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1. Introduction
The increased emphasis on obtaining credible evidence has resulted in much greater use of randomized experiments in economics.  Random assignment ensures that the treatment and control groups are statistically indistinguishable at the baseline. Thus the behavior of the control group provides an unbiased estimate of the counterfactual behavior of the treatment group and any difference in outcomes between treatments and controls can be attributed to the causal effects of the intervention. A further advantage is that experimental impact estimates are simple – often differences in mean outcomes between treatments and controls – and easily understood by experts and non-experts alike. 
	However, social experiments have limitations, some of which may affect the internal validity of the experimental evidence (Heckman and Smith, 1995; Heckman, Lalonde and Smith, 1999). Non-random attrition can result in treatment and control groups that differ, even though the two groups had very similar characteristics at the baseline. Those assigned to the control group may obtain services similar to those provided to the treatment group, resulting in “substitution bias” that may result in under-estimating the impact of the intervention (Heckman, Hohmann, Khoo and Smith, 2002).  
In this paper we illustrate another potential problem with social experiments – sometimes referred to as ‘contamination’ – that influences the interpretation of experimental results. Randomization ensures that the treatment and control groups are statistically equivalent at the baseline. However, once treatment begins the characteristics of the experimental groups will generally diverge. For example, in a randomized drug trial the health of the treatment group will improve relative to that of the control group if the treatment is effective. Subsequent events such as changes to the economic or policy environment may exert different impacts on the two groups. In such circumstances the behavior of the control group may no longer provide an appropriate counterfactual for the altered treatment group. Different experimental estimates could have been obtained if the social, economic or policy environment had evolved differently – raising questions about the external validity of the experiment. Because of the credibility associated with random assignment, there is a risk that experimental evidence may be interpreted too broadly or literally, rather than being viewed as being conditional on the evolution of events during and after the experiment.
This paper argues that the conclusions that have been reached on the basis of a well-known welfare-to-work experiment – the Self-Sufficiency Project – need to be re-assessed because of policy changes that took place during the SSP demonstration.   The SSP was carried out in the 1990s in two Canadian provinces – British Columbia and New Brunswick. The experimental sample consisted of single parents who were long-term welfare recipients. The treatment was a generous but time-limited earnings supplement provided to treatment group members who left welfare and took up full-time work. One objective of the SSP was to rigorously test whether “making work pay” would lead to significant reductions in welfare use and increases in labor force participation among this population. A second objective was to investigate whether temporary financial incentives can lead to lasting reductions in welfare use. The results of the SSP Demonstration were striking. The financial incentive resulted in large impacts during the supplement period. However, treatment-control differences in employment and welfare receipt gradually faded and not long after the supplement period ended there were no significant treatment-control differences in employment and welfare receipt. The absence of lasting impacts of a generous but temporary earnings supplement reduced enthusiasm for this approach to welfare reform. 
However, important developments took place in both provinces – events that call for a re-assessment of the SSP experimental findings.   During the SSP Demonstration, BC introduced a major ‘work first’ welfare reform that made continuing receipt more difficult and created financial incentives to work. In NB another welfare-to-work program – New Brunswick Works -- operated at the same time as SSP, and members of the SSP experimental sample were eligible for and did participate in this alternative program. Participation in NB Works implied leaving welfare, and was more common among the SSP control group than among the treatment group. We show that the developments in both provinces raise questions about the interpretation of the experimental estimates. For BC we estimate the impacts that the SSP treatment would have had in a stable policy environment. In the case of NB we adjust the experimental estimates for participation in NB Works. In both provinces this re-assessment leads to significant changes in the lessons previously reached on the basis of the SSP demonstration. 
A key feature of the SSP was that intake and initial random assignment was staggered over time. The BC welfare reforms therefore affected intake cohorts at different stages of their SSP treatment. We use this variation to estimate the impacts of the policy changes and to simulate what would have occurred in the absence of the reforms.  Similarly, SSP intake cohorts in NB were affected in different ways by the NB Works program, and we use this variation to estimate the impact of the financial incentive in the absence of NB Works.
The paper makes three contributions. First, we show that time-limited earnings supplements that make work pay can have lasting effects on welfare use and labor force participation, a result of interest for welfare policy and more generally for earnings supplements for low income workers. Second, we provide a reminder that experimental findings need to be interpreted with care. Events that occur during or after the experiment may affect the validity of the experimental estimates. Finally, for the design of social experiments, our study illustrates the value of staggering entry over time. Doing so may allow identification of treatment effects in the event of unanticipated changes in the economic or policy environment during or after the experiment.   
The paper is organized as follows. The next section provides examples in which the validity of a randomized trial is threatened by events that take place after treatment has begun. Section three describes the SSP experiment and its key findings. Section four summarizes the BC welfare reforms enacted during the SSP, and estimates the impacts that the SSP earnings supplement would have had in the absence of these reforms. The fifth section deals with the NB Works program and its effects on the experimental estimates. The final section concludes. 
  
2. Contamination in Social Experiments
	Consider a randomized drug trial to test a medication intended to lower blood pressure. If the drug is effective, once treatment is underway the control group will have a larger fraction of members with elevated blood pressure and the treatment group will contain a greater proportion of individuals with normal levels. Now nutritional scientists discover a new ‘super food’ that reduces blood pressure, and is particularly effective in lowering blood pressure from the ‘high’ range to the ‘normal’ range. Both experimental groups have access to this food. Even if both groups increase consumption of this super food to the same extent, the impact on blood pressure will be greater for the control group than the treatment group. In most circumstances the behavior of the control group will no longer provide an appropriate counterfactual for the impact of the medication being studied. The experimental estimates reflect a combination of two treatments: the blood pressure medication and the discovery of the super food and its properties. The experimental groups were randomly assigned for the blood pressure medication, but are not ‘as good as randomly assigned’ for the second treatment. The experimental estimates are unlikely to provide an unbiased estimate of the impact of the blood pressure medication alone.     
As a second example, consider a randomized trial of a chemotherapy treatment carried out in a hospital or other institutional setting. We assume that the chemotherapy is effective, so in the absence of contamination the survival rate of the treatment group would exceed that of the controls. However, during the chemotherapy treatment an outbreak of C-difficile occurs in the institution.  An unfortunate side effect of chemotherapy is a compromised immune system; as a consequence more treatment group members die from C-difficile than do control group members. Because of this contamination the experimental estimates will not yield an unbiased estimate of the impacts on survival of the chemotherapy treatment.   
Figure 1 illustrates the potential for contamination in the context of welfare-to-work initiatives evaluated with an experimental design. The factors that influence the probability of leaving welfare are combined into an index referred to as “job readiness.”  Those with higher values of job readiness are more likely to exit welfare. At the baseline t0, when random assignment takes place, all members of the experimental sample are receiving welfare. Half of the experimental sample is randomly assigned to the treatment group, which receives an intervention that provides an incentive to leave welfare and enter the workforce. The remainder is randomly assigned to the control group. Treatment status is independent of the observed and unobserved characteristics of both groups at time t0.  Thus the distributions of job readiness in the treatment and control groups are identical (see the top panel in Figure 1). 
For the purposes of exposition we assume that the treatment is effective, so that the welfare exit rate of the treatment group exceeds that of the control group in the post-baseline period. Subsequently, at time t* > t0, the existing welfare policy is changed in a way that encourages recipients to exit welfare and enter the workforce. This change can be thought of as a second treatment, the first being the incentive offered to the treatment group and the second being the new policy that applies to members of both the treatment and control groups who remain on welfare at time t* (and to recipients not in the experimental sample). However, while the initial incentive treatment was independent of the characteristics of the treatment and control groups, the second policy change “treatment” is not independent of the characteristics of the two groups. In particular, at time t*, compared to the control group a smaller proportion of the treatment group remains on welfare and those in the treatment group who still receive welfare have a lower average propensity to exit. This is illustrated in the bottom panel in Figure 1, where the area to the left of the vertical line indicates the fraction of each group that remains on welfare at t*. At time t* the control group has more job ready welfare recipients than does the treatment group. Thus the policy change introduced at t* is likely to have a larger impact on the exit rate of the control group than on that of the treatment group. In these circumstances the behavior of the control group after t* may no longer provide an appropriate counterfactual.[footnoteRef:1]  [1:  The policy change at time t* may also influence the probability of re-entry on to welfare. This effect on the re-entry rate could also differ between the experimental treatment and control groups because of differences in the characteristics of the two groups at time t*.    ] 

In the next two sections we present evidence that strongly suggests that this type of contamination occurred in the SSP demonstration.

3. Welfare Reform and the Self-Sufficiency Project
	A frequent criticism of welfare programs is that they provide little incentive for recipients to seek employment. Under many such programs, recipients who enter the workforce are required to forego benefit payments by the amount of their labor market earnings -- implying that earnings are taxed at a rate of 100 percent. The implicit tax rate may even exceed 100% if, for example, those leaving welfare are no longer eligible for medical benefits or subsidized housing. 
	Several reforms have been proposed to deal with this incentive problem. One strategy is to raise the market wage of recipients through training and employment programs, thus making work more attractive relative to welfare. Another approach improves work incentives by reducing the implicit tax rate on market earnings. Examples of this approach include the negative income tax, earnings disregards, and income supplementation policies such as the Working Income Tax Benefit in Canada and the Earned Income Tax Credit in the U.S.[footnoteRef:2] A third strategy attempts to alter the preferences of recipients, either by raising the stigma associated with welfare receipt or enhancing the perceived value of work.  [2:  Earnings disregards refer to market earnings that welfare recipients are allowed to receive without a reduction in their benefits.] 

	Some policies combine elements of two or more of these approaches. An interesting example is a temporary earnings supplement for welfare recipients who enter the workforce. During the period the supplement is in place, this policy has the work incentive features of many income supplementation schemes. Labor market earnings are implicitly taxed at a rate less than 100% and program participants receive income (market earnings plus the supplement) that exceeds welfare benefits. By encouraging recipients to leave welfare and enter the workforce for at least the period of the supplement, former welfare recipients may gain work experience and enhance their skills, thus raising their market earnings. The experience of working for an extended period of time may also alter individual's preferences between welfare and work. As a result of enhanced earnings capacity and/or altered preferences toward work, a temporary financial incentive may have lasting effects on welfare receipt and labor force participation. 
During the 1990s the Government of Canada funded an innovative demonstration project, the SSP, designed to provide evidence on the effects of a financial incentive on long-term welfare recipients.[footnoteRef:3] The SSP demonstration was carried out in British Columbia and New Brunswick, and focused on single parents with dependent children who had been on income assistance (IA)[footnoteRef:4] for at least 12 of the previous 13 months.[footnoteRef:5] Among those who agreed to participate, one-half were randomly assigned to the treatment or program group that was eligible for the earnings supplement; the rest were assigned to the control group. Random assignment took place between February 1992 and November 1995. Those in the treatment group were offered a financial incentive to leave welfare and take up full-time employment.[footnoteRef:6] The financial incentive was generous, approximately doubling income from work for the typical participant and providing total income substantially higher than welfare benefits.  [3:  For details of the SSP demonstration see the Final Report, Michalopoulos et. al (2002).]  [4:  In Canada welfare programs are operated by the provinces, and are referred to as Income Assistance (IA) or Social Assistance (SA). IA is not restricted to families with children.  ]  [5:  About three-quarters of the SSP sample had been receiving IA for more than 2 years, and more than 40% had received IA for more than 3 years.]  [6:  Full-time employment was defined as at least 30 hours per week and could be achieved by combining two or more part-time jobs.] 

The SSP demonstration incorporated two important time limits. Members of the program group were given up to 12 months following random assignment to obtain full-time employment. Once they had qualified, participants could continue to receive the supplement for three years providing they maintained full-time employment. Those in the control group could remain on welfare or enter the workforce. Card and Hyslop (2005) show that the two SSP time limits generated an “establishment” incentive to find a full-time job and exit welfare within 12 months after random assignment, and an “entitlement” incentive to choose work over welfare once eligibility was established. 
	A key objective of the SSP Demonstration was to determine whether financial incentives lead to reductions in welfare use among long-term IA recipients, and whether the magnitudes of program impacts on IA use and employment are sufficient to support this approach to welfare reform. Another key objective was to test whether a temporary financial incentive could have lasting effects on welfare receipt and work activity. The potential receipt of a substantial earnings supplement for up to three years was intended to provide such a test.
The experimental findings are summarized in the SSP Final Report (Michalopoulos et. al., 2002). Because of staggered entry, experimental impacts are typically reported in “SSP time” or time since baseline; we show the behavior of income assistance rates on this basis in the Appendix. More than one-third of the treatment group obtained full-time employment and qualified for the earnings supplement. During the eligibility period, the treatment group experienced substantial gains in employment and earnings and reduced welfare use relative to the control group. The largest impacts were observed during the first 12-15 months following random assignment. After this time the differences in outcomes between the treatment and control groups gradually narrowed. By the end of the 3-year period of supplement eligibility treatment-control differences in employment, earnings and welfare receipt were small. In particular, by the 54-month point – by which time the three-year supplement period had ended for all eligible participants -- there was no difference in full-time employment rates, part-time employment rates and average earnings between the two experimental groups (Michalopoulos et. al., 2002, chapter 3). Similarly, treatment-control differences in income assistance receipt had faded to zero by month 69 (Card and Hyslop, 2005).
There were, however, important differences between the two provinces in the impact of the SSP financial incentive. Income assistance rates of the program and control groups had fully converged in BC by month 54, whereas a gap of 6 percentage points remained in NB (See the Appendix figures for BC and NB).  By month 70 the NB gap between treatments and controls was no longer statistically significant. These provincial differences – which have received little attention – play an important role in our analysis.
Within the SSP treatment group, the characteristics of the single parents who obtained full-time employment and established eligibility for the earnings supplement differed from those of the recipients that did not establish eligibility. Specifically, the “eligible subset” had characteristics associated with higher wages and being more “job ready.” Compared to the treatment group members who did not establish eligibility, the eligible subset were more highly educated, had more previous work experience, were more likely to be working at the baseline and were less likely to have been on income assistance continuously for the past three years (Card and Hyslop, 2005). Thus within the treatment group the most employable left welfare for full-time employment and established eligibility for the earnings supplement and the least job ready remained on income assistance.
 The behavior of the SSP control group during the demonstration was also revealing. Despite the experiment’s focus on single parents with dependent children who had been on welfare for an extended period of time, these long-term IA recipients displayed a steady exit from welfare over time at a rate that, although modest, surprised many observers, even those familiar with previous research. For example, Barrett and Cragg (1998) used detailed administrative data from BC to analyze movements onto and off income assistance and found that single parents with dependent children had by far the longest IA spells and that there was evidence of negative duration dependence for this group. Since SSP eligibility was restricted to those who had been receiving IA for at least one year, slow exit from welfare was expected from the long-term recipients that were the focus of the SSP Demonstration. 
The SSP Demonstration has received substantial attention in the research and policy literature – examples include Blank and Card (2000), Bitler, Gelbach and Hoynes (2008), Blundell (2002, 2006), Blundell and Hoynes (2004), Card and Hyslop (2005, 2009) and Robins and Michalopoulos (2001). One reason was the generosity of the financial incentive, thus providing a striking test of the view – often expressed by economists – that “making work pay” would substantially alter behavior. For example, Blank, Card and Robins (2000) reviewed seven financial incentive welfare-to-work programs evaluated by random assignment in the US and Canada during the 1990s. The SSP earnings supplement was the most generous of this group. Another factor was the very large short-term response combined with the absence of a longer-term impact, a combination that Card and Hyslop (2005) shed valuable light on. A third feature that attracted both research and policy attention was the absence of wage progression among those in the program group who qualified for the earnings supplement, despite their accumulation of work experience during the 3-year supplement period (Card and Hyslop, 2005; Blundell, 2002, 2006; Blundell and Hoynes, 2004). Within Canada there is evidence of SSP’s influence on welfare policy. The province of Quebec introduced a program (“Action emploi”) almost identical to the SSP for a subset of its welfare population (Lacroix, 2009). Many other provinces strengthened financial incentives to “make work pay” in the welfare reforms carried out in the 1990s and subsequently.      
	The purpose of this paper is to re-assess the key experimental findings of the SSP demonstration. We argue that the experiment was subject to potentially important contamination from policy changes that pose a threat to the validity of the experimental evidence. In particular, we provide strong evidence that the SSP financial incentive would have had lasting effects on welfare receipt and employment in a stable policy environment.
 4. Contamination in British Columbia: Welfare Reform during the SSP 
	 In the mid-1990s the B.C. government made sweeping changes to the provincial income assistance program (BC Benefits Act; BC Youth Works Act; BC Benefit Policy Manual; National Council of Welfare, 1997; Gornick, 1998).[footnoteRef:7] These changes strongly encouraged welfare recipients to leave income assistance and enter the workforce.[footnoteRef:8] In particular, “employable” recipients were required to actively seek work, and to remain eligible for IA could only refuse a job under a strict set of conditions. Particularly strong rules were imposed on individuals under age 25.[footnoteRef:9] Some key changes affecting single parents with dependent children were introduced in December 1995 (when the definition of “employable” was broadened considerably) and January 1996 (when the exemption from the requirement to actively seek work was changed from exempting single parents with a dependent child under 12 years of age to those with a dependent child under 7 years of age). At the same time, new sanctions prohibited anyone quitting a job without just cause from receiving income assistance for 6 months. Thus former recipients who quit a job might not be able to return to income assistance, contrary to the original SSP design.  [7:  Although these changes culminated in the passage of the B.C. Benefits Act in October 1996, many important policy changes were introduced prior to the passage of the new Act through revisions to the regulations under the previous legislation governing the income assistance program.]  [8:  Indeed, the new names for major components of the program – “Youth Works” for those age 19-24 and “Welfare to Work” for those age 25-59 made clear the shift in the intent of the program.]  [9: At the time of the relevant regulation this group only constitutes about 10% of the BC sample and thus we ignore these individuals.] 

In April 1996 the earnings disregard was substantially reduced, making combining welfare with some work less attractive. The previous flat rate disregard of $200 per month was eliminated and the “enhanced disregard” was limited to being received 12 months in a lifetime (Michalopoulos et al, 2002).[footnoteRef:10]   [10:  Previously the enhanced disregard allowed a recipient to set aside up to 25% of earnings in excess of $200 per month in 12 of every 36 months.] 

Another fundamental change was the introduction of the BC Family Bonus in July 1996. This new program paid up to $103 per child each month to low-income families and reduced income assistance payments by the same amount, raising the incentives for recipients with children to work.[footnoteRef:11]  Other substantive changes came with the introduction of the Healthy Kids Act that raised the incentives to work (or to demonstrate that one is actively looking for work) by providing financial incentives that included sizeable day care subsidies and dental, vision and other extended health benefits to an individual’s dependents. Payments under the Healthy Kids Act began in January 1997.  [11:  The maximum monthly benefit of $103 per child was paid to families with incomes of $18,000 or less, decreasing to zero when income reaches $34,000 for a family with 1 or 2 children. For larger families the payments decline less rapidly.  ] 

As displayed in Figure 2, raw welfare caseloads declined substantially, beginning with the introduction of BC Benefits in January 1996. For single parents with dependent children particularly steep declines in IA caseloads are evident following the introduction of the Family Bonus in July 1996. Although the analysis is entirely descriptive, government reports and commissioned studies attribute the bulk of the decline to the Family Bonus (B.C. Ministry of Human Resources, 1997; Battle and Mendelson, 1997). While the various SRDC reports on the SSP do note many of the policy changes made in BC, to our knowledge no analysis of the impacts of these policy changes on the experimental findings has been carried out.[footnoteRef:12] [12:  See, for example, the discussion in the Final Report (Michalopoulos et. al. 2002, pp. 6-9).] 

In Figure 3 we present evidence that these policy changes accelerated the exit from welfare of SSP participants, and that they appear to have had a different effect on the control group than on the treatment group. To do so, we show income assistance rates of SSP entering cohorts in calendar time as opposed to “SSP time” (i.e., time since baseline/onset). The analysis in this section uses the monthly welfare administrative data and the full SSP sample. The only information we require is IA status, treatment group status, province, and the individual’s baseline interview date.[footnoteRef:13] The distribution of observations by cohort is displayed in the Appendix. Purely for graphical purposes, we use the first six (January to June) cohorts of the 1993 cohorts (referred to as the ‘early cohort’), and the last six cohorts (July to December) of the 1994 cohorts (the ‘late cohort’). This allows for nearly a full calendar year difference between cohorts in terms of when the 1996 reforms affected SSP participants. While our empirical analysis uses a wide variety of robustness checks, Figure 3 specifically identifies (via the vertical line) July 1996, the date of the Family Bonus, which appears to be the key part of the reforms that accelerated exit from welfare among single parents.  [13:  The SSP surveys are very rich in detail but only go from the baseline to 4.5 years later (the final survey at 54 months). In contrast, the administrative data goes to 70 months, nearly 6 years post-baseline. Using the SSP surveys also limits the analysis to those who responded. In other analysis, we incorporated SSP survey data on household structure – in particular, changes over time in dependents and marital status – as the data also contains specific dates for changes in household composition (although only until the 54 month point). However, changes in household composition have no effect on our results, and thus it seems clear that using the full 70 months of administrative data is the appropriate choice. ] 

Previous experimental analyses of impacts on outcomes such as income assistance receipt, employment and earnings examine behavior by month from random assignment rather than by calendar month (see, for example, Michalopoulos et. al. 2002). Doing so is the appropriate approach for many purposes, but it obscures the possible effects of policy changes because it pools together cohorts that entered SSP at different points in time. As noted, we also present the standard ‘time since onset’ figures in the Appendix. These show the experimental results summarized earlier: in BC, IA rates of programs and controls converged by 54 months, while a statistically significant program-control gap of about 6 percentage points remained in NB at 54 months. With BC and NB pooled together the SSP financial incentive appears to have had only a small effect on welfare rates at 54 months, an impact that had disappeared by 70 months after random assignment.
The top panel of Figure 3 shows B.C. cohorts that were randomly assigned between January and June 1993. For this group, the one-year eligibility period had expired by June 1994. Note the large treatment-control gap in IA receipt that opens up during the period June 1993 to June 1994. After the initial eligibility period IA receipt continues to decline for both groups, and although the gap narrows somewhat it nonetheless remains substantial. IA receipt by the control group declines fairly steadily over the period from May/June 1993 to December 1995. However, in early 1996, and especially in July 1996, the control group’s exit rate accelerates. By January 1997 the IA rates of the treatment and control groups are equal. 
The bottom panel of Figure 3 shows the IA rates of BC cohorts randomly assigned during the final half of 1994. This group had just completed their initial eligibility period when the new BC Benefits regime was introduced. Again, the exit rate among control group members accelerates with the introduction of the policy changes. The two figures are very similar in two respects: (i) treatment – control differences during the 12-month eligibility period and in the gap from the last cohort entering the figure to the last month of eligibility for the SSP earnings supplement and (ii) the sharp decline in IA rates following January 1996, and in particular around the Family Bonus in July 1996. We emphasize that only through the staggered nature of entering cohorts into the SSP could we illustrate this difference in when individuals are ‘affected’ by the reforms. For the 1993 cohort there is a year and a half of IA information in this window period that does not exist for the 1994 cohort since the latter has both a more extended period of intake months and is immediately impacted by the new legislation. 
The visual evidence suggests that the 1996 policy changes had a larger impact on the control group than on the treatment group. Such a differential effect is consistent with the control group having a larger proportion of relatively employable members than the treatment group at the time the new policies were introduced. Because of this differential effect the experimental evidence is likely to under-estimate the true impact of the SSP financial incentive on income assistance receipt. The figures also suggest that the behavior of the BC control group is likely to over-state the rate at which long-term welfare recipients leave IA and enter the workforce without financial or other incentives to do so. In our empirical work below we use New Brunswick as a falsification test since the time period for the reforms relevant for British Columbia should have had no effect on individuals in New Brunswick.
We now turn to a simple empirical framework for analyzing income assistance patterns in BC that will allow us to simulate what would have happened if the BC Benefits legislation had not been passed. Specifically, we estimate regressions of the following general form:

IAi,t  =  α + δ*LAWi,t + (SSP_TIMEi,t) + 
(CALENDAR_MONTHi,t) + (UNEMRATEi,t) + εi,t		(1)

where IA =1 if individual i was receiving welfare in month t. Note that we estimate equation (1) separately by experimental group since the transitions over time are fundamentally different due to the incentives introduced by the earnings supplement. Our preferred specification includes a fixed effect for each individual. We use several different specifications for the policy change variable. The simplest specification defines LAW=1 for the January 1996 period onwards. Note that when individuals entering the experiment at different times reach January 1996 will differ substantially (in terms of their lapsed time in the SSP program) depending on the individual’s baseline interview date. We then also test this specification using July 1996 onwards. Ultimately, it appears that the introduction of Family Bonus is the key date although the results are very similar regardless of when we define the reforms as beginning. It is likely given the discussion in the previous section that the impact of the new welfare regime will differ over time, and thus our preferred specification includes an interaction between LAW and a linear time trend. We also estimate a specification interacting LAW with a quadratic in time. 
SSP_TIME refers to 69 monthly dummies that capture the welfare paths in SSP time; that is, time since baseline. We examine alternative specifications for SSP_TIME such as a third-order polynomial and aggregated (SSP time) monthly dummies after hypothesis tests confirm many individual months that are not statistically different from each other. CALENDAR_MONTH are calendar monthly dummies, and UNEMRATE is the prime-age unemployment rate measured in calendar monthly time. As noted, the Appendix shows baseline cohort dates in calendar time for the administrative data on welfare receipt. 
Our identification strategy rests on the notion that baseline interview dates are exogenous to welfare receipt – that is, that individuals with early exposure to the new law can be used as a counterfactual for those with later exposure to the new law. This underlying stationarity assumption could be violated if there were seasonality effects or if labor market conditions changed. This could well be the case as the early 1990s recession was particularly severe in Canada and may have influenced labor market prospects for earlier cohorts (1993) to a greater extent than later cohorts (1994). The monthly unemployment rate – again, measured based on calendar time -- is incorporated to capture seasonality and changes in labor market conditions. Finally, we estimate (1) for New Brunswick as a falsification test; LAW should not be statistically significant.
In addition to the ‘natural’ time trend in IA being different across experimental groups (due to the incentive effects of the SSP offer), the law is expected to affect the two groups differently as discussed above. The effect, if any, should be larger for the control group since relatively more of the program group left IA prior to the BC policy changes in response to the SSP offer. Note that there could be an effect for the program group since those who had not left IA became subject to the new welfare regime as was the case for individuals in the control group who had not yet left IA. If the BC Benefits Act (i.e., January 1996 on) had no differential effect across baseline cohorts then δ should be zero. 
Before proceeding to the results, it is useful to emphasize what variation is used to identify the policy variable. The LAW variable only differs across baseline interview cohorts when the BC Benefits Act affects those individuals included in a given cohort. This is the same type of variation we see when examining Figure 3; the IA path for the control group decreases much more quickly following January 1996 for all cohorts, but there is a substantial difference across cohorts in time since random assignment when the January 1996 changes affect them. Similarly, we could imagine conducting a series of ‘natural experiments’ where we compare, for example, the January 1993 cohort with the January 1994 cohort. In the latter case, the earlier cohort will have an extra year in their IA path before becoming covered by the new legislation. Any difference in relative IA use in that year is what identifies δ.  This is the only variation exploited in the regression equation above. We could also use New Brunswick as a comparison group, which would always equal zero for the interaction term. When we do this, our estimated policy effects are somewhat larger, but our preferred specification is (1) since this only relies on one source of variation: the timing of when a baseline cohort becomes covered under the legislation. We then use New Brunswick as a falsification test.
	Table 1 presents the regression results and Figure 4 presents the predicted IA rates in the absence of the BC policy reforms. These counterfactual IA rates are shown in terms of time since onset, and thus can be compared to the SSP experimental data plotted in the Appendix. The BC Benefits law reduced IA rates for both the Program Group and the Control Group, but by a much larger amount for the Control Group. Table 1 defines the reforms using January 1996; the effects are somewhat larger if we use July 1996 when Family Bonus was introduced. The data cannot distinguish between the two dates however. The policy variable had no effect in New Brunswick with generally positive, statistically insignificant coefficients. 
Figure 4 asks the following counterfactual: what would have IA rates over time looked like if the BC Benefits Act had not been passed? We simulate this by predicting IA rates if the LAW variable was always zero. Figure 4 is based on the specification (3) from Table 1 and includes a fixed effect for each individual as well as the policy interaction term – we believe this is the preferred specification. That said, we get the same basic story as shown in Figure 4 regardless of the specification; the main difference is in the precision of the estimate and thus the width of the confidence intervals.
Not surprisingly, given the coefficients on the policy interaction from Table 1, we see sizeable effects. We note that our model predicts IA rates to be identical to actual IA rates. By the 70-month point post random assignment, IA rates in BC are estimated to be 26 percentage points higher than the actual rates (71% vs. 45%) for the control group if BC Benefits had not been passed, and 19 percentage points higher for the program group (63% vs. 44%). In addition to suggesting that BC Benefits (and related reforms including most importantly Family Bonus) led to IA rates in the SSP that have been misinterpreted to be too low, the differential effects of the law across experimental groups are such that there may have been a lasting effect of the SSP in B.C. We emphasize this is not 4.5 years post-baseline as in most of the previous literature but almost 6 years post-baseline. Overall, our simulations suggest that without BC Benefits, the experimental effect would have been quite constant around 6-9 percentage points, depending on the specification, over the final 3 years, suggestive of a lasting effect. 

5. Substitution Bias in New Brunswick: NB Works
Together with the federal government, the province of New Brunswick launched New Brunswick Works in late 1992. This was a voluntary pilot project where individuals were removed from income assistance and inserted into programming where they received skills/job readiness/education upgrading, job placements, together with UI benefits and training grants for three years. Interestingly, NB Works and the SSP were announced jointly by the Minister of Labour at a press conference that received considerable media attention. Individuals were eligible for NB Works if they had been on welfare for at least 6 months, but preferably 12 months or more, and were deemed to likely become long-term welfare recipients in the absence of intervention. There were three intake periods of approximately 1000 individuals ranging from 1992 through to 1994. 
	Individuals in NB Works went through a three-year revolving set of employability programming. The timeline of programming was as follows: an initial job readiness counseling and case development process for 2 months, a 24 month rotation of 3 months job placement (qualifying the individual for unemployment insurance), and 9 months of general skills upgrading and job preparation including high-school upgrading, a second set of job placements; concluding the program with a combination of assisted job search for unfunded employment and/or subsidized private sector placements. It is important to stress that individuals no longer received income assistance while they remained in the program, but rather were funded through the federal unemployment insurance system along with job training grants, and earnings from their job placements. Thus, from the perspective of this paper’s objective of re-assessing the SSP, individuals in the SSP data who participated in NB Works were removed from income assistance; if the control group were more likely to enroll in NB Works we would have substitution bias in the SSP.
While to the best of our knowledge no published academic work has been done evaluating the NB Works program -- and unfortunately program and administrative data are thin -- there was substantial evaluation work commissioned by the NB government from 1993 to 1996. Much of this work was qualitative including numerous interviews of case managers and program participants. It seems clear that the NB Works pilot was met with enormous enthusiasm in its early days. Moreover, many participants specifically indicated that they saw the program as a way out of welfare. For individuals in the SSP experimental sample the NB Works program was thus an obvious alternative to the SSP as a means of leaving welfare. Both those in the SSP program and control groups could enroll in this voluntary program. Individuals randomly assigned to the SSP treatment group would probably be less inclined to enroll in NB Works because (i) unless the timing worked out (unlikely for most) it would be difficult for someone enrolled in nB Works to qualify for the SSP earnings supplement (i.e., achieve at least one month of full-time work within the one year qualification period), and (ii) given the amount of time spent out of work in NB Works, an individual who qualified for the supplement would have dramatically less (supplement) earnings potential over their three years of entitlement. This is not to suggest some individuals in the SSP treatment group would not enroll in NB Works since many were unable to find full-time equivalent work and thereby qualify for the supplement. Indeed, the NB Works was specifically designed for the least employable recipients. But, NB Works offered an alternative route out of social assistance, and the design of the SSP was such that, a priori, the control group may have been more likely to enroll.
Table 2 presents the experimental effect of being randomly assigned to the SSP treatment group on participation in the NB Program.  The timing of NB Works was such that the early SSP cohorts (1992 through to 1993) were more likely to be influenced by the NB Works program. In-take into NB Works ended in early 1994, and thus if substitution bias plays a role there is no reason to expect an experimental difference for the 1994-95 SSP cohorts. In addition, enthusiasm was high early on with NB Works, and there is evidence that the program even permeated the standard media. Certainly, it would be reasonable to think that NB Works was in the mindset of case officers, who in turn would transfer this knowledge to welfare users.[footnoteRef:14]  [14:  Footnote on how NB welfare system is heavy in to the case officer.] 

From Table 2, the raw experimental effect is startling. Overall, participation in NB Works by the control group was remarkably high: nearly 1 in 5 individuals randomly assigned to the SSP control group participated in NB Works. Participation in NB Works by the treatment group was much lower with an experimental impact of around 11 percentage points for the early cohorts. There was a two percentage point effect for the later cohort; not statistically significant. Interestingly, participation among the program group was roughly the same over time; the reason for the overall experimental effect is driven by a very high participation rate among the control group early on. This seems consistent with the notion that substitution bias was driving the difference. 
Table 3 presents regression results that estimate the effects of participating in NB Works on IA rates. Based on earlier work with the SSP data (e.g., Card and Hyslop 2005; Riddell and Riddell 2014), there is reason to be concerned about measurement error with the NB Works questions. The NB Works section of the survey began with the general question: “Have you ever participated in NB Works?” This is the question we use for our primary NB Works variable, as in Table 2 above. To correct for measurement error, we also estimate IV regressions that use the response to the question on whether the individual took a NB Works course as an instrument for the participation question. Because we must use the survey data to examine NB Works, our sample period for this analysis is just the four SSP surveys as opposed to the 70 months of administrative data used for our analysis of BC. The results show a negative correlation between NB Works and IA receipt. We remind readers that there is a mechanical relationship between NB Works and IA: the NB Works program automatically removed the individual from IA and funneled them into training, paid internships and the unemployment insurance system for the remainder of the year – for a total of three years for those that remained in the program. Aside from individuals dropping out of NB Works, there should be a coefficient of unity. The estimated coefficients –even the IV coefficients – thus may appear somewhat small. Figure 7 shows results analogous to BC previously where we predict for the NB early cohorts what IA rates over time would have looked like if the control group had the program group’s (lower) participation in NB Works. Figure 7 uses the coefficients from the IV regression in Table 2 for the early cohorts. We find that rather than IA rates having converged at the 54 month point, there would have been around a 6 percentage point difference; again, consistent with our predictions for BC and the pattern seen for NB’s later cohorts.
To conclude we show, in Figures 6-7, IA rates in calendar time for NB in the same manner as BC above. The figure for the NB early cohorts is highly unusual relative to all other groups we have examined (BC both cohorts and NB later cohort). IA rates decline dramatically to the 60% territory within only 1.5 years and then remain stable for most of the remaining period. This is likely due to the high participation in NB Works, which automatically removed participants from IA caseloads. Finally, we note that our results on the experimental effect of the SSP time limited earnings subsidy for BC if the BC Benefits reforms had not been passed are fairly consistent with the experimental effect for the 1994 cohorts for NB – where over the last 2 to 3 years there was a fairly steady monthly percentage point difference of 5 to 9 percentage points between treatments and controls. 
6. Conclusions
	Three major conclusions have been reached on the basis of the experimental evidence from the SSP demonstration: (i) long-term IA recipients do respond to financial incentives to leave welfare and enter the workforce, (ii) over time a substantial fraction of IA recipients who are single parents with dependent children leave welfare on their own, without financial or other incentives to do so, and (iii) temporary financial incentives to leave IA have temporary but no lasting impacts on welfare receipt and labor force participation. 
This study makes two principal contributions:
(i) Our investigation contributes to the ongoing debate over the advantages and disadvantages of experimental versus non-experimental methods for analyzing social policies. By analyzing the consequences of a substantial policy change that was introduced during the period that a major demonstration project was underway, we provide new evidence on the extent to which the validity of the findings of social experiments may be threatened by such policy changes.
(ii) Our study sheds new light on the conclusions that have been reached to date on the basis of the SSP evidence. On the basis of our investigations, we believe that the SSP experimental estimates are unduly pessimistic about the long-term consequences of temporary financial incentives on welfare dependence. It also appears that the observed behavior of the experimental control group in B.C. over-estimates the extent to which long-term welfare recipients with dependent children leave IA in the absence of incentives to do so. 
	In addition, our study points out the potential value of staggered entry in the design of social experiments. It is difficult to forecast whether policy or other changes will occur during or after an experiment, and even more difficult to assess the likelihood that changes that may contaminate the experimental findings will take place. As in the analysis in this paper, staggered entry may allow researchers to estimate what the experimental findings would have been in a stable policy environment. 
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Table 1 – Estimated coefficients for the probability of being on welfare

	
	British Columbia
	New Brunswick Falsification Test

	
	(1)
	(2)
	(3)
	(1)
	(2)
	(3)

	
	Programs
	Controls
	Programs
	Controls
	Programs
	Controls
	Programs
	Controls
	Programs
	Controls
	Programs
	Controls

	BC Benefits 
	-.033***
(.006)
	-.061***
(.006)
	-.010
(.007)
	-.013*
(.007)
	.001
(.005)
	-.011*
(.005)
	.003
(.011)
	.014
(.010)
	.003
(.011)
	.012
(.010)
	.004
(.010)
	.014
(.010)

	Linear interaction
	-
	-
	-.0058***
(.0007)
	-.0083***
(.0006)
	-.0049***
(.0005)
	-.0076***
(.0005)
	
	-
	.0000
(.0014)
	-.0009
(.0010)
	-.0008
(.0011)
	-.0006
(.0011)

	Fixed effects
	No
	No
	No
	No
	Yes
	Yes
	No
	No
	No
	No
	Yes
	Yes

	R-squared
	.09
	.12
	.09
	.12
	.09
	.12
	.06
	.08
	.06
	.08
	.06
	.08

	N
	90580
	87080
	90580
	87080
	90580
	87080
	81620
	80360
	81620
	80360
	81620
	80360



NOTES: All specifications include 69 SSP time dummies (or dummies for time since onset) as well as calendar month dummies and the monthly (calendar time) unemployment rate. Standard errors are in parentheses and are adjusted for clustering on the baseline interview date.



Table 2
Experimental effect of SSP supplement on NB Works participation

	Control Group

	Program Group
	Difference
	Difference (with controls)

	(a) Early Cohorts

	.188
(.023)
	.071
(.016)
	.117
(.027)
	.117
(.027)

	(b) Later Cohorts

	.098
(.010)
	.080
(.009)
	.018
(.014)
	.018
(.014)

	(c)All Cohorts

	.122
(.010)
	.078
(.009)
	.044
(.013)
	.044
(.013)




Table 3
Estimated coefficients for effect of NB Works on probability of being on welfare

	
	Early Cohorts
	Later Cohorts
	Pooled

	
	OLS
	IV
	OLS
	IV
	OLS
	IV

	Enrolled in NB Works
	-.168
(.028)
	-.509
(.141)
	-.047
(.018)
	-.299
(.090)
	-.089
(.015)
	-.353
(.075)

	Time dummies
	Yes

	Control group* time dummies
	Yes

	Baseline controls
	Yes

	R-squared
	.2
	.16
	.21
	.19
	.21
	.18

	N
	2136
	6464
	8600

	First stage F-stat
	-
	22.9
	-
	40.3
	-
	57.2



NOTES: Standard errors are in parentheses. 
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Figure 2
Income Assistance Caseloads for British Columbia
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Figure 3: IA Rates in British Columbia – Early vs. Later Cohorts
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Figure 4: Predicted IA Rates for British Columbia in the Absence of BC Benefits
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Figure 5: IA Rates in New Brunswick in Calendar Time -- Early Cohorts
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Figure 6: IA Rates in New Brunswick in Calendar Time -- Later Cohorts
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Figure 7: Predicted IA Rates for New Brunswick’s Early Cohorts Under Program Group’s NB Works Enrolment 
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Appendix
Standard SSP Figures of IA Rates over SSP ‘Time Since Onset’

(a) B.C
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(b) NB
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Distribution of observations by baseline date and province
	Date of random assignment

	BC
	NB

	November 1992
	0
	89

	December 1992
	0
	94

	January 1993
	84
	99

	February 1993
	221
	111

	March 1993
	246
	105

	April 1993
	240
	111

	May 1993
	237
	41

	June 1993
	201
	30

	July 1993
	91
	0

	August 1993
	86
	0

	September 1993
	11
	0

	October 1993
	1
	0

	January 1994
	125
	128

	February 1994
	118
	133

	March 1994
	127
	154

	April 1994
	128
	153

	May 1994
	143
	126

	June 1994
	124
	129

	July 1994
	131
	127

	August 1994
	134
	133

	September 1994
	142
	151

	October 1994
	144
	149

	November 1994
	152
	184

	December 1994
	112
	183

	January 1995
	15
	172

	February 1995
	10
	180

	March 1995
	0
	173

	Total SSP observations
	3023
	2955

	Total 1993 cohort
	1229
	497

	Total 1994 cohort
	1580
	1750
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