutions) has expanded, financial institutions 

have become more leveraged. The mechanism behind 

this relationship, however, is likely to be rather different 

from that described in Adrian and Shin. Adrian and Shin 
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Figure 6

Asset growth and leverage growth: New 

Zealand financial institutions (1996Q1–2009Q4)

Source: General disclosure statements for banks; standard 
statistical returns for non-banks. 

Note: 	 Gross assets and gross leverage. Percent per quarter 
(a) ANZ National Bank, ASB Bank, Bank of New 
Zealand, Westpac New Zealand. Growth is defined 
as the percentage change from one quarter to the 
next.

(a) Four large banks

(b) Other banks

(c) Non-bank financial institutions
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emphasise the role of mark-to-market trading securities 

on the asset side and very short-term (repo) borrowing by 

the former investment banks. Only a small share of New 

Zealand banks’ assets are traded securities, and very short- 

term repo borrowing accounts for a much smaller share 

of their liabilities. It should also be noted that the level of 

leverage (and hence potential amplifying power and the 

absolute changes in the level of leverage) of New Zealand 

banks is considerably lower than the leverage in the former 

US investment banks. 

If the banks were constrained period to period by a capital 

adequacy constraint, we would expect to see a vertical line 

(constant leverage). In practice, New Zealand banks hold 

capital well above the minimum Basel requirements.19 Thus, 

relatively high capitalisation helps to explain the departure 

from a constant leverage relationship (vertical line). 

An understanding of the positive relationship between asset 

growth and leverage growth requires further investigation. 

There are several possible explanations. For some banks, an 

initial capitalisation and subsequent expansion in lending 

has meant that leverage has increased as assets have 

increased. Thus the relationship may reflect a trend rather 

than cyclical variation. Another explanation is the interaction 

of leverage with the price of risk (see next section), where 

banks target a given ‘Value-at-Risk’ (VaR) to achieve a given 

credit rating (as in Adrian and Shin).20 Other potential drivers 

of the positive relationship include competitive pressures 

to generate a return on equity or increase market share in 

expansions,21  and pressures to preserve capital and liquidity 

in downturns. Finally, there are measurement issues related 

to capital and therefore leverage. Since New Zealand’s major 

banks are not listed, variations in capital depend on internal 

decisions within the banking group and are characterised by 

accumulation of retained earnings in the subsidiary followed 

by occasional transfers of profits to parent banks. 

19	 The Reserve Bank imposed a 6 percent tier one ratio 
for banks covered by the wholesale guarantee from 
October 2008 to April 2010. In practice, capital 
ratios have been well above that level.

20	 VaR is an estimate of the maximum loss for a given 
portfolio, probability and time horizon in normal 
market conditions. For example, if a portfolio has 
a 1-week 1 percent VaR of $1 million, there is a 1 
percent probability that the portfolio will fall in value 
by more than $1 million over a one-week period.
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Figure 7

Common measures of risk

(a) AA-AAA bond spreads (b) 90-day Libor-OIS spreads 

(c) Australian major banks: CDS spreads (d) Implied US stock market volatility (VIX)

Source:  Bloomberg. 
Note:	 (a) 5-year. Based on industrial curve for the USD, Euro (offshore) curve for NZD.  Jan 1995–Apr 2010. (b) Jan 2002- 

Apr 2010. (c) 1-year, Feb 2002-Apr 2010. (d) 1 Jan 1990–24 May 2010.
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Risk measurement and risk management

Limitations in risk measurement are widely recognised as a 

potential source of financial sector amplification. Observable 

measures of risk tend to be low during expansions and 

tolerance for risk tends to be high, even as vulnerabilities 

build up. As strains become apparent, however, risk aversion 

can rise rapidly among both borrowers and creditors. As a 

result, risk-taking behaviour in good times may sow the 

seeds of future financial stress as the economy slows.

Figure 7 shows some common measures of risk. Panel (a) 

shows the spread between the yields on five-year bonds 

issued by AA-rated borrowers and those issued by AAA-rated 

borrowers. The panel shows the spread for bonds issued 

in both New Zealand dollars and US dollars. The spread 

includes the difference in credit risk (reflecting probability 

of default and loss given default) as well as other risks such 

as market liquidity risk. During the credit boom of 2003 to 

2007, the risk premium for the lower rated borrower was 

compressed. As the financial crisis developed, premiums for 

lower rated issuers of both NZD and USD bonds rose sharply. 

The co-movement between the two spreads was low during 

the boom period, and then rose during the crisis. 

Panel (b) shows the cost of 90-day uncollateralised borrowing 

among internationally active banks (Libor) relative to the 

near risk-free overnight indexed swap (OIS) rate, for both 

NZD and USD instruments. The Libor-OIS spread provides 

a measure of credit risk and liquidity pressures in money 

markets. Again, spreads are compressed during the boom, 

and rise during the crisis. Panel (c) shows credit default swap 

spreads (CDS) for the four major Australian banks, providing 

a measure of credit default risk, similar to the cost of insuring 

against default. Again, spreads are compressed during the 
21	 For example, see Mandelman (2006).
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boom, and rise together during the crisis. Finally, panel (d) 

shows the VIX index which is a forward-looking measure of 

US stock market volatility derived from options prices. VIX is 

often used as a proxy for risk aversion.

Several factors contribute to cyclical variation in the price 

of risk. First, observable indicators and estimates of risk 

such as probability of default and loss given default tend 

to fall as asset prices rise in expansions. For example, as 

house prices rise, household equity rises (leverage falls), 

reducing the borrower’s probability of default. Moreover, if 

the household does default, then the higher market value 

of the house translates into a higher recovery rate for the 

bank, and conversely a lower loss given default. Rising 

employment during a boom supports debt service capacity, 

further reducing the expected probability of default. In New 

Zealand, the Reserve Bank has emphasized a through-the-

cycle (medium-term) approach in its prudential supervision 

of banks under both the Basel I and Basel II capital adequacy 

frameworks. In the shift to Basel II in 2008, the major banks’ 

risk models reduced risk weights on mortgages to well below 

the Basel I level of 50 percent. In response, the Reserve Bank 

imposed an additional capital requirement of 15 percent of 

risk weighted residential mortgages, and minimum capital 

requirement of 90 percent of the Basel I level. Risk models 

are required to use through-the-cycle estimates of probability 

of default, and minimum estimates of loss given default on 

mortgages of 10 to 40 percent compared to the 10 percent 

minimum set out in Basel II.22

A second factor is myopic measurement of risk. Variation 

in indicators of risk over the cycle need not generate 

amplification if risk is priced through the cycle.  Inability to 

forecast conditions at longer horizons, a lack of price history 

or short-term incentives interact with cyclical variation in 

observed indicators of risk to give cyclical variation in the 

price of risk (see CGFS (2009) for a detailed discussion).

Third, risk models for new financial instruments may not 

adequately capture risk. Prior to the recent crisis, markets 

clearly did not correctly assess the risks inherent in some 

asset-backed securities. Some new financial instruments 

increase the accuracy of risk measurement. For example, 

credit default swaps are useful indicators of the price of 

credit risk; overnight index swaps provide a good measure 

of the risk-free rate. Indeed, these swaps are now commonly 

employed in measuring risk (figure 7). However, they have 

been widely quoted for less than a decade. A considerable 

period of data may be required to identify cyclical variation. 

Deficiencies in risk measurement have long been recognised 

by banks’ shareholders and prudential supervisors. These 

deficiencies have been addressed through limits on risk 

taking (such as limits on currency mismatches and loan-to-

value ratios) and risk-modelling practices.

Finally, cyclical variation in the price of risk reflects not only 

risk fundamentals such as the probability of default, but 

also cyclical variation in risk tolerance (or risk aversion). Kim 

et al (2009) find that market estimates of the probability 

of default and loss given default account for only a small 

part of the variation in spreads on CDS contracts (the cost 

of insuring against credit risk) in Asia-Pacific names. They 

interpret this as evidence that time variation in risk tolerance 

may be large. This is consistent with the cyclical variation in 

the VIX index (figure 7) which is often used as a proxy for 

risk aversion.

Looking forward, estimates of risk are likely to have improved 

over the crisis period as extreme events are now better 

captured by the data. Should we experience another period 

of relative stability, however, average measures of volatility 

and risk spreads will slowly decline, as will the estimated 

probability of extreme events. Moreover, problems of model 

risk will likely re-emerge as new instruments, for which we 

have no historical experience, are introduced. 

The price of risk feeds into financial prices and flows, 

but its cyclical effect depends critically on the approach 

to risk management. To avoid cyclical amplification, risk 

management would need to account for risk over the 

medium term. The supervisory approach in New Zealand has 

emphasised through-the-cycle measurement of risk.

Some aspects of risk management can lead to the sort of 

‘procyclical leverage’ discussed above. For example, Adrian 

and Shin (2009) show how a bank targeting a given level 

of VaR over a typically short horizon will exhibit procyclical 

leverage if asset values vary with credit supply.  While VaR 
22	 See Hoskin and Irvine (2009).
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is commonly used to manage market risk, market risk 

accounts for only about 5 percent of New Zealand banks’ 

risk exposure.23

New Zealand banks’ main risk exposure is credit risk 

associated with large loan portfolios. Perceptions of credit 

risk on existing loan portfolios may vary over the cycle as 

collateral values and borrowers’ debt service capacity rise in 

expansions and fall in downturns. Falling perceived credit 

risk during expansions may encourage banks to take on 

riskier borrowers, to offer larger loans relative to collateral 

value,24 and to reduce interest margins in response to 

competitive pressures, reinforcing the expansion in credit 

supply. Conversely, in downturns banks naturally reassess 

lending risks, shun more risky lending practices and seek to 

hold larger buffers, reducing credit supply. At the same time, 

borrowers reassess the risks of borrowing, and seek to hold 

less debt, reducing credit demand. 

Another aspect of risk management that can lead to strong 

cyclical effects is ‘trigger clauses’ embedded in financial 

contracts designed to protect creditors when conditions 

deteriorate beyond a pre-set threshold (see CGFS (2009)). 

Examples are collateral or margin requirements that depend 

on credit ratings. New Zealand banks both post and demand 

collateral in their funding, lending and market operations. 

These could become material in extreme conditions, as was 

the case in the event of rating downgrades for some foreign 

financial institutions in the recent crisis.25

Accounting frameworks

Some aspects of accounting frameworks can increase the 

sensitivity of financial institutions’ incomes and balance 

sheets to cyclical developments. Accounting standards aim to 

overcome information asymmetries by improving the quality 

of information about firms’ financial positions, serving the 

interests of many parties, including shareholders, creditors, 

and tax authorities. The same aspects of the accounting 

framework that enhance accuracy and transparency, 

however, can increase sensitivity to cyclical developments 

and lead to amplification of business cycles. Two aspects of 

the accounting framework that are being widely discussed 

are the trend toward fair value accounting and the incurred- 

loss model of provisioning.

Fair value accounting

Traditional historical cost (amortised cost) accounting 

provides relatively stable values for assets and liabilities held 

to maturity, but is criticised for its inaccuracy in the face 

of changing market conditions. To better reflect changing 

valuations, accounting standards have trended toward 

greater use of fair value accounting (CGFS 2009). The 

increased accuracy and transparency, however, goes hand in 

hand with more volatility in assets and liabilities, which can 

interact with leverage to amplify shocks in asset values. 

An extreme version of such amplification was seen in the 

recent crisis when falling asset prices were immediately 

reflected on the balance sheets of investment banks 

through mark-to-market valuation of large portfolios of 

traded securities. The fall in asset values eroded equity and 

increased leverage, forcing asset sales to reduce leverage, 

further depressing asset prices and reinforcing market and 

funding liquidity stresses.26 During the crisis, international 

accounting standards were eased to allow some assets to 

be shifted to historical cost (the value if held to maturity) to 

ease liquidity pressures and avoid under-valuation of assets 

in illiquid markets.

23	 See Hoskin and Irvine (2009).
24	 In New Zealand, about 20 percent of new loans have 

loan-to-value ratios above 80 percent, and loan-to-
value ratios do not exceed 100 percent.

25	 A contract that emerged in recent years and may 
indirectly affect the New Zealand banking system 
is ‘power-reverse dual currency notes’. These notes 
help investors to manage their NZD currency risk by 
automatically selling NZD when the foreign currency 
return on NZD assets falls below a threshold. Such 
sales, however, put further pressure on the NZD, 
triggering more clauses and so on. Moreover, as 
noted by CGFS (2009), the presence of a trigger can 
facilitate more debt financing because the trigger 
makes the (NZD) debt appear less risky, further 
supporting credit expansion in good times. Such 
clauses may amplify exchange rate volatility and, in 
turn, the price of NZD risk, but are thought to apply 
to only a small part of the market.

26	 See BIS (2009) for a detailed account of the recent 
crisis, and Brunnermeier and Pedersen (2009) for a 
recent model.
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For traditional banks that invest in long-term loans that are 

held to maturity, the effect of changes in asset prices on 

balance sheets may be small. The asset portfolios of New 

Zealand banks are dominated by mortgages and other long 

term loans, with mark-to-market traded securities averaging 

only about 6 percent of assets (see table 3).27 As a result, 

there is considerably less scope for the type of interaction 

with market prices experienced by US investment banks 

during the recent crisis.

However, the widespread use of derivatives to hedge 

exposures has increased the share of assets and liabilities that 

are reported at fair value. Under the International Financial 

Reporting Standards (IFRS), financial instruments held at 

fair value are those that either enter fair value through 

profit or loss (including traded securities and derivatives) or 

are available for sale. Derivative financial instruments are 

marked-to-market with movements recorded in the income 

statement. Variations in the values of derivatives used as 

hedges and the underlying instruments are designed to be 

offsetting in an economic sense. If, however, derivatives are 

reported at fair value, but the underlying instruments are 

reported at historical cost, then variations in their recorded 

values will not be offsetting, leading to volatility in reported 

income. 

New Zealand banks use derivatives to hedge the currency and 

interest risk associated with foreign currency funding, and 

to hedge the credit risk associated with lending operations, 

particularly business lending.  Derivatives average 8 percent 

of major New Zealand banks’ assets and nine percent of 

liabilities (table 3). To avoid income volatility associated with 

reporting derivatives at fair value, banks have two options: 

report the underlying instruments at fair value or use hedge 

accounting. Some of the underlying funding instruments 

and loans are reported at fair value, as shown in Table 3. 

Across the four banks, the shares vary depending on the 

composition of loan portfolios (derivatives are widely used 

to hedge credit risk on business loans) and on the use of 

hedge accounting. Overall, the four major banks’ share of 

assets reported at fair value averaged 22 percent of assets in 

September 2009, and the share of liabilities reported at fair 

value averaged 24 percent. These figures are in about the 

middle of the range reported by CGFS (2009) for advanced 

economies. 

Hedge accounting provides an alternative approach to avoid 

income volatility by matching the mark-to-market movement 

in the derivative to the underlying instrument in the profit 

and loss statement. Hedge accounting, however, requires 

heavy documentation and implementation requirements 

(CGFS 2009). For example, the requirement that derivatives 

be entered into with an external party to qualify for hedge 

accounting can be expensive compared to managing risk 

(for example, interest rate risk) internally. Some of the banks 

Table 3

Major banks’ aggregate balance sheet 

Source:	General disclosure statements, September and December 2009. Three of the four major banks report full disclosure 
statements in the September quarter and one bank reports in the December quarter. For that bank, the fair value 
share is estimated from the December 2009 disclosure statement.

27	 Securitisation of mortgages has not been common in 
New Zealand. However, the major banks have sold 
securitised mortgages to their Australian parents (or 
related entities) and, since October 2008, have used 
securitised mortgages as collateral in Reserve Bank 
liquidity operations.

Assets % of 
total

of which at 
fair value

 Liabilities % of 
total

of which at 
fair value

 Liquid assets 2% 0%

 Due from other financial institutions 2% 61%  Due to other financial institutions 4% 22%

 Trading securities 6% 100%  Deposits and other borrowings 60% 19%

 Derivative financial institutions 8% 100%  Derivative financial instruments 9% 100%

 Available for sale assets 1% 100%  Bonds and notes 11% 21%

 Net loans and advances 77% 8%  Other liabilities 9% 1%

 Other assets 4% 7%  Equity 6% 0%

 TOTAL 100% 22%  TOTAL 100% 24%
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report in the general disclosure statements that hedge 

accounting is used but it is reported to apply to only a small 

share of their assets and liabilities. The small shares are 

associated either with substantial use of fair value reporting 

for underlying instruments or with centralisation of wholesale 

operations in parent banks. Such centralisation allows the 

group to internalise the costs of booking derivatives with 

external parties.

Overall, fair value accounting has probably not been a major 

source of procyclicality for New Zealand banks. On average, 

a small share of assets and liabilities are marked directly 

to market prices. Most of the assets and liabilities that are 

reported at fair value are the result of hedging operations 

that contribute to stability in the banks’ economic value. 

Finally, healthy capital buffers mean that variations in 

balance sheet values and incomes have not compromised 

capital adequacy. 

Provisioning

The accounting approach to loan-loss provisioning is a widely 

discussed source of procyclicality. Interest rates charged on 

loans include a premium to account for expected loan losses. 

Under IFRS, the full contractual interest is treated as revenue 

until there is objective evidence that the loan has become 

impaired.28 This ‘incurred loss’ model then leads to a drop 

in income once provisions are eventually made. Incurred 

loss provisioning tends to be low during booms (when loan 

losses are low) and high during downturns (when loan losses 

increase). Since provisions are written against profits, low 

provisioning during good times supports profits and retained 

earnings, reducing leverage and supporting credit expansion. 

Conversely, a high rate of provisioning during downturns 

erodes profits and capital at a time when bank balance 

sheets may already be stressed, reducing banks’ capacity to 

lend. While the incurred loss model increases transparency 

and reduces the opportunity for profit manipulation,29 it may 

amplify balance sheet expansion during booms and balance 

sheet contraction during downturns. 

An alternative approach to provisioning is an ‘expected loss’ 

model, where provisioning is done according to expected 

future losses. The expected loss model implies higher rates 

of provisioning during expansions, when loan losses are low, 

providing a buffer during downturns when loan impairment 

rates are expected to be higher. 

Before 2005, New Zealand banks followed an expected loss 

model. As shown in figure 8, total provisions as a percentage 

of lending for the four major banks followed a predominantly 

downward trend between March 1996 and March 2003, 

rising only briefly in response to the Asian Crisis in 1997. In 

June and December 2003, steep increases were driven by 

transfers of collective provisions from overseas parents.30

By July 2007, New Zealand banks were required to report 

according to the New Zealand equivalents to IFRS, including 

the incurred loss model of provisioning. The four major 

banks adopted NZ IFRS in 2005,31 after which provisions 

were adjusted downward (figure 8).32 With hindsight, 

the timing of this shift to incurred loss provisioning was 

unfortunate, given the ensuing global financial crisis.33 As 

the crisis developed, provisions increased in response to 

increasing levels of impaired assets, eroding profitability at 

a time of heightened perception of risk in funding markets. 

By international crisis standards, however, non-performing 

loans are still modest at below 2 percent of lending.34

28	 See IASB Exposure draft “Financial instruments: 
amortised cost and impairment”, November 2009. 

29	 There is no tax incentive to provision in New Zealand 
(provisions are taxed and a tax credit is used when 
the provision is written against losses).

30	 In June 2003, Westpac NZ Banking Group received 
$177.6m in general provisions from its Australian 
parent. In December 2003, ANZ acquired National 
Bank and received $247m in general provisions from 
Lloyds Bank.

31	 The early adoption by the major banks coincided 
with adoption of IFRS by their Australian parents 
(see the November 2006 Financial Stability Report).

32	 These adjustments mainly affected general 
provisions, and were between 27 and 49 percent of 
the individual banks’ general provisions prior to the 
shift to NZ IFRS (data taken from banks’ general 
disclosure statements for the affected quarter). The 
balance of the earlier provisions was shifted into Tier 
1 capital (FSR November 2006).

33	 See Saurina (2009) for a discussion of the dynamic 
provisioning approach to credit losses adopted by 
Spanish banks in 2000. This allowed the build-up 
of loan-loss buffers during the credit boom. While 
revised in 2004 to be consistent with IFRS, the 
statistical regulatory buffer mitigated the effect of 
the shift to an incurred loss model under IFRS.
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Building capacity to absorb loan losses can be achieved 

through capital buffers as well as through interest margins 

and loan-loss provisioning. Such capital buffers are included 

in the Internal Ratings Based (IRB)35 approach to the Basel II 

capital adequacy framework. The IRB approach recognises a 

variety of cyclical factors that affect loan losses. For example, 

rapid growth in lending can be followed by growth in loan 

losses several years later due to “seasoning effects” (bad 

loans become apparent with a lag, after the loan has been 

drawn down and subsequent ability to repay shown to be 

inadequate). If expected losses under the Basel II approach 

are greater than incurred loss provisions under NZ IFRS, the 

difference must be deducted from regulatory capital (leading 

banks to increase gross capital to meet a given regulatory 

capital adequacy standard).

The Reserve Bank required New Zealand banks to implement 

the Basel II capital adequacy framework from the first 

quarter of 2008, and the four major banks adopted the 

IRB approach. The major banks are required to take 

cyclical factors into account in their risk models and adjust 

regulatory capital accordingly.  Therefore, the major banks 

are now, in principle, building buffers for expected loan 

losses rather than only incurred loan losses. How this affects 

the scope for amplification from cyclical loan losses remains 

to be seen. If expected losses merely lead incurred losses by 

a few quarters, then there may be little scope for reducing 

amplification. If, during expansions, risk models effectively 

anticipate rising loan losses through downturns, however, 

the scope for cyclical loan losses to amplify the credit cycle 

should be reduced. 

Funding liquidity and external funding 

markets

Cyclical variation in the liquidity of funding markets can have 

large cyclical effects on the condition of financial institutions 

with maturity mismatch.36 Funding is relatively easy to raise 

in good times but funding may be expensive or unavailable 

in times of stress. A sharp rise in the cost of funding, or, in 

the extreme case, closure of funding markets, can rapidly 

erode the financial condition of a bank with maturity 

mismatch. If the bank carries the interest rate risk (higher 

funding costs are not automatically passed on to borrowers), 

the higher interest costs may sharply erode profits and, in 

turn, equity. If the bank passes on higher funding costs to 

its customers, subsequent pressure on borrowers’ financial 

conditions feed back into deteriorating asset quality for the 

bank, in turn eroding equity. So funding liquidity strains can 

rapidly erode equity, increase leverage and ultimately lead to 

solvency problems. 

The refinancing risk associated with New Zealand banks’ 

funding grew in the decade before the international 

financial crisis.37 The share of funding from relatively stable 

retail deposits gradually declined and was replaced by 

Figure 8

Major banks’ loan-loss provisioning (1996Q1– 

2009Q4)

Source: General disclosure statements.
Note:	 Total provisions as a percentage of total lending. Non-

performing loans include impaired assets and other 
assets that are 90 days past due, but not classified as 
impaired. ‘Non-performing loans’ contain the entire 
value of loans, whereas provisions are made only 
against the proportion of loans not expected to be 
recovered.  
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34	 See IMF (2010).
35	 Under the IRB approach to Basel II, banks use 

their own risk models, subject to supervisory 
adjustment. See http://www.rbnz.govt.nz/finstab/ 
banking/regulation/2265555.html. The smaller 
banks adopted the standard approach.

36	 We focus here on the availability of credit from 
external funding markets rather than liquidity 
pressures among financial institutions in New 
Zealand, because of the large role of external funding. 
For a discussion of the ‘fire sale’ phenomenon 
associated with both funding and market liquidity 
pressures, see Minsky (1974). See also Brunnermeier 
and Pedersen (2009) for a recent model, and Aikman 
et al (2009) for a discussion of funding liquidity and 
systemic interaction in the Bank of England model.

37	 The maturity mismatch on New Zealand banks’ 
balance sheets is associated with refinancing (funding 
liquidity) risk, but currency risk is almost completely 
hedged and interest rate risk is mostly hedged. 
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wholesale funding, including a large share of short-term 

external wholesale funding (figure 9). In contrast, New 

Zealand banks’ assets are mainly residential mortgages and 

other long-term loans.

Variations in conditions in external funding markets have 

potentially had a considerable effect on funding conditions 

in New Zealand. In periods of rapid credit growth, both the 

cost of external funding and external measures of risk have 

tended to be low (figure 10). 

During the credit boom of 2003 to 2007, banks both outside 

and inside New Zealand increased reliance on relatively 

inexpensive short-term wholesale funding (see figure 9). The 

time-varying nature of funding liquidity and risk tolerance 

allowed banks to build up refinancing risk during good 

times, increasing vulnerability to subsequent disruptions in 

wholesale funding markets.38

New Zealand banks were not exposed to sub-prime 

mortgages, and held relatively few traded securities. 

However, their funding markets were severely affected by 

the deleveraging of international banks. When wholesale 

funding markets became stressed, the supply of funding 

was maintained through a combination of well-timed pre-

Figure 9

New Zealand banks’ retail and wholesale 

funding ratios (Jun 1998–Mar 2010)

Source:	RBNZ.
Note:	 As a share of loans and advances. Short term 

wholesale funding is wholesale funding maturing in 
less than one year. The long term wholesale and retail 
funding ratios do not add exactly to the new CFR 
because of slight differences in definitions between 
reported data and the legal requirements.
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funding by the banks in early 2008, Reserve Bank liquidity 

operations and Crown guarantees of deposits and wholesale 

debt.39,40 While these were successful in maintaining stability, 

the availability of government support during the crisis has 

likely increased moral hazard. This is because banks may 

take on more risk or be offered cheaper funding because of 

the implicit government guarantee. 

Figure 10

Cost of external funding, VIX and credit growth 

(Mar 1992 – May 2010)

(a) Credit cycles and VIX 

38	 Borio and Zhu (2008) discuss the potential for a 
liquidity multiplier in the face of time-varying term 
premia and tolerance for funding liquidity risk.

Source:	Bloomberg, CBOE, RBNZ.
Note:	 Credit growth is annual change in private sector 

credit. The cost of 5-year funding is estimated from 
the USD AA corporate bond index, less the 5-year 
USD interest rate swap (to convert interest structure 
from fixed to floating), plus the 5-year cross currency 
basis swap (to convert to floating NZD). The cost 
of 90-day and 1-year external funding is estimated 
from USD 90-day and 1-year Libor adjusted by the 
relevant foreign exchange swap.

(b) Credit cycles and external funding costs
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39	 Because the banks required NZD funding, not foreign 
currency funding, when markets became stressed, 
the Reserve Bank was able to provide NZD liquidity 
as lender of last resort. Although New Zealand had 
access to a Fed swap line for USD liquidity, it was not 
drawn upon.

40	 New Zealand banks may also have received some 
funding support from Australian parents, but 
lending to New Zealand subsidiaries is limited by 
the Australian Prudential Regulatory Authority 
(APRA). 
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In response to the growing funding liquidity risk, new liquidity 

regulations were announced in 2009 and came into effect in 

April 2010 under the Prudential Liquidity Policy. The policy 

sets out minimum 1-week and 1-month maturity mismatch 

limits and a CFR. The CFR requires banks to fund at least 65 

percent of loans and advances with relatively stable sources 

of funding (such as wholesale funding with maturity greater 

than one year and retail deposits). The higher share of more 

stable funding will increase the banks’ resilience during 

times of stress, by reducing the rate at which debt needs to 

be refinanced.

While the aim of the CFR is financial stability, it will also affect 

the cyclical interaction between banks and their funding 

markets. First, by reducing the rate of rollover, it will delay 

the effects of adverse conditions in funding markets on bank 

income and balance sheets, allowing more time to adjust. 

Second, current pressures on banks to raise retail and term 

funding have raised the cost of funding, particularly spreads 

on retail funding costs. If these higher costs persist through 

the next expansion, they may dampen the expansion of 

credit generally. Third, although funding market stresses will 

feed through more slowly, the cost of rollover is likely to 

be higher for longer-term funding because term premia rise 

in times of stress.41 Finally, liquidity limits, like capital limits, 

can have amplification effects if they become binding and 

difficult to meet during downturns.42 In the event of extreme 

conditions in funding markets, it could become very difficult 

or expensive for banks to meet the CFR. Retail deposits are 

not very responsive to changes in deposit interest rates, so 

would be unable to offset the fall in external term funding. 

As a result, it is expected that the banks would have buffers 

of core funding above the minimum requirements. Currently, 

all banks well exceed the minimum CFR and liquidity 

mismatch thresholds. However, like many macro-prudential 

tools under discussion internationally, the implementation of 

the CFR may at times need to be asymmetric. In the event 

of persistent extreme conditions in international markets, 

regulatory forbearance would clearly need to be considered 

as an option.

Since the bulk of New Zealand’s external funding is 

channelled through the financial system, the behaviour of 

the banking system, and the banks’ funding liquidity risk in 

particular, will determine the extent to which the procyclical 

supply of external funding is passed through to borrowers. 

4	 The evolving international 

regulatory framework
Potential sources of amplification have been or are being 

addressed through changes to both the domestic and 

international regulatory frameworks. The policy agenda 

includes both adjustments to policy elements that can be a 

source of amplification and introduction of countercyclical 

policies intended to dampen financial sector amplification. 

Within New Zealand, the Prudential Liquidity Policy was 

introduced on 1 April 2010, with the CFR expected to become 

more stringent in coming years.43 International initiatives 

include the Basel Committee on Banking Supervision (BCBS) 

proposals to strengthen the resilience of the banking sector;44 

proposed changes to accounting standards for provisioning 

put forward by the International Accounting Standards 

Board (IASB);45 and a range of initiatives coordinated by 

the Financial Stability Board (FSB).46 This section provides a 

brief overview of some of the main proposed changes to 

the international regulatory framework. See FSB (2009) for 

a detailed account.

Capital

In response to the potential for amplification through 

leveraged balance sheets, prudential supervisors have 

imposed capital adequacy regulations for many years. The 

initial ‘Basel I’ framework aimed to reduce procyclicality by 

41	 While the market turmoil in 2008 began in money 
markets, it quickly spread to tem markets. See Baba 
et al. (2008) and BIS (2009).

42	 Bernanke and Gertler (1988) model the potential 
amplification effect of reserve requirements. In the 
model, banks’ required holdings of liquid assets 
against deposits mean that shocks to liquid asset 
holdings can have multiplier effects on lending. 
While out of date (New Zealand banks are not 
subject to reserve requirements, and their funding 
is not limited to retail deposits), the model illustrates 
the type of amplification effects that can occur as 
balance sheet limits on liquidity become binding.

43	 See http://www.rbnz.govt.nz/finstab/banking/index.
html. 

44	 See BCBS (2009).
45	 See IASB (2009).
46	 See FSB (2009).



31Reserve Bank of New Zealand: Bulletin, Vol. 73, No. 2, June 2010

raising risk-weighted capital requirements (implicitly reducing 

leverage). Internationally, however, bank capitalisation has 

generally trended downward over time (CGFS 2009).

The subsequent ‘Basel II’ regulations aimed to provide a 

more granular measure of the riskiness of bank assets, 

tailoring the level of capital to exposures (Pillar 1), enhancing 

the supervisory review process (Pillar 2), and increasing 

disclosure and transparency (Pillar 3). Depending on the 

nature of risk measurement and risk management within 

banks, the conservatism of the supervisory process, and the 

degree of market-imposed discipline, the revised standards 

could have led banks to become more or less procyclical. 

While the international literature is divided, on balance, 

Basel II is thought to have made banks more procyclical 

(Borio and Zhu 2008, Drumond 2009). 

In December 2009, the Basel Committee issued proposals 

to strengthen the resilience of the banking sector (referred 

to as ‘enhanced Basel II’ or ‘Basel III’). These proposals aim 

to improve the quality, consistency and risk coverage of the 

capital base.47 Some international banks did not hold enough 

capital to withstand the financial crisis. Since many banks 

held capital near the minimum, unexpected events quickly 

eroded buffers above the minimum level, leading to negative 

signalling effects as regulatory standards were violated. If 

potential signalling effects effectively constrained the banks 

to maintain the minimum requirement while facing pressure 

to reduce leverage during times of stress, then the binding 

minimum capital requirement was procyclical. In response, 

the proposed changes to the framework also include a 

time-varying buffer above the minimum requirement.48 The 

buffer would be built up during good times, moderating 

balance sheet expansion and run down during downturns, 

cushioning pressure to reduce leverage. In addition, a 

maximum leverage ratio has been proposed to address the 

uncertainty inherent in risk modelling, and to limit the scope 

for gaming (underestimating risk to achieve higher profits by 

taking on more risk during the boom, increasing the risk of 

more severe deleveraging during a crisis with implicit public 

sector support).49

Liquidity 

Under the Reserve Bank’s Prudential Liquidity Policy 

introduced in 2010, the core funding ratio (relatively stable 

retail and term wholesale funding) is expected to be increased 

from the current 65 percent of loans and advances to 70 

percent from July 2011 and 75 percent from July 2012.  

The December 2009 Basel Committee proposals to 

strengthen the resilience of the banking sector include a 

proposal to establish international minimum standards for 

liquidity risk for the first time. These proposals include a 

liquidity coverage ratio and a net stable funding ratio that 

are broadly similar to the 1-month mismatch ratios and 

the CFR (respectively) under the Reserve Bank’s Prudential 

Liquidity Policy.50 As a result, the proposed changes would 

be expected to have little effect on New Zealand banks.

Accounting standards

In response to problems that arose during the international 

financial crisis, accounting standards setters have proposed 

changes to accounting measurement and reporting. In May 

2010, the IASB published proposed changes to the fair value 

option for financial liabilities. The proposals aim to ensure 

that changes in the liabilities that an entity chooses to 

measure at fair value will not cause undue volatility in profit 

or loss. The exposure draft ‘Fair Value Option for Financial 

Liabilities’ is open for comment until July 2010. The IASB has 

also initiated a comprehensive review of hedge accounting. 

In response to concerns about the procyclicality of the 

incurred-loss model of provisioning, the IASB has proposed 

changes to IFRS to move towards an expected loss model.51 

Under the proposals, provisions would be accumulated over 

the life of an asset based on expected losses, with expected 

losses being reassessed each period. The IASB plans to 

issue revised provisioning standards in 2010 that would 

become mandatory within three years. For New Zealand’s 

47	 See http://www.bis.org/publ/bcbs164.htm 
48	 See Tucker (2009) on the possibility of using time-

varying risk weights on specific asset classes.

49	 Reserve Bank comments on the proposed changes, 
submitted to the BCBS, discuss potential problems 
associated with use of a uniform leverage ratio. See 
http://www.rbnz.govt.nz/finstab/banking. 

50	 See http://www.bis.org/publ/bcbs165.htm
51	 See IASB’s press release “IASB publishes proposals 

on the impairment of financial assets” in November 
2009. For other IASB crisis-related initiatives, see 
http://www.iasb.org/Financial+crisis/
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major banks, the proposed changes would change only 

the accounting representation of buffers (from capital to 

provisions) for expected loan losses. For the smaller banks 

this would represent a shift from incurred- to expected-loss 

provisioning, reducing the scope for loan losses to amplify 

credit and business cycles.

The FSB has expressed concern that limits on the amount of 

provisioning that can be added to capital under Basel II may 

lead to disincentives to provision adequately during periods 

of low loan losses (FSB 2009). The removal of such a limit 

would further dampen the scope for procyclical provisioning 

in the major banks.

5	 Conclusion
There are many ways in which the financial system can 

amplify business cycles. Evidence reviewed in this article 

suggests that there may be important influences on New 

Zealand business cycles from household balance sheets, 

from financial institutions’ balance sheets, and from external 

funding markets. This preliminary exposition provides an 

overview and sets out some of the stylised facts for New 

Zealand. A more formal assessment of these potential 

sources of procyclicality requires further work, including 

structural modelling exercises. The Reserve Bank’s main 

macroeconomic model explicitly includes a role for leverage 

in households’ access to credit. Approaches to modelling 

other mechanisms are being explored. While the modelling 

approaches are typically more complex than for standard 

macroeconomic models, rapid growth in the modelling 

literature in response to the financial crisis is increasingly 

providing the tools required for developing understanding 

in this area.

The recent changes to the regulatory framework are designed 

to reduce the scope for financial sector amplification and 

their implementation will be monitored carefully. Proposed 

changes to the international regulatory framework are 

expected to have relatively small effects in New Zealand’s 

already conservative regulatory environment, but may 

reinforce domestic countercyclical policies, particularly 

through their stabilising effects on external funding 

markets.
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