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The Moral Hazard Effects of Unlimited Deposit Insurance:
Evidence from Canadian Credit Unions

Abstract

The objective of this study is to examine whether British Columbia’s adoption of unlimited
deposit insurance in 2008 encouraged risk-taking behaviour among provincially-constituted
credit unions after the financial crisis. The purpose of deposit insurance is to encourage
confidence among depositors by covering some, or all, of their deposit in the case of bank
failure. However, this policy can have side effects. These side effects, known as a moral hazard,
can incentivize bank risk-taking behaviour and in so doing, paradoxically, compromise the very
financial stability deposit insurance is meant to achieve. Therefore, deposit insurance can both
enhance the depositor’s confidence and encourage risk-taking behaviour among financial
institutions. While there is an abundance of empirical studies that examine whether the
benefits of deposit insurance outweigh the drawbacks for banks, there have been very few such
studies conducted on credit unions, particularly for Canadian credit unions. British Columbia’s
adoption of unlimited deposit insurance (from $100,000 previously) in the midst of the financial
crisis presents a unique opportunity to examine the influence of policy change on risk-taking
behaviour in credit unions. To investigate this matter, this thesis applied the difference-in-
difference and comparative interrupted time series methods for the period from 1997 to 2018,
comparing the experience of British Columbia credit unions with those of credit unions in the
province of Ontario, which kept its coverage constant at $100,000 until 2018. The results from
both the methodologies failed to provide any evidence that the policy change contributed to an
increase in risk-taking behaviour by British Columbia credit unions; in fact, | observed a
decrease in risk-taking behaviour, contrary to what theory predicted. | argue that these findings
might be explained by the unique features of credit unions, paired with strong regulatory
oversight.
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Chapter 1: Introduction

Deposit insurance is a policy for preventing bank runs and protecting customer deposits. It
typically consists of a promise to depositors that some or all their deposits will be repaid in the
event of a bank failure (Diamond & Dybvig, 1983). This policy may however induce financial
institutions to engage in risky endeavors because it removes or diminishes depositors’
incentives to monitor their financial institutions (Angkinand & Wihlborg, 2010). With reduced
monitoring, the managers of financial institutions may have more incentive to take on risky
projects, knowing that if the project succeeds, they will reap the rewards and if it fails, the cost
will be covered by deposit insurance; this change in incentive and behaviour is known as a
moral hazard?! (Varian, 2010).

1.1 Background

In the language of insurance, moral hazard is a form of asymmetric information that takes the
form of a hidden action; theory predicts that individuals with insurance will take insufficient
care of their now-insured belongings (Varian, 2010). For example, a person who insures their
bicycle against theft may not safeguard their bicycle as diligently as they would have done
before buying insurance because they know that if their bicycle is stolen, the insurer will
reimburse them for their loss (Varian, 2010). Because the insurer cannot monitor the activities
of the insurance holders, these actions are hidden (Varian, 2010). Likewise, in the banking
industry, deposit insurance can lead to moral hazard because it reduces the incentives for
depositors to monitor behaviour: If the bank’s risk taking is successful, the managers reap
higher returns; if it fails, the insurer pays the cost (Varian, 2010).

The focus of this thesis is moral hazard in the context of the deposit insurance guarantee
provided to members of Canadian credit unions. Credit unions are financial institutions that are
like banks but with some unique features. Their business model and governance distinguish
them from banks in that credit unions are not-for-profit financial consumer co-operatives. In
credit unions, ownership and control of the organization is vested in its members rather than
investors. Because control is in the hands of members, service takes precedence over profit
maximization (Ferguson & McKillop, 1997). Compared to the customers of commercial banks,
members of credit unions may have expectations that they will receive better service, higher

It should be noted that while deposit insurance may weaken depositors’ incentive to monitor
their financial institutions, if the financial environment is transparent, the incentive for
governments and regulators to monitor financial institutions may offset the resulting increase
in moral hazard. This point is discussed in the literature review section of the thesis.



interest on deposits, and lower rates on loans or cash dividends (i.e., patronage returns; Deller
& Sundaram-Stukel, 2012; Tokle et al., 2015).

The literature suggests that credit unions, because they are co-operatives, are likely to be more
risk averse than chartered banks (Drake & Llewellyn, 2001). Therefore, deposit insurance may
not incentivize credit unions to engage in risky endeavors as it may do for banks. There are
several possible reasons for why credit unions may be more risk averse (Drake & Llewellyn,
2001). First, because co-operatives do not prioritize maximizing profit, they may not be
incentivized to the same extent as banks to take the risks required to see high returns on
investment (Drake & Llewellyn, 2001). Second, co-operatives may not be as myopic in their
business decisions as conventional banks because they focus on the long-term interests of their
members and the communities in which they operate (Drake & Llewellyn, 2001). Third, as co-
operatives, credit unions must carefully manage their capital since they cannot raise external
capital as easily as banks. Finally, conflicts of interest about agency may be less severe in the co-
operative than in the bank since members of co-operatives are also the owners (Drake &
Llewellyn, 2001; Llewellyn & Holmes, 1991) though some have expressed concern about the
ability of a diffuse membership to properly monitor management, particularly as credit unions
grow in size and complexity. This increase in scale makes collective decisions by numerous
owners difficult if not impossible (Hoel, 2011).

From a policy perspective, determining whether deposit insurance encourages risk-taking in
credit unions is important because Canadian credit unions have a significant share of the
country’s banking assets, and many people depend on their success. One way to measure the
credit unions’ role in banking is to look at the penetration rate, which is the ratio of credit union
members to the financially active population of the country aged 15-64. In Canada, the
penetration rate of credit unions, including Quebec-based credit unions called caisses, is 42%
(World Council of Credit Union, 2020). Credit unions and caisses play a crucial role in providing
financial services to many communities and to small businesses, providing the only bricks-and-
mortar services in hundreds of communities across Canada.? The credit union system outside of
Quebec has won Canadian Customer Service Excellence Awards for 16 years in a row (lpsos,
2020). Desjardins caisses have not. Again, outside the province of Québec, credit unions are
particularly important in western Canada. In British Columbia for example, credit unions serve
41% of the population. In Saskatchewan, credit union membership is 41% of the provincial
population, and, in Manitoba it is 50% (Canadian Credit Union Association, 2021). In short, if
deposit insurance in credit unions leads to excessive risk-taking behaviour, broad financial
stability in the banking system and the financial well-being of millions of Canadians may be
jeopardized.

2 For the rest of this analysis, | focus largely on credit unions outside the province of Québec
because of that province’s unique and much more highly centralized system and because its
deposit insurance scheme is nearly identical to the federal scheme.
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Canadian credit unions are regulated differently from Canadian commercial banks. The Office of
Superintendent of Financial Institutions (OSFI) regulates commercial banks federally, while all
but two credit unions are regulated provincially. As a result, the provinces are responsible for
credit union deposit insurance schemes and related policies including coverage amounts, which
differ in scope and amount by province. While commercial banks’ deposits are insured up to
$100,000 per account,? credit union members generally have higher deposit insurance
coverage. For example, credit union members in the western provinces, including the Prairie
Provinces and British Columbia, have access to unlimited deposit insurance. While deposit
insurance has been unlimited in Manitoba, Saskatchewan, and Alberta for decades, deposit
insurance in British Columbia was limited to $100,000 prior to 2008, when it was increased to
unlimited. In other provinces, deposit insurance coverage for credit unions varies from
$100,000 (Quebec) to $250,000* (Ontario, New Brunswick, Nova Scotia, and Newfoundland).’
These jurisdictional differences in deposit insurance coverage provide an opportunity for a
guasi-experimental study, in which | can assess the causal impact of British Columbia’s adoption
of unlimited deposit insurance coverage in 2008 by contrasting it with the experience in
Ontario, which kept its coverage for credit unions constant at $100,000 until 2018.

Although the relationship between deposit insurance and the moral hazard problem has been
widely researched, only a few studies have examined the influence of unlimited deposit
insurance on risk-taking behaviour. Moreover, there are very few studies on deposit insurance
specific to credit unions (Cihak & Hesse, 2007). A literature review conducted for this study
revealed that there is only one published study (i.e., Atanasova et al., 2019) about the impact of
unlimited deposit insurance on Canadian credit unions’ risk-taking behaviour. This paper and its
findings are discussed later in the literature review section. Finally, while some scholars argue
that credit unions may have less incentive to assume risky behaviour because of their unique
ownership and governance structure (Amess & Howcrot, 2001), others point out that this
hypothesis has not been adequately researched (Smith & Woodbury, 2010).

Understanding risk-taking behaviour is an important research question and a live policy
qguestion, as banks and their representatives — notably the Canadian Bankers Association (CBA)
— have long complained to provincial and federal policymakers that unlimited deposit insurance

3 The available coverage to any one person, however, can be increased to as much as $700,000
through a practice known as stacking, whereby a bank customer spreads their deposits across a
range of accounts (e.g., one owner, joint accounts, RRSP, TFSA, trust accounts, RRIFs, and
mortgage accounts). Coverage can be multiplied by repeating the process across financial
institutions, sometimes within the same corporate conglomerate (e.g., Royal Bank and Royal
Trust).

4 In Ontario, deposit insurance coverage is $250,000 for general deposits, but for registered
deposits (in tax-sheltered plans), credit unions have unlimited coverage.

> It is possible to “stack” coverage in these provinces as well.



gives credit unions an unfair competitive advantage and/or poses risks to the financial system
(Canadian Bankers Association, 2015; International Monetary Fund, 2014; Poschmann, 2014).

1.2 Problem Statement and Research Objective

Credit unions in British Columbia have been operating under an unlimited deposit insurance
scheme since 2008, and the literature suggests that the switch to this kind of scheme may lead
to moral hazard problems. The purpose of this thesis is to examine the influence of unlimited
deposit insurance on moral hazard in British Columbia credit unions. The impact of deposit
insurance on banks’ risk-taking behaviour has been widely studied; nevertheless, more research
is needed to understand how and under which conditions deposit insurance leads to moral
hazard. The gap is particularly glaring for Canadian credit unions. To the best of my knowledge,
the impact of increasing deposit insurance to unlimited coverage has been studied in Canadian
credit unions only in one study. In fact, little research has been conducted in Canada on credit
unions’ risk-taking behaviour in general. This study contributes to the literature on credit
unions and seeks to determine what holds true for the relationship between moral hazard and
deposit insurance in the context of credit unions in British Columbia. This thesis is important
because unlimited deposit insurance is highly unusual, and its theorized effect on moral hazard
is significant.

1.3 Organization of Thesis

The remainder of this thesis is organized as follows: Chapter 2 provides a theoretical overview
of deposit insurance and moral hazard. Chapter 3 reviews the history of Canadian deposit
insurance both in banks and credit unions. Chapters 4 and 5 describe the literature review and
methodology of this study, respectively. Chapter 6 is about policy implications and policy
difficulties, and Chapter 7 offers concluding thoughts.



Chapter 2: Review of Deposit Insurance and Moral Hazard

2.1 Reasons for the Adoption of Deposit Insurance Policy

The principal business of banking for credit unions and banks is taking demandable deposits
and making loans. These tasks may result in what is known as an asset/liability mismatch
(Armour, 2018): Depositors can request their money from demand accounts (e.g., chequing or
savings accounts) when they wish, but banking entities cannot readily liquidate their loan assets
to match the outflow of funds if there is a mass withdrawal, as occurs in a bank run (Armour,
2018; Anginer & Demirguc-Kunt, 2018; Ngalawa et al., 2016). Mass withdrawals occur when
depositors predict that their bank may go into insolvency and are thus concerned about losing
their deposits. Because banks pay depositors their money on a first-come, first-served basis,
when depositors fear insolvency, they may rush to the bank to retrieve their deposit (Anginer &
Demirguc-Kunt, 2018). When a bank run occurs, banks cannot readily liquidate long-term loans
without the risk of incurring significant losses, as panicked selling depresses prices (Anginer &
Demirguc-Kunt, 2018).

It is important to note that since the banking system is interconnected, the failure of one bank
can undermine the solvency of other banks. Consequently, bank failure can adversely impact
the whole financial and economic system, and exacerbate the losses incurred when banks
attempt to sell their assets to meet withdrawal demands (Diamond & Dybvig, 1983). An
example of this interconnectedness can be illustrated by the failure of Canadian Commercial
Banks (CCB) and the Northland Bank. The failure of these two banks resulted in financial
difficulty for Bank of British Columbia and Continental Bank of Canada, which relied on CCB and
the Northland Bank for their wholesale deposit funding. Ultimately, Bank of British Columbia
and Continental Bank of Canada could not continue their operations and merged with other
banks (Dingle, 2003)

Deposit insurance can provide a financial safety net by assuring depositors that they will not
lose their deposit if their bank collapses; in this way, deposit insurance enhances the stability of
banks by diminishing the possibility of contagious bank failure (Anginer & Demirguc-Kunt, 2018;
Diamond & Dybvig, 1983;). As a result, policymakers have introduced deposit insurance
schemes to prevent bank runs and minimize the risk of systemic events.

2.2 How Deposit Insurance Creates Moral Hazard

Despite the benefit of deposit insurance, it also has a drawback. Adopting deposit insurance can
lead to excessively risky behaviour in the banking industry because deposit insurance not only
lulls depositors into a sense of security and dampens their incentive to exercise market
discipline; it may also incentivize banks to engage in riskier projects (Calomiris & Kahn, 1991). In
the absence of deposit insurance, depositors have at least some incentives to monitor and



assess the financial condition of their banks. If depositors decide that the portfolio of a bank is
riskier than expected, or banks' reservoirs of capital appear to be inadequate to absorb losses
from the higher risk, they can either withdraw their money or demand an elevated interest rate
on their deposits to compensate for higher risk. The possibility that depositors can withdraw
their deposit —or demand a higher deposit rate—enforces market discipline because it
internalizes the bank's cost of borrowing (Calomiris & Kahn, 1991). An increase in the cost of
borrowing has the potential to curb banks’ penchant for risk (Calomiris & Kahn, 1991; Karel &
McClatchey, 1999).

Another way that the adoption of deposit insurance can lead to moral hazard is through the
mispricing of deposit insurance premiums. Determining the premium is difficult because banks
have different risk appetites and estimation of these appetites may not only be inaccurate but
will also invariably be based on past risks instead of on future risks (Lambert, 2017). In the risk-
based premium design, after the premium is determined, banks take on new risks and start to
play a new risky game (Anginer & Demirguc-Kunt, 2018). If regulators cannot effectively
determine future risk and consequently are unable to determine or demand the appropriate
risk premium, banks may take on excessive risk (Lambert et al., 2017). This behaviour occurs
because banks know that if they take on risky loans, they will either reap the rewards of these
decisions or, if the opportunity fails, deposit insurance will cover the losses (Cooper & Ross,
2002; Krugman, 2009).



Chapter 3: The Canadian Context for Deposit Insurance

3.1 Introduction

Around the world, deposit insurance has become a near universal policy to protect depositors
from the devastating consequences of bank failures. Although deposit insurance may be taken
for granted nowadays, it has not always existed. In this chapter, after briefly reviewing the
history of the Canadian banking system, | describe the events that led to the adoption of
deposit insurance in Canadian chartered banks. | follow that discussion by reviewing the events
that led to the introduction of deposit insurance in credit unions.

3.2 The Canadian Banking System

To better understand the evolution of deposit insurance in credit unions, it is important to set
that discussion in context and understand the broader banking system and the federal
government’s adoption of a formal deposit insurance regime for banks in 1967. This
understanding is especially relevant because the early versions of credit union deposit
insurance were designed primarily as stabilization funds, helping to recapitalize or provide
liquidity to struggling credit unions so that they could avoid a deposit insurance payout. These
stabilization funds officially morphed into deposit insurers after the Canada Deposit Insurance
Corporation (CDIC) came into being, which will be discussed in section 3.4.

While the United States adopted deposit insurance in 1933, the Canadian federal government
did not adopt deposit insurance until more than three decades later in 1967. Canada's later
adoption of deposit insurance can be attributed to the stability of the Canadian financial system
(Savage, 2014(. This stability has been attributed to three features of the Canadian approach to
regulating banks: the periodic revision of the Bank Act, branch banking, and—until the mid-
20th century—the use of double liability (Calomiris & Haber, 2014; Savage, 2014).

Adopted in 1871, the Bank Act gives the federal government responsibility for banking
regulations. It includes a legislative process of periodic revision. The Bank Act was revised every
10 years until 1992 and every five years thereafter (Kobrak & Martin, 2018). This periodic
revision ensures that regulations are flexible and adaptive, allowing for measured responses to
evolving circumstances and periodic crises (Freeman, 1998; Savage, 2014).

Branch banking was introduced in 1867 (Grodecka & Kotidis, 2016). Branch banking means that
Canada has only a few major banks that expand their operations through the country by
branching, spreading the mobility and diversification of risk over a wider geographical area
(Kobrak & Martin, 2018). Through branch banking, financial systems become resilient because
the loan risk is diversified, and the investment is distributed (Grodecka & Kotidis; 2016).
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Double liability was passed in 1870 and meant that stockholders could suffer the cost of bank
failure twice (Grodecka & Kotidis, 2016). The first instance would be a loss of their initial
investment in the failed bank; the second instance would be through the compensation of
some of the bank’s losses. The responsibility of the stockholder to pay this additional
compensation was limited to the amount of the original investment. Stockholders were
exposed to the possibility of being required to help fund the bank and absorb some of the
losses in case of bankruptcy (Carr et al., 1995; Kyer, 2017; Savage, 2014; Wagster, 2007).
Double liability increased stockholders’ vested interest in bank solvency; therefore, it was
possible to rely largely on stockholder monitoring to curb excessive risky behaviour in banks
(Kyer, 2017).

Although double liability delivered significant loss prevention to depositors (Beckhart et al.,
1929), double liability made raising capital difficult (Savage, 2014). During the Great Depression,
policymakers decided to end double liability, reasoning that the benefits to depositors did not
outweigh the difficulty in raising capital (Savage, 2014). The Bank Act of 1934 removed 75% of
the double liability for the following 10 years, and then in 1944, the Bank Act was amended so
that the remaining double liability would be removed by the beginning of 1950 (Wagster,
2007).

3.3 The Adoption of Deposit Insurance in Banks

The stability in the Canadian banking system was not perfect however, a fact best
demonstrated by the collapse, in 1923, of the Toronto-based Home Bank. More than 50,000
depositors suffered significant monetary losses due to its failure. Following this financial loss
and related efforts to salvage the bank, discussions about, and interest in, the idea of deposit
insurance came to the forefront in Parliament (Kyer, 2017). Ultimately, this event did not lead
to the immediate adoption of deposit insurance, but it would influence debates about deposit
insurance for decades to come. More tangibly and immediately, it led to the creation of the
Office of the Inspector General of Banks (OIGB) in 1924 to improve federal supervision (Kyer,
2017; Savage, 2014). However, the OIGB lacked the capacity to properly exercise its function
(Kyer, 2017). For example, as recently as 1984, OIGB had fewer than 14 employees to oversee
all of Canada’s banks.

Ultimately, however, it was the different regulations among chartered banks and provincial
financial institutions (i.e., trust companies and credit unions) that paved the way for the
adoption of deposit insurance. One of the features of the Canadian banking system is that
banking regulation for chartered banks occurs at the federal level, while credit unions and trust
companies are regulated provincially. Particularly, the rules for such provincially regulated
financial institutions are not as rigid as they are for federally regulated banks (MacGregor,
1966). One of these differing regulations was related to the interest rate on loans. In the 1960s,



banks had to restrict interest rates on loans and mortgages to 6% and under (Kyer, 2017;
Savage, 2014). Accordingly, when interest rates rose, banks could not effectively compete in
the mortgage market. This paved the way for the emergence and proliferation of trust and loan
companies as well as life insurance companies and credit unions, ultimately enabling them to
offer nearly the same services as banks and earning them the label of near banks. These entities
had unhindered access to supply funds to meet the growing demand for home mortgages
(Kyer, 2017). For example, from 1933 to 1964, credit unions grew significantly. Their total assets
grew from $10 million in 1933 to more than $1.5 billion in 1964 (Savage, 2014).

The increase in the number of institutions offering near-bank services in the 1960s created
intense competition and highlighted the need for consistent regulation. Because of interest rate
ceilings, competition intensified among these deposit-taking institutions; and concerns began
to emerge about what the growing role of these near-banks might mean for the conduct of
monetary policy but also the financial well-being of Canadians (Kyer, 2017). These concerns
were rooted in the fact that provincial regulatory practice over the near banks diverged from
those of the federal government and its banks (Kyer, 2017). In 1964, a Royal Commission, called
the Porter Commission, endorsed the idea that trust companies offering services similar to
banks could be covered under the Bank Act (Wagster, 2007). One suggestion for bringing in
uniform regulation was a mandatory deposit insurance program that would encompass both
federal and provincial financial institutions (Wagster, 2007). This solution, however, was
controversial because some people argued that, according to the Canadian Constitution, this
would amount to federal interference with the rights of provinces (Wagster, 2007). Therefore,
this solution was not adopted (Wagster, 2007).

The need for increased monitoring of deposit-taking institutions was becoming increasingly
obvious, and another financial institution’s failure ultimately led to the adoption of deposit
insurance (Kyer, 2017). In 1965, the provincially chartered Atlantic Acceptance Corporation, one
of the top financial companies of the time, failed. Subsequently, the British Mortgage & Trust
Company, which had a close financial relationship with the Atlantic Acceptance Corporation,
almost failed (Kyer, 2017). As a result, the Ontario government announced that it would
support these financial companies to prevent any losses to depositors, effectively preventing a
bank run (Kyer, 2017). These events prompted the federal government to create a Canada
Deposit Insurance Corporation (CDIC) in 1967. Its deposit insurance scheme applied to all
federally regulated banks and trust companies (Kyer, 2017).



The goal of the CDIC was similar to that of the Federal Deposit Insurance Corporation (FDIC) in
the United States: both aimed to establish consistent standards for all financial institutions
(Kyer, 2017). In Canada, the federal government could not mandate consistent standards across
provinces without encroaching on provincial rights (Kyer, 2017; Wagster, 2007). To avoid
possible constitutional conflict between provincial and federal authorities, the federal
government chose to give provincial trust companies the option of joining CDIC (Kyer, 2017;
Wagster, 2007); by contrast, CDIC membership was mandatory for banks (Kyer, 2017).

Interestingly, however, the CDIC did not include credit unions under its voluntary support, even
though credit unions like many trust companies were governed provincially (Schroeder, 1983).
Credit unions were not included under the CDIC membership because the then federal Minister
of Finance, Mitchell Sharp, argued that credit unions were self-sufficient (Schroeder, 1983).
Sharp offered three additional reasons for the refusal. First, they had provincial mutual aid or
stabilization funds that offered what was effectively deposit insurance; second, they offered
services only to their own members and so were not a public financial entity; and third, credit
unions made up only a small portion of deposit-taking institutions, so they were unlikely to
adversely influence the financial system (Schroeder, 1983).

3.4 Deposit Insurance in Credit Unions

During the 1950s, the need for deposit insurance and oversight in credit unions became clear
after two rural Saskatchewan credit unions misappropriated funds. The first case happened in
1950 in the town of St. Gregor, where the manager took deposits and split them among his
personal accounts (Schroeder, 1983). The second occurred in Arran, where there was a loss of
$71,000, and although the location of the money could not be determined, it became clear that
the manager was the culprit (Schroeder, 1983). Despite the losses incurred at these credit
unions, their respective members did not withdraw their money since they thought there
would be a better chance to recoup the loss if they stayed with the credit unions (Schroeder,
1983). Following these incidents, leaders of credit unions reached an agreement to create a
stabilization fund that would help sort out any financial difficulties experienced by credit unions
and, in so doing, help protect member deposits (Schroeder, 1983). Subsequently, in 1953, in
order to find a long-term solution, the Saskatchewan Mutual Aid Board (MAB) was created. It
was the first such organization to provide stabilization funds for credit unions in Canada outside
of Quebec. Like its counterpart in Québec, it was seen as a means of managing credit union
liquidation and providing what was effectively a deposit insurance scheme (The Credit Union
Deposit Insurance Corporation of Saskatchewan, 2020). The MAB had oversight over the
Mutual Aid Fund, which was funded by mandatory levies on credit unions. The MAB used the
accumulated fund to assist or wind down problem credit unions and in so doing, help prevent
financial crises in credit unions (Schroeder, 1983) and limit demands on the implicit deposit
insurance promise.

Inspired by Saskatchewan, British Columbia realized the need for a stabilization fund after
Britannia Beach Credit Union experienced a deposit run and was forced to close after the
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shuttering of British Columbia’s largest copper mine in the one-industry town by the same
name (Stevenson, 1993). Following this, in 1959, the credit unions working with the province
created the Credit Unions Reserve Board (CURB), a stabilization entity similar to Saskatchewan’s
mutual aid board. As in Saskatchewan, all credit unions in British Columbia were required to
contribute to the fund (Schroeder, 1983). Between 1968 and 1988, the Credit Union Deposit
Insurance Corporation (CUDIC) of British Columbia — which was overseen by CURB — provided
unlimited deposit insurance for their members. However, financing unlimited deposit insurance
was difficult since there was a valid concern among credit unions regarding liability and keeping
the promise (Schroeder, 1983). To secure an explicit provincial backstop, the deposit guarantee
was lowered to $100,000 in 1988, where it remained until 2008. For most of this period, the
coverage exceeded the $60,000 of federal deposit insurance provided to the banks through
CDIC. In 2008, the provincial government adopted unlimited deposit insurance coverage
(Stevenson, 1993).

In Ontario, credit unions created their own stabilization scheme in 1961, although there is
evidence that it was not mandatory. Later, the Credit Union League in that province demanded
that the provincial government amend the legislation to allow the Credit Union League to
investigate affiliated credit unions when concerns about their well-being arose, giving it some
of the powers and responsibilities that were part of these stabilization entities elsewhere
(Schroeder, 1983). Eventually, a more formal deposit insurance scheme was created in 1977
called the Ontario Share and Deposit Insurance Corporation (OSDIC).

In Quebec, the government became concerned about relinquishing control to the federal
government through the CDIC (Schroeder, 1983). The province thus created the Quebec
Deposit Insurance Board and, in 1967, a few months after the creation of the CDIC, delivered
equivalent insurance coverage for all financial institutions in Quebec, including credit unions
((Schroeder, 1983). The coverage was set at $20,000—the same level as the CDIC. The creation
of the Quebec Deposit Insurance Board ensured that the deposit insurance in Quebec for all
provincially chartered financial institutions was homogenous (Schroeder, 1983). Unlike in most
other provinces, the Desjardins continued to operate two stabilization funds, created in 1949,
as part of the larger Desjardins system. In 1980, these funds were eventually merged into one
entity, which continues to this day and is governed entirely within the Desjardins system.

In 1968, in Saskatchewan, the provincial government passed revisions to the Credit Union Act,
opening the door for CDIC to play the role of a lender of last resort for the Mutual Aid Board; in
1973, this possibility became a reality when the federal government amended the CDIC Act to
empower CDIC to make up to $250 million in loans to provincial stabilization funds and/or
credit union centrals.® This legislative amendment was made at the behest of credit unions

® In Canada, each province had, until recently, its own credit union central. Several still do.
Alberta, Saskatchewan, and Manitoba all still have their own centrals. In Ontario and British
Columbia, credit unions own an entity called Centrall, which was created in 2008 from a
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(including Desjardins caisses), who recognized that the collapse of Atlantic Acceptance and
Prudential Finance accentuated the perception that if a widespread crisis were to occur, there
would be insufficient resources to make up for the losses (Schroeder, 1983). Credit unions,
therefore, realized that further safeguard measures were needed and saw the CDIC lending
facility as an important way of mitigating any future risks related to deposit runs either in a
provincial credit union system or across provincial systems (Schroeder, 1983). Importantly, CDIC
was not and still is not the provider of deposit insurance for Canadian credit unions (Mashkin,
2010); rather, deposit insurance is provided by provincial deposit guarantee corporations
which, as noted, started out as stabilization funds (Schroeder, 1983).

3.5 Summary

The stability of the Canadian banking system, which was largely achieved through the periodic
Bank Act revision, branch banking, and double liability, led to the relatively late emergence of
deposit insurance. Different regulatory financial rules between federal and provincial
governments led to the proliferation of provincial near-banks and credit unions (Kyer, 2017;
Wagster, 2007). This proliferation caused policymakers to worry about the stability of the
financial system; a concern exacerbated by the failure of Atlantic Acceptance Corporation,
which convinced federal policymakers to adopt deposit insurance through the CDIC. Joining the
CDIC was mandatory for federally regulated banks and voluntary for provincial trust companies.
The CDIC provides deposit insurance for chartered banks and trust companies but not for credit
unions (Wagster, 2007).

CDIC subsequently became a lender of last resort for credit unions. However, in Saskatchewan
and British Columbia (and other provinces), stabilization funds for credit unions were
established before the creation of the CDIC. These stabilization funds were focused on
preventing financial crises in credit unions and in so doing, provided a form of deposit insurance
(Schroeder, 1983); most of these stabilization entities would later be folded into more formal
deposit insurance schemes following the creation of CDIC.

merger of the respective provincial centrals. Credit unions in the four Atlantic provinces are
represented by Atlantic Central, also the result of a merger of previously independent

provincial centrals. In Québec, the Desjardins caisses are members of the Fédération des caisses
Desjardins du Québec, a central-like entity for that province. At the national level, credit unions
(but not Desjardins caisses) own an entity called the Canadian Credit Union Association (CCUA),
which provides advocacy and educational services but which in a previous incarnation, Credit
Union Central of Canada (CUCC), also provided pan-Canadian payments and liquidity services.
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Chapter 4: Literature Review

4.1 Introduction

To understand the incentives and dynamics of credit unions toward risk-taking, this literature
review is divided into two sections. Section 4.2 reviews the literature on specific features of
credit unions that may have an influence on their risk-taking. These features include common
bonds, ownership structure, executive compensation structure, and market discipline. Section
4.3 reviews the literature on the relationship between deposit insurance and risk-taking
behaviour both in banks and credit unions as there are similarities between the two financial
institutions. This section also provides context regarding the relationship between deposit
insurance and risk-taking behaviour in banks, which is relevant for understanding this study of
deposit insurance in credit unions. Section 4.4 describes the research gap that this study
attempts to address.

4.2 Features Influencing Risk-taking Behaviour in Credit Unions

4.2.1 Common Bond

Credit unions emerged as a place where individuals could save money and share the resulting
funds, via loans, with other members. In other words, credit unions emerged in part at least, to
facilitate access to credit for its members (Bauer, 2008). Credit unions were typically, but not
always, based on some kind of common bond that would allow them to gauge borrowers’ risk
(Banerjee et al.,1994). The term common bond refers to the shared professional, cultural,
religious interests or community ties of those who belong to a credit union (Stern et al., 2009).
This common bond may help credit unions assess risk because community knowledge, such as
unguantifiable ‘soft information’ about personality and reputation, can be used to assess the
creditworthiness of loan applicants. Furthermore, the common bond has a bearing on the social
capital that encourages the borrower to repay their loans (Kane & Handershott, 1996). A
common bond allows credit unions to mitigate the problem of asymmetric information, which
has always been present in banking when lending to a diverse client base (Ely, 2014).

Because of the benefit of soft information and social capital, credit unions were long believed
to be in a better position to assess default risk than banks (Banerjee et al., 1994; McKillop &
Wilson, 2011). However, this rationale does not hold today as most credit unions have grown in
membership with their common bonds expanding to include a broader share of the community
(Ferguson & McKillop, 1997). When the common bond is expanded, social capital can be
compromised, thereby increasing risk (Ely, 2014; Karlan, 2007; Stiglizer, 1990).

Interestingly and, by contrast, a study conducted by Van Rijin (2018) has shown that, since
expanded common bonds allow for more risk diversification, they may not lead to increased
risk as predicted. Van Rijin (2018) applied a difference-in-difference methodology to examine
whether credit unions’ conversion from single or multiple community bonds to more expanded
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common bonds decreased risks via risk diversification, or increased risk via reduction of social
capital. Van Rijin (2018) demonstrated that risk is reduced for credit unions with expanded
common bonds, concluding however, that it is difficult to determine why expanded common
bonds reduce risk: was it the result of risk diversification of portfolio, or simply the result of a
more capable manager.

From this study, it can be concluded that common bonds can have two contrasting effects on
risk. On the one hand, common bonds can reduce risk via soft information and stronger social
capital, which helps credit unions assess the risk of borrowers and reduces the risk of default.
On the other hand, common bonds can lead to a lack of risk diversification, and subsequently,
increased risk.

4.2.2 Ownership Structure

Differences in ownership structure can also influence risk-taking behaviour. The way in which
the ownership structure of any corporation affects its risk-taking behaviour is described by
agency problems (Jensen & Meckling, 1976). The agency problem refers to asymmetric
information and the resultant change in behaviour that occurs when there is a conflict of
interest among different parties involved and a person or group who has more information
uses the information to take advantage of the other party (Jensen & Meckling, 1976). Credit
unions, like banks, can have agency problems between the manager and owners (i.e.,
members), where managers may be interested in a self-serving, often higher risk, behaviour
that does not align with the interests of owners (Wilcox, 2006).

However, the confluence of roles in credit unions, where members are both owners and
customers, can mitigate some risk-taking behaviour (Challita, 2016). Unlike banks that have
shareholder ownership structures, credit unions do not have shareholders who can buy and sell
shares on stock exchanges (Naaman et al., 2021); thus, credit unions are not compelled to
maximize profit for the benefit of shareholders as are banks, which mitigates the likelihood of
credit unions’ involvement in risky projects. Research has demonstrated this mitigation effect.
Naaman et al. (2021) studied the difference in risk-taking among banks and credit unions from
2010 to 2017 by applying a matching sample based on the loan type, size, and country. They
found that risk-taking tendencies are greater in banks than in credit unions.

4.2.3 Executive Compensation and the Role of the Board of Director

Credit unions also differ from banks in their executive compensation structure, which can
influence managerial risk-taking behaviour. Since a credit union normally cannot tie manager
compensation to share prices and they do not use stock options, managers’ salary and bonus-
based compensation may foster more prudent behaviour than in banks. Managers might have
their compensation set in terms of objectives other than pure profitability (i.e., member
service). This should help mitigate moral hazard (Challita, 2016; Dettmann & Cartwright, 2013;
Rasmusen, 1988; Van Rijn et al., 2019).
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However, a competing viewpoint is that credit union executives may engage in more risk-taking
behaviour because they are not incentivized to reduce costs in the same way that banks are
and they also have more opportunities to increase their personal compensation (DeYoung et
al., 2016; Newton, 2015). Additionally, because credit unions function as co-operatives, they
are controlled by the one-member-one-vote principle. This one-member, one-vote governance
structure suggests that members suffer from a lack of concentrated voting power (Hillier et al.,
2008; Ramusen, 1988). Reduced concentrated voting power means that credit union members
have little incentive and capacity to monitor the executive compensations of their institution,
so free-riding behaviour can be prevalent (Hillier et al., 2008; Ramusen, 1988). The diminished
monitoring by members may provide more opportunities for credit union managers to report
greater expenses, which increases the operational risk of credit unions (Ramusen, 1988).

Another feature of credit unions that may influence risk-taking behaviour is the board of
directors. Credit unions boards are elected democratically by the membership. They therefore
may not possess the required skills to perform the oversight job well. Consequently, this may
inadvertently encourage risk-taking behaviour (Brannen & lbrahim, 2010). In jurisdictions like
the United States, credit union board members are not compensated financially for their work.
Therefore, the board of directors may not be as motivated to monitor credit unions as the
board of directors in more traditional financial institutions.

However, by law all boards are required to be prudent, diligent, and loyal (Brannen & lbrahim,
2010) and in Canadian credit unions, it is normal for boards to be compensated. In British
Columbia, credit union boards are required to take actions in the interests of their members
and are accountable to the Financial Institution Commissions (FICOM). They are also
compensated. Also, the provincial regulator assesses whether the board has the required skills
and whether it serves the interest of members. From the literature review, | cannot
conclusively determine whether credit union boards increase or decrease risk-taking behaviour.

4.2.4 Market Discipline

When deposit insurance is unavailable, market discipline exists in financial institutions.
Depositors exercise market discipline for financial institutions--particularly those with risky
assets or inadequate capital for compensation—by demanding higher interest rates on
deposits. If depositors do not receive higher interest rates, they can exercise further discipline
by threatening to withdraw their money (Aysan et al., 2017). Depositors have the capacity to
exert market discipline since they are the main source of funding in the banking industry
(Gomez-Biscarr et al., 2021). This is especially true in credit unions, where deposits are often
the only source of funding (Gomez-Biscarr et al., 2021). All other things being equal, if a bank
has to pay higher interests on deposits to address perceptions of risk, they will experience a
decrease in profits. Therefore, banks' risk-taking behaviour can become costly, and these higher
costs send a signal to the banks to reduce their risk-taking appetite (Arnold, 2016; Aysan et al.,
2017; Karels & McClatchey, 1999).
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In credit unions, asymmetric information may be mitigated. As credit union members and
owners are the same, shifting risk between them makes little sense. In these cases, there may
be less need for market discipline (Gomez-Biscarri et al., 2021). Additionally, studies show that
credit union owners, as owners and depositors, have risk-averse attitudes in comparison to
bank owners who are not depositors (Gomez-Biscarri et al., 2021). These aspects of credit
unions are reiterated by Arnold et al. (2016), who show that market discipline is stronger in
cooperative banks than in commercial banks.

It should be noted that differently sized depositors will exert different amounts of discipline.
Traditionally, credit unions were focused on members and hence attracted depositors with
small deposits and lower to middle income status. Banks, by contrast, tended to focus on
wealthier and/or commercial clients. To the extent this remains true, credit union depositors
may not have adequate incentives or the financial literacy to monitor and exercise discipline
over their credit unions (Gomez-Biscarri et al., 2021). As some credit unions have grown over
time however, they have attracted depositors who hold larger balances. These include other
credit unions, businesses, and government deposits, particularly from the municipality,
university, school, and hospital sectors (MUSH). Large depositors tend to more active in
monitoring and exercising discipline in credit unions. If they perceive increased risk, they
effectively demand higher interest rates by moving their money elsewhere or by simply not
moving deposits into credit unions. Smaller depositors, on their own, have less power but if
large depositors exit at sufficient scale, small depositors may imitate their behaviour albeit with
some lag (Davenport & McDill, 2006). As a result, under some circumstances, small depositors
can collectively exert influence on deposit prices by exiting credit unions or by refusing to bring
in new deposits in their institutions (Gomez-Biscarri et al., 2021).

However, the question remains as to whether the potential for market discipline in credit
unions actually influences risk-taking behaviour. Gomez-Biscarri et al. (2021) argue that market
discipline is reduced in credit unions since depositors develop a sense of belonging as members.
This belonging may lead to more lenient behaviour from the depositors and reduce the
influence of market discipline (Gomez-Biscarri et al., 2021), particularly when depositors are
unwilling to leave their credit union because the difference in interest rates among different
financial institutions is meager (Amess & Howcroft, 2001).

The risk-taking behaviour of credit unions may however be constrained by the fact that while
not as centrally structured as the caisse system in Quebec, there remains a degree of informal
and formal monitoring through their Centrals. Historically, and even today, these centrals were
seen as lenders of last resort to the credit union system and as a result, could exert some
discipline over their behaviour.

4.3 Deposit Insurance and Risk-taking Behaviour among Banks and Credit Unions

4.3.1 Deposit Insurance as a Driver of Moral Hazard

Deposit insurance may incentivize banks to engage in riskier projects than they would
otherwise. As mentioned, this engagement driven by deposit insurance is known as a moral
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hazard. Merton’s (1977) Merton’s (1977) theoretical model shows that the value of deposit
insurance for banks is enhanced if banks keep risky assets or increase leverage. Therefore,
deposit insurers or their regulatory counterparts pay close attention to the riskiness of bank
balance sheets. Wagster (2007) examined the risk-taking behaviour of Canadian banks and trust
companies after the adoption of deposit insurance in 1967. He showed that deposit insurance
increased the risk-taking behaviour among Canadian banks. Other scholars have found similar
trends in other countries (loannidou & Penas, 2010; Karas, 2019).

4.3.2 The Influence of Financial and Institutional Environments

The financial climate has a bearing on how much deposit insurance influences banks’ appetite
for risk-taking. Anginer et al. (2014) compared the effect of deposit insurance on banking both
during the financial crisis and non-crisis periods. The authors chose a sample of 96 countries
and measured risk by applying the Z-score, a measure of bank resilience, and stock return
volatility in different banks. They concluded that deposit insurance reduces risk-taking
behaviour during an economic crisis, but during normal times, it increases risk-taking
behaviour. They also showed that during the whole period of the study (including normal and
crisis periods), deposit insurance increased instability overall because the instability during
normal times was greater than the stability that deposit insurance brings during a crisis.

The institutional environment has also been shown to influence the relationship between
deposit insurance and moral hazard. Demirguc-Kunt and Detragiache (2000) used panel data to
study this relationship in 61 countries from 1980 to 1997 and found that deposit insurance
diminished bank stability. They defined bank stability as the likelihood of a systemic banking
crisis. They found that banking stability particularly diminished in fragile institutional settings.
One explanation is that asymmetric information between management and shareholders plays
a bigger role in fragile settings, which can be characterized by a lack of transparency and poor
accounting system. Therefore, auditing cannot be conducted properly, and regulation cannot
effectively mitigate the information asymmetry (Mashkin, 2010). Anginer et al. (2014) showed
that the institutional environment, particularly aspects of supervision and regulation, can
mitigate the problem of asymmetric information and reduce the negative side effects of deposit
insurance. To measure the influence of bank supervision and regulation, the researchers used
quality measures, as established in Barth et al. (2008), that indicated whether the supervisor
has the authority to take preventative action such as replacing the manager when necessary.
Anginer et al. (2014) concluded that, in normal times, supervision and regulation mitigate
systemic risk as a result of deposit insurance. Angkinand and Wihlborg (2010) showed that an
institutional environment that encourages monitoring alleviates the influence of deposit
insurance on the risk-taking behaviour of banks.
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4.3.3 The Influence of Deposit Insurance Coverage

The design of deposit insurance may also influence the moral hazard effect, as deposit
insurance reduces market discipline to differing extents depending on the degree of coverage.
Empirical studies show that when the deposit insurance does not cover the whole deposit, the
moral hazard effects of deposit insurance can be mitigated. For example, research has shown
that depositors with exposure to some amount of uninsured deposits reduce the risk-taking
behaviour of banks (Diamond & Rajan, 2001; Maechler & Mcdill, 2006). Similarly, loannidou and
Dreu (2006) studied the influence of deposit insurance on market discipline in Bolivia from 1998
to 2003, finding that the higher the coverage of deposit insurance, the weaker the market
discipline. They demonstrated that when deposit insurance covers 60% of the deposit, market
discipline declines sharply. When the coverage is 100%, no market discipline remains. Their
results also showed that large depositors exert more market discipline than other depositors
initially because coverage often does not include the entirety of large deposits. These results
are supported by studies in different countries and different financial environments, all of
which have found that large-scale depositors, when exposed to uninsured deposits, can reduce
the risk-taking behaviour of banks (Demirguc-Kunt & Detragiache, 2000; Loannidou & Dreu,
2006). Lambert et al. (2017) studied the relationship between increased deposit insurance
coverage and American banks’ risk-taking behaviour. They compared banks with higher
coverage to those with lower coverage, concluding that higher coverage of deposit insurance
increases risk-taking behaviour, particularly when a bank's capital is small. Thus, the extent of
coverage offered by deposit insurance impacts risk-taking behaviour and the resultant banking
stability. Taken together, these results suggest that to avoid distorting the incentive for
monitoring a financial institution, no depositor should be given full deposit insurance coverage.

Consistent with this finding, uninsured depositors have been shown to help reduce the moral
hazard effects of deposit insurance on American savings and loans institutions (Goldberg &
Hudgin, 1996). As savings and loans institutions resemble credit unions in important respects—
such as size, some measure of democratic control, and regulatory oversight —these results may
apply to credit unions as well. Goldberg and Hudgins (1996) found that as the share of
uninsured deposits to total deposits increases at loans institutions, risk-taking behaviour
decreases. They also found that uninsured deposits increase the monitoring incentives of
financial institutions, which in turn reduce the moral hazard risk. Likewise, Dalsem (2017) found
that uninsured deposits reduce risk-taking behaviour, particularly in small credit unions.

4.3.4 Deposit Insurance as a Non-driver of Moral Hazard

While many studies have found a positive association between deposit insurance and risk-
taking behaviour, others have found no evidence of increased risk-taking; in some cases,
deposit insurance actually led to a reduction in risk-taking behaviour. For example, Gropp and
Vesala (2004) found that deposit insurance diminished risk-taking appetite in European
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countries if non-deposit creditors were excluded from the deposit insurance coverage. By this
exclusion, monitoring and consequently market discipline improved. In similar research on the
influence of deposit insurance on Islamic banks in Turkey, Aysan et al. (2017) showed that risk-
taking behaviour decreased after the implementation of deposit insurance. The business model
of Islamic banks differs from conventional banks as Islamic banks are mainly run through
contracts, similar to profit-sharing and joint ventures. Therefore, market discipline is stronger
since the nature of the deposit is similar to equity. Gueyie and Lai (2002) examined the
excessive risk-taking behaviour of Canadian banks after the introduction of deposit insurance in
1967; they found that the introduction of deposit insurance did not encourage moral hazard.
Kariyasam (2020) studied 23 banks from 2008 to 2019 in Sri Lanka to understand whether the
government-supported adoption of deposit insurance in 2012 encouraged excessive risk-taking
behaviour. He found that the introduction of deposit insurance diminished overall risk-taking
behaviour. Karels and McClatchy (1999) and Centeno and Petrick (2018) examined the effects
of adopting deposit insurance in American credit unions and banks, respectively; they found
that there was no increase in risk-taking behaviour.

Similar to my study, Atanasova et al. (2019) examined whether the policy change in deposit
insurance coverage from $100,000 to unlimited in 2008, increased risk-taking behaviour among
British Columbia credit unions. They use earning volatility, measured as net income (pre-tax)
divided by risk-weighted assets, as a proxy for risk and compare the risk-taking behaviour in 107
British Columbia credit unions before and after the policy change. They also compare these
results to those of a selection of Canadian banks, which did not experience any change in
deposit insurance coverage over the period of analysis (1992 to 2014). Their analysis does not
reveal any evidence that the policy change in British Columbia encouraged risk-taking
behaviour among British Columbia credit unions; in fact, they find that this policy change
decreased risk-taking behaviour as measured by earnings volatility. The authors point out that
their preference would have been to conduct a difference-in-difference analysis with Ontario
credit unions as the control group but were unable to access the needed Ontario data.
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Chapter 5: Methodology

This chapter outlines the methods applied to test whether unlimited deposit insurance led to
increased risk-taking behaviour in credit unions in British Columbia. It also provides an overview
of the hypothesis development and a description of the data. To analyze if there were
increased risk-taking behaviors amongst B.C. credit unions, | used two models in this study.
First, | applied a difference-in-difference methodology (DID). Second, | used a comparative
interrupted time series (CITS), which is an extension of DID.

5.1 Hypothesis for the DID

Although there is no empirical agreement on the influence of unlimited deposit insurance on
risk-taking behaviour in the banking industry, theory predicts that the general effect of
unlimited deposit insurance creates an increase in risk-taking behaviour. Thus, the objective of
this study was to test if the policy change in British Columbia, which moved from $100,000 of
deposit insurance coverage to unlimited deposit insurance coverage in 2008, increased the risk-
taking behaviour of credit unions in this province.

HO: The introduction of unlimited deposit insurance for credit unions in British Columbia had no
impact on their risk-taking behaviour.

Ha: The introduction of unlimited deposit insurance in British Columbia affected the risk-taking
behaviour of credit unions in British Columbia. If HO is rejected, then the conclusion will be that
the policy change is associated with risk-taking behaviour.

If a statistically significant relationship between unlimited deposit insurance and risk-taking
behaviour is found, the null hypothesis will be rejected and the alternative hypothesis — that
the introduction of unlimited insurance affects risk-taking behaviour— will be accepted.

5.2 Description of Variables

To measure the influence of unlimited deposit insurance on risk-taking behaviour, | use the Z-
score as a proxy for measuring risk-taking. The Z-score measures the credit unions’ insolvency
risk and is defined as the natural logarithm of (ROA+EQTA)/SDROA, where ROA represents the
bank’s profitability and ROA is defined as the ratio of net income to average total assets; EQTA
is defined as total equity to total assets, and the SDROA stands for the standard deviation of
ROA over the sample period (Kouassi et al., 2011, p 5). An increase in the Z-score indicates a
lower probability of insolvency. Risk of insolvency occurs when the bank’s losses are greater
than its equity (Laeven & Levine, 2009). The Z-score is widely used to investigate risk-taking
behaviour both in banks (Laeven & Levine, 2009; Lambert, 2017) and credit unions (Ely, 2014;
Naaman, 2021). A higher Z-score is an indicator of higher stability and therefore can be used as
a proxy to represent lower risk-taking behaviour (Laeven & Levine, 2009).
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5.3 Data Description

This study acquired data for British Columbia and Ontario credit unions in aggregate from 1997
to 2018. The aggregate data was accessed from all credit unions balance sheets, income
statements, and credit unions' capital requirements for each respective province collected by
the Canadian Credit Union Association (CCUA). CCUA confirmed that the data was consistent
through time (1997-2018).” Prior to 2008, CCUA only collected annualized fourth-quarter data.
Subsequently, CCUA collected the same data quarterly. For consistency, this study used data
obtained from the fourth quarter of every year for the period of study. To account for
differences between two provinces that may have an influence on Z-score, | also included the
provincial unemployment rate for British Columbia and Ontario; data for the unemployment
rate were acquired from Statistics Canada.

5.4 Summary Statistics

Table 1 (below) presents the descriptive statistics (number of observations, means, standard
deviations, minimums, and maximums) for the Z-scores by the provincial credit union system.
There are 22 annual observations, from 1997 to 2018. The mean of the Z-score is relatively
similar for credit unions in British Columbia and Ontario. The mean of the control variable, the
provincial unemployment rate, is slightly higher in Ontario than in British Columbia.

Table 1-Descriptive Statistics

Variable Obs. Mean Std. Dev Min Max
Z-score in ON 22 4.19 0.00 4.04 4.26
Z-score in BC 22 4.21 0.01 4.10 431
Unemployment 22 7.01 0.20 5.70 9.20
rate in ON

Unemployment 22 6.75 0.30 4.30 8.8
rate in BC

Note: ON stands for Ontario and BC stands for British Columbia

” CCUA noted that the data has remained consistent over time, suggesting that there were no
meaningful structural changes that have risen from the introduction of the federal credit union
option. Since 2012 some provincial credit unions have been able to continue their activity as a
federal credit union; however, to date, only two credit unions have made the jump to federal
jurisdiction, Uni Financial Cooperation (in 2016) and Coast Capital (in 2018).
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Figure 1 compares the Z-scores for British Columbia and Ontario credit unions from 1997 to
2018. The Z-score in Ontario remained almost unchanged, whereas there was a slight increase
in British Columbia over time. From 1997 to 2008, there was a parallel trend in the Z-score for
credit unions in British Columbia and Ontario (see Figure 1). From 2008 to 2010, the Z-scores in
both provinces was relatively similar— above 4.25. Between 2010 and 2018, the Z-score was
slightly higher in British Columbia than in Ontario, indicating higher stability. Figure 1 shows
that after the 2008 policy change to unlimited deposit insurance in British Columbia, the Z-
score for credit unions was equal to or higher than that of Ontario. It appears that the policy
change in British Columbia improved financial stability rather than increasing risk-taking
behaviour.
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Figure 1-The Z-score

Note: the policy intervention in 2008 is shown by the green line.

5.5 Model Description for Policy Change Analysis (DID method)

To investigate the hypothesis, | began my analysis by employing the Difference-in-Difference
(DID) model. In a DID model, the goal is to understand the impact of an intervention— for this
study, a policy change. The policy change is the 2008 implementation of unlimited deposit
insurance in credit unions in British Columbia. This province’s policy change provides an
opportunity to use the DID method to compare risk outcomes for credit unions in British
Columbia and Ontario. Prior to 2008, credit unions in British Columbia and Ontario had identical
deposit insurance coverage (i.e., $100,000). While British Columbia introduced unlimited
deposit insurance for credit unions in 2008, Ontario did not. By comparing the risk outcome of
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the two provinces, | can draw causal inferences between the policy change and credit unions’
risk-taking behaviour.

If the policy change had a causal impact, it would be expected that British Columbia credit
unions would have behaved differently after the intervention, while the behaviour of those in
Ontario would have remained the same. In this study, if, after the policy change, the difference
in the risk measurement (Z-score) of credit unions in the two provinces is statistically
significant, the difference can reasonably be attributed to the policy change.

Using the DID design requires a control group and a treatment group for the pre-intervention
and post-intervention periods. Because British Columbia changed its deposit insurance
coverage from $100,000 to unlimited coverage, in 2008, its credit unions comprise the
treatment group, while credit unions in Ontario are the control group. Credit unions in Ontario
experienced the same financial instability from the global financial crisis as credit unions in
British Columbia but kept their deposit insurance coverage at $100,000 until 2018. The control
group (Ontario) is assigned the dummy variable 0, while the treatment group (British Columbia)
is assigned the dummy variable 1. For pre- and post-policy intervention, the pre-intervention
time is given a value of 0 and the post-intervention time is assigned a value of 1.

The main assumption of the DID model is that the trajectory of change for the treatment and
control groups would have been the same if the treatment group had not been exposed to the
change (Angist & Pischke, 2008). In other words, this study assumes that the relationship
between risk taking in Ontario and British Columbia would have remained the same if unlimited
deposit insurance coverage had not been implemented in British Columbia in 2008.

Figure 2 (below) illustrates the logic behind the DID model. The X-axis represents time, and the
Y-axis represents the outcome of interest. As noted, | used the Z-score as a proxy for risk-taking
behaviour (Y-axis). A higher z-score indicates less risk of insolvency. | did not use more
conventional and better-known measures of credit risk, such as delinquency or loan-loss rates,
because they violated the parallel trend assumption necessary for DID modeling. The blue line
in Figure 2 shows the control group and the red line shows the treatment group. The control
and treatment groups span the pre-intervention and post-intervention time periods. Because it
is assumed that, before the intervention, the behaviour of the treatment and control groups
would be similar to each other, there should be a parallel trend among the two groups in the
pre-intervention period. However, the two lines should not necessarily lie on top of each other,
as there may be differences between the treatment and control groups. Therefore, the control
group and the treatment group may have different intercepts. g, shows the difference
between the control and treatment groups before the intervention. For a better illustration,
suppose in the pre-intervention period the average risk-taking behaviour in the control group is
demonstrated by B, , and suppose that in the same period the average risk measure for the
treatment group is 8, + B - Therefore, the difference between the control group and the
treatment group in pre-intervention period is 8, (Shahidur et al., 2010).
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In the post-intervention period, the intercept for the treatment group increases by 8, + f3,
whereas the control group increases only by . | expected that in the absence of policy change,
the treatment group would have behaved the same as the control group. | show this
hypothetical behaviour with the counterfactual. By comparing the treatment group with
counterfactual, | can assess the impact of the policy change. Since the treatment group
increased by 8, + B3, while the increase in the control group was by ., therefore, 5,
represents the impact of the policy change, which is the policy impact (DID).

To calculate the value of the DID impact, | computed the average change over the pre- and
post-intervention periods for both the treatment group (red line) and control group (blue line).
From this, | then subtracted the average change for both groups. These yields 3, the DID
impact, as shown (the blue color stands for control and the red color shows the treatment
group.

DID Impact = (B, + B2) - (B)) - (B, + By + Bz + B3) - (B, + B1)) =6,
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Figure 2- DID Model

5.5.1 Econometric Model for the DID

To calculate the impact of the policy change using the DID approach, this study uses the
equation (1).

RiSkl't = BO + BlG + B2P + B3GP + 6it (1)

Risk;; shows the riskiness of the credit union system i at time period t, where i takes on values
of Ontario or British Columbia. The variable G is a dummy variable for the treatment group; it
takes on a value of zero for Ontario (the control group) and one for British Columbia (the
treatment group). The variable P is a dummy variable for the policy intervention; it takes on a
value of zero for the period prior to the change in policy in British Columbia and one for the
period after. Finally, €;; is an error term that is assumed to hold the classic linear regression
model assumption.

The parameter § is an estimate of the average risk for the control group (Ontario) in the pre-
intervention period. The estimate of the average risk for the treatment group (British Columbia)
in the pre-intervention period is given by 8, + f1; thus, the parameter g, is the difference in
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the estimated average risk between the control group (Ontario) and the treatment group
(British Columbia) before the policy change.

The estimate of the average risk for the control group in the post-intervention period is given
by B, + B2, while the estimate of the average risk for the treatment group in the post-
intervention period is 8, + B; + B, + B3. Thus, the difference in the estimated average risk
between the control group (Ontario) and the treatment group (British Columbia) after the
policy change is (ﬁo + b1+ B2+ B3) — (Bo + B2) = P1 + Bs.

The difference in the average risk differential between the control group and the treatment
group pre- and post-intervention is (8, + f3) — (f1) = B3 . Thus, 8, provides an indication of
whether the policy intervention has any impact on risk in the treatment group. If 5 is
statistically significant, then the null hypothesis— that the move to unlimited deposit insurance
had no impact on risk— is rejected.

Table 2 shows the average Z-score for credit unions in British Columbia and Ontario. The Z-
score for credit unions in British Columbia increased slightly after the policy change, while in
Ontario the Z-score decreased slightly after British Columbia’s policy change. The influence of
policy change to unlimited deposit insurance in British Columbia was a 0.10% increase. Since a
higher Z-score indicates a lower probability of default, | find no association between the
adoption of unlimited deposit insurance in British Columbia and excessively risky behaviour as
one would predict from a moral hazard perspective.

Table 2-Average Z-score for different treatment groups and different time periods

1997-2007 2008- 2018 Difference- pre- and
(i.e., before 2008) (i.e., 2008 forward) | post-intervention
Ontario* 4.20 4.19 -0.01
(Control group)
British Columbia 4.16 4.25 0.09
(Treatment group)
Difference-BC-ON -0.04 0.06 0.10
* Excludes credit unions affiliated with the Alliance network of Desjardins Caisses.

5.5.2 Regression Results

Table 3 shows results of the difference-in-difference regression (equation 1). The results for the
Z-score show that moving to unlimited deposit insurance policy decreased the credit unions’
risk by 10%. Because a higher Z-score is indicative of higher bank stability, the positive sign of
GP, which is an interaction of G and P, can be interpreted as an indicator for the reduction in
risk-taking.
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Table 3-Results of the DID Estimation

Mean Standard Deviation
Intercept 4.204*** 0.0120
G -0.042* 0.0169
P -0.008 0.0169
GP 0.1066*** 0.0240
Adj R2 0.42

Note: For p value, * shows p<0.05, ** shows p<0.01, and ** shows p <0.001

The result of the regression (Table 3) must be consistent with the previous manual calculation
of the DID table (Table 2). In Table 2, the average of the risk measures before and after the
policy change were calculated for both treatment and control groups. From the regression,
coefficient 8, shows the average for the control group before policy change, and coefficient
B, + B, shows the average for the control group after the policy change. Similarly, coefficient
B, + By shows the average for the treatment group before policy change, while the g, + B, +
B, + P53 shows the average for the treatment group after policy change. When the estimated
coefficients (8, + B + B2 + B3) were put into table 4, the results achieved were as expected,
consistent with the prior manual calculation. To show these calculations more clearly, Table 4
presents and compares the results of the Z-score regression (Table 3) with the manual
calculations in Table 2. Table 4 shows that | arrived at results identical to those presented in
Table 2 (Program Evaluation, 2020). Note that because | only included 2 digits after the decimal
point, the number in some cells is a close approximation to Table 2.

27



Table 4-Comparison of the Manual DID table (Table 2) with the DID Estimation (Table 3)

Before policy change After policy change Difference
Control Group RR: 3, = 4.20 RR: g, + B, = 4.19; B, =0.01
T2:4.20 T2:4.19
Treatment RR: B, + f1=4.16 RR: o+ B+ P2 + B, + Bs=
group B3=4.26 0.10
T2:4.16 T2:4.25
Difference B,=-0.04 B, + B3=0.06 B;=DID
impact=
0.10
Notes: RR = Regression Results from Table 3; T2 = Calculations from Table 2

5.5.3 DID with Control Variables

To isolate the effect of British Columbia’s policy change on risk-taking behaviour, I also included
two control variables as set out in equation (2). To capture the provincial economic condition, |
included the unemployment rate; to account for the financial crisis, | added a dummy variable
that takes the value of one for the years 2007, 2008, and 2009, and the value of zero otherwise.

Risk;; = By + B;G + B,P + B3GP + B,unem + Bscrisis+e€;; (2)

The result of equation (2) is shown in Table 5 and indicates that the introduction of unlimited
deposit insurance has increased the Z-score by 9% for credit unions in British Columbia. The
negative sign of the unemployment rate and financial crisis indicates that these variables
increased the risk-taking of credit unions, although neither was statistically significant.
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Table 5-DID Estimation with Control Variable

Mean Standard Deviation

Intercept 4. 25%** 0.03836
G -0.393* 0.01720
P -0.0039 0.01741
GP 0.0959*** 0.02553
Unemployment Rate -0.00074 0.00545
Crisis -0.0061 0.01785
Adj R2 0.41

Note: For p value, * shows p<0.05, ** shows p<0.01, and *** shows p <0.001.

5.5.4 Robustness Checks

To determine the robustness of the DID, | performed a placebo test. In this test, | shifted the
time of policy change to an arbitrary time to verify whether the result was because of the policy
change or the time trend. The results of the placebo test for all the years that | tested (from
2000 to 2013) were statistically significant, except for 2000, 2001, and 2002. However, it should
be noted that for the years before the policy change, the results were only statistically
significant at the 10% or 5% level, whereas the results for 2008 and the years after the policy
change were statistically significant at the 1% level. Since the same results emerged when
changing the time of the policy change, | acknowledge that | could not confirm the robustness
of the DID estimation. One possible explanation for why the placebo test shows similar results
is that DID does not allow me to capture the influence of time.

5.6 Comparative Interrupted Time Series (CITS)

To capture the influence of time, | also employed the Comparative Interrupted Time Series
(CITS) model. CITS is similar to the DID, but the time dimension of data is included in this model.
What distinguishes CITS from DID is that, while the benchmark for the DID is the deviation of
the treatment group from the mean relative to the control group, the CITS also accounts for the
trend. Accounting for the trend is important because what might be calculated as a difference
between pre- and post- policy interventions might be because of the trend and not the
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intervention policy (see Figure 3); additionally, CITS accounts for the fact that the control
groups and comparison groups may have different trends (Somer et al., 2013). Another
advantage of CITS compared to DID is that CITS could show the long-term effects of a policy
change. This aspect of CITS is useful, as the effect of policy change may take time to manifest
(Somer et al., 2013).

Because CITS involves a time dimension to the data, there is a tendency to violate the classic
assumptions in econometrics (e.g., the Gauss Markov theorem). For example, the Gauss
Markov theorem assumes that the error terms are independent of each other and there is no
autocorrelation. This assumption will likely be violated when there is a time dimension, which
might lead to incorrect inferences. Therefore, this study will use the Durbin-Watson test to
examine whether there is autocorrelation.

Figure 3 (below) illustrates the logic behind the CITS model. The X-axis represents time, and the
Y-axis represents the Z-score, which is a proxy for measuring risk-taking behaviour in this study.
The control group is shown with a blue line and the treatment group is shown with a red line.
Since there may be differences between the treatment and control groups, the two groups may
have differences in intercept and slope.

In the pre-intervention period, the control group had an intercept of 8 and a slope of g, while
the treatment group in the same period had an intercept of 8, + B, and a slope of 8, + 5. In
the post-intervention period, the intercept and slope for the control group changed to g + B-
and B, + B respectively. Without the policy intervention, | would expect the treatment group
would have had the same trajectory as the control group. This hypothetical situation is shown
by the counterfactual line, which provides a benchmark for what would have happened in the
absence of the policy change. The inclusion of the control group helps the researcher to
measure the counterfactual factor (Clair et al., 2016).

To capture the impact of the policy change, | compared the results of the treatment group with
the counterfactual. The difference between the two accounts for the policy change. For
example, because the change in level (intercept) for the control group is §,, | expected that, in
the absence of the policy change, the change in level for the treatment group would be the
same. However, the change in level for the treatment group is ., + B5. Therefore, | conclude
that 8, indicates the immediate impact of the policy change (change in level). Similarly, the
change in slope for the control group is B, while the change for the treatment group is g +5,;
therefore, f, demonstrates whether the policy change had an impact on the trend (change in
slope).

The CITS results are calculated by subtracting the intercepts and slopes after the policy change
from the intercepts and slopes before the policy change for the control group and treatment
groups separately, and then by subtracting the resultant calculation for each group from each
other. In the CITS equation, the blue color shows the parameters related to the control group
and the red color shows the treatment group. The result is as follows:
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((Bo + BaT) — (Bo + P2 + BuT + BsT)) — ((Bo + B1 + BaT + BsT)
— (Bo + By + B2+ B3 + BT + BsT + BeT + B7T)) = B3 + 7T

outcome of
interest
A .
CITS (slope chang(B7))
- ITS (level change(B3))
e counterfactual
B0+B1+82:83 || .-~ -

> [

Pre-intervention Post-intervention

Figure 3- CITS Model

5.6.1 Empirical Model for the CITS

Riskit = ﬁo + ﬁlG + ‘sz + ,836P + ‘84,T + BsTG + ﬂGTP + 37TPG + Eit (equation 3)

In equation (3), Risk;; shows the riskiness of the credit union i at a time period t. T is the
consecutive years of observation from 1 to 22 for both the treatment and the control group. P
shows the policy change and takes the value of 0 before the policy change and 1 after the policy
change for both groups. G takes the value of 0 for the control group and 1 for the treatment
group. Parameter B, is the intercept for the control group. Parameter g, is the parameter
associated with the trend for the control group. Parameter g, shows the difference between
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the intercept of the control and treatment groups, and . represents the difference between
the trends of the control and treatment groups before the policy change. g, and g, show the
changes in level and trend, respectively, for the control group after the policy change. Finally,
the most important parameters of interest are f,and §.; B, compares the level change
between the treatment and control group after the policy change, and ., shows how the trend
changes among the two groups. If the policy intervention had an effect, then it would be
evident from variables 8, and §.,.

5.6.2 Hypothesis Test for CITS

The objective of using CITS is to test if the policy change in British Columbia from $100,000
deposit insurance to unlimited deposit insurance in 2008 increased the risk-taking behaviour of
credit unions in this province by capturing both the impact of the change on the level and trend
in risk taking. In the CITS model, | test the following joint hypothesis:

H,: The introduction of unlimited deposit insurance for credit unions in British Columbia had no
impact on the level (,), and trend (B,) of their risk-taking behaviour.

H,: The introduction of unlimited deposit insurance in British Columbia affected the risk-taking
behaviour of credit unions in British Columbia. If H, is rejected, then the conclusion will be that
the policy change has an influence on risk-taking behaviour.

Hy:p, =0
B, =0
Hy: B3 #0
B, #0

The results of this hypothesis test shows that | can reject H, based on a joint test, F-statistic,
whose value is 5.75, with a p-value of 0.006. | therefore conclude that the introduction of
deposit insurance likely had some effect on the combined level and trend of risk for British
Columbia credit unions. To identify whether the change took place in terms of a level (3,) or
trend (B.) change and in what direction (more or less risk), | tested the following hypothesis:

1) Hy: B3 =0
Ha:ﬁg * 0

2) Hy: B, =0
Ha:ﬁ7 0
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5.6.3 CITS Result

In the CITS, the (8,) is an indicator of a level change, while 8., is an indicator of a change in
trend. Table 6 shows the results of the CITS. From the p-value, the parameter related to level
shift after the policy intervention (8,) was not significant. Thus, | can conclude that the policy
change did not affect the level of credit union risk-taking in British Columbia. The parameter
related to trend change (8.) was however significant. The sign of the coefficient suggests that
the policy change reduced risk-taking behaviour by 0.01%. This result was consistent with the
preliminary visualization of data in Figure 2 and the DID results.

Table 6-Analysis of Comparative Interrupted Time Series for Z-score

Mean Standard
Error

B, The intercept of the control group 4.132%** 0.0191
before intervention

B4 Difference between intercept of 0.01171%** 0.0026
control and treated group before
intervention

B2 the changes in level after the policy -0.0193*** 0.0043
change for the control group

B3 the level change between the 0.0459 (0.0380)
intervention and control group
(parameter of interest)

B, The trend of control value before -0.020 0.0275
intervention

B Difference between the trend of -0.0099 0.0275
control and treated group before
intervention

By the change in trend after the policy -0.0032 0.0039
change for the control group

B, The difference in the trend changes 0.0151* 0.0060
between the two groups (parameter
of interest)

Adj R2 0.65

Note: p value, * shows p<0.05, ** shows p<0.01, and *** shows p <0.001

33



5.6.4 CITS Result with Control Variable

As with the DID model, | also included control variables for the provincial unemployment rate
and the financial crisis in the CITS model to better isolate the effect of the policy change. The
sign of the coefficient for both the unemployment rate and the financial crisis show that they
are associated with increased risk-taking behaviour, although only the financial crisis is
statistically significant. Also, similar to the previous model, the variables of interest, £, and 3.,
show that the policy change to unlimited deposit insurance did not encourage risk-taking

behaviour.

Table 7-Analysis of Comparative Interrupted Time Series for Z-score with Control Variable

Parameter Mean Standard Error
B, 4.1849%** 0.4488
b1 0.0143*** 0.0025
Bo -0.0283*** 0.0046
B 0.0593 0.0341
B, 0.0075 0.0282
Bs 0.0155 0.0306
Be -0.0076 0.0040
B, 0.0194** 0.0060

unemployment -0.0091 0.0059

t

:isei‘s -0.0538** 0.0150

Adjusted R Square | 0.74

F stats 12.88

Note: p value, * shows p<0.05, ** shows p<0.01, and *** shows p <0.001
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5.6.5 Diagnostic Test

To test for autocorrelation in the model, | performed the Durbin Watson Test. The results
showed that the autocorrelation was not a problem since the estimation of Durbin Watson was
near 2. The value 2 for the Durbin Watson Model represents no autocorrelation in the model.
Since no autocorrelation was found, | stayed with the model. The results of the CITS model are
consistent with the DID model, and both models indicate that introduction of unlimited deposit
insurance decreased risk-taking behaviour of credit unions in British Columbia.

Table 8-Durbin Watson Test

estimation p-value

Durbin Watson Test 2.1288 0.205

5.7 Limitations

One of the constraints of this study was the shortage of data. For example, this study was
limited because it had to focus on a small number of risk measures since some data (e.g., risk-
weighted assets) were not available in the period before the policy intervention. Also, although
this study initially considered using loan loss provision and loan delinquency as measures of risk
taken by credit unions, | could not apply these risk measures for a DID or CITS analysis because
there was no clear evidence of a parallel trend in the period leading up to the policy change.

Moreover, the result should be taken with the caveat that, for the DID and CITS methods to be
valid and to be able to draw a causal inference, the policy change must be exogenous (Cameron
& Trivedi, 2005). Due to the 2008 policy change in British Columbia, | cannot confidently say
that the policy change was exogenous, as the change may have been made in response to the
economic forces generated by the 2008 financial crisis. If the policy change was partly in
response to the financial crisis, | cannot isolate the effect of policy; therefore, | cannot
definitively conclude that the policy change had a causal effect. However, notably, almost all
policies are implemented, at least in part, in response to a change in the economic, social, and
health environments, and, in that sense, policy changes are never purely exogenous. According
to Calomiris (2022), increases in deposit insurance coverage tend to occur when there are

35



recessions or banking crises. Also, | included a dummy variable in the models to capture the
influence of the financial crisis.

One way to determine if there is exogeneity is by understanding the institution's arrangements.
As both Ontario and British Columbia are in the same country and experience similar (but not
identical) economic forces, | can conclude that the 2008 policy change in British Columbia was
effectively exogenous. For example, credit unions in British Columbia were concerned that their
deposits might flow to Alberta and credit unions in Ontario have long complained about deposit
flow to Manitoba because both these neighboring provinces have and had unlimited deposit
insurance and members of credit unions can transfer their money from a place with limited
deposit insurance to the neighboring province with unlimited deposit insurance.

Additionally, to investigate whether policymakers implemented unlimited deposit insurance in
British Columbia as a way to promote financial stability and increase the liquidity level in credit
unions, | plotted and compared the ratio of retail deposits to total assets for credit unions in
British Columbia and Ontario (see Figure 4). Figure 4 shows that the ratio of deposits to total
assets for credit unions in British Columbia decreased slightly from 2005 to 2007, while it
remained constant in Ontario. However, in the year prior to the policy change, this measure
leveled off in credit unions in British Columbia. Also, this measure had other fluctuations both
before and after the policy change in British Columbia. Therefore, it does not appear that
policymakers decided to adopt unlimited deposit insurance in response to the liquidity level of
credit unions in British Columbia.
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Figure 4-Ratio of retail deposit to total assets
Note: The policy intervention in 2008 is shown by the green line.

Finally, Figure 5 visualizes the ratio of loans to total assets to examine if credit unions in British
Columbia were financially different than those of Ontario before 2008. As seen in Figure 5, |
found no significant differences were found between credit unions in the two provinces,
implying that the implementation of unlimited deposit insurance in British Columbia credit
unions in 2008 was not in response to their different financial situations.
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Note: the policy intervention in 2008 is shown by the green line.
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Chapter 6: Policy Implications and Discussion

If adopting "unlimited" deposit insurance causes moral hazard consequences that outweigh the
stabilizing effect, this could lead to systematic risk. When some banks engage in risky behavior,
it would be irrational for other banks not to engage in similarly risky behavior (Farhi & Tirole,
2012). If they fail to do so, they will find themselves unable to compete with other banks whose
balance sheets are risky; therefore, they get left behind. The result will be an increase in
fragility and systemic risk (Farhi & Tirole, 2012).

Credit unions are an important part of Canada’s intermediary financial institutions. They play a
crucial role in the stability of the economy; therefore, determining the relationship between
deposit insurance and risk-taking behavior can be helpful to understand if deposit insurance is a
source of financial stability or financial instability in the economy. In the three Canadian
provinces of British Columbia, Saskatchewan, and Manitoba, credit unions account for more
than a third and up to half of the banking system's assets and customers (Canadian Credit
Union Association, 2021). If credit unions engage in risky behavior, they may engender
systematic financial risk for the economy.

In contrast to what theory generally predicts, my findings suggest that unlimited deposit
insurance need not be associated with increased risk-taking. The resulting question is, why is
this so? The statistical analysis does not answer this question. It does not tell us that the move
to unlimited deposit insurance caused less risk; only that it is not associated with more risk.
The historical perspective and literature review provide some ways to think about these
findings and why | observe a lower risk profile for British Columbia credit unions after the
introduction of unlimited deposit insurance.

First, the co-operative nature of credit unions means that executive compensation tends to be
linked to performance — including member satisfaction — rather than mere profitability (Gomez-
Biscarri et al., 2021). Moreover, even if credit union manager bonuses could be linked to high-
risk lending, this mechanism lacks the immediacy or certainty of generating large windfall gains
from exercising or selling stock options in an investor-owned, publicly-traded bank (Smith &
Woodbury, 2010). The incentive towards risk is, in short, not as strong. Moreover, in credit
unions, members and owners are the same people. Thus, taking excessive risk and shifting risk
does not have quite the same incentive structure as it does in a publicly-traded bank (Gomez-
Biscarri et al., 2021).

Second, the introduction of risk-based deposit insurance premiums alongside the move to
unlimited deposit insurance may have dampened some of the incentive for risk taking that
might have otherwise taken place (Atanasova et al., 2019). When a risk-based premium is in
place, credit unions have an incentive to be more prudent compared to credit unions whose
deposit insurance premium is set at a flat-rate. The premiums for risk-based deposit insurance
are determined by the risk rating of credit unions. Regulators take the risk factors and on-site
supervision of credit unions to their account and determine risk-based deposit insurance
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premiums (Atanasova et al., 2019). Similarly, provincial regulators in British Columbia
introduced strict new home-lending policies, modeled after OSFI’s B-20 guideline, shortly after
the introduction of deposit insurance. Again, this kind of regulatory intervention may have
diminished the appetite, and ability, to take on higher-risk lending practices. It is also consistent
with the fact that deposit insurance regulators, including in British Columbia, have a mandate to
protect depositors and ultimately, the provincial government if it stands behind the deposit
insurance guarantee. These policy changes may also have been motivated by the introduction
of unlimited deposit insurance itself.
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Chapter 7: Conclusion

This thesis has attempted to determine whether the policy change to unlimited deposit
insurance has encouraged moral hazard in credit unions in British Columbia. Understanding the
relationship between moral hazard and unlimited deposit insurance in credit unions is
important because these institutions are a crucial provider of financial services in Canada.
Theory predicts that unlimited deposit insurance increases the moral hazard problem.
However, the very structure of credit unions as co-operatives, oriented primarily to serving
members, could mitigate the moral hazard impact of deposit insurance, as could a competent
regulator.

Very few studies have been conducted on credit union lending behaviours. Furthermore, this
study makes a unique contribution by analyzing the effect of the policy change on unlimited
deposit insurance in British Columbia. Both British Columbia and Ontario had the same deposit
insurance coverage. Thus, when British Columbia changed its deposit insurance to unlimited
while Ontario did not, this provided a unique opportunity for the semi-experimental method.
For the methodology section, | included the comparative interrupted time series (CITS) model
along with the difference-in- difference (DID) model. Although CITS and DID are similar, CITS is
more robust and can capture the short- and long-term effect of policy change.

The results using the DID model provided no evidence that unlimited deposit insurance
prompted increased risk-taking behaviour among credit unions in British Columbia. Indeed, the
results showed that unlimited deposit insurance is associated with a decrease in risk-taking
behaviour. The placebo test was conducted for robustness check in which the year of the policy
test was arbitrarily changed. The result of the placebo test showed the same results for most
years, indicating some lack of robustness in the model, indicating that | cannot be 100% sure
that this reduced risk-taking behaviour is attributed to the policy change in unlimited deposit
insurance.

To confirm that the DID results were correct, this study also uses the CITS. The CITS model
captures changes in both levels and trends. The results of this model indicated that the policy
change to unlimited deposit insurance did not influence short-term risk-taking behaviour.
However, it was found that the policy change reduced the trend in risk-taking behaviour. This
result was consistent with those of the DID approach.

Notably, these results contradict the standard theoretical prediction. While there are invariably
challenges with this kind of empirical analysis, the findings of this study suggest that
policymakers would be wise to abandon the line of thought that automatically equates
unlimited deposit insurance with moral hazard. This study’s results suggest that these theorized
impacts may be mitigated and even reversed by the co-operative structure of credit unions and
by what regulators themselves do.
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