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Abstract

We examine whether debtors change their labor market choices to avoid paying higher default
penalties. Using a 2009 Canadian reform that increased default penalties on debt repayment
contracts, we find that higher default penalties reduce default rates by 14%. Debtors achieve this
reduction by increasing employment, holding more jobs, and finding employment more quickly.
However, they consequently accept jobs with lower wages and contribute less to retirement
savings. Our findings imply that debtors trade off job match quality for reduced unemployment
risk when default becomes more costly. Upon exiting repayment, debtors’ wages do not recover,
suggesting a long-term scarring effect.
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1 Introduction

Default penalties are central to consumer credit contracts. They regulate how much creditors recover

in case of default. They influence the moral hazard faced by borrowers in choosing how hard to

work to avoid default. Yet, little is known about the effects of default penalties on outcomes beyond

default rates. The existing literature shows that the default rate moves in the opposite direction of

the default penalty (Ghent and Kudlyak, 2011; Mayer et al., 2014; O’Malley, 2021; Yannelis, 2020),

but it does not study the means by which borrowers avoid default in the face of increased default

penalties. Given that labor earnings are the main source of income for most consumer debtors, we

examine the labor market channels that they can use to reduce default in response to a higher default

penalty: job-seeking behavior, number of jobs worked, labor earnings, and unemployment duration.

We further study long-term consequences on these borrowers of their labor market decisions such

as retirement savings and long-term trends in employment and wage growth.

To identify the effect of higher default penalties on debtors’ labor market activities, we use an

unexpected 2009 policy change in Canada that increased the default penalty for some insolvent

borrowers based on an arbitrary income-based cutoff. The policy intervention we examine in this

study is unusual because it increased the penalty in case of default without affecting the current

liquidity or net worth of debtors. This is the opposite of many policy interventions exploited in the

literature, which typically increase the current liquidity of debtors (e.g., direct cash payments or

debt deferrals) or offer debt forgiveness, while leaving the penalty in case of default unchanged.1

Canada, much like the United States, has two forms of consumer insolvency resolution: con-

sumer proposals (a debt repayment plan) and consumer bankruptcies (asset liquidation in exchange

for debt forgiveness). Importantly, insolvent borrowers who default on their consumer proposal

repayments typically seek protection from creditors through the consumer bankruptcy process. The

policy we exploit changes the mandated repayments for bankruptcy filers using an income-based

measure. Bankruptcy filers above an arbitrary cutoff for that measure face higher repayments in

bankruptcy after the policy. Therefore, the policy effectively increases the penalty in case of default

for affected consumer proposal filers. We formulate a difference-in-differences (DID) empirical strat-

1 Well-studied examples of financial crisis policies to reduce default by increasing liquidity of debtors include the
Home Affordable Modification Program (HAMP) and the Home Affordable Refinance Program (HARP) during the
2008–2009 Financial Crisis see, e.g., Eberly and Krishnamurthy (2014); Agarwal et al. (2017); Scharlemann and Shore
(2016); Ganong and Noel (2020); Abel and Fuster (2021); Kaplan et al. (2020); Maturana (2017); Kruger (2018) and
Haughwout et al. (2016). Similar policies have been implemented during the COVID-19 pandemic, (e.g., Cherry
et al., 2021).
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egy comparing the changes in labor market outcomes and debt performance for affected consumer

proposal filers to changes in those outcomes for unaffected proposal filers.

Broadly, we exploit our setting to examine agents’ behavior when faced with an increased incen-

tive to remain in a preexisting long-term contract due to an increased cost associated with exiting

early from that long-term contract. The 2009 policy change increased consumer proposal filers’

incentives to remain in their preexisting consumer proposals by increasing the payments required

under bankruptcy if they were to default, i.e., exit their consumer proposals early. Importantly,

the 2009 reform only changed regulations for new insolvency filings and had no effect on existing

proposals or bankruptcies. Specifically, these regulatory changes did not affect any of the terms of

the preexisting long-term proposal contract, leaving in-proposal debtors’ liquidity and net wealth

unchanged, and only increased the expected cost of defaulting on that proposal contract. In ad-

dition, the terms of the long-term contract were agreed upon before the policy change, thus, the

increased default penalty is independent of any consideration which may have caused either party

to initially enter into the proposal contract, which mitigates selection issues for our study.

To empirically study our research question, we use administrative data on all consumer proposals

filed in Canada between January 2006 and September 2009 (before the reform was implemented).

These data include complete income statements and balance sheets of proposal filers, their demo-

graphic information, repayment schedules, and proposal outcomes and their dates (e.g., paid in full,

default, amended). These data are linked to comprehensive individual tax records and employment

records provided by Statistics Canada. The tax records, crucially, include employer-employee links

that we leverage to develop a detailed view of each debtor’s employment history.

We first document that the increased default penalty reduces proposal default hazard by 14%.

This finding is robust and present only among treated debtors at the time of treatment. The decrease

in default is also evident in raw default data and among debtors in narrower income ranges. We

also find no evidence of income manipulation to take advantage of the income-based cutoff or any

anticipatory effect of the reform. Because the reform occurred during a crisis period, we estimate

our effects for narrow time windows and for individuals subject to the same economic conditions,

but not exposed to the increased default penalty, and find a robust effect only for those debtors

subject to the penalty immediately after it was implemented.

Moving to our main research question, we examine how debtors alter their labor market activities

to avoid default using the DID strategy described above (all our results are DID effects unless

noted otherwise). Using employment history, we find that the higher default penalty increases the
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likelihood of debtors to be employed by 1.3 percent and it increases their number of jobs by up to 3.5

percent. In addition, we find that the penalty decreases average earnings by $2,000. Furthermore,

treated debtors spend less time in unemployment and find jobs faster. Among treated debtors who

change jobs, when they accept a new job, their earnings decline even more.2

Taken together, these results imply that debtors, in response to a higher default penalty, reassess

their risk-return tradeoff decisions in the labor market, lowering their likelihood of unemployment at

the cost of lower earnings. We formally characterize the link between an increased default penalty

and the labor market using a simple job search model that incorporates saving and borrowing with

costly default. The labor market implications of increased default penalties in our model hinge on

the greater effect of increased penalties on the option value of default for unemployed workers than

for employed workers. Thus, debtors facing higher default penalties have a higher incentive to make

labor market choices that limit unemployment. In our study, facing greater default penalties, to

reduce the risk of unemployment, debtors accept jobs faster and work multiple jobs, at the cost of

taking on employment that earns them lower income.

We also estimate longer-term effects of facing a higher default penalty. First, we examine the

effects on labor outcomes of finishing consumer proposals and no longer being subject to the penalty.

We find that upon exiting proposal repayments, the positive effects on employment reverse, with

treated debtors’ employment levels continuing to decline below pre-policy levels. However, the

negative effects on labor earnings do not revert upon exiting proposals and are persistent for many

post-treatment years. Thus, treated debtors may have long-term job “scarring” from being in low-

quality job matches. Second, we find negative effects of the increased default penalty on retirement

savings, which could have longer-term effects on borrowers. In particular, treated debtors become

less likely to make any Registered Retirement Savings Plan (RRSP) contributions.3 Because saving

for retirement can offer long-term benefits and asset accumulation, this negative effect on retirement

savings can lead to negative long-term consequences.

We contribute to three different strands of the literature. First, our study expands the literature

on the effects of default penalties. In general, existing studies argue that the default rate moves in

the opposite direction to default penalty. For example, Mayer et al. (2014) documents that reducing

2 These results are consistent with findings in prior job search studies showing that time searching for a job is positively
related to wages (Acemoglu and Shimer, 1999; Herkenhoff et al., 2024).

3 RRSPs are similar to Individual Retirement Accounts in the U.S. as they allow individuals to save for retirement.
Contributions to these accounts up to an individual-specific limit are tax-deductible and there is no tax on investment
income. RRSP savings can be withdrawn and taxed upon retirement.
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default penalty by allowing mortgage holders to receive loan modifications in case of default increases

mortgage default (60 days delinquency). Similarly, O’Malley (2021) shows that mortgage default

increases when borrowers are not exposed to the risk of repossession. In addition, Yannelis (2020)

argues that an increase in default penalties reduces default on student loans. We contribute to

this literature by showing how consumers are able to reduce default through their labor market

activities, including labor income, which is the main source of income for them. We focus on labor

outcomes because theoretical work suggests that default penalties may increase employment and

decrease wages (Donaldson et al., 2019).

Our paper is also related to the literature on the link between consumer credit and debtors’ out-

comes, including labor outcomes. This literature documents that debt relief leads to improvements

in consumer outcomes, such as higher income, greater employment and savings, and better health

(Dobbie and Song, 2015, 2020); better credit scores, increased access to credit, and higher homeown-

ership rates (Dobbie et al., 2017); and, persistent long-term effects on labor income, employment,

and wealth (Bruze et al., 2024). In addition, credit supply affects labor outcomes through various

channels. First, access to credit helps borrowers to spend more time searching for jobs and increases

wages (He and le Maire, 2023; Herkenhoff et al., 2024). Second, households increase labor supply

to pay mortgages (Bernstein and Koudijs, 2024; Zator, 2025), while foreclosure delays increase in-

come and the probability of job switching (Herkenhoff and Ohanian, 2019; Pal, 2024). In addition,

negative home equity reduces labor income and employment (Bernstein, 2021). Our contribution

to this literature is that we examine how default penalties, which are important for credit markets

and distinct from credit supply and debt relief, affect labor income, employment, job finding, and

savings.

Finally, our study adds to the literature on market spillovers from bankruptcy policy changes.

This literature shows that pro-creditor policy changes (e.g., the Bankruptcy Abuse Prevention and

Consumer Protection Act of 2005 or BAPCPA) decrease the price of future unsecured credit (Gross

et al., 2021) and increase the supply of credit (Chakrabarti and Pattison, 2019), but they may also

increase mortgage default (Li et al., 2011). On the other hand, Dobbie and Song (2015) shows that

debt relief through bankruptcy can benefit consumers. Our study extends this literature beyond

the effects of pro-creditor policies on credit markets and documents important spillovers and costs

for debtors in their labor market outcomes.
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2 Institutional Background

This section provides a brief summary of the institutions we examine in this paper. For a more

detailed description, please see Appendix A.1.

2.1 Consumer Insolvency in Canada

There are two main forms of consumer insolvency in Canada: consumer bankruptcy and consumer

proposal. Under consumer proposal, financially distressed debtors make “proposals” to their cred-

itors to modify their existing unsecured debt obligations (mostly credit card debt), while holding

their secured debt contracts (e.g., mortgages) unchanged. These modifications to unsecured debt

obligations may reduce the amount of debt owed and/or increase the time available to repay the

unsecured debt outstanding. These debt repayment contracts typically entail a series of monthly

payments and can last up to five years.4 Consumer proposals are somewhat similar to Chapter 13

bankruptcy in the U.S., in that both involve the restructuring of debt through a schedule of pay-

ments over a number of years. However, unlike Chapter 13, proposals are more flexible and allow

debtors to propose any terms to their creditors. A proposal only becomes a binding legal contract,

however, once its terms are accepted by the creditor(s).5

Under Canadian insolvency law, a default on a proposal is defined to occur after three monthly

payments to creditors are missed.6 The proposal contract is automatically annulled if the debtor

defaults. In addition, default causes the debtor to lose all money paid under the proposal before

the default, which we label as “sunk costs of default”. Once the proposal contract is annulled, the

creditors are free to start any legal or other proceedings against the debtor (e.g., the use of collections

agencies or wage garnishment) to recover the outstanding unsecured debt. The typical option for

debtors after proposal default is to enter into personal bankruptcy, which protects the debtor against

these legal proceedings from the creditors. For more detailed information on consumer insolvency

in Canada, refer to the Appendix A.1.

4 In this study, we focus on consumer (also known as Division II) proposals, which, before the 2009 bankruptcy reform,
were available for debtors with a total debt of less than $75,000, excluding debt on their primary residence. Most
consumers file this type of proposal.

5 Once a proposal is filed by the debtor, all creditors are able to vote on whether to accept the proposal, with voting
rights of creditors proportional to the total unsecured debt outstanding as of the filing date. If the creditors reject
a proposal, the debtor can amend it and propose a new proposal to creditors, file for bankruptcy, or do nothing.
Debtors are also able to withdraw proposals before they are considered by creditors, but this is rare. If creditors do
not vote on a proposal within 45 days of filing, the proposal is deemed accepted.

6 Other outcomes after nonpayment that do not result in default include an amendment to the terms of the proposal
(which needs to be accepted by creditors) or a proposal revival (i.e., by making missed payments).
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2.2 The 2009 Amendments to the Bankruptcy and Insolvency Act

On August 14, 2009, the Office for the Superintendent of Bankruptcy (OSB) announced that it

would implement a number of changes to the Bankruptcy and Insolvency Act (BIA). These changes

became law on September 18, 2009, when the amendments to the BIA were passed by Parliament.7

The change to the BIA that we exploit involves the number of months that bankruptcy filers

have to make payments to creditors. The repayment depends on bankruptcy filers’ Surplus Income

(SI), which is defined as the bankruptcy filer’s income less authorized deductions and expenses. The

basic rule requires that bankruptcy filers pay 50% of their SI each month to creditors for a fixed

number of months. The 2009 BIA amendment increased the period of repayment from 9 months to

21 months for bankruptcy filers with SI greater than or equal to $200.

The increase in bankruptcy repayment period due to the 2009 policy affected the preexisting

proposals we study only through the increased penalty in case of default on a proposal.8 Unlike

other existing studies, in our setting, the policy did not change the liquidity, net worth, or credit

supply of the debtor. If proposal filers default on their consumer proposal, to protect themselves

from creditors pursuing collection actions, they seek legal protection through some form of consumer

insolvency. Most often, proposal defaulters file a consumer bankruptcy. If they do and their SI is

$200 or greater, the 2009 BIA increase in bankruptcy repayment increased the penalty in case of

default for proposal filers who subsequently file for bankruptcy. Alternatively, proposal defaulters

may file another proposal. If they do, crucially, the proposal must be accepted by their creditors,

whereas bankruptcies do not require creditors’ approval. This key difference effectively means that

creditors know that the “floor” for the repayment being offered by the proposal filer is the amount

the filer would pay them in bankruptcy. Again, by increasing the repayment in bankruptcy, the

2009 BIA reform increased the penalty in case of default for proposal filers with an SI of $200 or

greater who subsequently file another proposal. Therefore, whether proposal filers intend to protect

themselves from creditors by filing a bankruptcy or a proposal, as long as their SI is $200 or higher,

the 2009 amendment to the BIA increased their penalty in case of default.

In Figure 1, we visually demonstrate the relationship between default penalty and SI. The solid

blue line demonstrates the repayment in case of default that debtors in proposals face prior to the

7 For additional details, see the following OSB directives https://www.ic.gc.ca/eic/site/bsf-osb.nsf/eng/
br02282.html and https://www.ic.gc.ca/eic/site/bsf-osb.nsf/eng/br02230.html. A full description of the in-
tentions of these amendments to the BIA are provided by Allen and Basiri (2018). We also provide a summary in
Appendix A.2.

8 We examine the effect of the policy change on new proposals in a separate paper (see Mikhed et al., 2024).
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2009 policy change. If a debtor has an SI of $100 and she defaults prior to September 2009, her

total repayment is $450 (9 months of paying half of their SI, 9×0.5×100). If the debtor has an SI of

$300, her total repayment is $1,350 (9× 0.5× 300). The dashed blue line demonstrates her default

repayment after the 2009 policy change. The debtor with an SI of $100 faces the same default

repayment, as the increased penalty does not affect her. The debtor with the $300 SI, however, sees

her repayment increase to $3,150 (21 months of paying half of her SI, 21 × 0.5 × 300), a relative

increase of 133% in default penalty. This increase in default penalties induced by the 2009 policy

change for debtors in proposals with SI of $200 or greater is what we exploit to examine the effect of

increased penalty for default in our study. Our SI measure is reported at the time of proposal filing,

which may introduce some measurement error, but also reduces any concerns about the measure

being subject to manipulation or selection due to the reform (see Appendix Section C.1 for further

details).

3 A Simple Model and Hypotheses

3.1 Setup

We use a discrete-time infinite-horizon job search model with savings, borrowing, and costly default.

The model generates qualitative predictions for the key effects of an increase in default penalties:

lower default rates, higher employment, faster job finding, and lower earnings conditional on em-

ployment. All four effects arise from a single mechanism: the reduced option value of default for

unemployed workers.

We assume a unit mass of infinitely-lived, risk-averse workers who have constant relative risk

aversion (CRRA) preferences and discount the future at rate β ∈ (0, 1). Each period, a worker is

either employed or unemployed. Unemployed workers receive a wage offer w drawn from a known

distribution F (w) with probability λ ∈ (0, 1]. A worker who accepts offer w earns w every period

until an exogenous separation shock arrives with per-period probability δ ∈ (0, 1). Upon separation,

the worker returns to unemployment. There is no on-the-job search. Unemployed workers follow

a reservation wage strategy: accept any offer w ≥ w∗(a) and reject any w < w∗(a), where w∗(a)

depends on the worker’s current wealth a (McCall, 1970; Danforth, 1979).

Workers can save and borrow at a common interest rate r > 0. Borrowing is subject to a credit

limit D̄ > 0. In any period, regardless of employment status, a worker may choose to default on

outstanding debt. Default has three consequences: (1) debt is discharged and wealth resets to zero;
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(2) the defaulter is excluded from credit markets; and, (3) the defaulter pays a utility penalty κ > 0

immediately (capturing the financial and any other costs of default, e.g., legal and reputational,

beyond credit exclusion, e.g., credit score damage, legal fees, stigma, etc.). We assume the default

does not change employment status. Default is only relevant for indebted workers (a < 0); a worker

with a ≥ 0 would never choose to forgo wealth at a utility cost. Appendix B presents additional

details on the budget constraints and value functions.

We omit several features to keep the model simple and parsimonious. First, workers are homoge-

neous in preferences and ability whereas, in practice, the policy likely affects financially vulnerable

workers more than others, generating heterogeneous treatment effects. Second, the model is partial

equilibrium. It does not consider lender responses to declining default rates (like higher credit sup-

ply or lower interest rates) which could dampen effects on borrowers. Third, there is no on-the-job

search; if workers could search while employed, wage losses might be partially transitory as workers

climb the job ladder. As the purpose of this model is to show the qualitative effects of a credit

market change on the labor market in a simple manner, we exclude complicated features such as

the ones listed above.

3.2 Key Model Results

In this section, we present key results from the model and the intuition behind them. The model

isolates the core tradeoff generated by stricter default penalties: the financial insurance channel

(the default option truncates downside risk) versus the labor market incentive channel (a degraded

safety net makes workers less selective). By embedding the default option in an otherwise standard

search framework (McCall, 1970; Mortensen, 1970; Danforth, 1979), the model shows that a single

parameter change, increased κ, can simultaneously explain all four treatment effects observed in our

empirical analysis. The key insight is that the default option’s value is state-dependent: it matters

more for the unemployed, creating a wedge in how κ affects job search behavior. For a more formal

treatment of the model, including proofs for the propositions, please refer to Appendix B.

The reservation wage is increasing in wealth: dw∗/da > 0 (Danforth, 1979). A worker

with greater wealth can sustain higher consumption during unemployment by drawing down savings.

This higher consumption while searching means the marginal utility gain from accepting a low-wage

offer is smaller. Basically, the worker is less desperate for income and can afford to wait for a better

match. On the other hand, an indebted worker faces low consumption during unemployment (bor-

rowing is constrained), making even a mediocre wage offer attractive because it provides immediate
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income relief. The reservation wage therefore rises with wealth: wealthy workers are more selective;

indebted workers are less so.

For indebted workers (a < 0), the reservation wage is decreasing in the default

penalty: dw∗/dκ < 0. For workers with substantial savings (a ≫ 0), dw∗/dκ ≈ 0. The

default option acts as a financial safety net for indebted workers: if financial conditions deteriorate

sufficiently, the worker can discharge their debt and start fresh. This safety net has an option value

because it truncates the left tail of lifetime wealth outcomes. Higher κ degrades this safety net, but

the degradation is asymmetric across employment states, as we describe below.

The default option is more valuable to unemployed workers than to employed workers, for three

correlated reasons. First, unemployed workers receive b < w, so they accumulate debt faster and are

more likely to reach the region where default becomes optimal. Second, they face uncertainty about

whether and when a job offer will arrive, creating additional downside risk against which the default

option insures. Third, starting from the same wealth level, an unemployed worker’s expected wealth

trajectory slopes downward (receiving b against consumption needs), while an employed worker’s

trajectory is more upward-sloping.

When κ increases, the default option becomes less valuable for both employed and unemployed

workers. But the decline in the value of this option is larger for the unemployed than for the

employed because the unemployed rely more heavily on the default option. Therefore, continued

unemployment and waiting longer for a better job match become relatively less attractive. The

worker lowers their reservation wage because accepting a mediocre job becomes more appealing

when the alternative (unemployment with a degraded safety net) has worsened. For workers with

a ≫ 0, the default option is irrelevant (they would never default), so changes in κ have no effect on

their reservation wage.

An increase in the default penalty κ simultaneously: (1) reduces the default rate; (2) increases

the employment rate; (3) increases the per-period job-finding hazard; and, (4) reduces the mean

accepted wage conditional on employment. This result ties the four main reduced-form treatment

effects to a single channel: the reduced option value of default for unemployed workers.

Default falls. Higher κ raises the cost of default, so some workers who would have defaulted

under a lower κ now find repayment preferable. The set of wealth levels at which default is optimal

shrinks: the default threshold a(s) (below which the worker defaults) shifts downward. Fewer

workers cross this threshold in any given period, reducing the default rate.

Employment rises. As shown above, higher κ lowers the reservation wage w∗(a) for indebted
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workers. A lower reservation wage means more wage offers are acceptable. The per-period job-

finding rate for a worker with wealth a is

h(a) = λ
[
1− F (w∗(a))

]
, (1)

which increases when w∗(a) falls. In the stationary distribution, a higher job-finding rate shifts the

employment–unemployment composition toward employment: more workers are employed at any

point in time.

Job-finding hazard rises. This follows from the same mechanism as the employment result.

Equation 1 shows that the job-finding hazard h(a) is a decreasing function of the reservation wage.

Since w∗(a) falls for indebted workers, h(a) increases. The aggregate job-finding hazard, calculated

by averaging over the wealth distribution of unemployed workers, rises.

Mean accepted wages fall. A lower reservation wage expands the acceptance set to include

lower wages. The mean accepted wage for a worker with wealth a is

w̄(a) = E[w | w ≥ w∗(a)] =

∫∞
w∗(a)w dF (w)

1− F (w∗(a))
, (2)

which is decreasing in w∗(a). When w∗ falls, unemployed workers accept worse wage offers, which

decreases the conditional mean. Averaging over the wealth distribution of job-finders, the mean

accepted wage declines.

4 Data and Sample

We use data from two sources to study the labor market effects of increased default penalty. First,

for data on consumer proposal filers and their filings, we use data provided by the Office of the

Superintendent of Bankruptcy (OSB). Second, for annual labor market data, we match the proposal

filers to Statistics Canada’s Canadian Employer-Employee Dynamics Database (CEEDD), which

contains administrative tax data on the filers. In this section, we describe both data sets and

explain how we combine them to construct our analysis sample.
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4.1 Consumer Proposal Data

Our credit data are provided by the OSB and include all records collected by the regulator for the

universe of insolvency filings in Canada.9 Our sample starts in 2006 when the OSB implemented an

electronic filing system. As described in the previous section, the central element of our identification

strategy is the focus on those consumer proposal filers whose proposals were already underway at

the date of the 2009 reform. For this reason, our main sample includes proposal filers with filing

dates from January 1, 2006, to September 18, 2009, which results in 59,506 proposal filings.

Our proposal data consist of three components: (1) data provided by the debtor at the proposal

filing, (2) data on the various outcomes of proposals, and (3) duration-based data on the length of

time from the origination date to the date of various outcomes.

Data provided by the debtor at the date of proposal filing are described in Table 1. These data

include the full balance sheet and income statement of the debtor, as well as demographic informa-

tion. The balance sheet data at proposal filing include consumers’ liability structure (i.e., secured

debt, unsecured debt, and preferred debt) and asset holdings (e.g., cash, house value, car value).

The income statement data include a variety of income and expense items (e.g., employment and

self-employment income and non-discretionary and discretionary monthly spending). Demographic

data include filers’ gender, age, marital status, occupation, household size, and postal code. We

also observe the original proposal filing date and planned completion date. Using these dates, we

calculate planned duration (as measured in days) of the proposal agreements, which are described

in the histogram in Appendix Figure A1. As can be seen in this histogram, significant proportions

of proposals are planned to be completed in three, four, and five years.

Importantly, all consumer insolvency filers in Canada (both bankruptcy and proposal) are re-

quired to complete identical forms (OSB forms 65 and 79) when filing for either bankruptcy or

a proposal. Because of this requirement, we can compute the hypothetical costs of bankruptcy,

including the amounts that would be paid based on SI, for every debtor who files a proposal. We

can also accurately calculate the hypothetical increase in the cost of bankruptcy for every proposal

filer from the 2009 policy change simply by multiplying the monthly SI payments the debtor would

make in bankruptcy by 21 months instead of by nine months. As we present in Table 2, we also have

9 Unlike the U.S. where bankruptcy data are collected by 94 different bankruptcy court districts, all insolvency data
in Canada are collected by the OSB; thus, the OSB provides us with the universe of all insolvency filers in Canada.
Given that Canadian consumer proposals are somewhat similar to Chapter 13 bankruptcy filings in the U.S., our
paper also relates to the literature on Chapter 13 bankruptcies in the U.S. (e.g., Li et al., 2011; Dobbie and Song,
2015).
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data on the performance of each proposal over the complete length of the contract. These outcomes

include proposals paid in full, defaults, amendments (agreed to by both the debtor and creditors),

proposals rejected by creditors, and proposals withdrawn by debtors. Table 3 provides data on the

length of time (measured in days) from the origination date to the dates of these various outcomes.

Most proposal amendments, rejections, and withdrawals occur within a few months of the proposal

filing.

4.2 Tax Data

For our labor market data, we use the Canadian Employer-Employee Dynamics Database (CEEDD)

provided by Statistics Canada for the 2001 through 2018 tax years. Using individual-level tax

records, Statistics Canada links consumer proposal filers in the OSB data to their annual tax data.

Using this linkage, we extract labor market data we need for our study from two CEEDD datasets:

the T1 Personal Master File (T1PMF) and the T4 Record of Employment (T4ROE).

The T1PMF provides annual individual-level tax information, as well as individuals’ demo-

graphic details such as age. We use the annual tax data on individuals to create several of our key

labor market measures. For instance, we directly use total labor earnings and Registered Retirement

Savings Plan (RRSP) contributions as dependent variables. We also use an indicator for non-zero

labor earnings to measure filers’ employment status.

The T4ROE data provides annual tax data for each individual from each employer for which

they worked in that year. These data include employment information such as employment income

and taxes deducted. Importantly for us, each record also indicates the dates of attachment to and

separation from each employer for the individual. If the employee works for the employer the entire

year, these dates are just the start and end of each year. However, if the employee is newly hired

at the firm or leaves the firm in a given year, that is reflected in the attachment and separation

dates reported in T4ROE. We use T4ROE data extensively for a number of variables in our paper,

including calculating non-employment spell durations.

We also use T4ROE data to calculate the number of jobs held in a given quarter and identify

job switching. To calculate the number of jobs held in a quarter, using the quarter of attachment

and separation provided for every employer in a given year for an individual, we tally the number of

quarters worked across all employers by an individual to arrive at the number of jobs held in that

quarter. We identify job switching based on whether an individual’s highest wage-paying employer

changes from one month to the next and aggregate to the year as necessary for each analysis. In
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this way, we identify all years in which an individual changes their main employer.

4.3 Sample Construction

We construct our analysis sample by linking consumer proposal filers to their annual tax data.

As the tax data are highly confidential, the linking is done by Statistics Canada. We provide the

consumer proposal filers’ data to Statistics Canada, which uses the full name and birth date of the

filer and the six-character postal code of the filer’s residence as of their proposal filing to match

them to their administrative tax records. An important advantage in linking OSB bankruptcy data

with CEEDD tax data is that both contain the exact legal name of each individual. In addition,

Canadian six-character postal codes are exceedingly small, with the median postal code containing

13 households. As such, it is highly unlikely that there will be two people with the same name and

date of birth in the same postal code at the same time. Our match rate between these two databases

is 89.1%. After the matching, Statistics Canada removed all personally identifiable information and

provided us with anonymized data for our analyses.

5 Empirical Methodology

We employ two empirical methodologies for our analyses in this paper. In this section, we explain

each methodology in detail. First, we discuss the Cox proportional hazard model that we use to

study default rates and non-employment duration. Second, we present the dynamic DID model

that we use to study various labor market outcomes.

5.1 Cox Proportional Hazard Model

Key institutional elements in our empirical setup are that proposals: (1) are originated at various

dates over multiple years, (2) have different maturities, (3) have different end dates, and (4) have

different default dates (if default is present). In addition, the September 2009 policy change would

affect proposals at various stages of their lives. We present the distribution of the durations of

proposals in Appendix Figure A1 and unconditional hazard function of default in Appendix Fig-

ure A2. The hazard of default peaks at about 12 months after the proposal origination and declines

steadily over time, a pattern consistent with prior evidence on long-term debt contracts such as

mortgages (Keys et al., 2010; Li et al., 2011). We also plot Kaplan–Meier survival functions for

treated and control groups in Appendix Figure A3, showing higher survival rates (less default) for
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treated proposals that have higher surplus income.

To account for all these issues of timing, we use a Cox proportional hazard model, where we can

observe the span of time from the proposal origination date to the reform date, as well as the span of

time from the reform date to the last observed event date (e.g., proposal default or completion). We

include a standard DID model within our Cox specification to estimate the effect of the increased

penalty for default on the probability of default. The treatment effect is defined as the difference in

default in the treatment group (SI ≥ $200 debtors) and control group (SI < $200 debtors) before

and after the legislation change.

The Cox proportional hazard specification is given as follows:

hi(t) = γ0(t)× exp


γt × Postt + γSI × Treati

+γm × Treati × Postt

+γk × Controlsi + µk + εi

 , (3)

where hi (t) is daily likelihood of default (failure) for the consumer proposal i at time t. γ0(t) is

the baseline hazard function, which is the hazard function when all the covariates are zero. Postt

is a time-variant variable taking the value of 1 in the period after the reform, and zero otherwise.

Our setup follows a standard hazard model approach of creating two separate time spans for each

individual debtor for the time period before the September 2009 policy change (when Postt = 0),

and for the time period after the date of the policy change (when Postt = 1). Because of the creation

of two time spans for each debtor, the total number of observations is approximately double the

size of the number of debtors in the sample. Our treatment indicator, Treati, takes the value of 1

if the proposal filer has SI ≥ $200, and zero otherwise.10

Controlsi are proposal and debtor characteristics including gender, age, marital status, house-

hold size, total asset value, total secured debt amount, total unsecured debt amount, homeowner-

ship, proposal debt amount over total unsecured debt ratio, and reasons for financial difficulties.

Age, household size, total asset value, total secured debt amount, total unsecured debt amount,

and the ratio of proposal amount over total unsecured debt are modeled in bins to capture possible

nonlinear functional forms. The choice of control variables is guided by availability and the recent

literature on personal bankruptcy. µk represents a series of fixed effects including liability-type fixed

10This setup, where we include the treatment and post terms separately, as well as the interaction of Treati ×Postt, is
similar to other studies using duration models to examine the effect of policy changes partway through a long-term
consumer debt contract (e.g., Li et al., 2011).
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effect, single- or joint-filing fixed effects, repayment schedule-type fixed effects, debtor province fixed

effects, and filing year-by-month fixed effects. εi is an error term. We cluster standard errors at the

individual proposal level.

The DID variable of interest is the standard interaction term Treati×Postt. This term captures

the change in default hazard of treated individuals relative to control individuals in the post-reform

period relative to the pre-reform period. As is standard in the literature, we report odds ratios for the

coefficients of interest. They show the ratio of the probability of proposal default to the probability

of the proposal not defaulting (finishing as planned) for a particular covariate. In other words, a

reported coefficient that is not significantly different from 1 implies that a particular variable has

no effect on proposal default. On the other hand, a finding that an odds ratio term is significantly

less than 1 implies that a characteristic (e.g., being treated) causes a significant reduction in the

hazard of default for the group with this characteristic. We can define the percentage reduction in

the hazard of default for the treated filings in the post-reform period as 1 less the estimated odds

ratio.

We model the hazard of exit from non-employment in the same way as default, based on Equa-

tion 3, with two adjustments. First, we use monthly data on non-employment duration based on

the matched employer-employee data. This is due to the level of granularity available from the

CEEDD T4ROE data regarding dates of job attachments and separations. Second, we do not split

non-employment spells into two time spans, but designate those spells which are ongoing in the

post-reform period as “post” spells irrespective of whether they started in the pre- or post-reform

period. This modification allows us to increase statistical power. Note that the non-employment

duration data are different from proposal duration data as there is no pre-planned end date in non-

employment and non-employment spells for our debtors, who filed their proposals pre-reform, can

originate in the post-reform period (e.g., someone being fired after the reform). We include such

non-employment spells for our debtors as they may be affected by the increased default penalty.

5.2 Dynamic DID Regression Model

Our dynamic DID regression specification for the probability of employment, job counts, earnings,

and pension contribution indicators is:

Yit = f

(
2014∑

τ=2006
τ ̸=2008

γτ × 1(Y eart = τ)× Treati + µprov + µtype + µtaxyr + µfilemo + µi

)
, (4)
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where f(x) varies based on the form of the dependent variable (e.g., amount, count, or binary

indicator).11 Y eart is a variable indicating the calendar year for the observation. Treati is the

treatment indicator, taking a value of 1 if the debtor (i) has SI ≥ $200. µprov, µtype, µtaxyr, µfilemo,

and µi are fixed effects for the debtor’s province, the filing type, calendar year, the proposal’s year-

month of filing, and the debtor, respectively. We cluster standard errors at the debtor level (i).

We can measure the number of jobs at the quarterly frequency, thus, in these regressions, we

replace Y eart and µtaxyr with a year-quarter indicator and year-quarter fixed effects, respectively.

Finally, for our regressions with triple interactions (where we interact the treated indicator with

year dummies and another indicator such as a dummy for being past the proposal repayment period

or for finding a new job), we use the same specification as in Equation 4, but include all double

interactions and non-interacted terms which are not absorbed by individual and other fixed effects.

The specification for this triple-difference regression is:

Yit = f

(
T∑

τ=2006
τ ̸=2008

δτ1(Y eart = τ)× Treati ×Xit

+
T∑

τ=2006
τ ̸=2008

γ1,τ × 1(Y eart = τ)× Treati +
T∑

τ=2006
τ ̸=2008

γ2,τ × 1(Y eart = τ)×Xit + γ3 × Treati ×Xit

+ µprov + µtype + µtaxyr + µfilemo + µi

)
,

(5)

where all terms shared with Equation 4 are defined identically and Xit is an indicator taking a

value of 1 if the debtor (i) in year t is either past the proposal repayment period or has a new job

(depending on the analysis) and T defines the end of our analysis period (2018 for post-proposal

analyses and 2014 for new job analyses). We cluster standard errors at the debtor level (i).

6 Results

In this section, we present the effects of higher default penalties on debtors’ likelihood of default

and their labor market outcomes.

11For amount outcomes such as income, we use OLS regressions, so f(x) = x for regressions with that type of dependent
variable. For count and binary indicator outcomes such as number of jobs and employment status, we use Poisson
regressions (Greenland, 2004; Zou, 2004), so f(x) = exp(x)/(1+exp(x)) for regressions with those types of dependent
variables.

16



6.1 Proposal Default

We present our default results in Table 4. Column (1) of this table presents our results for all

proposal filers. The DID coefficient (Treati × Postt) is significant at 1% with an estimated odds

ratio of 0.86. This estimate implies that raising the penalty for default reduced the likelihood of

default on proposal by 14%.12

Appendix Figure A4, panel (a), presents additional results for narrower SI ranges. Since as-

signment into the treatment and control groups is based on SI at the time of proposal filing,

there is a possibility of measurement error near the $200 cutoff at the time of the reform. This

measurement error would bias our estimates to zero because true treated individuals may be mis-

classified as controls and vice versa. To account for this measurement error, we exclude obser-

vations with SI ∈ ($100, $300) from the sample and define new treatment and control groups as

SI ∈ ($300, $300 + I) and SI ∈ ($100 − I, $100), respectively. We vary the bandwidth parameter

I from $100 to $1,000 in increments of $100. As the bandwidth decreases, the sample size becomes

smaller and the standard errors increase. Nevertheless, even with the narrowest bandwidth of $100,

the estimated effect remains statistically significant, and the magnitudes across all bandwidths are

similar.

In Figure 2, we plot the survival rates from the main Cox proportional hazard model for each of

the four groups in the model (treated and control groups in the pre- and post-reform periods). This

figure shows that the treated group in the post-reform period has a significantly higher survival rate

(i.e., lower default rate) compared with the three other group-periods. In addition, this figure shows

that the survival rate for the control group in the pre-reform period is very similar to the survival

rate for the control group in the post-reform period, which is consistent with our identification

assumption that the treatment does not have any effect on the control group.

An important assumption of our identification strategy is that there are no unobservable con-

founding factors affecting higher SI debtors but not affecting lower SI debtors at the time of the

reform. For example, it is possible to argue that higher SI individuals default less in a crisis com-

pared with lower SI individuals because they have higher capacity to repay their debts. To test this

hypothesis, we use variation in SI inside the control group (SI < $200). By definition, this group is

not affected by the policy change, but it still has individuals with higher and lower incomes. If our

results are driven by an unobservable confounding factor (e.g., the financial crisis), we would expect

12Appendix Table A1 provides the coefficients on the large number of control variables in this specification. Most of
these control variable coefficients are statistically significant, with signs in the expected direction.
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higher SI individuals in the control group to default less than lower SI individuals in the control

group.

To test this hypothesis, we replicate our main specification but, instead of comparing between

debtors in proposals with SI ≥ $200 (i.e., treated) and those with SI < $200 (i.e., control), we

compare between higher and lower SI debtors within the control group. We define a new placebo

treatment variable equal to 1 for debtors with income above the 25th percentile of the SI distribution,

which is approximately -$211. In this test, therefore, our new “treated” group has SI from -$211

to $200, while our new “control” group has SI < -$211. Column 2 of Table 4 shows that this

new placebo treatment group has an estimated DID coefficient of 0.9442, which is not significantly

different from 1. This finding is consistent with the idea that no individuals with an SI < $200 were

treated by the reform or affected by any other unobservable contemporaneous event.13

In addition, as described in Figure 1, debtors with an SI ≥ $200 are required to pay their

creditors 50% of their SI for nine months before the reform, and 21 months after the reform. Thus,

conditional on having an SI ≥ $200, debtors with a higher SI (i.e., significantly larger than $200)

would face a larger penalty for default compared with debtors with a lower SI (i.e., above $200, but

not by a large amount) in the post-reform period. To test if this larger incentive to avoid default

(intensity of treatment) leads to an additional decrease in default, we restrict the sample to debtors

in proposals with an SI ≥ $200 and define a new treatment variable equal to 1 for individuals with

an SI at or above the 75th percentile of the SI distribution, which is approximately $900. All debtors

in this specification are affected by the 2009 reform, but the debtors in the new treatment group

(SI ≥ $900) will face a significantly larger penalty for default compared with the debtors in the new

control group ($200 ≤ SI < $900). Table 4, column 3, shows that the estimated DID coefficient

for the new treatment group is 0.88 (significant at 1%). This result implies that debtors with a

very high SI at proposal origination (SI ≥ $900), who face a significantly higher cost of defaulting

on their proposal in the post-reform period, will have a significantly larger reduction in default

compared with other treated debtors with a lower penalty for default.

Taken together, these tests (in Table 4, columns 2 and 3) indicate that both lower SI and higher

SI debtors respond to the policy change in ways that are predicted by the relevant institutions.

Thus, it does not appear as if there are other unobservable factors systematically affecting how

13We run tests with alternative pseudo-cutoffs in the negative SI zone to further test whether some unobservable
confounding factor affects higher SI debtors’ default rates more. As reported in Appendix Figure A4, panel (b), all
estimates for these pseudo-cutoff tests are statistically insignificant, which does not support the hypothesis that our
main findings are driven by higher SI individuals defaulting less than low SI debtors due to some confounding factor.
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higher SI debtors, relative to lower SI debtors, respond to the reform.

We provide additional results in Appendix C.1. They show that there is no evidence of income

manipulation to take advantage of the $200 cutoff before the reform, as expected. These results

also show that the numbers of proposals in the treated and control groups evolve similarly right up

to the passing of the reform. We also estimate the effect of the default penalty on default using

a linear probability model and find a decrease in default immediately after the reform (Appendix

C.2). Finally, Appendix C.3 presents additional robustness checks, which show that our results are

robust to excluding the announcement period and amended proposals, and focusing on narrower

event windows.

6.2 Employment and Earnings

In the previous section, we showed that consumers who anticipate higher default costs are less likely

to default. In this section, we examine labor outcomes of these consumers to understand the means

by which they reduce default. Using tax filing data, we examine how individuals facing higher

expected default penalties adjust their labor supply, wage earnings, and job search behavior during

periods of non-employment.

6.2.1 Employment

Borrowers facing a higher penalty in case of default may become more likely to stay employed in

order to continue repaying their debts. In this section, we test this hypothesis and find that, after

the 2009 policy change, debtors facing increased default penalties indeed become more likely to stay

employed.

We examine the effect of increased default penalties on employment using a Poisson dynamic

difference-in-differences (DID) specification as outlined in Equation 4. We limit our sample to

debtors in proposals for the years while they are in proposal. To measure employment, we use an

indicator for whether an individual reports positive earnings.

In Figure 3, we visually present each of the annual treatment effects of the increased default

penalty (γtm). In the four years immediately following the reform (2009 through 2012), affected

debtors are approximately 1.1 percent more likely to be employed, relative to unaffected debtors,

with the effects being statistically significant for the years 2009 through 2011. In later years (2013

and 2014), the effects on employment weaken, both in magnitude and statistical significance. The

non-omitted years prior to the reform (2006 and 2007) show no treatment effects, providing support
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for the parallel trends assumption for our DID analysis. Our findings confirm that, when faced with

a higher penalty in case of default, borrowers become more likely to be employed.

6.2.2 Number of Jobs

If debtors who face higher default penalties become more likely to stay employed, we should also

observe that the number of jobs held by affected debtors in our tests should increase. Considered

in a moral hazard framework, higher default penalties may also increase effort supplied (e.g., hours

worked) by individuals. As a job count measure may (noisily) reflect effort supplied by debtors,

an increase in jobs held among those facing higher default penalties would also be consistent with

affected debtors working harder after the policy change. Consistent with our employment results,

we find that debtors who face increased default penalties after the 2009 policy change increase the

number of jobs they hold compared with their unaffected counterparts.

As with our employment analysis, we perform this analysis using a Poisson DID specification

as outlined in Equation 4 on all debtors for the years they are in proposals. Using data in the

CEEDD on the months of attachment and separation for each employer for an individual, we build

a quarterly panel of number of jobs held by each debtor.14

As we report in Figure 4, we observe that affected borrowers hold approximately 2 to 5% more

jobs in the first 3.5 years (14 quarters) after the policy change. This increase in job count is most

statistically significant in the second year, though it shows statistical significance in other post-policy

quarters as well. In the later post-policy quarters, this increase effectively disappears. Importantly,

in the non-omitted quarters prior to 2009Q3, there are no pre-treatment effects, which supports the

viability of our DID specification. Overall, these job count findings further support the conclusion

that borrowers increase their employment (and work input) when they face higher default penalties.

6.2.3 Non-employment Duration

If higher default penalties cause borrowers to increase their employment, these borrowers may regain

employment quicker when they lose a job, as predicted in the model in Section 3. As such, time

spent in non-employment should fall for debtors in proposals affected by the 2009 policy change.

In this section, we test this hypothesis and find that, following the policy change, affected debtors’

unemployment spells become relatively shorter than those of unaffected debtors.

14We build a monthly panel based on these data and run our analysis on that panel, as well. While noisier, the results
from the monthly panel are qualitatively the same as the quarterly panel findings reported here.
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To study debtors’ non-employment durations, we employ the Cox proportional hazards model

specified in Equation 3 to estimate the effect of the 2009 policy on the job match hazard rates for

their non-employment spells. We consider all proposal debtors and include their non-employment

spells in our analyses.

In Table 5, we present the findings of our Cox proportional hazards model. The first column

runs the estimation on all non-employment spells within five years of the policy change, while the

second column runs it on all spells started during the proposal repayment period. In addition,

column 3 presents results when we include all spells of proposal debtors. The coefficients on our

variable of interest, Treat × Post show that, after the policy change, debtors affected by the policy

become 5% to 10% more likely to end a non-employment spell by finding a job in a given month

than unaffected debtors.

Figure 5 presents the survival curves for all four groups in our data (treatment and control group

debtors in the pre- and post-reform periods) using the model specified in column 1 of Table 5. The

figure shows that pre-policy non-employment spells for treatment and control group debtors are

almost identical, which is consistent with our identifying assumption that debtors in the treatment

and control group are similar in terms of job finding in the absence of the policy change. After the

policy implementation, non-employment spells for treated debtors seem more likely to end faster

than for untreated debtors, as shown by the markedly lower path of the dashed green line than of

the dotted yellow line. These survival curves for debtors’ non-employment spells give support to

the hypothesis that unemployed debtors affected by the policy find jobs faster than their unaffected

counterparts.

6.2.4 Wage Earnings

If borrowers who face higher default penalties hold more jobs and, generally, become more likely to

be employed, holding everything else fixed, they should increase their income. However, everything

else may not remain fixed, as shown in the model in Section 3. Borrowers may stay employed in their

current job, foregoing the possibility of earning higher wages by changing jobs (Ganong et al., 2025,

document that many employees experience substantial income declines without changing employers).

Furthermore, as these borrowers spend less time searching for jobs during non-employment, they

may also find worse jobs and earn less income (Acemoglu and Shimer, 1999). In this section, we

analyze the wage earnings of debtors in proposals and find that, following the policy change, affected

debtors have lower total wage earnings than unaffected debtors.
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We study the wage earnings of borrowers in proposals using the DID specification outlined in

Equation 4. We run two analyses for wage earnings. First, we study the overall effect of the policy on

affected borrowers using the baseline specification. Second, we study the policy’s effect specifically

on borrowers who change employers, using the triple difference specification outlined in Equation 5.

The new job indicator is equal to 1 in the year an individual changes their primary (highest paying)

employer, and it is equal to 0 otherwise. The data samples used for both analyses are in-proposal

years for all borrowers.

We report our findings on the effect on total wage earnings of increased default penalties for

all affected debtors and affected debtors who change employers in Figures 6 and 7, respectively.

Examining the overall effect reported in Figure 6, we find that the annual earnings of borrowers

affected by the policy fall by $2,000.15 Studying the dynamics of this effect, we find that there is

an immediate drop of approximately $1,500 from 2009 to 2012. In later years, the effect deepens,

with affected borrowers earning $3,000 less annually than unaffected borrowers in 2014. Finally, as

in previous analyses, in the non-omitted years prior to 2009, we find no pre-treatment effects.

In Figure 7, we report the effect of the policy for affected debtors when they change employers.

This figure shows that debtors affected by the policy receive lower earnings when they find a new

job. On average, the earnings of affected debtors fall by an additional $1,500 in years that they

change jobs, with the reduction being statistically significant from 2010 to 2013. The effect tends

to increase over time, with the 2009 drop in the new accepted wage being the smallest in magnitude

and the 2014 drop being the largest (with 2010 as a large negative dip in the overall pattern).

Overall, these findings support the conclusion that borrowers who face increased default penalties

accept employment in which they receive lower wage earnings, as predicted in Section 3.2.

6.3 Industry Switching

We use data on the characteristics of employers to examine whether debtors change their job search

in response to the increased default penalty. Using the primary employer of each person who

switched jobs in our sample, we compare this person’s new employer to their previous primary

employer. To include as many observations as possible, we allow for a gap of up to five years

between employers. We consider many different employer characteristics, but find significant effects

15While we focus on total wage earnings here, we report the results for total income in Appendix Figure A5. Total
income is defined in the CEEDD as wage earnings plus all other taxable income sources. Our results for total income
also show that treated borrowers earn significantly less income after the policy.
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on the employer’s industry only. We define an industry switch as 1 if the previous employer’s

NAICS (North American Industry Classification System) code is different from the new employer’s

NAICS code. We consider all job changes for debtors who are in proposal and, using a classic DID

specification with debtor and post fixed effects, estimate the effect of the policy on the likelihood

to switch industries.

Table 6 reports our results for the effect of default penalty on the probability of industry switch-

ing. Column 1 shows the effect on industry switching as measured at the four digit NAICS code

level (less coarse), while column 2 shows this effect for the two digit NAICS code level (more coarse).

Both columns show an increase in the probability of industry switching for borrowers in response

to the increase in default penalty. The estimates imply that affected borrowers are 3% more likely

to switch industries at the four-digit NAICS code level and 6.7% more likely to change industries

at the two-digit NAICS code level.16 These effects may be indicative of debtors conducting a wider

search to find a job faster and willing to accept a job in an industry different from their previous

employment. In general, this result supports our earlier findings of reduced job search duration and

lower accepted wages at new jobs.

6.4 Retirement Savings Contributions

In the previous section, we examined how an increase in default penalties may lead to lower wages. In

this section, we study households’ saving behavior through contributions to Registered Retirement

Savings Plans (RRSPs). RRSPs allow individuals to contribute to savings for retirement with

taxation deferred until funds are withdrawn upon retirement. Within an RRSP, individuals may

invest in various financial instruments much like Individual Retirement Accounts (IRAs) in the

U.S.17 Importantly, RRSP contributions are reported in annual tax filings, which enables us to

observe households’ retirement saving decisions on a yearly basis. Reducing retirement savings may

allow debtors to relax their short-term budget constraint and continue repaying debts to creditors on

time under proposals. But, foregoing retirement savings to avoid default may be an especially costly

way to reduce default, as reducing these savings would cause debtors to lose investment returns on

these tax-advantaged savings that accumulate over time.

16The base rate of switching at the two digit NAICS code level is lower than the rate at the four digit NAICS code
level. Hence, the same level of switching among treated debtors would have a larger percent change at the two digit
NAICS level than at the four digit NAICS level.

17RRSP contributions are capped at an individual-specific limit. All Canadian residents for tax purposes are eligible
to open an RRSP account.
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To estimate the effect of the default penalty on retirement contributions, we use the regression

model in Equation 4 with a new dependent variable which is equal to one if the debtor made a

positive RRSP contribution in that calendar year and zero otherwise. As we report in Figure 8,

the higher default penalty reduces the likelihood of retirement contributions by 8 percent, with

coefficients becoming statistically significant in 2012 through 2014. The delayed response may arise

because treated debtors may initially rely on other methods to avoid default (such as adjusting em-

ployment and wages) before they eventually reduce retirement savings. This reduction in retirement

savings represents a significant and long-term cost to debtors of the increased default penalty.

6.5 Long-term Labor Market Effects

In this section, we present our findings for debtors’ labor market outcomes beyond the end of their

proposal repayment period to study the long-term effects of higher default penalties. All else held

fixed and with no labor market frictions, we would expect that, after the end of the proposal period,

the affected borrowers’ labor market outcomes would revert to their previous levels. In our setting,

we can observe exactly when the treatment ends for each individual (i.e., when the individual

exits the proposal), which enables us to study long-term effects of the policy that extend into the

period after the treatment has ended. We study these long-term effects using the triple-difference

specification outlined in Equation 5, with a post-proposal indicator isolating the policy’s effects on

debtors’ labor market outcomes after they finish their proposals.18 We study the long-term effects

of the higher default penalties on two outcomes, debtors’ employment and wages, which we present

in the two panels of Figure 9. This figure presents post-proposal effects (labeled “Out of program”)

and the effects on filers still in proposals as the “In program” series.

Our findings on the long-term effects of higher default penalties for employment can be seen in

panel (a) of Figure 9. As the “Out of program” time-series indicates, the employment likelihood

for debtors affected by the policy continues to decline after they finish their proposal repayments.

By 2018 (the last year in our data set), nine years after the policy enactment and four years after

the last of the proposals we study have ended, affected debtors have nearly 4.2% lower likelihood

of employment than unaffected debtors in 2008. Comparing the effects of the penalty on debtors in

proposal and out of proposal (in years 2009 to 2014), we observe no statistically significant difference

between these two groups and no reversal in the effect of the penalty on employment likelihood upon

18This specification includes a rich set of fixed effects which control for differences in observables (e.g., age) for filers in
proposals and post proposals.
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exiting proposal.

Panel (b) of Figure 9 shows our findings on the long-term effects of higher default penalties for

wage earnings. As the figure shows, the wage earnings of the affected debtors continue to fall even

after they finish their proposals. For the period where some proposals are active (up to 2014), the

estimates for in- and out-of-proposal affected debtors track each other quite closely, falling relative

to unaffected debtors in 2008. And, once all debtors have finished their proposals (after 2014), the

earnings of the affected debtors continue their downward trajectory. By 2018, affected debtors are

earning nearly $6,000 less than unaffected debtors in 2008. Some of the lower wage earnings may

arise from the lower likelihood of employment presented in panel (a), as well.

Overall, our findings show that borrowers’ labor market outcomes do not revert to previous

levels and continue to deteriorate, consistent with the literature in labor economics on labor market

“scarring.” While we cannot isolate the specific reason(s) for it, our finding of negative long-term

effects on employment and wages is consistent with labor market “scarring” of debtors facing higher

default penalties. The previous literature in labor economics has identified a few potential, not

mutually exclusive, mechanisms for such long-term effects. These mechanisms include: loss of

specific human capital because of industry and firm switching (Neal, 1995; Jacobson et al., 1993);

low quality job matches (Stevens, 1997; Eliason and Storrie, 2006); and, accepting low wages and low

wage growth jobs (Oreopoulos et al., 2012). We document industry switching and a faster job search,

which leads to lower accepted wages, earlier in this Section. These earlier results are consistent with

the mechanisms for long-term labor market scarring proposed in the previous literature.

6.6 Back-of-the-Envelope Cost and Benefit Analysis

In this section, we develop a simple cost-benefit framework to quantify the overall effect of the

default penalty on creditors’ gains and debtors’ losses.

To quantify the benefits to creditors from the higher default penalties, we estimate how much

money they receive as a result of the reduced default rate in the treated group. To estimate this

amount, we need the proportion of scheduled payments completed before default occurs. While we

observe this proportion for the affected individuals after the treatment (with the increased default

penalties), this statistic is not observable for this group in the absence of the policy. Thus, we rely

on the control group’s repayment proportion to recover this statistic. Based on the control group

proposals, we compute the repayment share at default as the ratio of payment duration to planned

proposal length. Among defaulted proposals, the average repayment share is 37.9%.
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Next, we combine the repayment share with the observed repayment schedules for filers in the

treated group to estimate creditor gains from reduced default. Among the treated proposals, the

average total scheduled repayment is $18,319. Given the estimated repayment share at default, a

debtor who defaults repays approximately 37.9% of this amount, implying that a non-defaulting

debtor pays an additional $11,374 ((1-37.9%)× $18,319=$11,374) relative to a defaulting one. Using

our estimated 14 percent reduction in default odds over the loan life, we calculate that higher default

penalties reduce the default probability by 4.07 percentage points.19 This implies an expected

increase in repayments to creditors of 4.07% × $11,374 = $463 per treated debtor.

Moving to debtor losses, our analysis in Section 6.2.4 shows that the increased default penalty

reduces annual wages by $2,000, on average. Given that the average duration of a consumer proposal

in the post-reform period is 2.8 years, this implies a cumulative income loss of approximately $5,600

per affected debtors, even without accounting for whether earnings recover to pre-proposal levels

after proposal completion. While a full general equilibrium welfare analysis is beyond the scope

of this paper, we document that the cost to the individual debtor is substantially larger than the

expected gain to their creditors.

7 Conclusion

Default penalties are a key element of consumer credit markets. However, while the literature has

documented the inverse relationship between default penalties and the default rate (e.g., that an

increase in the default penalty will reduce the default rate by debtors), it has not examined the

means by which debtors are able to reduce default. Given the importance of labor income to most

consumer debtors, the contribution of this paper is to provide new evidence on how an increase in

the penalty for default changes labor market choices of debtors.

We document that increasing the cost of default reduces default risk by 14%. This finding

is consistent with the literature showing an inverse relationship between the cost of default and

the default rate. We then examine the labor market mechanisms that allow debtors to reduce

their default rate. Our main finding is that debtors respond to an increase in the default penalty

by accepting lower compensation in exchange for a reduced risk of unemployment. The basic

19Assuming that the estimated 14% reduction in default odds applies uniformly over the loan life, the cumulative
default probability for the treated group at horizon T is Ftreat(T ) = 1 −

(
1 − Fcounterfactual(T )

)0.86. Substituting
Fcounterfactual(T ) = 0.3531 yields Ftreat(T ) = 1 − (1 − 0.3531)0.86 = 0.3124. The implied change in the cumulative
default probability is therefore ∆F = Ftreat(T )− Fcounterfactual(T ) = 0.3124− 0.3531 = −0.0407, corresponding to a
4.07 percentage point reduction in default from the increased default penalty.
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intuition is that unemployment, by reducing cash flow from wage earnings to zero, increases the

probability of defaulting on the debt and of the debtor incurring the default penalty. When the

default penalty increases, the debtor faces a stronger incentive to reduce unemployment risk. In

this paper, we document that debtors reduce their unemployment risk by accepting jobs that have

lower compensation.

Specifically, we find that debtors facing an increase in the cost of default: (1) become more

likely to be employed, (2) hold more jobs, and (3) find new employment more quickly. All of these

findings are consistent with debtors attempting to lower the risk of unemployment. However, these

debtors accept a trade-off in their labor market choices. In exchange for lowering their risk of

unemployment, they accept jobs that pay lower wages.

We also document long-term effects of being subject to the increased default penalty. First,

affected debtors become less likely to contribute to retirement savings, which can have negative

long-term consequences. Second, upon exiting proposal repayment, affected debtors continue to

decline in their labor earnings and employment likelihood, consistent with long-term labor market

scarring due to the increased default penalty in proposal.
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Figures and Tables

Figure 1: 2009 Consumer Insolvency Policy Change
This figure illustrates the effect of the 2009 insolvency reform on Surplus Income-based bankruptcy repayment
amounts. The vertical axis graphs the total bankruptcy repayment based on Surplus Income (SI). The horizon-
tal axis graphs SI. The solid blue line presents the SI-based repayment in the pre-reform period and the dotted red
line presents the SI-based repayment in the post-reform period.
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Figure 2: Survival Functions Based on Cox Model for Proposal Default
This figure shows the survival curves of default hazard based on our main Cox proportional hazards model in Equation
3, as reported in Column 1 of Table 4. These survival curves are estimated for treatment and control groups during
the pre- and post-reform periods. The vertical axis graphs the cumulative survival rate for proposals. The horizontal
axis graphs the number of days since a proposal was filed. The solid blue line represents the survival curve for treated
debtors prior to the reform. The solid green line represents the survival curve for treated debtors after the reform.
The solid maroon line represents the survival curve for untreated debtors prior to the reform. The solid orange line
represents the survival curve for untreated debtors after the reform.
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Figure 3: Employment
This figure plots the effect of a higher default penalty on the debtor’s likelihood of being employed as estimated in
the regression specified in Equation 4. We identify the effect of the higher default penalty using the 2009 insolvency
reform. The vertical axis graphs the magnitude of the estimated effect of treatment. The horizontal axis graphs the
years from 2006 to 2014. For each year except 2008, which is excluded as the base year for the regression, the figure
plots the estimated coefficient and its 95% confidence interval for the interactions between the treatment group and
the calendar-year dummies for each year. The figure plots results for a sample including all tax years within the
proposal period.
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Figure 4: Number of Jobs Held
This figure plots the effect of a higher default penalty on the number of jobs held by the debtor in each quarter as
estimated in the regression specified in Equation 4. We identify the effect of the higher default penalty using the
2009 insolvency reform. The vertical axis graphs the magnitude of the estimated effect of treatment. The horizontal
axis graphs the quarters from 2006Q1 to 2014Q4. For each quarter except 2009Q3, which is excluded as the base
quarter for the regression, the figure plots the estimated coefficient and its 95% confidence interval for the interactions
between the treatment group and the calendar-quarter dummies for each quarter. The figure plots results for a sample
including all tax quarters within the proposal period.
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Figure 5: Survival Functions Based on Cox Model for Employment Hazard
This figure shows the survival curves of employment hazard for non-employment spells based on the Cox proportional
hazards model in Equation 3, as reported in Column 1 of Table 5. These survival curves are estimated for treatment
and control groups during the pre- and post-reform periods for all spells starting within five years of the policy
reform. The vertical axis graphs the cumulative survival rate for non-employment spells. The horizontal axis graphs
the number of months since a non-employment spell began. The solid blue line represents the survival curve for
treated debtors prior to the reform. The dashed green line represents the survival curve for treated debtors after the
reform. The long dashed maroon line represents the survival curve for untreated debtors prior to the reform. The
short dashed yellow line represents the survival curve for untreated debtors after the reform.
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Figure 6: Wage Earnings
This figure plots the effect of a higher default penalty on annual total wage earnings as estimated in the regression
specified in Equation 4. We identify the effect of the higher default penalty using the 2009 insolvency reform. The
vertical axis graphs the magnitude of the estimated effect of treatment. The horizontal axis graphs the years from
2006 to 2014. For each year except 2008, which is excluded as the base year for the regression, the figure plots
the estimated coefficient and its 95% confidence interval for the interactions between the treatment group and the
calendar-year dummies for each year. The figure plots results for a sample including all tax years within the proposal
period.
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Figure 7: New Accepted Wage
This figure plots the effect of a higher default penalty on annual total wage earnings for debtors who accept new jobs
as estimated in the regression specified in Equation 5. We identify the effect of the higher default penalty using the
2009 insolvency reform. The new job indicator is equal to 1 in the year an individual changes their primary (highest
paying) employer, and it is equal to 0 otherwise. The horizontal axis graphs the years from 2006 to 2014. For each
year except 2008, which is excluded as the base year for the regression, the figure plots the estimated coefficient and
its 95% confidence interval for the triple-interactions between the treatment group, the new job indicator, and the
calendar-year dummies for each year. The figure plots results for a sample including all tax years within the proposal
period.
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Figure 8: Registered Retirement Savings Plan Contributions
This figure plots the effect of a higher default penalty on the likelihood of making registered retirement savings
contributions as estimated in the Poisson regression specified in Equation 4. We identify the effect of the higher
default penalty using the 2009 insolvency reform. The vertical axis graphs the magnitude of the estimated effect of
treatment. The horizontal axis graphs the years from 2006 to 2014. For each year except 2008, which is excluded
as the base year for the regression, the figure plots the estimated coefficient and its 95% confidence interval for the
interactions between the treatment group and the calendar-year dummies for each year. The figure plots results for
a sample including all tax years within the proposal period.
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(b) Wage Earnings

Figure 9: Employment and Earnings during Post-Proposal Period
This figure plots the effect of a higher default penalty on employment and wages in the in-proposal and post-proposal
periods as estimated in the regression specified in Equation 5. We identify the effect of the higher default penalty
using the 2009 insolvency reform. The post-proposal indicator is equal to 1 in each year after the end of proposal
repayment, and it is equal to 0 otherwise. All proposals end by 2014 and in-proposal coefficients cannot be estimated
after that. Very few proposals end before 2009 and we do not have sufficient sample size to estimate post-proposal
coefficients before 2009. Therefore, we omit proposals ending before 2009 from this analysis. The figures show the
annual effect of the policy on treated filers who are in-proposal using a blue circle for the estimate and blue error
bars for the 95% confidence interval and on treated filers who are post-proposal using a red diamond and error bars.
Panel (a) shows results for the likelihood of being employed and panel (b) shows results for total wages.
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Table 1: Summary Statistics
This table reports summary statistics for consumer proposals filed across Canada from 1 January 2006 to 18 September
2009, just before the 2009 insolvency reform was implemented. Proposal details are provided for debtor and filing
characteristics. Four summary statistics are presented in the table: number of observations, mean, median, and
standard deviation. All income and expense data are provided at the monthly level.

Variable N Mean Median Std. Dev.

Debtor age 59,506 42.17 42 11.81
Household size 59,506 2.27 2 1.37
Cash holding 59,506 80.43 0 1,013.19
Total asset 59,506 77,493.60 13,151 113,080.10
Home property value 59,506 64,036.35 0 107,544.70
Share of homeowners 59,506 0.34 0 0.47
Home equity value if homeowner 20,039 20,259.47 10,345 35,468.50
Total secured debt 59,506 61,341.85 2,200 100,246.90
Total unsecured debt 59,506 36,034.82 32,466 20,817.16
Total bankrupt income 59,506 2,362.49 2,289 1,029.11
Total family income 59,506 3,003.65 2,800 1,305.79
Total nondiscretionary spending 59,506 97.21 0 267.36
Total available bankrupt income 59,506 2,375.07 2,262 1,074.99
Total available family income 59,506 2,906.74 2,721 1,246.45
Total discretionary spending 59,506 2,826.73 2,643 1,212.32
Payment per period 54,124 334.49 250 764.13
Total proposal repayment amount 56,693 14,794.01 12,180 9,071.62
Repayment amount / unsecured debt 56,693 0.47 0.41 0.24
Proposal duration (days) 59,506 1,493.30 1,608 405.87

Table 2: Summary Statistics of Proposal Statuses
This table reports frequencies of statuses for consumer proposals filed across Canada from 1 January 2006 to 18
September 2009, just before the 2009 insolvency reform was implemented. The number and percentage of proposal
filings are provided for each status.

Proposal Status N Percentage

Pay in Full 36,505 58.00
Default 15,406 24.48
Amendment and Pay in Full 5,472 8.69
Creditor Rejected 2,302 3.66
Amendment and Default 2,123 3.37
Withdraw 1,133 1.80
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Table 3: Length of Time from Proposal Origination to Status Changes
This table reports summary statistics on the length of time (in days) from the date of proposal origination to
the date of the status change. Four summary statistics are provided: number of observations, mean, median, and
standard deviation. For the “Amendment and Default” status, time from origination to each status change is provided
separately.

Category N Mean Median Std. Dev.

Default
Time to default 15,406 561.61 463 375.89

Amendment and Pay in Full
Time to amendment 5,472 254.34 75 393.64

Creditor Rejected
Time to rejection 2,295 105.58 74 168.46

Amendment and Default
Time to amendment 2,123 164.79 76 222.50
Time to default 2,123 711.52 596 466.19

Withdraw
Time to withdraw 1,133 79.20 52 219.60

Table 4: Effect of Default Penalties on Proposal Default
This table reports the effect of a higher default penalty on default hazard estimated using the Cox Proportional
Hazards model specified in Equation 3. We identify the effect of the higher default penalty using the 2009 insolvency
reform. The three columns differ in the sample of debtors studied and the classification of treatment and control
groups. In column 1, all debtors in proposal are included and a debtor is treated if their SI ≥ 200, as per the insolvency
reform. In columns 2 and 3, the sample is restricted to debtors with SI < 200 and debtors with SI ≥ 200, respectively,
and debtors are treated if, for column 2, their SI ≥ -$211 and, for column 3, their SI ≥ 900. In each column, the
same set of control variables are included, all of which are listed in Appendix Table A1. Estimated coefficients are
reported as odds ratios and standard errors of the coefficients are reported in parentheses. The percentage change in
the hazard of default can be calculated as (estimated odds ratio) − 1. ∗∗∗, ∗∗, ∗ denote statistical significance at the
1%, 5%, and 10% levels, respectively.

(1) (2) (3)
All Only SI < 200 Only SI ≥ 200

Treat 1.0425∗ 0.9474∗ 1.0537
(0.02429) (0.03063) (0.03398)

Post 1.0036 1.0465 0.8903∗∗∗
(0.03212) (0.04654) (0.03819)

Treat × Post 0.8596∗∗∗ 0.9442 0.8887∗∗∗
(0.02694) (0.04300) (0.03958)

N 101,748 45,338 56,410
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Table 5: Effect of Default Penalties on Job Search
This table reports the effect of a higher default penalty on non-employment exit hazard (i.e., the hazard of finding a
job) estimated using the Cox Proportional Hazards model specified in Equation 3. We identify the effect of the higher
default penalty using the 2009 insolvency reform. The three columns differ in the non-employment spells used in the
analysis. In column 1, spells that start within five years of the policy reform (September 2009) are included in the
sample. In column 2, spells starting during proposal repayment periods are included in the sample. In column 3, all
non-employment spells are included in the sample. In all three columns, the same set of control variables are included,
all of which are listed in Appendix Table A1. Estimated coefficients are reported as odds ratios and standard errors
of the coefficients are reported in parentheses. The percentage change in the hazard of finding a job can be calculated
as (estimated odds ratio) − 1. ∗∗∗, ∗∗, ∗ denote statistical significance at the 1%, 5%, and 10% levels, respectively.

(1) (2) (3)
W/in 5 yrs W/in proposal All

Treat 0.992 0.969 1.0322***
(0.0118) (0.0258) (0.00877)

Post 0.497*** 0.543*** 0.452***
(0.0144) (0.0225) (0.0128)

Treat × Post 1.0935*** 1.103*** 1.0458***
(0.0169) (0.0294) (0.0137)

N (nearest 1000) 57,000 24,000 98,000

Table 6: Effect of Default Penalties on Industry Switching
This table reports the effect of a higher default penalty on the probability of switching industries estimated on
a sample of all job switches observed for proposal filers during their proposal repayment periods using a classic
difference-in-difference specification with person and post-policy fixed effects and standard errors clustered at the
person-level. Industry switching is defined by comparing the new employer’s industry with the previous employer’s
industry (allowing non-employment gaps of up to five years). In column 1, we define industry switching based on
four digits of NAICS codes. In column 2, we define industry switching based on two digits of NAICS codes. Post
and Treat are absorbed by fixed effects. Standard errors are reported in parentheses. ∗∗∗, ∗∗, ∗ denote statistical
significance at the 1%, 5%, and 10% levels, respectively.

(1) (2)
NAICS4 Switch NAICS2 Switch

Treat × Post 0.0327** 0.0671***
(0.0144) (0.0169)

Constant 0.791*** 0.644***
(0.00467) (0.00548)

R-squared 0.556 0.553
N (nearest 1000) 40,000 40,000
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Appendix A Additional Institutional Background

A.1 Consumer Insolvency in Canada

In Canada, a single federal government agency – the Office of the Superintendent of Bankruptcy

(OSB) – regulates all aspects of consumer and business insolvency. The OSB has provided us with

the data used in this study. While the federal regulator sets detailed rules regarding insolvencies,

individual insolvency estates in Canada are administered by insolvency trustees (typically, chartered

accountants). Trustees are licensed by the OSB and act as “officers of the court,” in that they are

intended to represent the interest of both debtors and creditors. The trustee is also responsible for

verifying all the information provided by debtors in filing for consumer proposals, thus ensuring the

accuracy of the data used in this study.

An important element of our study is the legal distinction between consumer proposals and

consumer bankruptcy (the two types of consumer insolvency available in Canada). While consumer

proposal can be considered a restructuring of debt repayments, consumer bankruptcy is a liquidation

of assets.20 Specifically, under consumer bankruptcy, most of the debtor’s unsecured debts are

discharged in exchange for the liquidation of nonexempt assets (e.g., house) and repayment of a

fraction of a filer’s income to creditors for a fixed length of time. An important difference between

proposal and bankruptcy is that creditors have no legal right to reject a bankruptcy filing by the

debtor, but the creditors are legally able to reject (or accept) any proposal filing by the debtor.

Because of this asymmetry in the legal rights of creditors, the creditors have an incentive to reject

a proposal filing if they believe they will be in a better position if the debtor filed for bankruptcy

instead. The amount that would be repaid to creditors in a bankruptcy filing thus becomes an

“informal floor” on the amount debtors need to offer under proposals in order for their proposal to

be accepted by creditors.21

Consumer proposals are also treated more leniently than bankruptcy by Canadian credit bureaus.

A proposal is typically rated as R7, while a bankruptcy is typically rated as R9 (on a rating scale

where R1 is the best and R9, the worst credit rating). In addition, the proposal will remain on

the credit record for a shorter period (six years from the filing date or three years from the full

20This distinction between restructuring and liquidation types of insolvency is also reflected in the choice between
Chapter 13 and Chapter 7 bankruptcies in the U.S.

21This informal floor (i.e., the fact that the amount creditors receive under proposal should be greater than or equal
to the amount that the creditors would receive in bankruptcy) is commonly described by bankruptcy trustees when
advising debtors choosing between bankruptcy and proposal.
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payment date, whichever happens first), compared with bankruptcy (seven years from the date of

completion).

A.2 The Policy Change

On August 14, 2009, the OSB announced that it would implement a number of changes to the

Bankruptcy and Insolvency Act (BIA), including increasing the number of months that some

bankruptcy filers have to make payments to their creditors from nine months to 21 months. These

changes became law on September 18, 2009, with the amendments to the BIA passing through

Parliament. According to an official OSB announcement, these “changes [were] designed to modern-

ize the insolvency system, increase fairness and reduce abuse of the system, and encourage [debt]

restructuring [via consumer proposals] as an alternative to bankruptcy. The legislative amendments

ensure that bankrupts with the financial means to contribute to their estates do so in order to

maximize the return to their creditors.”22 A full description of the intentions of these amendments

to the BIA are provided by Allen and Basiri (2018). In brief, the main motivation for the BIA

2009 amendment (increasing the number of months some bankruptcy filers need to pay creditors)

was to incentivize new insolvents to select the proposal form of insolvency and disincentivize the

bankruptcy form of insolvency.

In this paper, however, we do not focus on this main motivation of these amendments (initial

selection by insolvents into either bankruptcy or proposal), but rather, we focus on a second-order

outcome from this regulatory change. This is the effect of these regulatory changes on only those

proposal filers who were already partway through their multiyear proposal repayment plan as of the

date of the 2009 reform. Because the policy change occurs partway through a long-term contract

for existing consumer proposal debtors, the reform does not induce any selection issues among the

existing consumer proposal insolvent population, whom we study in this paper.

A.3 Treatment and Control Groups from the 2009 Policy Change

We derive our treatment and control groups from this policy change (as also described in Figure 1).

An important element of the 2009 amendments to the BIA was that, while the rules regarding

bankruptcy were changed (paying creditors for 21 months instead of nine months before the reform),

there were no changes to the preexisting proposals studied in this paper.

22For additional details, see the following OSB directives https://www.ic.gc.ca/eic/site/bsf-osb.nsf/eng/
br02282.html and https://www.ic.gc.ca/eic/site/bsf-osb.nsf/eng/br02230.html.
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The policy change’s increases to bankruptcy costs indirectly affected preexisting proposals, how-

ever, because they increased the penalty for default on a proposal. The increase in the cost of

bankruptcy raised the cost of default on proposals because these two types of consumer insolvency

are interrelated. In particular, creditors have the legal right to reject any proposal filing but can-

not reject bankruptcy filings. In addition, many proposal defaulters subsequently file for personal

bankruptcy. Thus, after a default on a proposal, a subsequent filing for bankruptcy can be consid-

ered as a valuable outside option for the debtor because of at least two reasons: (1) the creditors are

legally obligated to accept any bankruptcy filing, and (2) the bankruptcy filing protects the debtor

from proceedings such as collections lawsuits or wage garnishment (which creditors are allowed to

pursue after proposal default). In our setting, we examine how an increase in the costs of this

outside option (bankruptcy) affects default on a proposal.

While a significant majority of proposal defaulters subsequently file for bankruptcy, another

legal option after proposal default is for the debtor to attempt to file a new proposal, although

creditors have the right to reject any such proposal. As described in the previous section, the

amount that would be repaid to creditors in bankruptcy is an informal floor on the amount debtors

need to offer their creditors for the proposal to be accepted. However, after the 2009 increase in the

amount of payments made by debtors under bankruptcy, this informal floor will increase because

the policy change increased the amount that creditors would receive. This implies that after a

proposal default, creditors would only accept a new proposal that offered even higher payments,

compared with the original proposal negotiated in the pre-reform period. This provides yet another

reason why the 2009 reform created an increased incentive for a debtor not to default on existing

proposals, negotiated under the more debtor friendly pre-reform rules.

The specific policy change we examine concerns an important part of the costs that bankrupt

debtors need to pay creditors, known as surplus income (SI). SI is calculated (based on detailed

rules defined by the OSB) as the bankrupt individual’s total income after subtracting authorized

deductions and expenses. The basic rule is that bankruptcy filers need to pay 50% of an SI per

month to creditors for a number of months. Our identification strategy exploits the change in the

SI rules in September 2009, which changed the number of months bankruptcy filers were required to

pay their creditors, from nine months to 21 months, if their SI was more than or equal to $200. In

the pre-reform period, both groups of filers would only be required to pay 50% of their SI for nine

months. This more than doubling of the number of months that SI payments were due increased the

cost of those bankruptcy filers with an SI equal to or above $200. Importantly, these 2009 regulatory
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changes had no effect for individuals with an SI of less than $200 per month. Debtors with expenses

surpassing income, i.e., negative SI (about half of our sample) pay zero dollars in surplus income

(50% of a negative amount is considered to be zero), in both the pre- and post-reform periods. In

other words, the regulatory change from nine months to 21 months of SI payments has no effect on

debtors with a negative SI.

Figure 1 displays these various arguments used in the definitions of our treatment and control

groups. This figure displays the dollar amounts that bankrupt debtors have to pay creditors, as

a function of the amount of an SI. When an SI is larger than 0, there is a linear upward-sloping

relationship. This linearity is because exactly 50% of SI is paid to creditors, no matter how high the

amount of an SI. The 2009 reform, which increased the number of months that payment (still 50%

of SI) is made by the debtor — from nine months to 21 months — also displayed in Figure 1. This

figure shows that the upward-sloping linear relationship to the right (where an SI ≥ $200) is steeper

post-2009 because the amount payable (50% of SI) is now paid over 21 months rather than nine

months. Also, there is a discontinuous increase in the amount paid in bankruptcy post-reform when

an SI = $200 because these payments are done for 21 months after the reform. Importantly, these

rule changes had no effect for individuals with an SI < $200 because they still pay the same amount

in both the pre- and post-reform periods. Debtors with a negative SI (where expenses surpass

income) pay zero in both the pre- and post-reform periods because 50% of a negative amount is

assumed to be zero.

This discussion leads to the definition of the treatment and control groups in our study. Because

pre-reform proposal filers with an SI equal to or larger than $200 would be required to pay an extra

amount in bankruptcy after the reform, they have an increased incentive to avoid defaulting on

their proposals in the post-reform period. On the other hand, pre-reform proposal filers who have

less than $200 SI do not face this additional incentive to avoid default on a proposal after the

reform. In other words, the treatment group (SI ≥ $200) would face a higher penalty for default

on the proposal, while the control group (SI < $200) would not face this incremental penalty. It is

important to note that this penalty applies to only proposal defaulters when they subsequently file

for bankruptcy, and this rule does not change any other conditions of existing pre-reform proposals.

It does not affect a filer’s liquidity constraints or equity positions.
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Appendix B Job Search Model with Costly Borrowing and Saving

B.1 Setup

In this appendix, we describe our model (presented in Section 3) in more detail, derive key results,

and present propositions and their proofs.

To develop our hypotheses and highlight the mechanisms that tie the financial market and labor

market together, we use a discrete-time infinite-horizon job search model with savings, borrowing,

and costly default. The model generates qualitative predictions for the key effects of an increase

in default penalties: lower default rates, higher employment, faster job finding, and lower earnings

conditional on employment. All four effects arise from a single mechanism: the reduced option value

of default for unemployed workers.

B.1.1 Preferences

We assume a unit mass of infinitely-lived, risk-averse workers have CRRA preferences

u(c) =
c1−γ

1− γ
, γ > 1, (A.1)

and discount the future at rate β ∈ (0, 1).

B.1.2 Labor market

Each period, a worker is either employed or unemployed.

• Unemployed workers receive a wage offer w drawn from a known distribution F (w) with

probability λ ∈ (0, 1]. With probability 1− λ, no offer arrives.

• A worker who accepts offer w earns w every period until an exogenous separation shock arrives

with per-period probability δ ∈ (0, 1). Upon separation, the worker returns to unemployment.

There is no on-the-job search.

• Unemployed workers follow a reservation wage strategy: accept any offer w ≥ w∗(a) and

reject any w < w∗(a), where w∗(a) depends on the worker’s current wealth a (McCall, 1970;

Danforth, 1979).
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B.1.3 Financial market

Workers can save and borrow at a common interest rate r > 0. Their budget constraints are as

follows:

Unemployed: c+ a′ = (1 + r)a+ b, (A.2)

Employed: c+ a′ = (1 + r)a+ w, (A.3)

where a is current wealth, a′ is next-period wealth, b is the unemployment benefit, and w is the

wage. Borrowing is subject to a credit limit:

a′ ≥ −D̄, D̄ > 0. (A.4)

Workers with a < 0 carry debt; those with a > 0 hold savings.

B.1.4 Choice to default

In any period, regardless of employment status, a worker may choose to default on outstanding

debt. Default has three consequences:

1. Debt is discharged: the worker’s current debt obligation (1 + r)a is wiped. Debt (a) resets

to zero and the worker faces the budget constraint c+ a′ = y, where y ∈ {b, w} is the current

income.

2. Temporary exclusion from credit markets: in the default period, the worker may save

but not borrow: a′ ≥ 0. This prevents the agent from defaulting and immediately re-

borrowing, following the standard approach in the default literature (Eaton and Gersovitz,

1981; Chatterjee et al., 2007; Livshits et al., 2007; Arellano, 2008).

3. A utility penalty for default κ > 0 is paid immediately: this feature captures the

financial costs and any other costs of default, e.g., legal and reputational, beyond credit

exclusion (credit score damage, legal fees, stigma).

4. Employment status is unchanged — default is a purely financial decision.

The worker optimizes consumption and savings in the default period subject to the post-default

constraints. For an impatient agent (β(1+r) < 1) with income b, the optimal choice is approximately

a′ = 0 — there is little incentive to save out of a low unemployment benefit. Default is only relevant
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for indebted workers (a < 0); a worker with a ≥ 0 would never choose to default and reset their

wealth to zero at a utility cost. The policy change we study affects the cost of default and increases

κ from κpre to κpost > κpre.

While this model is simplified and designed for a general population of debtors and default on

debt obligations leading to a debt discharge (i.e., consumer bankruptcy), we use it to illustrate key

mechanisms for the population of proposal filers. As we discuss in the institutional background

in Section 2, upon default within a proposal, all debts covered by the proposal are revived. The

defaulted debtor can file for personal bankruptcy, file another proposal, or do nothing and face

creditors’ collection activities such as wage garnishments and repossessions. In our model, we

capture these institutional features and the additional costs of proposal default they pose using

the default penalty, κ. For debtors filing for consumer bankruptcy after proposal default, the new

higher penalty for proposal default applies directly as they are required to repay more out of their

surplus income (if their SI ≥ $200). For debtors filing another consumer proposal after defaulting

on their existing proposal, the higher default penalty applies indirectly as they are required to repay

more to their creditors under the new proposal (see Section A.1 for details on the “informal floor”

mechanism connecting payments under proposal and under bankruptcy). Finally, defaulters who do

not file any new insolvency may face additional creditor collection actions as they are less likely to

file for one of these insolvency protections. Thus, for all these groups of debtors, the policy change

leads to higher costs of default on their existing proposal. In addition, both consumer bankruptcy

and proposal allow for a debt discharge upon successful completion (in line with the debt discharge

feature of the model). While not filing for insolvency does not allow debtors to discharge debts

immediately, their debts may become subject to the statute of limitations after a period of time,

which can prevent creditors from collecting on them, and effectively makes debtors not liable for

these debts. We abstract from these complicated features in the model to make it tractable.

Another feature of the model allows individuals to borrow and save each period. The population

of proposal debtors is unlikely to save, and repays debts under the proposal repayment plan. We

considered a version of the model which focuses on indebted individuals only. This version of the

model produces the same results and implications as the current (more general) version of the model,

but requires more complicated derivations. Thus, in the paper, we present a simpler version of the

model, allowing for saving and borrowing.
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B.1.5 Value functions

Let Vu(a) denote the value of unemployment with wealth a and Ve(w, a) the value of employment

at wage w with wealth a. Both incorporate the optimal default decision.

Value of employment. An employed worker at wage w with wealth a chooses whether to default

or repay:

Ve(w, a) = max
{
V repay
e (w, a), V def

e (w)
}
, (A.5)

where the repayment value is

V repay
e (w, a) = max

a′≥−D̄

{
u
(
(1 + r)a+ w − a′

)
+ β

[
(1− δ)Ve(w, a

′) + δ Vu(a
′)
]}

, (A.6)

and the default value is

V def
e (w) = max

a′≥0

{
u(w − a′)− κ+ β

[
(1− δ)Ve(w, a

′) + δ Vu(a
′)
]}

. (A.7)

Under repayment (Eq. A.6), the worker chooses next-period wealth a′ subject to the borrowing

constraint and faces the possibility of separation next period. Under default (Eq. A.7), the debt

obligation is discharged and the worker faces the budget constraint c+a′ = w with a′ ≥ 0 (temporary

credit exclusion). The default value depends only on the wage w, not on wealth a. The utility

penalty κ is paid immediately.

Value of unemployment. An unemployed worker with wealth a similarly chooses whether to

default or repay:

Vu(a) = max
{
V repay
u (a), V def

u

}
, (A.8)

where the repayment value is

V repay
u (a) = max

a′≥−D̄

{
u
(
(1 + r)a+ b− a′

)
+ β

[
λ

∫
max{Ve(w, a

′), Vu(a
′)} dF (w) + (1− λ)Vu(a

′)
]}

,

(A.9)

and the default value is

V def
u = max

a′≥0

{
u(b− a′)− κ+ β

[
λ

∫
max{Ve(w, a

′), Vu(a
′)} dF (w) + (1− λ)Vu(a

′)
]}

. (A.10)

Under repayment (Eq. A.9), the unemployed worker chooses a′, then next period receives a wage

offer with probability λ and accepts it if it exceeds the reservation wage w∗(a′). Under default (Eq.
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A.10), the debt obligation is discharged and the worker faces c + a′ = b with a′ ≥ 0. The default

value is a constant. For an impatient agent with low income b, the optimal a′ is approximately zero,

so V def
u is well approximated by u(b)− κ+ β[· · · continuation at a′ ≈ 0 · · · ].

Reservation wage. The reservation wage w∗(a) is defined implicitly by indifference between

accepting and rejecting a job offer:

Ve(w
∗(a), a) = Vu(a). (A.11)

A worker accepts any offer w ≥ w∗(a) and rejects any w < w∗(a).

B.2 Key results

Three propositions connect the model’s mechanism to our empirical findings. Each proposition is

stated formally, followed by economic intuition and full proofs.

Proposition 1. The reservation wage is increasing in wealth: dw∗/da > 0 (Danforth, 1979).

Intuition. A worker with greater wealth can sustain higher consumption during unemployment by

drawing down savings. This higher consumption while searching means the marginal utility gain

from accepting a low-wage offer is smaller. Basically, the worker is less desperate for income and can

afford to wait for a better match. On the other hand, an indebted worker faces low consumption

during unemployment (borrowing is constrained), making even a mediocre wage offer attractive

because it provides immediate income relief. The reservation wage therefore rises with wealth:

wealthy workers are more selective; indebted workers are less so.

Proof. Consider the reservation wage equation Ve(w
∗(a), a) = Vu(a). We show dw∗/da > 0 by

implicit differentiation.

Step 1: Establish w∗ > b. Suppose w∗ ≤ b. Accepting a job at wage w∗ ≤ b provides a weakly

lower flow of income than unemployment. Moreover, accepting this wage eliminates the option to

search for a better wage next period (there is no on-the-job search), while rejecting it preserves

this option. A job at w∗ ≤ b is therefore strictly dominated by continued unemployment: it offers

weakly lower flow of utility and forfeits the search option. This contradicts indifference at w∗, so

w∗ > b.

More precisely, the value of rejecting a wage offer w and continuing to search satisfies Vu(a) >

u(b+(1+ r)a− a′)+β[. . .] for the same a′ choice, where the continuation value includes the option
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to receive and accept future offers. Accepting at w = b provides the same flow income but removes

this option. Hence Ve(b, a) < Vu(a), and by continuity and monotonicity of Ve in w, the indifference

wage w∗ must satisfy w∗ > b.

Step 2: Sign of the numerator. In the repayment region (which is the relevant case for the

envelope theorem to apply cleanly), differentiate the Bellman equations using the envelope theorem:

dVu

da
= (1 + r)u′(c∗u), (P.1)

∂Ve

∂a

∣∣∣∣
w=w∗

= (1 + r)u′(c∗e), (P.2)

where c∗u and c∗e are optimal consumption levels. At w = w∗, the employed worker has cash-on-

hand (1 + r)a + w∗ while the unemployed worker has (1 + r)a + b. Since w∗ > b (Step 1), the

employed worker has strictly higher cash-on-hand and therefore (given the same continuation value

at indifference) higher optimal consumption: c∗e > c∗u. By strict concavity of u: u′(c∗e) < u′(c∗u).

Therefore:
dVu

da
− ∂Ve

∂a

∣∣∣∣
w∗

= (1 + r)
[
u′(c∗u)− u′(c∗e)

]
> 0. (P.3)

Step 3: Sign of the denominator. ∂Ve/∂w > 0 because a higher wage strictly increases the

value of employment (higher flow income every period until separation).

Step 4: Conclusion. Differentiating the indifference condition (Eq. (A.11)) with respect to

a, we get:

dw∗/da =
dVu
da − ∂Ve

∂a

∣∣
w∗

∂Ve
∂w

= (+)/(+) > 0.

Proposition 2. For indebted workers (a < 0), the reservation wage is decreasing in the default

penalty: dw∗/dκ < 0. For workers with substantial savings (a ≫ 0), dw∗/dκ ≈ 0.

This is the core mechanism of the paper. The default option acts as a financial safety net for

indebted workers: if financial conditions deteriorate sufficiently, the worker can discharge their debt

and start fresh. This safety net has option value because it truncates the left tail of lifetime wealth

outcomes. Higher κ degrades this safety net, but the degradation is asymmetric across employment

states.

Intuition. The default option is more valuable to unemployed workers than to employed workers,

for three reinforcing reasons:
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1. Lower income. The unemployed earn b < w, so they accumulate debt faster and are more

likely to reach the region where default becomes optimal.

2. Income uncertainty. The unemployed face uncertainty about whether and when a job offer

will arrive, creating additional downside risk that the default option insures against.

3. Proximity to the default threshold. Starting from the same wealth level, an unemployed

worker’s expected wealth trajectory slopes downward (earning b against consumption needs),

while an employed worker’s trajectory is more upward-sloping.

When κ increases, both Vu and Ve fall (the default option is worth less in both states). But

Vu falls by more than Ve because the unemployed rely more heavily on the default option. Since

Vu declines relative to Ve, continued unemployment becomes relatively less attractive. The worker

lowers their reservation wage because accepting a mediocre job becomes more appealing when the

alternative (unemployment with a degraded safety net) has worsened. For workers with a ≫ 0,

the default option is irrelevant (they would never default), so changes in κ have no effect on their

reservation wage.

Proof. Step 1: Sensitivity of value functions to κ. Consider the effect of a marginal increase

in κ on Vu(a) and Ve(w, a). By the envelope theorem applied across the lifetime decision problem,

the change in the value function from a small increase in κ equals the expected discounted cost of

the penalty increase across all future default events:

∂Vs

∂κ
= −D(a, s), s ∈ {u, e}, (P.4)

where D(a, s) = E
[∑∞

t=0 β
t1{default at t} | a0 = a, s0 = s

]
is the expected discounted default fre-

quency. This follows because each default event costs κ utility units, so a marginal increase in κ

costs D(a, s) in expected present-value terms.

Step 2: D(a, u) > D(a, e) for a < 0. Starting from the same negative wealth a, an unemployed

worker has lower income (b < w for wages above the reservation wage) and therefore accumulates

debt faster. The unemployed worker’s wealth trajectory is stochastically lower than the employed

worker’s, making the unemployed worker more likely to reach the default region in any given fu-

ture period. Formally, the probability of default in period t conditional on starting unemployed

stochastically dominates the probability conditional on starting employed (at the same wealth), for
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all future periods. Summing across periods: D(a, u) > D(a, e). For a ≫ 0, neither worker defaults

with appreciable probability, so D(a, u) ≈ D(a, e) ≈ 0.

Step 3: Sign of dw∗/dκ. Differentiating the indifference condition (Eq. (A.11)) with respect

to kappa:
dw∗

dκ
=

dVu
dκ − ∂Ve

∂κ

∣∣
w∗

∂Ve/∂w
=

−D(a, u) +D(a, e)

∂Ve/∂w
=

−[D(a, u)−D(a, e)]

(+)
. (P.5)

For a < 0: numerator is negative (since D(a, u) > D(a, e)), denominator is positive, so dw∗/dκ < 0.

For a ≫ 0: numerator ≈ 0, so dw∗/dκ ≈ 0.

Proposition 3. (Comparative statics of the policy change). An increase in the default penalty κ

simultaneously:

1. reduces the default rate;

2. increases the employment rate;

3. increases the per-period job-finding hazard; and,

4. reduces the mean accepted wage conditional on employment.

Intuition. This proposition ties the four main reduced-form treatment effects to a single channel:

the reduced option value of default for unemployed workers.

1. Default falls. This is the most direct prediction. Higher κ raises the cost of default,

so some workers who would have defaulted under κpre now find repayment preferable. The set

of wealth levels at which default is optimal shrinks: the default threshold a(s) (below which the

worker defaults) shifts downward. Fewer workers cross this threshold in any given period, reducing

the default rate.

2. Employment rises. By Proposition 2, higher κ lowers the reservation wage w∗(a) for

indebted workers. A lower reservation wage means more wage offers are acceptable. The per-period

job-finding rate for a worker with wealth a is

h(a) = λ
[
1− F (w∗(a))

]
, (A.12)

which increases when w∗(a) falls. In the stationary distribution, a higher job-finding rate shifts the

employment–unemployment composition toward employment: more workers are employed at any

point in time.
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3. Job-finding hazard rises. This follows from the same mechanism as Effect 2. Equation

(A.12) shows that the job-finding hazard h(a) is a decreasing function of the reservation wage. Since

w∗(a) falls for indebted workers (Proposition 2), h(a) increases. The aggregate job-finding hazard,

calculated by averaging over the wealth distribution of unemployed workers, rises.

4. Mean accepted wages fall. A lower reservation wage expands the acceptance set to

include lower wages. The mean accepted wage for a worker with wealth a is

w̄(a) = E[w | w ≥ w∗(a)] =

∫∞
w∗(a)w dF (w)

1− F (w∗(a))
, (A.13)

which is decreasing in w∗(a) when w∗ falls: admitting worse offers into the acceptance set pulls the

conditional mean down. Averaging over the wealth distribution of job-finders, the mean accepted

wage declines.

Summary. All four effects arise from the same channel. Increasing κ degrades the default

safety net, which is more valuable to the unemployed. This shifts the value of unemployment down

relative to employment, lowering reservation wages for indebted workers. Lower reservation wages

simultaneously increase job finding (effects 2 and 3), raise employment (effect 2), and reduce match

quality (effect 4). Default falls directly from the higher penalty (effect 1).

Proof. 1. Default rate falls. The default decision rule is: default if and only if V def
s > V repay

s (a),

where V def
s is independent of a and V repay

s (a) is increasing in a. An increase in κ reduces V def
s by

κpost − κpre (the direct cost) without changing V repay
s (a) at the current decision point. Hence, the

default threshold, i.e., the wealth level a(s) at which V def
s = V repay

s (a), shifts downward. Fewer

workers in the stationary distribution cross this threshold, so the default rate falls.

2. Employment rate rises. By Proposition 2, w∗(a) falls for indebted workers (a < 0). The

job-finding rate h(a) = λ[1 − F (w∗(a))] increases. In the stationary distribution, the employment

rate is pinned down by a flow balance condition: the flow of workers into employment must equal the

flow out. Each period, a fraction h̄ of the unemployed find jobs, while a fraction δ of the employed

separate. In steady state:

(1− e) · h̄ = e · δ, (P.6)

where h̄ is the average job-finding hazard across unemployed workers and δ is the exogenous sepa-

ration rate. Solving for e:

e =
h̄

h̄+ δ
. (P.7)
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Since h̄ increases (lower reservation wages make more offers acceptable) and δ is unchanged by the

policy, the employment rate e rises.

3. Job-finding hazard rises. Directly from h(a) = λ[1− F (w∗(a))] and dw∗/dκ < 0 (Propo-

sition 2), dh/dκ > 0 for indebted workers. The aggregate hazard (averaging over the unemployed)

therefore increases.

4. Mean accepted wage falls. The mean accepted wage conditional on finding a job is

w̄(a) = E[w|w ≥ w∗(a)]. For any continuous distribution F with positive density at w∗:

dw̄

dw∗ =
f(w∗)

1− F (w∗)

[
w∗ − w̄(a)

]
> 0, (P.8)

since w∗ < w̄(a) (the cutoff is below the conditional mean). Therefore w̄ moves in the same direction

as w∗. Since w∗ falls (Proposition 2), w̄ falls.
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Appendix C Additional Results

C.1 Validating Identification Assumptions

As described in detail in Section A.3, we define our treatment and control groups based on the SI

cutoff of $200. The 2009 reform increased the cost of default for proposal debtors with an SI ≥

$200 (the treated group) but did not affect the cost of default for proposal debtors with an SI <

$200 (the control group). A key advantage of our setting is that the identical OSB forms are used

for bankruptcy and proposal debtors; thus, we are able to calculate SI for all proposal debtors,

as measured at the date of their proposal filing. If debtors were to default on a proposal and

subsequently file for bankruptcy, they would then submit new OSB forms, and thus, new SI data.

In our setup, we separate proposal debtors into treatment and control groups based on their SI, as

measured at the date of their original proposal filing (pre-2009 reform). We use this SI measure as

a proxy for the SI amount that would be reported in a subsequent bankruptcy filing in determining

the expected costs of that future bankruptcy filing. While the SI measure at the time of proposal

filing may be different from the SI at the time of bankruptcy filing, thus introducing a measurement

error, it offers a benefit of being pre-determined before the policy was announced and implemented,

thus not being subject to potential income manipulation or selection in response to the reform.

Our identification strategy builds on the literature on ex-post moral hazard (Mayer et al., 2014;

Yannelis, 2020; Blouin and Macchiavello, 2019) which studies situations where the cost of default

changes during the life of a long-term contract. The central argument in this literature is that such

an exogenous shift in default costs is unrelated to the terms negotiated in the original agreement. In

our setting, the September 2009 reform that extended the SI rule from nine to 21 months of payment

altered the cost of default, but the proposal contracts between debtors and creditors had already

been agreed upon prior to the reform’s announcement. Accordingly, we can rule out concerns of

self-selection into different contract terms or strategic manipulation of surplus income.

We provide evidence supporting this argument by running a standard assignment variable ma-

nipulation test developed by Cattaneo et al. (2020), which examines whether proposal filers “bunch”

significantly on either side of a cutoff — in our case, the $200 SI cutoff. We display these data vi-

sually in Figure A6. The data used in our test include the complete sample of filers from January

2006 to September 18, 2009, from the 10th to 90th percentiles of SI, which is an SI within the range

[-$700, $1500]. The test for significant bunching at the $200 cutoff produces a t-statistic of -1.14

and a p value of 0.254 which do not reject the null of continuity. In other words, there is no evidence
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of income manipulation at the $200 cutoff in this sample.

Next, we examine whether there was any information leakage before the policy announcement,

and how the proportions of the treatment and control groups change over time. Figure A7 plots the

overall number of proposals filed in the treatment and control groups in the pre-reform period (from

January 2006 to September 2009), which is the full data used in our study. This figure indicates that

the raw number of filings is remarkably similar across the treated and control groups, which implies

that our SI cutoff of $200 occurs close to the midpoint of the SI distribution across all proposal

filers. In addition, both the treated and control series trend similarly over time, which indicates

that broad macroeconomic trends are not affecting the proportion of proposal filers allocated into

the treatment or control groups. Furthermore, evidence from this figure indicates that there does

not appear to be information leakage in the period before the August 2009 announcement or any

announcement effects in the brief period between the announcement and implementation date of the

policy. One additional implication of the relatively constant proportion of filers in the treated and

control groups over the business cycle is that the mix of close-to-completion and recently-started

proposals are not different across the two groups.

C.2 Linear Probability Model and Parallel Trends in the Pre-Reform Period

Figure A8 plots the raw monthly default rates for the treated and control groups, for the 12 months

before and after the September 2009 policy change. The data in this figure include all proposal filers

who filed at any time before the reform date and have not defaulted at the start of the 12-month

window.

Our key identification assumption is that the treatment and control groups have parallel trends

in the default rate in the absence of the policy change. While this assumption is not testable in

principle, we can examine whether these two groups had parallel trends in the pre-reform period.

Figure A8 suggests that default rates evolved similarly in the treatment and control groups in the

12 months before the 2009 reform, with no consistent pattern of either the treated or control groups

having higher default rates than the other across the various months. These pre-reform trends thus

provide suggestive evidence in support of our main identifying assumption.

In addition, Figure A8 shows that, in the post-reform period, the default rate of the treated group

is consistently lower than that of the control group for every one of the 12 post-reform months. In

addition, the difference in the monthly default rates between the treated and control groups appears

larger in size in the post-reform period compared with the pre-reform period. These patterns may
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suggest that the reform reduced the monthly default rate in the treated group compared with the

default rates in the control group. The magnitude of the effect of the treatment on the treated

group relative to the control group is formally estimated using duration models in Section 6.1.

While our preferred specification uses a Cox proportional hazard model (described in Section 5),

Cox models do not allow for standard tests of the parallel trends assumption. Thus, as an additional

check of the parallel trends assumption, we estimate a simple Linear Probability Model on our data

in which default is an outcome variable.

Yit = β0 + θTreati × δt + β1Treati + β2δt + β3Controlsit + µi + εit, (6)

where Yit is an indicator variable for proposal default. We set this variable to 0 if a proposal

does not default in a particular month, to 1 in the first month of default, and to missing in the

following months. This feature is designed to capture the dynamic nature of default and the fact

that proposals exit the sample after default. Similar to the raw default rates (in Figure A8), we

restrict our data to only the 12 months before and after the reform date. To account for issues

of late entry into the sample (e.g., filing between September 2008 and September 2009) and early

exits (e.g., because of default or maturity before September 2010), we set the dependent variable

to missing before proposal entry and after exit. The vector θ captures the coefficients of interests,

which are the interactions of monthly dummies δt (from 12 months before the reform to 12 months

after the reform) with the treatment indicator. We omit the dummy for month -1 before the

reform (August 2009) to avoid multicollinearity; the monthly coefficient estimates are relative to

this omitted period. We also include the treatment indicator and monthly dummy variables by

themselves in this model. Finally, the model has a 5th order polynomial in proposal age (measured

in months) to capture the baseline hazard of default and individual fixed effects. We estimate this

model on a panel of monthly data. Because individual fixed effects will be perfectly correlated with

any time-invariant proposal and filer characteristics (e.g., marital status or single-filer dummy), we

exclude these variables from Equation 6. We cluster standard errors at the individual proposal level.

Figure A9 plots the estimates for the interactions of monthly dummy variables with the treat-

ment indicator and their 95% confidence intervals. We do not observe any statistically significant

differences in default rates between the treatment and control groups in the 11 months before the

policy change. These results suggest that, at least prior to the reform, the treatment and control

group had similar trends in default rate. After the reform (month 0), we observe statistically sig-
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nificant declines in the probability of proposal default in the treatment group compared with the

control group. In particular, the probability of default declines by 0.003, on average, immediately

after the policy change (month 1) and stays statistically significant at 5% level until month 12 after

the reform. These results using a Linear Probability Model are thus consistent with our main results

based on Cox proportional hazard models.

C.3 Robustness Checks and Placebo Tests

In this section, we report on a variety of robustness checks we perform on our main default results

presented in Section 6.1.

C.3.1 Narrower SI Ranges for Treated and Control Groups

Our main test in Section 6.1 includes all proposal filers with an SI ≥ $200 in the treatment group

and all filers with an SI < $200 in the control group. One possible concern with this specification

could be the very large range of SIs in our treatment and control groups. For example, one may

argue that high SI individuals are less likely to default than low SI individuals in a financial crisis.

We can address this concern by limiting our sample to individuals with SIs in a narrower range

around the $200 cutoff. With a narrower SI range, we can argue that individuals in both treatment

and control groups would have similar propensity to avoid default in the absence of the reform.

To implement this idea, we define our new treatment group as proposal filers having an SI at the

origination date in the range of $200 to $800 and defining our control group as proposal filers having

an SI in the range of -$400 to $200. The assumption here is that individuals in these restricted

groups (SI ranging from -$400 to $800) will be broadly similar in unobservable characteristics.

Appendix Table A2, column 1, reports results for this new definition of the treatment and control

groups. As expected, this restriction reduces the sample size compared with our full specification

in Section 6.1 by about half. However, the main DID coefficient equals 0.90 (significant at 1%),

which is only marginally different from our main results in Table 4. This finding suggests that our

main results are not being driven by proposal filers in the tails of the SI distribution or high SI

individuals defaulting less than low SI individuals in general.

C.3.2 Announcement Effects

While the bankruptcy reform went into effect on September 18, 2009, this policy was announced

by the OSB about a month before the implementation on August 14, 2009. To control for possible
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announcement effects (i.e., where debtors strategically respond to the announcement of the policy by

filing under the old rules in advance of the policy implementation), we re-estimate our main default

model, with the exception that we remove all filers for the period between the announcement date

and the implementation date. The results for this specification are reported in Appendix Table A2,

column 2. The main DID coefficient is 0.87, which is essentially identical to the coefficient in the

full sample regression (0.86). This finding implies that the announcement did not lead to changes

in the population of proposal filers or their behavior after filing.

C.3.3 Excluding Amended Proposals

An important element of proposal design is that a debtor is able to propose an amendment to the

terms of an existing proposal during the course of this contract. If the amendment is accepted

by the creditors, the newly amended proposal comes into force; if the amendment is rejected by

creditors, then the original proposal remains in force. One possible concern is that an amendment

to a proposal contract after the policy shift could be an endogenous response to the policy shift.

In our main previous specifications, we include amended proposals; however, as a robustness check,

we exclude proposals that are amended at any stage of the process. We report the results for this

sample in Appendix Table A2, column 3, and find that the estimated effect of the policy change on

default is 0.85, which is essentially identical to the coefficient reported in our main results (0.86).

In other words, our main results do not appear to be driven by possible contract amendments.

C.3.4 Excluding Proposals with SI between $0 and $200

The key element of Canadian bankruptcy law, used in this paper (as displayed in Figure 1), concerns

the exogenous shift (i.e., notch) in the cost of bankruptcy at an SI of $200 after the 2009 reform.

However, Figure 1 also displays a kink in bankruptcy cost at an SI of $0. We do not exploit this

kink at $0 for our identification strategy because the identical kink is relevant in both the pre- and

post-reform periods. One possibility, however, is that control debtors with SI between $0 and $200

(who pay 50% of an SI in bankruptcy) may be systematically different than control debtors with

an SI less than $0 (who pay nothing out of SI in bankruptcy). To address this, we re-estimate our

main specification but simply remove all debtors with an SI between $0 and $200 from the control

group, so our control group only consists of debtors to the left of the kink at $0. The results from

this specification are reported in Appendix Table A2 column 4, and are essentially identical to our

main specification. In other words, the inclusion of filers with an SI between $0 and $200 into the
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control group is not driving our results.

C.3.5 Tighter Event Windows Around the Reform Date

In our full sample results, we include all proposal filers who filed before the September 2009 reform

and follow them until their proposals end or they default. This specification implies that our

outcome of interest (default) can also occur at any date during this multiyear period. One possible

concern with this specification is that, because of the long multiyear durations of the pre- and

post-reform periods, possible unobservable time varying factors could be affecting our comparisons

between the pre- and post-reform periods. For example, the macroeconomic environment in 2009

may be significantly different from the environment in later years.

To address this issue, we restrict our models to measure default in the pre- and post-reform

periods of only a few months before and after the reform date. By examining these very much tighter

windows around the policy change date, we argue that the concern over unobservable time-varying

factors is less prevalent because the shorter pre- and post-reform time windows will have similar

macroeconomic environments (e.g., the economic environment in June–August 2009 is similar to

October–December 2009). A downside of this approach is the total time in both the pre- and post-

reform periods becomes very short. In addition, with these restricted event window specifications,

we can provide evidence on how fast the 2009 increase in default penalty affected defaults.

Appendix Table A3 reports results for specifications measuring changes in default in three,

six, nine, and 12 months before and after the reform date. In these specifications, we examine

all proposals that started before each event window around the reform date, but left and right

censor their duration data to be in the specific event window. By design, we exclude proposals that

defaulted before the start of each event window. Our results for the DID coefficient indicate the

largest reduction in default for the shortest (three-month) event window. The estimated coefficient

is 0.77 which indicates a 23% reduction in default as a result of the increased penalty for default. All

other specifications in Table A3 (six months, nine months, and 12 months) have similar estimates for

the DID coefficient of approximately 0.80, and all are statistically significant at 1%. In other words,

these results indicate a very significant and swift response by debtors to the increased penalty for

default. They are not consistent with the hypothesis that our results are driven by the changing

macroeconomic environment after 2009.
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C.3.6 Placebo Tests: September Dates in Different Years

Another possible concern with our baseline specification is whether September has any seasonal

effect on proposal default, given that the reform date is September 2009. To address this concern,

we run placebo-type tests in which instead of using the actual policy change date (September 2009),

we re-estimate our main model using placebo reform dates in both prior years (September 2007 and

September 2008), as well as in subsequent years (September 2010, September 2011, September 2012,

and September 2013). To avoid issues of overlapping event windows, we restrict these specifications

to compare default rates in the six months on either side of these placebo reform dates. Appendix

Table A4 summarizes results of these tests. The main conclusion from this table is that in no case is

the estimate DID coefficient for the pseudo reform dates (Septembers in various years) statistically

significant and below 1. In other words, these placebo tests suggest that our main findings are not

because of a seasonal effect of September on proposal default, but is coming from the September

2009 increase in default penalty.

These tests also allow us to refute the idea that our results are affected by high SI individuals

defaulting less than low SI individuals in a financial crisis. The pseudo policy change date of

September 2008 is also in a financial crisis, yet we do not find any significant reduction in default

for the treatment group (SI ≥ $200) relative to the control group (SI < $200) in the absence of the

2009 reform.
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Appendix Figures and Tables

Table A1: Covariate Coefficients and Fixed Effects in Primary Cox Proportional Hazards Analysis
This table reports the covariates and the fixed effects included in all Cox Proportional Hazards analyses performed
in this paper, as specified in Equation 3. In the upper panel, the table briefly describes each covariate and provides
the coefficient estimate and standard error for the covariate for the Table 4, column 1, analysis. In the bottom panel,
the table presents the fixed effects included in these Cox Proportional Hazards analyses, along with the observations
for the Table 4, column 1, analysis.

Variable Coef. SE

If male 1.2386∗∗∗ (0.02143)
If married 0.7712∗∗∗ (0.02018)
If age between 30 and 40 0.9533∗∗ (0.02224)
If age between 40 and 50 0.9422∗∗ (0.02218)
If age more than 50 0.8027∗∗∗ (0.02055)
If household size 2 or 3 1.1160∗∗∗ (0.02737)
If household size more than 3 1.2355∗∗∗ (0.03985)
If asset value between $4K and $16K 0.8804∗∗∗ (0.01855)
If asset value between $16K and $160K 0.7981∗∗∗ (0.02157)
If asset value more than $160K 0.7543∗∗∗ (0.03938)
If secured debt between $0 and $120K 1.0645∗∗∗ (0.02176)
If secured debt more than $120K 1.2814∗∗∗ (0.06179)
If unsecured debt between $20K and $33K 0.9039∗∗∗ (0.02028)
If unsecured debt between $33K and $50K 0.8355∗∗∗ (0.02169)
If unsecured debt more than $50K 0.7602∗∗∗ (0.02322)
If own home 0.7796∗∗∗ (0.02083)
If repayment / debt between 0.32 and 0.41 1.0079 (0.02522)
If repayment / debt between 0.41 and 0.55 1.1489∗∗∗ (0.02962)
If repayment / debt above 0.55 1.6458∗∗∗ (0.04410)

Liability type dummies Y
Single filing dummy Y
Filing reason dummies Y
Province dummies Y
Payment type dummies Y
Filing year × month dummies Y
Observations 101,748
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Table A2: Robustness Tests for Effect of Default Penalties on Proposal Default
This table reports the effect of a higher default penalty on default hazard estimated using the Cox Proportional
Hazards model specified in Equation 3 for four additional samples to assess the robustness of the findings reported
in Table 4. We identify the effect of the higher default penalty using the 2009 insolvency reform. Column 1 reports
results for debtors in proposal with Surplus Income (SI) between -$400 and $800. Column 2 reports results excluding
proposals filed between the announcement date of August 14, 2009, and the policy implementation date of September
18, 2009. Column 3 reports results excluding proposals that were amended at any stage during the life of the proposal.
Column 4 reports results excluding proposals filed by debtors with Surplus Income between $0 and $200. All other
filers are included in the data. In each column, the same set of control variables are included, all of which are
listed in Appendix Table A1. Estimated coefficients are reported as odds ratios and standard errors are reported in
parentheses. The percentage change in the hazard of default can be calculated as (estimated odds ratio)− 1. ∗∗∗, ∗∗,
∗ denote statistical significance at the 1%, 5%, and 10% levels, respectively.

(1) (2) (3) (4)
SI (−400 to 800) Announcement Effect Not Amended No SI (0 to 200)

Treat 1.0661∗∗ 1.0424∗ 1.0351 1.0392
(0.03156) (0.02435) (0.02555) (0.02622)

Post 0.9535 0.9987 1.0095 1.0018
(0.04087) (0.03256) (0.03414) (0.03507)

Treat × Post 0.8964∗∗∗ 0.8715∗∗∗ 0.8518∗∗∗ 0.8563∗∗∗
(0.03782) (0.02783) (0.02837) (0.02868)

N 55,615 97,052 89,129 91,323

Table A3: Effect of Default Penalties on Proposal Default in Narrower Time Windows
This table reports the effect of a higher default penalty on default hazard estimated using the Cox Proportional
Hazards model specified in Equation 3 for four narrower time windows to study the immediacy of the default effects
reported in Table 4. We identify the effect of the higher default penalty using the 2009 insolvency reform. Column
1 reports results for all proposals filed within three months of September 18, 2009 (policy implementation date),
column 2 reports results for all proposals filed within 6 months of this date, column 3 reports results for all proposals
filed within 9 months of the date, and column 4 reports results for all proposals filed within 12 months of the date. In
each column, the same set of control variables are included, all of which are listed in Appendix Table A1. Estimated
coefficients are reported as odds ratios and standard errors are reported in parentheses. The percentage change in
the hazard of default can be calculated as (estimated odds ratio) − 1. ∗∗∗, ∗∗, ∗ denote statistical significance at the
1%, 5%, and 10% levels, respectively.

(1) (2) (3) (4)
3 Months 6 Months 9 Months 12 Months

Treat 1.0661 1.0801∗ 1.0668∗ 1.0813∗∗
(0.06829) (0.04898) (0.04166) (0.03964)

Post 0.9660 0.9959 1.0588 1.0811
(0.08857) (0.06779) (0.06565) (0.06747)

Treat × Post 0.7681∗∗∗ 0.7958∗∗∗ 0.7952∗∗∗ 0.8067∗∗∗
(0.06435) (0.04951) (0.04541) (0.04585)

N 80,997 70,893 62,725 54,202
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Table A4: Effect of Default Penalties on Proposal Default for Policy Pseudo-Enactment Dates
This table reports the effect of hypothetical insolvency reforms on default hazard estimated using the Cox Proportional
Hazards model specified in Equation 3 for six policy pseudo-implementation dates to confirm the findings reported in
Table 4 are driven by the policy. To avoid using overlapping samples, each analysis’s sample only includes proposals
filed within 6 months of the pseudo-implementation dates occurring annually on September 18 (i.e., spaced one year
apart). The six columns in the table report results for September 18 pseudo-implementation dates increased by one
year in each column, starting from 2007 for column 1 to 2013 for column 6, skipping the true implementation date of
September 18, 2009. In each column, the same set of control variables are included, all of which are listed in Appendix
Table A1. Estimated coefficients are reported as odds ratios and standard errors are reported in parentheses. The
percentage change in the hazard of default can be calculated as (estimated odds ratio)−1. ∗∗∗, ∗∗, ∗ denote statistical
significance at the 1%, 5%, and 10% levels, respectively.

(1) (2) (3) (4) (5) (6)
2007 2008 2010 2011 2012 2013

Treat 1.0351 0.9809 0.9059∗ 0.9913 0.9488 0.8590
(0.08232) (0.05700) (0.04841) (0.07769) (0.11031) (0.17376)

Post 1.1270 0.9345 1.0237 1.0162 0.9903 1.6988∗
(0.13320) (0.07898) (0.08022) (0.11780) (0.17427) (0.47675)

Treat × Post 0.9135 1.1052 0.9871 0.9380 0.8787 0.8183
(0.09642) (0.08371) (0.07149) (0.09820) (0.13962) (0.22592)

N 21,656 44,830 78,327 61,246 41,603 22,964
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Figure A1: Planned Proposal Durations
This figure plots the planned durations of proposal agreements, negotiated between debtors and their creditors. The
vertical axis graphs the percentage of proposals with durations in a given bin. The horizontal axis graphs proposal
durations in days, using bins of equal duration.
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Figure A2: Probability of Default by Age of Proposal
This figure plots the unconditional default rate of proposals by the actual age of proposals as measured in days. This
rate is estimated from raw data using our entire sample. The vertical axis graphs the proportion of defaults among
proposals of a specific age. The horizontal axis graphs proposal age in days.
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Figure A3: Kaplan-Meier Survival Curves, by Treatment Group
This figure plots Kaplan-Meier survival curves of default hazard for treatment and control groups (irrespective of
policy effect). The sample used in this figure includes all debtors in proposals. The vertical axis graphs the cumulative
survival rate for proposals. The horizontal axis graphs the number of days since a proposal was filed. The dashed red
line represents the survival curve for treated debtors (SI ≥ $200). The solid blue line represents the survival curve
for untreated debtors (SI < $200).
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(b) Placebo Tests Using Negative SI Cutoffs

Figure A4: Bandwidth Sensitivity and Placebo Tests
This figure plots the treatment effect of an increase in default penalty on default hazard, as estimated by the
Treat×Post coefficient in the Cox Proportional Hazards model specified in Equation 3. Panel (a) presents the
treatment effect for samples that vary the range of Surplus Income (SI) values included in the treatment and control
groups. To reduce the measurement error of filings near the cutoff, in all specifications in that panel, filings with SI
within $100 of the cutoff ($200) are excluded, removing proposals with SI between $100 and $300 from the sample.
For each reported estimation result, the treatment group includes filings with SI between $300 and $300+I and the
control group includes filings with SI between $100 and $100−I, where I is a bandwidth parameter that is varied
from $100 to $1,000 in increments of $100 (the horizontal axis). The vertical axis graphs the treatment effect (i.e.,
the Treat×Post coefficient) for each specification. The solid line shows the estimated effect, while the bands represent
95% confidence intervals. The horizontal axis graphs the value of I for each specification. Panel (b) presents the
treatment effect for treatment and control groups centered around pseudo-cutoffs. For each reported estimation
result, we assign a pseudo-cutoff C ranging from -$1,000 to -$100 in increments of 100. For a given pseudo-cutoff
C, the control group consists of proposals filed by debtors with SI between the minimum SI value and C, while the
treatment group consists of proposals with SI between C and 0. The vertical axis graphs the treatment effect (i.e.,
the Treat×Post coefficient) for each specification. The solid line shows the estimated effect, while the bands represent
95% confidence intervals. The horizontal axis graphs the pseudo-cutoff (C) for each specification.
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Figure A5: Total Income
This figure reports the effect of a higher default penalty on income (similar to Figure 6) using total annual income.
We identify the effect of the higher default penalty using the 2009 insolvency reform. The vertical axes graph the
magnitude of the estimated effect of treatment. The horizontal axes graph the years from 2006 to 2014. For each year
except 2008, which is excluded as the base year for the regression, the panels plot the estimated coefficient and its
95% confidence interval for the interactions between the treatment group indicator and the calendar-year indicators
for each year. The panels plot results for a sample including all tax years within the proposal period.
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Figure A6: Test of Manipulation in Surplus Income around $200
This figure plots the findings of tests of manipulation (Cattaneo et al., 2020) in Surplus Income (SI), the running
variable, at $200 as measured at the date of the original proposal filing. The test includes all proposal filings with SI
between -$700 and $1,500, the 10th and 90th percentiles of SI distribution, respectively. The red and blue line and
shaded areas show the estimates and 95% confidence intervals for proposal filing shares based on the discontinuity
test for proposals on the control and treatment sides of the SI cutoff, respectively. The test indicates no significant
discontinuity in the SI distribution at the $200 SI cutoff.

68



20
0

40
0

60
0

80
0

10
00

N
um

be
r o

f P
ro

po
sa

ls

2006m1 2007m1 2008m1 2009m1
calendar date

Control Treated

by surplus income
Number of Proposal Filings

Figure A7: Number of Proposal Filings over Time in Pre-Policy Period
This figure plots the total number of proposal filings filed between January 1, 2006 and the policy implementation
date, September 18, 2009, the analysis sample for this paper. The dashed red line represents the number of proposals
in the treatment group (proposal filings by debtors with Surplus Income (SI) ≥ $200), and the solid blue line represents
the number of filings in the control group (filings by debtors with SI < $200).
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Figure A8: Monthly Default Rates: Treated and Control Groups
This figure plots the raw monthly default rates for the treatment group (dotted red line, SI ≥ $200) and the control
group (solid blue line, SI < $200) in the 12 months before and after the insolvency reform was implemented (September
2009). These data measure new defaults recorded each month, including all proposals that have not defaulted before
the event window. This figure shows that in the pre-reform period, treatment and control groups had default rates
that trended similarly, but in the post-reform period, the default rate of the treatment group fell below that of the
control group.
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Figure A9: Monthly Default Rates: Linear Probability Model
This figure plots the effect of a higher default penalty on defaults using a Linear Probability Model (LPM), graphing
the coefficient on the interactions of event-month indicators with the treatment dummy. We identify the effect of
the higher default penalty using the 2009 insolvency reform. The omitted group is month -1 before the reform
(August 2009). These data include all proposals that have not defaulted before September 2008 (12 months prior to
the reform). This figure shows that in the pre-reform period, treatment and control groups had default rates that
trended similarly, but in the post-reform period, the default rate of the treatment group fell below that of the control
group.
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