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ABSTRACT
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percent in the first year post-unionization and by 6 percent after 6 years. These gains are driven 
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introduction of salary floors. The results further reveal that these effects are primarily 
concentrated between 1970 and 1995 and they are financed by an increase in student enrollment. 
We do not find any impacts on employment, tuition or government transfers.

Michael Baker
Department of Economics
University of Toronto
150 St. George Street
Toronto, ON M5S 3G7
and NBER
m.baker@utoronto.ca

Yosh Halberstam
yosh.halberstam@gmail.com

Kory Kroft
Department of Economics
University of Toronto
150 St. George Street
Toronto, ON M5S 3G7
and NBER
kory.kroft@utoronto.ca

Alexandre Mas
University of California, Berkeley 
Haas School of Business
2220 Piedmont Ave
Berkeley, CA 94720
and NBER
amas@berkeley.edu

Derek Messacar
Department of Economics  
Memorial University  
230 Elizabeth Avenue  
St. John's, NL A1C 5S7
Canada
and Statistics Canada
dmessacar@mun.ca



 2 

1. Introduction  

Understanding the effects of unions on the distribution of income has long been a central 

goal of economists. In a seminal contribution, Freeman (1980) challenged the prevailing view at 

the time, showing empirically that unions reduce income inequality. The subsequent publication 

of “What Do Unions Do?” (WDUD, Freeman and Medoff 1984) triggered a substantial body of 

research on how unions affect workers’ and firms’ outcomes.  

While historically most union jobs were in the private sector, coverage in the public 

sector has risen. Card, Lemieux, and Riddell (2020) report that by 2015 coverage rates were 

roughly 5 times higher in the public sector in both Canada and the United States, and the public 

sector accounted for half of all unionized workers.2  

There is good reason to expect that the effects of unions on wages in the public sector are 

different than in the private sector. For example, while unions can do little to increase the 

demand for a firm’s product in the private sector, in the public sector they may be able to extract 

greater resources for education, policing and other types of services. Hence, unions may face 

more resistance in the private sector than in the public sector. 

Despite the growing relative importance of unions in the public sector, little is known 

about their causal impact on the wage structure (Card, Lemieux, and Riddell 2020). Freeman 

(2005) writes that “If one were to analyze the impact of unionism by sector proportionate to 

collective bargaining coverage or membership today, nearly half of one’s research effort would 

be devoted to the public sector”. In fact, Freeman laments that the omission of the public sector 

is one of three serious omissions in WDUD.  

 
2 Card, Lemieux and Riddell (2020) report unionization rates of 39% in the U.S. public sector versus 7% in the 
private sector and 76% versus 17% in Canada. This implies one-half of unionized workers in the U.S. and close to 
60% in Canada are employed in the public sector even though that sector accounts for only 15% (U.S.) to 20% 
(Canada) of total employment. 
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In this paper, we take a step towards addressing this deficit by estimating the causal effect 

of unions on the salary distribution of full-time faculty at Canadian universities. Our focus on 

higher education is motivated by several considerations. First, most Canadian universities are 

public. In recent years, they represent a combined $40 billion enterprise, employing over 

400,000 workers.3 Over much of our period of study, 7 to 11 percent of total public sector 

employment in Canada was in the tertiary education sector.4 Therefore, higher education 

represents a sizeable share of the public sector. Second, there are administrative panel salary data 

for the population of faculty in Canadian universities for the years 1970 through 2022. We 

combine these data with newly collected records of unionization events, and features of first 

contracts such as the presence of “salary floors”. This original data collection establishes the date 

of union certification, mitigating concerns over the mismeasurement of union status which has 

plagued earlier studies of the public sector (see Lewis 1990), and allows us to investigate the 

impact of unions in their first years. Third, a key feature of these data is that they begin in a 

period with no faculty unions and end with over 80 percent of faculty covered by union 

contracts. Thus, these data allow us to empirically examine the unionization of an entire sector of 

the economy over a 50-year period which is useful for understanding the effectiveness of unions 

over time. 

We use difference-in-differences (DID) to estimate the causal effect of unionization on 

the distribution of salaries. We also leverage information on salary floors contained in the first 

union contracts to directly examine whether they contribute to compression of the salary 

 
3 See https://univcan.ca/universities/facts-and-
stats/#:~:text=Source%3A%20Universities%20Canada%20approximation%20based,Labour%20Force%20Survey%
20data%2C%202022.&text=As%20a%20%2440%20billion%20enterprise,for%20close%20to%20410%2C000%20
people. 
4 See CANSIM table 10100025, for the years 1981 through 2012.  
https://open.canada.ca/data/en/dataset/b38895a5-eef9-43ad-bd3f-aa2525de8d24.  

https://univcan.ca/universities/facts-and-stats/#:~:text=Source%3A%20Universities%20Canada%20approximation%20based,Labour%20Force%20Survey%20data%2C%202022.&text=As%20a%20%2440%20billion%20enterprise,for%20close%20to%20410%2C000%20people
https://univcan.ca/universities/facts-and-stats/#:~:text=Source%3A%20Universities%20Canada%20approximation%20based,Labour%20Force%20Survey%20data%2C%202022.&text=As%20a%20%2440%20billion%20enterprise,for%20close%20to%20410%2C000%20people
https://univcan.ca/universities/facts-and-stats/#:~:text=Source%3A%20Universities%20Canada%20approximation%20based,Labour%20Force%20Survey%20data%2C%202022.&text=As%20a%20%2440%20billion%20enterprise,for%20close%20to%20410%2C000%20people
https://univcan.ca/universities/facts-and-stats/#:~:text=Source%3A%20Universities%20Canada%20approximation%20based,Labour%20Force%20Survey%20data%2C%202022.&text=As%20a%20%2440%20billion%20enterprise,for%20close%20to%20410%2C000%20people
https://open.canada.ca/data/en/dataset/b38895a5-eef9-43ad-bd3f-aa2525de8d24
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distribution. Finally, we examine the effects of unionization on employment, student enrollment, 

tuition and government transfers to understand how any salary increases are financed. 

Our empirical analysis leads to three key findings. First, unionization increases salaries, 

on average. In the first year post-unionization, the increase in average salary is around 2 percent, 

rising to 6 percent, 6 years after certification. These salary effects are primarily for union 

certifications in the first half our sample period (1970-1995); we observe little impact in the 

second half (1996-2022). We consider several mechanisms that could explain the time pattern of 

our results. 

Second, unionization compresses faculty salaries. In the unconditional salary distribution, 

gains are concentrated at the lower percentiles. Six years post-certification, the gains range from 

over 10 percent at the 10th percentile to close to 0 at the 75th and 90th percentiles. Consistent with 

this evidence, the effect on salaries is concentrated locally around salary floors with little overall 

impact at the top of the distribution. Interestingly, the heterogeneity in salary gains is not as 

pronounced by academic rank, indicating the compression occurs both within and across ranks.  

Third, in the subperiod where we observe salary gains, unionization led to a significant 

increase in student enrollment. In contrast, we do not find any impacts of unionization on faculty 

employment, tuition, or government transfers, both overall and by subperiod. This suggests that 

wage increases were financed out of increased university revenues.  

Our paper contributes to a large literature on the effects of unions on the wage structure, 

most of which focuses on the private sector. Key studies include Freeman (1984), Card (1996), 

DiNardo, Fortin and Lemieux (1996), Lemieux (1998), Card (2001), DiNardo and Lee (2004), 

Sojourner et al (2015), Frandsen (2021), Fortin, Lemieux and Floyd (2021), Farber et al (2021) 
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and Dodini et al. (2023). These studies generally find a positive impact of unions on wages.5 Our 

analysis of salary floors relates to Card and Cardoso (2022) who examine the responsiveness of 

wages to changes in wage floors in collective bargaining agreements in Portugal. 

While studies of the union wage effect in the wider public sector have a long history 

(e.g., Ashenfelter 1971, Robinson and Tomes 1984), they are much fewer in number. A useful 

summary is Lewis (1990) who concludes that the public-sector union wage gap is between 8-12 

percent. In their reflections on the impact of WDUD, Blanchflower and Bryson (2004) present 

evidence of public sector union wage effects in the late 1990s comparable to those in the private 

sector (15-17%). Finally, Card, Lemieux and Riddell (2020) report that the impact of unions on 

wage inequality is much larger in the public sector than in the private in both the U.S. and 

Canada.  

Our paper also relates to a smaller literature which considers the impact of unionization 

on Canadian faculty compensation. Key papers include Rees, Kumar and Fisher (1995), Hosios 

and Siow (2004) and Martinello (2009).6 These studies find small to no impact of unionization 

on salaries. More generally, studies of the impact of unionization on faculty salaries have yielded 

mixed results. Hedrick et al. (2011) conclude previous studies for the U.S. have produced 

positive, zero and negative estimates of the union salary difference.  

 
5 Farber et al (2021) report a positive family income union premium of between 10 and 20 percent over a 9-
decade period. 
6 Rees, Kumar and Fisher (1995) and Hosios and Siow (2004) are noteworthy as they are based on somewhat similar 
data. There are some key differences, however. First, these studies use aggregate wage and employment data for 
each institution. The sample in Rees, Kumar and Fisher, which spans 1972-1991, is at the institution, rank level, 
covering 56 institutions (although many institutions are missing earnings data for some years). Hosios and Siow’s 
sample, for the period 1973-1990, is at the institution, field of study, rank level for 45 universities. Our analysis is 
based on micro data which allows us to include individual fixed effects in our specifications to control for 
composition bias. Second, since we have micro data, our setting is better suited to estimating the effects of unions on 
the salary distribution. Third, our data covers 60 universities (after sample restrictions and availability of the union 
contracts) and the years 1970-2022, allowing us to investigate  more unionization events and heterogeneity in the 
effects over time. Fourth, these studies use a static two-way fixed effects model whereas we focus on estimating the 
dynamic effects of unionization. Finally, we collected details of the first contract post-unionization which allows us 
to additionally understand the role of salary floors in increasing salaries. 
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A feature of many of these studies is that they are based on cross-sectional comparisons 

between union and non-union workers (controlling for observable differences between union and 

non-union members). Thus, the estimates may be confounded by selection on unobservables. 

Other studies employ parametric corrections to address the selection problem. Few studies (e.g., 

Hoxby 1996, Lovenheim 2009) estimate the wage gap using a quasi-experimental design. 

Against this background, we use DID in a unique setting which spans the entire period over 

which all unionization effects occur in an entire sector. We also note most previous estimates of 

the union wage effects are from samples dominated by “mature” unionized workplaces.7  In 

contrast, our estimates are for newly unionized workers.  

The rest of the paper is organized as follows. Section 2 describes the institutional context 

and rise of faculty unions in Canada. Section 3 discusses the data. Section 4 discusses our 

empirical specification and results. Section 5 concludes.  

2. Faculty Unions in Canada 

The union movement at Canadian universities began in the decade preceding the start of 

our sample period in 1970 where no faculty was unionized. The literature suggests that 

governance, rather than economic concerns, were initially at the forefront of this movement (e.g., 

Savage 1994).8 The Canadian Association of University Teachers (CAUT) was one catalyst of 

the focus on governance, as was the publication A Place of Liberty: Essays on the Government of 

Canadian Universities (Whalley 1964) in 1964 (Horn 1994). Commentators on the state of 

universities at the time use terms like “autocratic”, “oligarchic”, and “paternalistic” to describe 

the rule of university presidents and boards of governors (Heron 2015). However, faculty were 

 
7 Analogous to the sampling of unemployed workers at a point in time, firms in long spells of unionization will be 
more likely to be captured. 
8 See Table S1 in the Supplemental Appendix for the complete list of institutions included in the analysis, dates of 
union formation and details about salary floors included in contracts. 
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split over unionization as the solution to governance issues. There was debate whether unions, 

which codified the employer/employee relationship, might rule out the possibility of collegial 

management (Horn 1994, Heron 2015).9 

Economic considerations to some extent also played a role. Government funding of post-

secondary typically followed enrolment and the budget balance, and consequently so did faculty 

grievance over compensation. The 1960s were a period of rising enrolments, university 

expansion and relative plenty. However, this trend reversed in the 1970s with dips in enrolment, 

the withdrawal of direct federal government funding, and macroeconomic stagnation which 

adversely impacted provincial budgets. The Ontario Minister of Colleges and Universities’ 

stating that the province sought “more scholar for the dollar” in 1971 (Axelrod 1982) 

encapsulates the economic threat that faculty faced in this period. As a result, faculty may have 

come to accept the economic argument to unionize while still uncertain if it addressed questions 

related to governance. While these “structural” factors operated broadly at the national and 

provincial levels, we argue that within this context, idiosyncratic factors led some institutions to 

unionize before others. It is this variation in the timing of unionization that we exploit for our 

DID analysis. We investigate the validity of this assumption by testing for pre-trends. 

The rules for certifying unions are set by provinces. It begins with a membership drive 

through which employees sign union cards. Once the proportion of employees signing cards 

crosses a threshold value, the relevant provincial labor relations board either certifies the union, 

or conducts a vote amongst employees for certification. Unionized faculty are typically 

represented by standalone unions rather than larger unions which represent workers across 

 
9 See also Mackinnon (2015). 
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institutions or sectors of the economy.10 At most universities, they represent “academic staff”, 

which almost always includes faculty and librarians, but in some cases also sessional instructors, 

archivists, counsellors and professional administrative officers.  

It is worth noting that many faculty unions in Canada grew out of faculty associations 

which were founded long before the unionization drives of the 1970s. Faculty associations are 

common at universities that have not unionized. A key difference between faculty unions and 

faculty associations is the right to strike. Faculty associations do not have a right to strike, 

although they may have access to binding arbitration to settle disagreements. Another difference 

is the structure of compensation. As noted by Chant (2005), unionized faculty are much more 

likely to receive formulaic, lock step salary increments based on seniority, and face salary 

ceilings. Faculty who are not unionized are much more likely to receive a part or all of their 

increments based on merit. Finally, the scope of discussions between faculty associations and 

universities is typically not protected by provincial labour relations law and instead governed by 

their historical relationship (“memorandums of agreement”).    

3. Data 

Our data on faculty salaries come from Statistics Canada’s University and College 

Academic Staff System (UCASS), for the years 1970 through 2022. This is an annual collection 

of population-level data on all full-time teaching staff at degree-granting Canadian universities 

and their affiliated colleges, as of October 1 in each year.11 Our sample includes all individuals 

holding appointments at the rank of assistant, associate or full professor, and excludes full-time 

 
10All are also affiliated with the CAUT, the Fédération québecoise des professeurs d’université (FQPPU) or the 
Confédération des syndicats nationaux (CSN). Both unionized and non-unionized faculty are affiliated with the 
CAUT and the FQPPU. Only certified faculty unions (in Quebec) are affiliated with CSN. The organizations 
advocate for university teachers, as well as providing some collective bargaining assistance to unionized members. 
The CSN affiliation unions are autonomous organizations. See Ross and Savage (2020).   
11 See Baker et al. (2023) and the Supplemental Appendix for further details on this dataset.  
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faculty at a rank below assistant professor because pay determination is less clear in this case. 

Our analysis sample also omits private, theological, and military institutions. 

Our primary measure of compensation is “base salary”. This is the annual (12 month) rate 

of pay contractually negotiated between the employee and employer. It excludes other 

components/factors of actual salary including unpaid leave (including maternity or parental 

leave) and stipend pay for senior administrative duties. It also excludes income paid out of 

research grants and other external funding sources. As a robustness check, we also consider a 

measure of compensation corresponding to the actual salary which is available from 1985 

onwards.  

Our data on the dates of unionization and the date and terms of the first contract, are 

based on direct contact with the faculty union at a given university. In most instances, we 

obtained a copy of the first contract which is the source of information on the salary floors we 

examine. In some cases, missing information was obtained from websites maintained by the 

faculty unions, as well as university newspapers which reported the dates and terms of the first 

agreements. For certain institutions we were able to discover the date of unionization but no 

other details. Contract lengths typically range from 1 to 3 years with some applying retroactively 

to the previous salary year. A list of universities, including the union information we collected, is 

provided in Table S1 of the Supplemental Appendix. Institutions that unionized but without 

information on salary floors are included in our analyses of salary, but excluded for our analysis 

of salary floors. This change in sample has little effect on our estimates.12  

We also use data on universities’ enrollments and tuition levels for the period 1972-2022. 

The enrollment data is obtained from Statistics Canada’s University Student Information System 

 
12 For example, in the smaller sample the event-time estimate for salaries in year 6 (Figure 2, panel A) is 0.062 
compared to 0.061 in the larger sample. The other event-time estimates are similarly unaffected. 
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(USIS) for 1972-1994, and Postsecondary Student Information System (PSIS) for 1995-2022. 

The tuition data are obtained from Statistics Canada’s Tuition and Living Accommodations 

Costs (TLAC) survey. Tuition can vary by program, and we use the tuition for domestic students 

in Arts or Humanities as representative for the greater majority of students. Finally, we use data 

on the operating funds universities receive from provincial governments (Canadian Association 

of University Business Officers and Statistics Canada 2024). These data are available for the 

fiscal years 1979/80 through 2022/23.    

4. Empirical Specification and Results 

We use the DID framework in Callaway and Sant’Anna (2021) (CS) to estimate the causal 

effect of unionization on salaries and other outcomes. This framework is designed for a setting 

with multiple time periods and staggered treatment and avoids the econometric challenges 

associated with standard two-way fixed effects (TWFE) regressions.13 CS show that their DID 

estimators identify group-time average treatment effects under the standard parallel trends and no 

anticipation assumptions. In our baseline specification, we use the “doubly-robust” (DR) DID 

estimator. For the reference period, the pre-treatment coefficients average “short-differences”, 

i.e. comparisons of consecutive periods, and the post-treatment coefficients are “long-

differences”, i.e. comparisons relative to the period before treatment.14 The control group is  

 
13 For the pitalls of using TWFE regressions in DID setups, see de Chaisemartin and D’Haultfœuille (2020), 
Goodman-Bacon (2021), Sun and Abraham (2021), Athey and Imbens (2022) and Borusyak, Jaravel and Spiess 
(2023). 
14 Roth (2024) shows that the choice between short differences and long differences may matter for interpreting 
visual evidence of a particular violation of the parallel trends assumption. Estimates of the pre-treatment coefficients 
using long-differences, reported in Supplemental Appendix Figure S1, are similar to the ones from our baseline 
specification.  
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“never-treated” institutions and all cohort-specific treatment effects are aggregated using a 

simple average.15  

We define an individual as treated in a given year if, during that year, the individual 

works at a university at which a faculty union has been certified. In our primary specification, we 

include individual and year fixed effects and report standard errors clustered at the institution 

level. Controlling for individual fixed effects absorbs institution fixed effects and province fixed 

effects and implies that the treatment effects are identified using changes in union status for 

incumbent workers due to the formation of a union at the institution. We also explore robustness 

to including time-varying controls for rank, administrative responsibilities, years of experience 

(cubic), and dummy variables for sabbaticals or unpaid leave. Finally, we limit the sample to the 

relative years [−4, +6] where the coefficient estimate at -4 is normalized to 0 by construction 

and year 0 corresponds to the year of union certification.16  

We also investigate whether salary floors increase wages at the bottom of the salary 

distribution using the framework of Autor et al. (2006) and Cengiz et al. (2019). Starting with the 

sample of universities with first contracts specifying salary floors and universities that never 

unionized, we create counts of the total number of workers within institution-year-rank-$1000 

wide salary bin cells, ranging from $0 through the maximum salary observed across universities 

and years. This dependent variable is regressed on a set of relative-bin indicators, their 

interactions with a post-treatment indicator, as well as year-bin and institution-bin fixed effects. 

 
15 We explore robustness of results to including the eventually-treated (i.e., not-yet-treated) group (Supplemental 
Appendix Figure S2) and other specifications, namely ordinary least squares and aggregating group-specific 
treatment effects using cohort weights (Figure S1). 
16 In Supplemental Appendix Figure S3, we consider a wider event-study window and a find similar pattern of 
treatment effect estimates although the post-treatment estimates get noisier at longer time horizons. 
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17 Each relative-bin indicator takes the value of “1” if the salary in that bin is within $𝑥 of the 

salary floor that took effect in the year of unionization, and “0” otherwise, where 𝑥 varies in 

$1,000 increments.18 We report the average of the relative-bin indicator/ post-treatment indicator 

interactions over the first six years post-unionization. This indicates the effect of unionization on 

employment in that bin over this period.   

Panel A of Table 1 shows the number and timing of certifications of faculty unions over 

the sample period. While the certifications are spread out across Canada, universities in Ontario 

and Quebec are early movers while universities in British Columbia (BC) do not unionize until 

the 2010s. Panel A of Figure 1 shows that the percentages of faculty and institutions unionized 

move in tandem, reaching around 60 percent by the end of the first half of our sample period in 

1995 and close to 80 percent by the end of our sample period in 2022.  

Panel B of Table 1 contains the descriptive statistics for faculty at institutions that never 

unionized during our sample period (columns 3-4), our control group, and institutions that ever 

unionized (columns 5-6). Faculty at unionized workplaces are slightly younger, more likely to be 

male, less likely to hold a PhD, hold a lower rank position, and have lower salaries.  

To provide additional context for our results, we first present naïve estimates of the union 

salary premium in our sample, by year, using a standard OLS regression, in panel B of Figure 1. 

In the early 1970s, the premium hovered just above of 5 percent. Starting in the late 1980s, there 

was a secular downward trend and by the late 1990s, the premium disappeared and even became 

negative in some later years. While these estimates rely on the strong selection-on-observables 

 
17 Inclusion of year-bin and institution-bin FEs requires treatment effects to be expressed relative to at least one pre-
treatment relative-bin indicator. The highest relative-bin indicator is used, as it is the furthest from the salary floor 
where direct effects of the floors should be negligible. 
18 For institutions where salary floors vary within cell (e.g., by experience), the smallest salary floor is used. 
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assumption, they are consistent with the causal impact of unions on salaries becoming weaker 

over time.  

Our DID estimates of the impact of unionization on faculty salaries using the CS DR 

estimator are presented in panel A of Figure 2.19 In the pre-unionization period, the estimates are 

statistically insignificant and tightly centered around 0 demonstrating that faculty who unionized 

were not experiencing differential salary growth prior to certification relative to faculty who 

were not unionized. In the year after certification, there is a jump in the average salary of 

unionized faculty of 2.4 percent which grows over time reaching 6.1 percent by year 6. This 

dynamic pattern suggests the estimates should be interpreted causally rather than a result of 

differential pre-trends. One interpretation of the growth in the union premium over time is that 

certain details of the first contract took time to implement. Since the first contracts vary in length 

between 1-3 years, it is also possible that subsequent contracts achieved larger gains. 

Nevertheless, these results provide clear visual evidence that the unionization of faculty led to 

short-term relative salary growth.   

In panel B of Figure 2 we report DID estimates by subperiods, 1970-1995 and 1996-

2022. The results indicate that the wage effects of unionization are primarily in the first period. 

In the first period the estimates are roughly one percentage point larger than their counterparts 

panel A, while in the second period the estimates are mostly near zero and statistically 

insignificant.20 Interestingly, this evidence which is based on an entirely different research design 

corroborates the evidence based on conventional OLS estimates in Figure 1.  

 
19 The full set of regression estimates for this specification and the others presented in this section are provided in 
tables in the Supplemental Appendix. 
20 An exception is the point estimate at +6 years. However, since the standard errors are considerably larger at longer 
time horizons, we do not interpret this as strong evidence of a true causal effect. 
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One explanation for the decline in the union premium over time is selection on gains into 

treatment: universities with the largest treatment effects were the first to unionize. This is related 

to the concept of “site selection bias” (Allcott 2015). Another explanation is that the bargaining 

power of unions has declined over time. Although we cannot definitively distinguish between 

these two mechanisms, two pieces of evidence support the latter one. First, there has been a 

sustained decline in the union premium in the broader Canadian labor market at a time when 

unionization was declining (which contrasts with our setting where unionization is increasing 

over time). Supplemental Appendix Figure S4 shows that the union premium has declined over 

time in the public sector. Second, markers of union militancy declined over the period, perhaps 

reflecting declining unionism in the broader labor market .21 

We have evaluated the robustness of our estimates in several ways. First, we find they are 

not sensitive to including time-varying individual controls (see Supplemental Appendix Figure 

S5). This is potentially important because there are some differences in the characteristics of 

faculty, across the union and non-union sectors (Table 1, panel B).  Second, we consider a 

different measure of pay, an individual’s actual salary (see Supplemental Figure S6). 

Interestingly, the estimates reveal larger effects of unionization: 4.9 percent salary increase in 

year 1 which grows to 11.6 percent in year 6, indicating that unions are negotiating additionally 

on non-base pay margins, such as stipends. Finally, while our evidence provides little evidence 

of a violation of our assumption of common pre-trends, to further assess this assumption, we 

construct robust confidence intervals following the method of Rambachan and Roth (2023) (see 

Supplemental Appendix, Figure S7). The so called “breakdown value” is around 0.4. With 

 
21 Aggregate unionization fell from near 40 percent to under 30 percent over our sample period 
(https://www150.statcan.gc.ca/n1/daily-quotidien/170908/cg-a003-png-eng.htm), while the hours not worked due to 
strikes and lockouts per 1000 employees fell from over 100 in the late 1970s to less than 10 in 2021. 
(https://www150.statcan.gc.ca/n1/pub/14-28-0001/2020001/article/00017-eng.htm). 

https://www150.statcan.gc.ca/n1/daily-quotidien/170908/cg-a003-png-eng.htm
https://www150.statcan.gc.ca/n1/pub/14-28-0001/2020001/article/00017-eng.htm
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reference to panel A in Figure 2, this pattern might be expected since the original confidence 

interval of the estimate of the treatment effect estimate in period 1 spans an interval very close to 

0. We balance this evidence against the strong visual evidence in Figure 2 of post-treatment 

effects that are distinct from the estimated pre-trends.   

We next examine the impact of unionization on wage inequality. Panel C of Figure 2 

presents DID estimates at different percentiles of the unconditional faculty salary distribution 

using the re-centered influence function (RIF) method of Firpo et al. (2009).22 The estimated pre-

trends are small and statistically insignificant. Post-unionization, the magnitude of estimated 

treatment effects are monotonically decreasing in the percentile—12.4 percent for the 10th 

percentile and indistinguishable from zero at the 90th percentile. These results indicate that the 

distribution of faculty salaries becomes more compressed when a faculty becomes unionized 

which is consistent with Freeman (1980).23 One reason why unions may not increase salaries at 

the top is due to outside options. High-paying faculty at non-unionized workplaces may be more 

successful at securing wage increases through outside offers. This mechanism for salary growth 

may not be possible when salaries are determined by unions.  

A natural question is whether this wage compression has implications for salary 

differences by academic rank. The point estimates in panel A of Figure 2 show some 

compression across ranks, although it takes time to emerge. This suggests that the salary 

compression occurs both within and across academic rank.24 

 
22 Although Firpo et al. (2009) examine RIF in a cross-sectional setting, its use in a DID setting was initially 
proposed by Havnes and Mogstad (2015) and subsequent papers have followed their approach.  
23 In Supplemental Apendix Figure S8, we consider a simpler measure of  compression: a 0/1 indicator that a faculty 
member’s salary is below the 25th percentile of the (inflation-adjusted) distribution of salaries for the treatment 
group in the pre-treatment period. The relative probability of being below this salary percentile declines rapidly 
post-unionization: a decline of 4.9 percentage points in the year after certification and of 11.1 percentage points by 
year 6.  
24 Goolsbee and Syverson (2019) find that universities have significant labor market power over their tenure track 
faculty, greatest over full professors and smaller over associate and assistant professors. As Robinson (1933) noted, 
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While there are a number of mechanisms a union could pursue to compress the salary 

distribution, not all of them have immediate effects. For example, unionized workplaces often 

negotiate standardized salary ladders as a function of job class and experience, and as noted 

above they characterize unionized universities in Canada. Absent any allowance for “market 

adjustments” or merit, these ladders might lead to compression across academic disciplines and 

ranks. Another possibility is to structure COLAs to advantage lower paid faculty. While either of 

these options might undermine fledgling union solidarity, more importantly, it is hard to see how 

they would have a large impact in a short period of time.   

A more promising explanation is the implementation of wage floors, especially if they are 

set to affect a non-trivial number of faculty salaries. These floors stipulate an overall minimum 

salary for all faculty, or floors that vary by rank and/or experience. They are present in 85 

percent of the union contracts we observe covering over 89 percent of union observations in our 

sample.  

Our estimates of the effects of these floors are reported in Figure 3. Each bar in the figure 

reveals the average employment change in the indicated bin over the 6 years following 

certification, relative to universities that never unionized. In panel A, we report the estimates for 

the full sample period and in panels B and C the estimates for the two sub-periods. Panel A 

shows that salary floors push faculty up the salary distribution. First, the estimates below the 

floor are mostly negative, with larger reductions in bins further from the floor. Second the 

estimates for the bins just above the salary floor are mostly positive, with the largest changes at 

$6000 above the floor. Third, as might be expected, the effect fades higher up the salary 

distribution: the estimates are small and statistically insignificant by roughly $12,000 above the 

 
unions can substantially increase wages in the presence of monopsony. Our results are nominally at odds with this 
line of reasoning as they tend to suggest the opposite pattern. 
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floor. Finally, the estimates indicate a statistically insignificant impact on overall employment of 

just over 11 faculty. The results in panels B and C are consistent with our earlier findings that the 

salary effects of unionization are concentrated primarily in the first half of our sample period.  

In the Supplemental Appendix, we further characterize the compressing effects of 

unionization by estimating the salary effects by other markers of high and low paid faculty. We 

find that the gains are concentrated in low-paying academic departments suggesting that 

unionization reduces interdepartmental salary differences (see Figure S9, Panel A).25 In contrast, 

unionization has little effect on salary differences across STEM (Science, Technology, 

Engineering and Mathematics) and non-STEM fields (see Figure S9, Panel B).  

Overall, our evidence indicates an increase in salaries at the bottom of the distribution 

with little change at the top. To get a sense of the incidence of unionization born by universities, 

we have aggregated our data to the institution level and examined the effect on the average salary 

(see Supplemental Appendix Figure S10). The estimates indicate that unionization increases the 

average faculty wage by 2.1 percent in year 1 and by 4.7 percent by year 6.  

How do universities pay for this wage increase? Since the rise in salaries presumably 

moves universities up their labor demand schedule, some overall negative impact on 

employment might be expected. However, given the academic institution of tenure, the 

possibility of such an adjustment in the short term might be limited. Additionally, the effect on 

employment may be muted if universities have monopsony power as in Goolsbee and Syverson 

(2019). 

The evidence in Figure 3 suggests an economically small and statistically insignificant 

effect of unions on overall employment. This finding is underlined in Figure 4, panel A which 

 
25 Departments are assigned to be high paying or low paying based on whether their pay was below or above the 
median for all departments at event-time −4, respectively. 
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presents the corresponding DID estimates of unionization on total faculty employment, broken 

down by sample period.26 In Supplemental Appendix Figure S11, we also examine union 

impacts on the number of new hires, promotions to higher ranks and separations. For all these 

outcomes, we do not find any statistically significant effects of unionization.27 

If the increase in salaries is a not offset by a reduction in employment, what other 

margins can universities adjust? Figure 4 presents evidence for enrollment (panel B), tuition 

(panel C), and government transfers (panel D) at the institution level. The estimates in panel B 

reveal a statistically significant increase in enrollment of 13.6 percent 6 years post-unionization 

in the first half of our sample period (when the salary gains are concentrated). In contrast, there 

is little evidence of any adjustment of tuition or government transfers.  This is perhaps not 

surprising as tuition fees for domestic students are typically regulated by provincial governments 

either in level or in the rate of increase. Similarly, transfers are standardized at the provincial 

level, and it is unlikely the province would increase them solely for the universities that unionize. 

By contrast, enrollment is a lever that is relatively straightforward for each institution to adjust 

and does not necessarily require provincial government involvement.  

Of course, we cannot rule out that some of the wage increase is paid for through channels 

that are unobserved. For example, universities can cut back on their use of part-time faculty or 

staff. Additionally, fewer resources may be spent on capital expenditures, such as maintaining 

infrastructure.  

5. Conclusion 

 
26 For this specification, we collapse the micro data to institution-year cells and replace individual fixed effects with 
institution fixed effects. 
27 It is possible that unions affect workforce composition along margins. Supplemental Appendix Figure S12 shows 
that unions have no impact on the observable composition of faculty according to age, sex, citizenship, and 
experience. 
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We use a DID framework to estimate the impact of unionization on the salaries of faculty 

at Canadian universities. Our analysis uncovers an initial positive impact of unionization on 

average salaries of over 2 percent, which grows to 6 percent after 6 years. The impact is 

primarily for faculties that unionized in the first half of our sample period. This suggests either a 

selection of faculties into unionization on gains, or a secular change in the bargaining 

environment.  

We also find that unionization leads to compression of salaries with the effects 

concentrated at the bottom of the salary distribution. This effect is evident in the percentiles of 

the unconditional distribution of faculty salaries. Salary floors, present in many of the first union 

contracts we study, are a natural mechanism driving the salary compression in the first years 

after unionization. We document how these floors push faculty up the salary distribution in the 

initial period post-certification.    

Finally, our evidence indicates that the wage gains due to unionization are primarily paid 

for through increased student enrollment. We find no evidence of a reduction in employment or 

an increase in tuition or government transfers. This evidence suggests that faculty may bear part 

of the cost of greater enrollment if teaching demands increase and/or class sizes become larger. 

Given the effects we document in our paper, interesting directions for future research are to 

consider the effects of unions on faculty productivity, working conditions, and student 

performance. 
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Figure 1: Union Rates and the Union Earnings Premium by Year 
 

 
(A) Percent of Institutions and Individuals Unionized 

 

 
(B) Union Earnings Premium 

 
Notes: Panel A shows the percent of institutions with unions relative to total number of institutions as well as the percent of faculty members at 
institutions with a union relative to the total number of faculty members. Panel B shows the estimated union earnings premium by year without 
controls and with controls. Base annual salary is used, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a 
consistent measure of earnings over time. The premium is estimated by regressing the log of salary on a union status dummy interacted with year 
fixed effects, and including fixed effects for institution and department. The control variables include fixed effects for age (in years), gender, 
citizenship, rank, administrative responsibilities, sabbatical leave and unpaid leave, and a cubic polynomial for years of experience. The 
categories for administrative responsibilities are: none; Chairs/Heads/Directors; Associate/Vice Deans; and Deans. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Figure 2: Effect of Unionization on Salaries 

 

  
(A) Average Salaries (B) Salaries by Time Period 

  

    
(C) Percentiles of Salaries (D) Salaries by Academic Rank 

 
Notes: The Callaway and Sant’Anna estimator is used in all panels. The default options (i.e., control group is never-treated only; and “short gaps” 
for periods before treatment) are selected. See the “csdid.ado” Stata command help file for further information. In all panels, the dependent 
variable uses base annual salary, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a consistent measure of 
earnings over time. Specifically, the dependent variable in panels A, B and D is the log of base salary. The dependent variable in panel C is the 
re-centered influence function (RIF) of earnings evaluated at each percentile shown in the event-study sample. The model specification includes 
individual and year fixed effects. Panel B is restricted to institutions that unionized in the relevant time period as stated in the legend or that never 
unionized. The corresponding regression results for panel A are shown in column (1) of Table S2, for panel B in Table S3, for panel C in Table 
S4, and for panel D in Table S5 of the Supplemental Appendix. The 95% confidence intervals are shown as vertical bars, with standard errors 
clustered by institution. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Figure 3: Effect of Salary Floors at Unionization on Employment by Relative Salary and by Time Period 

 

 
(A) 1970-2022 

  

  
(B) 1970-1995 (C) 1996-2022 

 
Notes: Based on the estimator by Cengiz et al. (2019). Restricted to institutions that ever unionized and have salary floor information in the 
relevant time period as stated in the legend or that never unionized and to the years used in the event-study analysis. The model is estimated on 
data collapsed to institution-year-rank-salary bin cells. Salary bin widths of $1,000 are used, beginning at $0 and increasing to the maximum 
salary. The dependent variable is the total number of individuals within each cell. The dependent variable is regressed on a set of relative-bin 
indicators as well as a set of relative-bin indicators interacted with a post-treatment indicator. Year-bin and institution-bin fixed effects (FE) are 
included. Each relative-bin indicator takes the value of “1” if the salary in that bin is $𝑥 distance from the salary floor that took effect in the year 
of unionization, and “0” otherwise, where 𝑥 varies along the horizontal axis (also in bins of width $1,000). For institutions whose salary floors 
vary within cell (e.g., by experience), the smallest salary floor is used. The coefficients on the relative-bin indicators interacted with a post-
treatment indicator are shown in the figure. Inclusion of year-bin and institution-bin FEs requires treatment effects to be expressed relative to at 
least one pre-treatment relative-bin indicator. The highest relative-bin indicator is used, as it is the furthest from the salary floor where direct 
effects of the floors should be negligible. Each bar is the effect of unionization on the change in the percent of workers earning $𝑥 from the salary 
floor. The change in employment reported in the top-right is the sum of all bars, with standard error in parentheses. The 95% confidence intervals 
are shown as vertical bars, with standard errors clustered by institution. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Figure 4: Effects of Unionization on Revenue-Generating Outcomes 

 

  
(A) Number of Workers (B) Enrollment 

  

  
(C) Tuition (D) Government Transfers 

 
Notes: Restricted to institutions that unionized in the relevant time period as stated in the legend or that never unionized. The Callaway and 
Sant’Anna estimator is used in all panels. The default options (i.e., control group is never-treated only; and “short gaps” for periods before 
treatment) are selected. See the “csdid.ado” Stata command help file for further information. The model is estimated on data collapsed to 
institution-year cells. The dependent variable in panel A is the number of faculty by institution and year. The dependent variable in panel B is the 
log of total enrollment by institution and year. This includes full-time and part-time students who are in both undergraduate and graduate 
programs. It excludes students who are enrolled in courses but not seeking an academic degree, diploma or certificate. The dependent variable in 
panel C is the log of tuition by institution and year. The measure of tuition is the price paid for a Bachelor’s degree in the Arts or Humanities by 
resident (i.e., domestic or non-international) students. The dependent variable in panel D is the log of transfers from the provincial government to 
the university in the year. The model specification includes institution and year fixed effects. The corresponding regression results for Panel A are 
shown in column (1) of Table S6 for 1972-2022. For the estimates for the subperiods, see columns (1) and (2) of Table S7. The results in panels 
C, D and E in Table S8 of the Supplemental Appendix. The 95% confidence intervals are shown as vertical bars, with standard errors clustered by 
institution. 
Sources: Statistics Canada, University and College Academic Staff System, 1970 to 2022 (Panel A); Statistics Canada, University Student 
Information System, 1972 to 1994, and Postsecondary Information System 1995 to 2022 (Panel B); Statistics Canada, Tuition and Living 
Accommodation Costs, 1972 to 2022 (Panel C); Statistics Canada and Canadian Association of University Business Officers, Financial 
Information of Universities and Colleges, 1979 to 2022 (Panel D); and self-collected union data.   
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Table 1: Characteristics of Institutions and Data Sample 

Panel A: Unionization Events 
 1970s  1980s  1990s  2000s  2010 or Later 
 Count Ratio  Count Ratio  Count Ratio  Count Ratio  Count Ratio 
 (1) (2)  (3) (4)  (5) (6)  (7) (8)  (9) (10) 
Canada 23 41.8  11 56.7  6 65.6  4 71.0  7 82.3 
By Region               
   Atlantic 4 36.4  3 63.6  0 63.6  2 81.8  0 81.8 
   Quebec 8 53.3  4 70.6  2 82.4  0 82.4  1 88.2 
   Ontario 7 38.9  2 45.0  4 65.0  2 71.4  0 71.4 
   Western 4 50.0  2 66.7  0 66.7  0 66.7  3 100.0 
   British Columbia 0 0.0  0 0.0  0 0.0  0 0.0  3 75.0 

Panel B: Data Sample Characteristics 
 Full Sample  Never Unionized  Unionized 

 Mean 
Standard 
Deviation  Mean 

Standard 
Deviation  Mean 

Standard 
Deviation 

 (1) (2)  (3) (4)  (5) (6) 
Demographics         
   Age (Years) 47.2 9.9  48.0 10.0  45.9 9.6 
   Women (Percent) 21.8 41.3  23.1 42.2  19.6 39.7 
Degree (Percent)         
   PhD 78.0 41.4  80.7 39.5  73.3 44.3 
   Professional 7.2 25.8  8.3 27.5  5.2 22.3 
   Master’s 11.7 32.1  8.4 27.7  17.3 37.8 
   Below Master’s 3.2 17.6  2.7 16.1  4.2 20.0 
Rank (Percent)         
   Assistant Professor 24.4 42.9  23.4 42.3  26.2 43.9 
   Associate Professor 37.3 48.4  36.0 48.0  39.4 48.9 
   Full Professor 38.3 48.6  40.6 49.1  34.4 47.5 
Job Traits (Percent)         
   Unionized 20.4 40.3  0.0 0.0  55.3 49.7 
   Has Responsibilities 10.1 30.1  9.5 29.4  11.0 31.3 
Salary (Dollars)         
   Full Sample 142,900 46,300  149,700 48,650  131,350 39,400 
   Assistant Professor 106,850 31,200  108,100 32,650  101,500 23,600 
   Associate Professor 132,950 32,150  135,150 33,600  125,150 24,850 
   Full Professor 175,600 44,450  178,700 45,700  162,600 36,150 
Institutional         
   Faculty Size (Count) 600 600  750 700  400 350 
   Enrollment (Count) 16,850 16,950  24,350 20,700  10,750 9,500 
   Tuition (Dollars) 3,800 1,800  4,200 1,800  3,550 1,700 
   Transfers (Thousands 
of Dollars) 239,700 277,000  325,200 317,700  149,800 188,850 

Number of Individuals 62,493  30,389  32,104 
Number of Observations 539,812  340,763  199,049 

Notes: Panel A reports the number of union formation events per decade and by region. The “Ratio” column refers to the cumulative percent of 
institutions that were unionized by the end of the corresponding decade in that region expressed relative to the total number of institutions in that 
region up to that time. The Atlantic region comprises Newfoundland and Labrador, Prince Edward Island, Nova Scotia and New Brunswick. The 
Western region comprises Manitoba, Saskatchewan and Alberta. Panel B reports descriptive statistics of the sample of faculty included in the 
analysis. The reported values are averages over all observations (i.e., averages both across individuals and within individuals over time) used in 
the event-study analysis. The salary measure used is a base annual rate, which offers a consistent measure of employees’ annual earnings over 
time and across institutions. Currency values, faculty size and enrollment are rounded to the nearest 50. Currency values are expressed in 2022 
constant dollars. To control for outliers, salaries are winsorized at the 0.5th and 99.5th percentiles. In Panel B, columns (3) and (4) pertain to 
individuals at institutions that never unionize and columns (5) and (6) pertain to the remaining institutions that eventually unionize, using 
observations from both before and after unionization. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; Statistics Canada, University Student Information 
System, 1972 to 1994, and Postsecondary Information System 1995 to 2022 (enrollment statistics); Statistics Canada, Tuition and Living 
Accommodation Costs, 1972 to 2022 (tuition statistics); Statistics Canada and Canadian Association of University Business Officers, Financial 
Information of Universities and Colleges, 1979 to 2022 (government transfers statistics); and self-collected union data. 
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Supplemental Appendix 
 
 
Description of University and College Academic Staff System (UCASS) 

 
The survey captures all professors/teachers within faculties, academic staff in teaching 

hospitals, visiting academic staff, and research staff who have academic rank and salary similar 

to teaching staff, for all those whose term of appointment is not less than twelve months. It 

excludes administrative and support staff, librarians, and research and teaching assistants. 

Participation in UCASS is mandatory and it is administered directly to institutions. The 

unit of observation in the data is the individual but the survey unit is the institution. Information 

on the economic and demographic characteristics of staff—including pay—are obtained directly 

from payroll records. Individuals are assigned (anonymized) internal identification numbers, 

which allow us to follow them over time within institutions. However, because the numbers are 

university specific we cannot track mobility of individuals across institutions. Statistics Canada 

works closely with institutions to maintain consistent reporting each year and to ensure the data 

are comparable across institutions.1   

Our primary measure of wages is the annual (12 month) rate of pay contractually 

negotiated and agreed upon between the employee and employer. Because the data are collected 

typically in October, they provide a view of salaries for the fiscal year at this time. Statistics 

Canada has worked closely with the institutions to obtain a measure of base salary that is 

comparable across institutions and over time. It excludes other components/factors of actual 

salary including unpaid leave (including maternity or parental leave) and stipend pay for senior 

 
1 Baker et al. (2023) provide further detail of these data including the suspension of collection between 2011 and 
2015 which has been remedied by Statistics Canada using the National Faculty Data Pool.   
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administrative duties. It also excludes income paid out of research grants and other external 

funding sources. 

As a robustness check, we also consider a measure of compensation corresponding to the 

actual salary which is generally available for the sample period from 1985 onwards. In the 

available years, we find there a close relationship between base and actual salary in practice; 

base salary accounts for 104.0 percent of actual salary on average within institutions and years 

for which actual salary is observed and the correlation coefficient is 0.9215 within the analytical 

sample. On average, base salary exceeds actual salary due to unpaid leave.  
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Figure S1: Effect of Unionization on Average Salaries using OLS, Long Differences or Stabilized Weights 
 

 
 
Notes: The dependent variable is the log of base annual salary, which excludes additional pay such as stipends and reduced pay due to leave, 
reflecting a consistent measure of earnings over time. The model specifications include individual and year fixed effects. The estimators used are 
ordinary least squares (OLS) with two-way fixed effects as well as the version of the Callaway and Sant’Anna estimator that uses either the 
universal reference period where pre-treatment effects are estimated using “long-differences” (i.e., the “long2” option in the “csdid.ado” Stata 
command) or the Callaway and Sant’Anna estimator with stabilized weights (i.e., the “stdipw” option in the “csdid.ado” Stata command), but all 
other options as the default options, as stated in the legend. By design, the universal reference period is set to event-time 0, as shown. The 
corresponding regression results are shown in Table S9 of the Supplemental Appendix. The 95% confidence intervals are shown as vertical bars, 
with standard errors clustered by institution. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.
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Figure S2: Effect of Unionization on Average Salaries with Never-treated and Not-yet-treated in Control Group 
 

 
 
Notes: The Callaway and Sant’Anna estimator is used. The default option (i.e., “short gaps” for periods before treatment) is selected, except that 
the control group now comprises both never-treated and not-yet-treated. See the “csdid.ado” Stata command help file for further information. The 
dependent variable is the log of base annual salary, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a 
consistent measure of earnings over time. The model specification includes individual and year fixed effects. The corresponding regression 
results are shown in Table S10 of the Supplemental Appendix. The 95% confidence intervals are shown as vertical bars, with standard errors 
clustered by institution 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Figure S3: Effect of Unionization on Average Salaries using Wide Time Interval 
 

 
 
Notes: The Callaway and Sant’Anna estimator is used. The default options (i.e., control group is never-treated only; and “short gaps” for periods 
before treatment) are selected. See the “csdid.ado” Stata command help file for further information. The dependent variable is the log of base 
annual salary, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a consistent measure of earnings over time. 
The model specification is identical to panel A in Figure 2 except that the event-time window is extended to range from 9 years before treatment 
to 11 years after treatment (i.e., including an additional five years on either side of the treatment). The corresponding regression results are shown 
in column (1) of Table S11 of the Supplemental Appendix. The 95% confidence intervals are shown as vertical bars, with standard errors 
clustered by institution 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Figure S4: Union Wage Premium in the Canadian Public and Private Sectors, 1984 to 2023 
 

 
 
Notes: The estimates of 𝛽! and 𝛽" are plotted from the regression ln(𝑠𝑎𝑙𝑎𝑟𝑦#$) = 𝛽!𝑝𝑢𝑏𝑙𝑖𝑐#$ × 𝑢𝑛𝑖𝑜𝑛#$ + 𝑝𝑟𝑖𝑣𝑎𝑡𝑒#$ × 𝑢𝑛𝑖𝑜𝑛#$ + 𝛤𝑋#$ + 𝜀#$ 
using data on all individuals aged 15-64 in the labor force. 𝑝𝑢𝑏𝑙𝑖𝑐#$ and 𝑝𝑟𝑖𝑣𝑎𝑡𝑒#$ are indicators equal to one if individual 𝑖 in year 𝑡 is an 
employee in that sector and union is an indicator equal to one if they are either a union member or covered by a collective bargaining agreement. 
𝑋#$ is a vector of controls for gender, education-by-age group, province, and sector fixed effects. 𝑋#$ also includes month fixed effects for 1997 to 
2003. Salaries are deflated using national CPI in 2002. Individuals are dropped if their wage is below 2.5 CAD per hour and are topcoded to 74.3 
in the Labour Force Survey for consistency with the Survey of Union Membership. Topcoded salaries in the Survey of Work Arrangements are 
multiplied by an adjustment factor of 1.143. These adjustments are consistent with Card, Lemieux, and Riddell (2020). 
Source: Statistics Canada, Survey of Union Membership, 1984; Statistics Canada, Survey of Work Arrangements, 1991, 1995; and Statistics 
Canada, Labour Force Survey, March and November, 1997 to 2023.  
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Figure S5: Effect of Unionization on Average Salaries using Various Controls 
 

 
 
Notes: The dependent variable is the log of base annual salary, which excludes additional pay such as stipends and reduced pay due to leave, 
reflecting a consistent measure of earnings over time. The model specifications include individual and year fixed effects. The Callaway and 
Sant’Anna estimator is used. The default options (i.e., control group is never-treated only; and “short gaps” for periods before treatment) are 
selected. Additional controls are included as stated in the legend. See the “csdid.ado” Stata command help file for further information. The 
categories for administrative responsibilities are: none; Chairs/Heads/Directors; Associate/Vice Deans; and Deans. Years of experience is 
controlled for using a cubic polynomial. Other pay-related fixed effects (Fixed Effect) consist of indicators for: receiving a stipend; being on 
sabbatical; having reduced pay; and taking unpaid leave. The corresponding regression results are shown in Table S2 of the Supplemental 
Appendix. The 95% confidence intervals are shown as vertical bars, with standard errors clustered by institution. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Figure S6: Effect of Unionization on Average Salaries by Measure of Pay 
 

 
 
Notes: Restricted to observations with both non-missing and non-zero base and actual pay in the year. Actual pay is not available before 1985. 
The Callaway and Sant’Anna estimator is used. The default options (i.e., control group is never-treated only; and “short gaps” for periods before 
treatment) are selected. See the “csdid.ado” Stata command help file for further information. The dependent variable is either the log of base 
annual salary, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a consistent measure of earnings over time, 
or actual pay, which may be less than base pay due to unpaid leave or higher than base pay due to stipends, as stated in the legend. The model 
specification includes individual and year fixed effects. The corresponding regression results are shown in Table S12 of the Supplemental 
Appendix. The 95% confidence intervals are shown as vertical bars, with standard errors clustered by institution 
Source: Statistics Canada, University and College Academic Staff System, 1985 to 2022; and self-collected union data.  
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Figure S7: Robust Inference Using Honest DiD 
 

 
 
Notes: The robust inference approach in Rambachan and Roth (2022) is implemented using the Honest DiD postestimation Stata command to the 
Callaway and Sant’Anna estimator. The default options (i.e., control group is never-treated only; and “short gaps” for periods before treatment) 
are selected. See the “csdid.ado” Stata command help file for further information. The model specification includes individual and year fixed 
effects. The 95% confidence intervals are shown as vertical bars, with standard errors clustered by institution 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Figure S8: Effect of Unionization on Low-Income Status 
 

 
 
Notes: The Callaway and Sant’Anna estimator is used is used. The default options (i.e., control group is never-treated only; and “short gaps” for 
periods before treatment) are selected. See the “csdid.ado” Stata command help file for further information. The dependent variable uses base 
annual salary, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a consistent measure of earnings over time. 
Specifically, the dependent variable is an indicator equal to “1” if the income for the year is below the 25th percentile and “0” otherwise, where 
this percentile is based on total (inflation-adjusted) earnings for the treatment group in the pre-treatment period. The model specification includes 
individual and year fixed effects. The corresponding regression results are shown in column (1) of Table S13 of the Supplemental Appendix. The 
95% confidence intervals are shown as vertical bars, with standard errors clustered by institution. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Figure S9: Effect of Unionization on Average Salaries by Department Characteristics 
 

 
(A) Low-paying versus High-paying 

 

 
(B) STEM versus Non-STEM 

 
Notes: The Callaway and Sant’Anna estimator is used is used. The default options (i.e., control group is never-treated only; and “short gaps” for 
periods before treatment) are selected. See the “csdid.ado” Stata command help file for further information. The dependent variable is the log of 
base annual salary, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a consistent measure of earnings over 
time. Panel A carries out the analysis separately for departments at institutions that are low-paying versus high-paying. Departments are assigned 
to one category or the other based on whether their pay was below or above the median for all departments at event-time −4, respectively. This 
assignment is time invariant and based on the level of pay in the eariest pre-treatment year included in the analysis (i.e., the reference or 
normalization year). The same control group is used in both regressions to ensure a common control group across the regressions and because it is 
not possible to condition on treatment year for the never-treated. Panel B carries out the analysis in the same way as Panel A except that 
departments at institutions are grouped into science, technology, engineering and mathematics (STEM) fields versus non-STEM fields. The 
model specification is otherwise identical to panel A in Figure 2. The corresponding regression results are shown in Table S14 of the 
Supplemental Appendix. The 95% confidence intervals are shown as vertical bars. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Figure S10: Effect of Unionization on Salaries at Institution or Institution-Department Level by Time Period 
 

 
(A) Institution 

 

 
(B) Institution and Department 

 
Notes: Restricted to institutions that unionized in the relevant time period as stated in the legend or never unionized. The Callaway and 
Sant’Anna estimator is used is used. The default options (i.e., control group is never-treated only; and “short gaps” for periods before treatment) 
are selected. See the “csdid.ado” Stata command help file for further information. The model is estimated on data collapsed to institution-year 
cells in panel A and on data collapsed to institution-department-year cells in panel B. The dependent variable is the cell-level average of the log 
of base annual salary, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a consistent measure of earnings 
over time. The model specification includes institution and year fixed effects in panel A and institution-department and year fixed effects in panel 
B. The corresponding regression results are shown in Table S15 of the Supplemental Appendix. The 95% confidence intervals are shown as 
vertical bars, with standard errors clustered by institution. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  



 13 

Figure S11: Employment Effects of Unionization by Time Period 
 

  
(A) Number of New Hires (B) Number of Promotions 

  

 

 

(C) Number of Early Departures  
 
Notes: Restricted to institutions that unionized in the relevant time period as stated in the legend or never unionized. The Callaway and 
Sant’Anna estimator is used is used. The default options (i.e., control group is never-treated only; and “short gaps” for periods before treatment) 
are selected. See the “csdid.ado” Stata command help file for further information. The model is estimated on data collapsed to institution-year 
cells. The dependent variable in panel A is the number of new hires at the institution and year. The dependent variable in panel B is the number of 
promotions to a higher rank (i.e., assistant to associate, or associate to full) at the institution and year. The dependent variable in panel C is the 
number of early departures at the institution and year, defined as a worker who stops being observed at the institution before the age of 65. The 
model specification includes institution and year fixed effects in all panels. The corresponding regression results for the full sample analyses are 
shown in columns (2) to (4) of Table S6 and for the analyses by time period are shown in columns (3) to (8) of Table S7. The 95% confidence 
intervals are shown as vertical bars, with standard errors clustered by institution. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Figure S12: Effect of Unionization on Selected Demographics by Time Period 
 

  
(A) Age (B) Female 

  

  
(C) Canadian Citizen (D) Experience 

 
Notes: Restricted to institutions that unionized in the relevant time period as stated in the legend or never unionized. The Callaway and 
Sant’Anna estimator is used is used. The default options (i.e., control group is never-treated only; and “short gaps” for periods before treatment) 
are selected. See the “csdid.ado” Stata command help file for further information. The model is estimated on data collapsed to institution-year 
cells. The dependent variable is the cell-level average of the stated variable. The dependent variable in panel A is the average age of workers at 
the institution and year. The dependent variable in panel B is the percent of workers who are female at the institution and year. The dependent 
variable in panel C is the percent of workers who are Canadian at the institution and year. The dependent variable in panel D is the average years 
of experience of workers at the institution and year. The model specification includes institution and year fixed effects. The corresponding 
regression results for the full-sample analyses are shown in Table S16 and for the analyses by time period are shown in Table S17. The 95% 
confidence intervals are shown as vertical bars, with standard errors clustered by institution. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Table S1: University Union Information  

 

Arts, Military, 
Private or 

Theological 

Year 
Unionized, if 
Known and 
Applicable 

Source of 
Unionization 

Data 

Salary Floors 
Known and 
Applicable 

 (1) (2) (3) (4) 
Memorial University of Newfoundland  1988 Contract P 
University of Prince Edward Island  2001 Contract P 
Acadia University  1976 Contract P 
Acadia Divinity College P  Other  
Atlantic School of Theology P  None  
Cape Breton University   Other  
Dalhousie University  1978 Contract P 
University of King's College P  Other  
Mount Saint Vincent University  1988 Contract P 
Nova Scotia Agricultural College   None  
Nova Scotia College of Art and Design University   None  
Université Sainte-Anne   Other  
St. Francis Xavier University  2005 Contract P 
Saint Mary's University   None  
Dalhousie University   None  
Nova Scotia Teachers College   None  
Pine Hill Divinity Hall P  None  
Bethany Bible College P  None  
Mount Allison University  1982 Contract P 
University of New Brunswick  1979 Contract P 
Université de Moncton (parent)   None  
Université de Moncton - Campus de Moncton   None  
Université de Moncton - Campus de Shippagan   None  
Université de Moncton - Campus d'Edmundston   None  
St. Thomas University  1976 Contract P 
College de Bathurst   None  
College Saint-Louis/Maillet   None  
Bishop's University  1992 Contract P 
McGill University  2022, 2024 Other  
Université de Montréal  1975 Contract P 
Polytechnique Montréal  1999 Contract P 
École des hautes études commerciales   Other  
Université du Québec   None  
Université Laval  1975 Contract P 
Université de Sherbrooke  1974 Contract P 
Concordia University  1981 Contract P 
Université du Québec à Chicoutimi  1970 Contract P 
Université du Québec à Montréal  1971 Other  
Université du Québec en Abitibi-Témiscamingue  1972 Other  
Université du Québec à Trois-Rivières  1971 Contract P 
Université du Québec en Outaouais  1980 Contract P 
Université du Québec, École nationale d'administration publique  2012 Contract P 
Université du Québec, Institut national de la recherche scientifique   None  
Université du Québec à Rimouski  1973 Contract P 
Université du Québec, École de technologie supérieure  1984 Contract P 
Université du Québec, Télé-université du Québec  1982 Other  
Institut Armand-Frappier   None  
Collège Militaire Royal de St-Jean P  None  
Loyola College   None  
Sir George Williams   None  
Montreal Diocesan Theological College P  None  
Presbyterian College of Montreal P  None  
United Theological College of Montreal P  None  
Brock University  1996 Contract P 
Concordia Lutheran Theological Seminary P  Other  
Carleton University  1975 Other  
Collège Dominicain de Philosophie et Théologie P  Other  
University of Guelph  2006 Contract P 
Lakehead University  1979 Other  
Laurentian University of Sudbury  1979 Other  
Algoma University College  1976 Other  
Université de Hearst   None  
Huntington University   None  
University of Sudbury  2002 Other  
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Table S1 (Continued) 

 

Arts, Military, 
Private or 

Theological 

Year 
Unionized, if 
Known and 
Applicable 

Source of 
Unionization 

Data 

Salary Floors 
Known and 
Applicable 

 (1) (2) (3) (4) 
Thorneloe University P 1990 Other  
McMaster University   Other  
McMaster Divinity College P  None  
Nipissing University  1994 Contract P 
Tyndale University College P  None  
Tyndale Seminary P  None  
University of Ottawa  1977 Contract P 
Université Saint-Paul P 2008 Contract  
Queen's University  1995 Contract P 
Queen's Theological College P  None  
Redeemer University College P  None  
Royal Military College of Canada P  None  
Toronto Metropolitan University  1969 Contract P 
University of Toronto   Other P 
Saint Augustine's Seminary P  Other  
University of Saint Michael's College P 2011 Contract P 
University of Trinity College P  Other  
Victoria University P  Other  
Knox College P  Other  
Wycliffe College P  Other  
Regis College P  Other  
Ontario Institute for Studies in Education   Other  
Trent University  1980 Contract P 
University of Waterloo   Other  
St. Jerome's University P 2009 Contract P 
Renison College P 2020 Contract  
Conrad Grebel University College P  Other  
Saint-Paul College   None  
University of Western Ontario  1998 Contract P 
Brescia University College P 2011 Contract P 
Huron University College P 2019 Contract P 
King's College P 2020 Contract  
Wilfrid Laurier University  1988 Other  
University of Windsor  1977 Contract P 
York University  1977 Contract P 
Ontario College of Art and Design P  Other  
University of Ontario Institute of Technology   Other  
Algoma University College   None  
Université de Hearst   None  
Ontario Teacher Education College   None  
Althouse College Of Education   None  
Brandon University  1978 Contract P 
Canadian Mennonite University P  Other  
Concord College   None  
Canadian Mennonite Bible College P  None  
University of Manitoba  1974 Contract P 
Université de Saint-Boniface  1983 Contract P 
Saint Andrew's College - University of Manitoba P  None  
University of Winnipeg  1981 Contract P 
Canadian Nazarene College P  None  
Canadian Bible College P  None  
Canadian Theological Seminary P  None  
University of Regina  1977 Contract P 
Campion College P  None  
Luther College P  None  
University of Saskatchewan  1977 Contract P 
College of Emmanuel and Saint Chad P  None  
Lutheran Theological Seminary P  None  
St. Andrew's College - University of Saskatchewan P  None  
St. Thomas More College P 1977 Other  
Horizon College and Seminary P  None  
St Charles Scholasticate P  None  
Notre Dame College of Canada P  None  
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Table S1 (Continued) 

 

Arts, Military, 
Private or 

Theological 

Year 
Unionized, if 
Known and 
Applicable 

Source of 
Unionization 

Data 

Salary Floors 
Known and 
Applicable 

 (1) (2) (3) (4) 
University of Alberta  2017 Contract P 
Augustana University College P  None  
Athabasca University   None  
University of Calgary  1979 Contract P 
Canadian Nazarene University College P  None  
Burman University P  None  
Concordia University of Edmonton  2012 Contract P 
University of Lethbridge  2017 Contract P 
Newman Theological College P  None  
The King's University P  None  
Alliance University College P  None  
Ambrose University College   None  
Grant MacEwan University   None  
Mount Royal University  2017 Contract P 
University of British Columbia   Other  
Vancouver School of Theology P  None  
University of Northern British Columbia  2014 Contract P 
Northwest Baptist Theological College P  None  
Royal Roads University   None  
Seminary of Christ the King P  None  
Simon Fraser University  2014 Contract P 
Trinity Western University P  None  
University of Victoria  2014 Contract P 
Royal Roads Military College P  None  
Thompson Rivers University  1974 Other  
Capilano University  1973 Other  
Vancouver Island University   None  
Emily Carr University of Art and Design   None  
Kwantlen Polytechnic University  1975 Contract P 
University of the Fraser Valley   None  
Notre Dame University of Nelson P  None  
Yukon University   None  

Notes: Institutions that are deemed to be arts institutes, military, private or theological as shown in column (1) are excluded from this analysis on 
the basis that pay determination is less clear at these institutions. Column (2) reports the year of unionization at institutions at which this 
information is applicable (i.e., unionized at some point) and known. The source of union data is reported in column (3), where “Contract” 
indicates that the first contract was obtained; “Other” indicates that some information about timing of unionization was obtained but a first 
contract could not be accessed; and “None” indicates that union details at the institution could not be determined and remain unknown. Professors 
of Law unionized in 2022 and many other academic staff two years later, although this occurred after the end of the data sample period covered in 
this study. 
Sources: Self-collected union data, prepared after extensive engagements with faculty unions and associations at universities across Canada.   
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Table S2: Effect of Unionization on Average Salaries with Various Controls 
 (1) (2) (3) (4) 
Event-Time −3 -0.001 -0.002 -0.002 -0.004 
 (0.004) (0.004) (0.004) (0.004) 
Event-Time −2 -0.009 -0.009 -0.009 -0.010 
 (0.006) (0.006) (0.006) (0.006) 
Event-Time −1 -0.003 -0.003 -0.004 -0.004 
 (0.005) (0.005) (0.005) (0.004) 
Event-Time 0 -0.004 -0.005 -0.005 -0.005 
 (0.011) (0.011) (0.011) (0.011) 
Event-Time 1 0.023** 0.023** 0.023** 0.023** 
 (0.011) (0.011) (0.011) (0.010) 
Event-Time 2 0.028*** 0.027*** 0.027*** 0.026*** 
 (0.010) (0.010) (0.010) (0.010) 
Event-Time 3 0.033*** 0.032*** 0.032*** 0.031*** 
 (0.011) (0.011) (0.011) (0.011) 
Event-Time 4 0.035** 0.033** 0.033** 0.033** 
 (0.014) (0.013) (0.014) (0.013) 
Event-Time 5 0.043*** 0.041*** 0.041*** 0.040*** 
 (0.015) (0.015) (0.015) (0.014) 
Event-Time 6 0.061*** 0.058*** 0.058*** 0.057*** 
 (0.014) (0.014) (0.014) (0.014) 
     
Individual Fixed Effect P P P P 
Year Fixed Effect P P P P 
Rank Fixed Effect  P P P 
Responsibilities Fixed Effect  P P P 
Years of Experience   P P 
Other Pay-related Fixed Effect    P 
     
Observations 499,667 499,012 498,968 498,968 

Notes: The Callaway and Sant’Anna estimator is used is used. The default options (i.e., control group is never-treated only; and “short gaps” for 
periods before treatment) are selected. See the “csdid.ado” Stata command help file for further information. The dependent variable is the log of 
base annual salary, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a consistent measure of earnings over 
time. The categories for administrative responsibilities are: none; Chairs/Heads/Directors; Associate/Vice Deans; and Deans. Years of experience 
is controlled for using a cubic polynomial. Other pay-related fixed effects (Fixed Effect) consist of indicators for being on sabbatical and taking 
unpaid leave. Standard errors are clustered by institution. *, ** and *** denote significance at the 10%, 5% and 1% levels, respectively. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Table S3: Effect of Unionization on Average Salaries by Time Period 
 Time Period 
 1970-1995 1996-2022 
 (1) (2) 
Event-Time −3 0.005 -0.009* 
 (0.006) (0.005) 
Event-Time −2 -0.011 -0.005 
 (0.007) (0.010) 
Event-Time −1 0.001 -0.008 
 (0.006) (0.005) 
Event-Time 0 -0.003 -0.007 
 (0.017) (0.006) 
Event-Time 1 0.033** 0.007 
 (0.016) (0.009) 
Event-Time 2 0.043*** 0.001 
 (0.014) (0.011) 
Event-Time 3 0.049*** 0.008 
 (0.014) (0.014) 
Event-Time 4 0.051*** 0.008 
 (0.017) (0.021) 
Event-Time 5 0.061*** 0.013 
 (0.018) (0.022) 
Event-Time 6 0.068*** 0.043*** 
 (0.019) (0.014) 
   
Individual Fixed Effect P P 
Year Fixed Effect P P 
   
Observations 285,010 273,252 

Notes: Restricted to institutions that unionized in the relevant time period as stated in the column headings or that never unionized. The Callaway 
and Sant’Anna estimator is used is used. The default options (i.e., control group is never-treated only; and “short gaps” for periods before 
treatment) are selected. See the “csdid.ado” Stata command help file for further information. The dependent variable is the log of base annual 
salary, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a consistent measure of earnings over time. 
Standard errors are clustered by institution. *, ** and *** denote significance at the 10%, 5% and 1% levels, respectively. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Table S4: Effect of Unionization on Salaries by Percentile 
 10th 25th 50th 75th 90th 
 (1) (2) (3) (4) (5) 
Event-Time −3 0.016** -0.001 -0.009* -0.006 -0.002 
 (0.007) (0.006) (0.005) (0.004) (0.004) 
Event-Time −2 0.003 -0.007 -0.009 -0.016** -0.013*** 
 (0.013) (0.008) (0.007) (0.008) (0.005) 
Event-Time −1 0.010 -0.002 -0.006 -0.006 -0.007 
 (0.012) (0.007) (0.005) (0.004) (0.006) 
Event-Time 0 -0.003 -0.003 -0.002 0.003 -0.005 
 (0.022) (0.017) (0.012) (0.007) (0.004) 
Event-Time 1 0.065** 0.041** 0.018** 0.005 -0.010** 
 (0.027) (0.019) (0.009) (0.006) (0.005) 
Event-Time 2 0.081*** 0.058*** 0.024*** -0.000 -0.022** 
 (0.030) (0.019) (0.009) (0.008) (0.009) 
Event-Time 3 0.084*** 0.067*** 0.037** 0.010 -0.025* 
 (0.028) (0.018) (0.015) (0.012) (0.015) 
Event-Time 4 0.097*** 0.071*** 0.036* 0.007 -0.027 
 (0.030) (0.021) (0.019) (0.017) (0.020) 
Event-Time 5 0.104*** 0.082*** 0.046** 0.014 -0.022 
 (0.031) (0.022) (0.022) (0.019) (0.016) 
Event-Time 6 0.124*** 0.101*** 0.070*** 0.033 -0.019 
 (0.037) (0.025) (0.026) (0.023) (0.019) 
      
Individual Fixed Effect P P P P P 
Year Fixed Effect P P P P P 
      
Observations 499,667 499,667 499,667 499,667 499,667 

Notes: The Callaway and Sant’Anna estimator is used is used. The default options (i.e., control group is never-treated only; and “short gaps” for 
periods before treatment) are selected. See the “csdid.ado” Stata command help file for further information. The dependent variable is derived 
from base annual salary, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a consistent measure of earnings 
over time. Specifically, the dependent variable is the re-centered influence function (RIF) of earnings evaluated at each percentile shown in the 
event-study sample. Standard errors are clustered by institution. *, ** and *** denote significance at the 10%, 5% and 1% levels, respectively. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Table S5: Effect of Unionization on Average Salaries by Academic Rank 
 Academic Rank 
 Assistant Associate Full 
 (3) (4) (5) 
Event-Time −3 -0.004 0.000 -0.003 
 (0.004) (0.005) (0.005) 
Event-Time −2 -0.009 -0.012* -0.008 
 (0.006) (0.007) (0.007) 
Event-Time −1 -0.008 -0.004 -0.000 
 (0.006) (0.005) (0.004) 
Event-Time 0 -0.005 -0.008 -0.004 
 (0.013) (0.010) (0.008) 
Event-Time 1 0.021** 0.023* 0.021** 
 (0.009) (0.013) (0.010) 
Event-Time 2 0.025** 0.031** 0.020** 
 (0.010) (0.012) (0.009) 
Event-Time 3 0.028** 0.033*** 0.025*** 
 (0.013) (0.011) (0.010) 
Event-Time 4 0.026 0.035*** 0.024* 
 (0.016) (0.013) (0.014) 
Event-Time 5 0.048** 0.041*** 0.030** 
 (0.019) (0.014) (0.015) 
Event-Time 6 0.065*** 0.056*** 0.047*** 
 (0.022) (0.016) (0.014) 
    
Individual Fixed Effect P P P 
Year Fixed Effect P P P 
    
Observations 105,882 176,635 188,850 

Notes: The Callaway and Sant’Anna estimator is used is used. The default options (i.e., control group is never-treated only; and “short gaps” for 
periods before treatment) are selected. See the “csdid.ado” Stata command help file for further information. The dependent variable is the log of 
base annual salary, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a consistent measure of earnings over 
time. The analysis is carried out separately by level of responsibilities in the reference year. Standard errors are clustered by institution. *, ** and 
*** denote significance at the 10%, 5% and 1% levels, respectively. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Table S6: Employment Effects of Unionization 
 Number of 

Workers 
Number of 
New Hires 

Number of 
Promotions 

Number of 
Early Departures 

 (1) (2) (3) (4) 
Event-Time −3 -20.290 -7.853** -16.984 11.644 
 (13.405) (3.170) (24.016) (9.683) 
Event-Time −2 -5.889 -1.451 14.963 -17.873 
 (5.339) (2.256) (16.592) (11.993) 
Event-Time −1 -7.199 2.060 6.510 -0.025 
 (7.776) (2.349) (13.452) (7.225) 
Event-Time 0 -10.608* -1.463 7.476 2.032 
 (5.631) (1.947) (10.853) (4.778) 
Event-Time 1 -18.587 2.414 4.553 -3.657 
 (17.457) (2.701) (7.218) (6.650) 
Event-Time 2 -2.587 17.937 9.681 -8.293 
 (8.979) (15.639) (8.819) (5.418) 
Event-Time 3 -12.187 0.268 2.884 -5.260 
 (10.460) (2.840) (6.010) (7.767) 
Event-Time 4 -5.335 5.063* 12.374 -0.846 
 (11.885) (2.847) (9.069) (4.528) 
Event-Time 5 -10.177 6.922 8.221 -13.603 
 (12.089) (4.233) (9.158) (19.251) 
Event-Time 6 -4.539 8.141* 1.554 -1.213 
 (16.291) (4.730) (9.442) (4.931) 
     
Institution Fixed Effect P P P P 
Year Fixed Effect P P P P 
     
Observations 909 909 909 909 

Notes: The Callaway and Sant’Anna estimator is used is used. The default options (i.e., control group is never-treated only; and “short gaps” for 
periods before treatment) are selected. See the “csdid.ado” Stata command help file for further information. The model is estimated on data 
collapsed to institution-year cells. The dependent variable in column (1) is the number of faculty by institution and year. The dependent variable 
in column (2) is the number of new hires by institution and year. The dependent variable in column (3) is the number of promotions to a higher 
rank (i.e., assistant to associate, or associate to full) by institution and year. The dependent variable in column (4) is the number of early 
departures at the institution and year, defined as a worker who stops being observed by institution before the age of 65. Standard errors are 
clustered by institution. *, ** and *** denote significance at the 10%, 5% and 1% levels, respectively. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data 
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Table S7: Employment Effects of Unionization by Time Period 
 Number of 

Workers 
 Number of 

New Hires 
 Number of 

Promotions 
 Number of 

Early Departures 
 1970-1995 1996-2022  1970-1995 1996-2022  1970-1995 1996-2022  1970-1995 1996-2022 
 (1) (2)  (3) (4)  (5) (6)  (7) (8) 
Event-Time −3 -22.781 -15.474*  -9.763** -4.160  -12.088 -26.448  3.674 27.053 
 (19.291) (8.765)  (4.433) (3.372)  (32.382) (31.358)  (5.977) (26.836) 
Event-Time −2 -4.062 -9.544  0.352 -5.057  27.212 -9.534  -9.664* -34.291 
 (7.515) (7.148)  (2.470) (4.101)  (20.219) (21.318)  (5.777) (32.708) 
Event-Time −1 -5.358 -10.882  1.127 3.926  12.581 -5.630  1.292 -2.661 
 (9.548) (19.384)  (2.606) (4.142)  (17.267) (18.932)  (6.063) (16.635) 
Event-Time 0 -9.504 -13.071*  -1.840 -0.623  7.225 8.035  2.773 0.380 
 (6.438) (7.742)  (2.388) (3.469)  (15.446) (11.844)  (5.212) (8.731) 
Event-Time 1 -25.785 -2.529  2.916 1.294  -4.111 23.880*  3.950 -20.628 
 (24.773) (12.208)  (3.413) (4.846)  (8.097) (13.192)  (6.787) (15.532) 
Event-Time 2 -2.659 -2.426  26.287 -0.690  17.739 -8.297  -7.172 -10.792 
 (10.339) (27.485)  (22.420) (4.511)  (11.199) (8.794)  (5.825) (13.437) 
Event-Time 3 -2.780 -33.173  0.791 -0.898  4.298 -0.269  -0.239 -16.461 
 (11.843) (20.853)  (4.115) (4.266)  (8.070) (10.668)  (9.550) (13.102) 
Event-Time 4 1.475 -20.526  6.468 1.927  19.176 -2.799  -1.853 1.399 
 (14.234) (35.051)  (3.963) (4.555)  (11.729) (9.234)  (5.475) (7.458) 
Event-Time 5 5.612 -45.398  9.205 1.828  11.504 0.896  -9.954 -21.745 
 (17.137) (34.991)  (6.536) (5.124)  (9.770) (15.237)  (10.034) (56.527) 
Event-Time 6 17.772 -63.359  10.558 1.770  9.792 -20.163  2.655 -11.412 
 (20.509) (40.029)  (6.697) (6.038)  (11.519) (17.980)  (5.730) (14.221) 
            
Institution Fixed Effect P P  P P  P P  P P 
Year Fixed Effect P P  P P  P P  P P 
            
Observations 584 411  584 411  584 411  584 411 

Notes: Restricted to institutions that unionized in the relevant time period as stated in the column headings or never unionized. The Callaway and Sant’Anna estimator is used is used. The default 
options (i.e., control group is never-treated only; and “short gaps” for periods before treatment) are selected. See the “csdid.ado” Stata command help file for further information. The model is estimated 
on data collapsed to institution-year cells. The dependent variable in columns (1) and (2) is the number of faculty by institution and year. The dependent variable in columns (3) and (4) is the number of 
new hires by institution and year. The dependent variable in columns (5) and (6) is the number of promotions to a higher rank (i.e., assistant to associate, or associate to full) at the institution and year. 
The dependent variable in columns (7) and (8) is the number of early departures by institution and year, defined as a worker who stops being observed at the institution before the age of 65. Standard 
errors are clustered by institution. *, ** and *** denote significance at the 10%, 5% and 1% levels, respectively. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Table S8: Effects of Unionization on Enrollment, Tuition and Government Transfers by Time Period 
 Enrollment  Tuition  Government Transfers 
 1972-2022 1972-1995 1996-2022  1972-2022 1972-1995 1996-2022  1979-2022 1979-1995 1996-2022 
 (1) (2) (3)  (4) (5) (6)  (7) (8) (9) 
Event-Time −3 0.002 0.011 -0.010  0.007 0.012 -0.002  0.007 0.054** -0.012 
 (0.020) (0.036) (0.014)  (0.011) (0.016) (0.011)  (0.024) (0.025) (0.032) 
Event-Time −2 -0.009 -0.005 -0.015  0.013 0.010 0.021  -0.028 -0.017 -0.033 
 (0.015) (0.023) (0.016)  (0.018) (0.022) (0.020)  (0.021) (0.030) (0.027) 
Event-Time −1 -0.005 -0.004 -0.005  0.007 0.007 0.005  0.043 0.047** 0.041 
 (0.019) (0.031) (0.022)  (0.016) (0.020) (0.012)  (0.038) (0.021) (0.060) 
Event-Time 0 -0.031* -0.033 -0.027  0.010 0.007 0.025  -0.009 0.036* -0.044* 
 (0.017) (0.026) (0.019)  (0.016) (0.018) (0.022)  (0.019) (0.021) (0.025) 
Event-Time 1 0.015 0.030 -0.009  -0.009 -0.015 0.015  -0.026 -0.034 -0.017 
 (0.014) (0.022) (0.013)  (0.016) (0.018) (0.023)  (0.036) (0.065) (0.024) 
Event-Time 2 0.009 0.034 -0.027  -0.013 -0.020 0.027  -0.044 -0.035 -0.053 
 (0.020) (0.029) (0.021)  (0.022) (0.024) (0.040)  (0.050) (0.080) (0.057) 
Event-Time 3 0.025 0.068** -0.043*  -0.017 -0.031 0.044  -0.042 -0.024 -0.062 
 (0.023) (0.031) (0.024)  (0.031) (0.033) (0.041)  (0.048) (0.082) (0.051) 
Event-Time 4 0.045 0.101** -0.045  -0.031 -0.050 0.051  -0.026 0.002 -0.056 
 (0.037) (0.050) (0.035)  (0.044) (0.050) (0.044)  (0.053) (0.072) (0.079) 
Event-Time 5 0.078* 0.143*** -0.065  -0.017 -0.033 0.052  -0.055 -0.015 -0.098 
 (0.040) (0.047) (0.045)  (0.054) (0.063) (0.044)  (0.056) (0.077) (0.086) 
Event-Time 6 0.073* 0.144*** -0.098**  -0.008 -0.017 0.041  0.035 0.039 0.028 
 (0.042) (0.051) (0.047)  (0.064) (0.071) (0.059)  (0.034) (0.059) (0.041) 
            
Institution Fixed Effect P P P  P P P  P P P 
Year Fixed Effect P P P  P P P  P P P 
            
Observations 710 423 357  584 454 200  645 323 407 

Notes: Restricted to institutions that unionized in the relevant time period as stated in the column headings or that never unionized. The Callaway and Sant’Anna estimator is used is used. The default 
options (i.e., control group is never-treated only; and “short gaps” for periods before treatment) are selected. See the “csdid.ado” Stata command help file for further information. The dependent variable 
in columns (1) to (3) is the log of total enrollment at the institution and year. This includes full-time and part-time students who are in both undergraduate and graduate programs. It excludes students 
who are enrolled in courses but not seeking an academic degree, diploma or certificate. The dependent variable in columns (4) to (6) is the log of tuition at the institution and year. The measure of tuition 
is the price paid for a Bachelor’s degree in the Arts or Humanities by resident (i.e., domestic or non-international) students. The dependent variable in columns (7) to (9) is the log of transfers from the 
provincial government to the university in the year. Standard errors are clustered by institution. *, ** and *** denote significance at the 10%, 5% and 1% levels, respectively. 
Sources: Statistics Canada, University Student Information System, 1972 to 1994, and Postsecondary Information System, 1995 to 2022 (columns (1) to (3)); Statistics Canada, Tuition and Living 
Accommodation Costs, 1972 to 2022 (columns (4) to (6)); Statistics Canada and Canadian Association of University Business Officers, Financial Information of Universities and Colleges, 1979 to 2022 
(columns (7) to (9)) ; and self-collected union data. 
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Table S9: Effect of Unionization on Average Salaries using OLS, Long Differences or Stabilized Weights 
 Ordinary Least Squares 

(1) 
Long Differences 

(2) 
Cohort Weights 

(3) 
Event-Time −4 0.023** 0.017  
 (0.011) (0.014)  
Event-Time −3 0.019* 0.017 -0.001 
 (0.010) (0.013) (0.004) 
Event-Time −2 0.007 0.006 -0.009 
 (0.010) (0.012) (0.006) 
Event-Time −1 0.002 0.004 -0.003 
 (0.010) (0.011) (0.005) 
Event-Time 0   0.023** 
   (0.011) 
Event-Time 1 0.021** 0.023** 0.028*** 
 (0.010) (0.011) (0.010) 
Event-Time 2 0.027** 0.028*** 0.033*** 
 (0.011) (0.010) (0.011) 
Event-Time 3 0.036*** 0.033*** 0.035** 
 (0.011) (0.011) (0.014) 
Event-Time 4 0.039*** 0.035** 0.043*** 
 (0.013) (0.014) (0.015) 
Event-Time 5 0.052*** 0.043*** 0.061*** 
 (0.014) (0.015) (0.014) 
Event-Time 6 0.067*** 0.061*** -0.004 
 (0.014) (0.014) (0.011) 
    
Individual Fixed Effect P P P 
Year Fixed Effect P P P 
    
Observations 531,737 484,566 499,667 

Notes: The dependent variable is the log of base annual salary, which excludes additional pay such as stipends and reduced pay due to leave, 
reflecting a consistent measure of earnings over time. The model specifications include individual and year fixed effects. The estimators used are 
ordinary least squares (OLS) with two-way fixed effects as well as the version of the Callaway and Sant’Anna estimator that uses either the 
universal reference period where pre-treatment effects are estimated using “long-differences” (i.e., the “long2” option in the “csdid.ado” Stata 
command) or the estimator with stabilized weights (i.e., the “stdipw” option in the “csdid.ado” Stata command), but all other options as the 
default options, as stated in the column headings. The universal reference period is set to event-time 0, as shown. Standard errors are clustered by 
institution. *, ** and *** denote significance at the 10%, 5% and 1% levels, respectively. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Table S10: Effect of Unionization on Average Salaries with Never-treated and Not-yet-treated in Control Group 
 (1) 
Event-Time −3 -0.001 
 (0.004) 
Event-Time −2 -0.009 
 (0.006) 
Event-Time −1 -0.002 
 (0.005) 
Event-Time 0 -0.002 
 (0.011) 
Event-Time 1 0.022** 
 (0.011) 
Event-Time 2 0.029*** 
 (0.011) 
Event-Time 3 0.035*** 
 (0.012) 
Event-Time 4 0.036** 
 (0.015) 
Event-Time 5 0.043*** 
 (0.015) 
Event-Time 6 0.061*** 
 (0.014) 
  
Individual Fixed Effect P 
Year Fixed Effect P 
  
Observations 499,746 

Notes: The Callaway and Sant’Anna estimator is used with all default options (i.e., “short gaps” for periods before treatment) except that the 
control group now comprises both never-treated and not-yet-treated.. See the “csdid.ado” Stata command help file for further information. The 
dependent variable is the log of base annual salary, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a 
consistent measure of earnings over time. Standard errors are clustered by institution. *, ** and *** denote significance at the 10%, 5% and 1% 
levels, respectively. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Table S11: Effect of Unionization on Average Salaries with Various Controls using Wide Time Interval 
 (1) (2) (3) (4) 
Event-Time −8 0.013 0.011 0.011 0.008 
 (0.009) (0.009) (0.009) (0.009) 
Event-Time −7 0.006 0.006 0.006 0.005 
 (0.008) (0.008) (0.008) (0.008) 
Event-Time −6 -0.003 -0.001 -0.001 -0.002 
 (0.006) (0.006) (0.006) (0.005) 
Event-Time −5 0.004 0.003 0.003 0.001 
 (0.005) (0.005) (0.005) (0.004) 
Event-Time −4 -0.001 -0.003 -0.002 -0.005 
 (0.006) (0.006) (0.006) (0.005) 
Event-Time −3 -0.001 -0.002 -0.002 -0.004 
 (0.004) (0.004) (0.004) (0.004) 
Event-Time −2 -0.009 -0.009 -0.009 -0.010 
 (0.006) (0.006) (0.006) (0.006) 
Event-Time −1 -0.003 -0.003 -0.004 -0.004 
 (0.005) (0.005) (0.005) (0.004) 
Event-Time 0 -0.004 -0.005 -0.005 -0.005 
 (0.011) (0.011) (0.011) (0.011) 
Event-Time 1 0.023** 0.023** 0.023** 0.023** 
 (0.011) (0.011) (0.011) (0.010) 
Event-Time 2 0.028*** 0.027*** 0.027*** 0.026*** 
 (0.010) (0.010) (0.010) (0.010) 
Event-Time 3 0.033*** 0.032*** 0.032*** 0.031*** 
 (0.011) (0.011) (0.011) (0.011) 
Event-Time 4 0.035** 0.033** 0.033** 0.033** 
 (0.014) (0.013) (0.014) (0.013) 
Event-Time 5 0.043*** 0.041*** 0.041*** 0.040*** 
 (0.015) (0.015) (0.015) (0.014) 
Event-Time 6 0.061*** 0.058*** 0.058*** 0.057*** 
 (0.014) (0.014) (0.014) (0.014) 
Event-Time 7 0.067*** 0.063*** 0.063*** 0.062*** 
 (0.016) (0.016) (0.016) (0.015) 
Event-Time 8 0.061*** 0.056*** 0.055*** 0.053*** 
 (0.020) (0.021) (0.020) (0.019) 
Event-Time 9 0.078*** 0.071** 0.069** 0.067** 
 (0.028) (0.029) (0.028) (0.026) 
Event-Time 10 0.073** 0.065** 0.063** 0.061** 
 (0.029) (0.030) (0.029) (0.027) 
Event-Time 11 0.069** 0.061* 0.059* 0.057* 
 (0.031) (0.032) (0.031) (0.029) 
     
Individual Fixed Effect P P P P 
Year Fixed Effect P P P P 
Rank Fixed Effect  P P P 
Responsibilities Fixed Effect  P P P 
Years of Experience   P P 
Other Pay-related Fixed Effect    P 
     
Observations 595,249 592,035 591,972 591,972 

Notes: The event-time window is extended to range from 9 years before treatment to 11 years after treatment (i.e., including an additional five 
years on either side of the treatment). The Callaway and Sant’Anna estimator is used is used. The default options (i.e., control group is never-
treated only; and “short gaps” for periods before treatment) are selected. See the “csdid.ado” Stata command help file for further information. The 
dependent variable is the log of base annual salary, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a 
consistent measure of earnings over time. The categories for administrative responsibilities are: none; Chairs/Heads/Directors; Associate/Vice 
Deans; and Deans. Years of experience is controlled for using a cubic polynomial. Other pay-related fixed effects (Fixed Effect) consist of 
indicators for being on sabbatical and taking unpaid leave. Standard errors are clustered by institution. *, ** and *** denote significance at the 
10%, 5% and 1% levels, respectively. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Table S12: Effect of Unionization on Average Salaries by Measure of Pay 
 Base Pay Actual Pay 
 (1) (2) 
Event-Time −3 -0.003 -0.004 
 (0.003) (0.005) 
Event-Time −2 -0.009 -0.017 
 (0.006) (0.029) 
Event-Time −1 -0.002 -0.007 
 (0.005) (0.031) 
Event-Time 0 -0.004 -0.015 
 (0.010) (0.019) 
Event-Time 1 0.024** 0.049 
 (0.011) (0.031) 
Event-Time 2 0.028*** 0.073*** 
 (0.010) (0.028) 
Event-Time 3 0.034*** 0.081*** 
 (0.011) (0.026) 
Event-Time 4 0.035** 0.100*** 
 (0.014) (0.030) 
Event-Time 5 0.044*** 0.112*** 
 (0.015) (0.031) 
Event-Time 6 0.061*** 0.116*** 
 (0.014) (0.033) 
   
Individual Fixed Effect P P 
Year Fixed Effect P P 
   
Observations 495,057 495,057 

Notes: Restricted to observations with non-missing and non-zero base and actual pay in the year. Actual pay is not available before 1985. The 
Callaway and Sant’Anna estimator is used is used. The default options (i.e., control group is never-treated only; and “short gaps” for periods 
before treatment) are selected. See the “csdid.ado” Stata command help file for further information. The dependent variable in column (1) is the 
log of base annual salary, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a consistent measure of 
earnings over time. The dependent variable in column (2) is actual pay, which may be less than base pay due to unpaid leave or higher than base 
pay due to stipends. Standard errors are clustered by institution. *, ** and *** denote significance at the 10%, 5% and 1% levels, respectively. 
Source: Statistics Canada, University and College Academic Staff System, 1985 to 2022; and self-collected union data.  
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Table S13: Effect of Unionization on Low-Income Status with Various Controls 
 (1) (2) (3) (4) 
Event-Time −3 0.001 0.006 0.006 0.008* 
 (0.005) (0.005) (0.005) (0.004) 
Event-Time −2 0.003 0.006 0.006 0.008 
 (0.009) (0.009) (0.009) (0.009) 
Event-Time −1 -0.006 -0.003 -0.003 -0.003 
 (0.010) (0.010) (0.010) (0.010) 
Event-Time 0 0.009 0.011 0.011 0.012 
 (0.016) (0.016) (0.016) (0.016) 
Event-Time 1 -0.049** -0.047** -0.047** -0.047** 
 (0.021) (0.021) (0.021) (0.021) 
Event-Time 2 -0.068*** -0.064*** -0.064*** -0.064*** 
 (0.022) (0.022) (0.022) (0.022) 
Event-Time 3 -0.073*** -0.067*** -0.067*** -0.066*** 
 (0.021) (0.021) (0.021) (0.020) 
Event-Time 4 -0.083*** -0.077*** -0.078*** -0.077*** 
 (0.022) (0.022) (0.022) (0.022) 
Event-Time 5 -0.097*** -0.089*** -0.090*** -0.089*** 
 (0.025) (0.025) (0.025) (0.024) 
Event-Time 6 -0.111*** -0.101*** -0.103*** -0.101*** 
 (0.028) (0.029) (0.029) (0.028) 
     
Individual Fixed Effect P P P P 
Year Fixed Effect P P P P 
Rank Fixed Effect  P P P 
Responsibilities Fixed Effect  P P P 
Years of Experience   P P 
Other Pay-related Fixed Effect    P 
     
Observations 499,667 499,012 498,968 498,968 

Notes: The Callaway and Sant’Anna estimator is used is used. The default options (i.e., control group is never-treated only; and “short gaps” for 
periods before treatment) are selected. See the “csdid.ado” Stata command help file for further information. The dependent variable is derived 
from base annual salary, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a consistent measure of earnings 
over time. Specifically, the dependent variable is an indicator equal to “1” if the income for the year is below the 25th percentile and “0” 
otherwise, where this percentile is based on total (inflation-adjusted) earnings for the treatment group in the pre-treatment period. The categories 
for administrative responsibilities are: none; Chairs/Heads/Directors; Associate/Vice Deans; and Deans. Years of experience is controlled for 
using a cubic polynomial. Other pay-related fixed effects (Fixed Effect) consist of indicators for being on sabbatical and taking unpaid leave. 
Standard errors are clustered by institution. *, ** and *** denote significance at the 10%, 5% and 1% levels, respectively. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Table S14: Effect of Unionization on Average Salaries by Department Characteristics 
 Pay Level  Subject 
 Low-paying High-paying  STEM Non-STEM 
 (1) (2)  (3) (4) 
Event-Time −3 0.000 -0.002  -0.002 -0.003 
 (0.004) (0.005)  (0.004) (0.005) 
Event-Time −2 -0.009 -0.008  -0.008 -0.010 
 (0.008) (0.007)  (0.006) (0.007) 
Event-Time −1 0.002 -0.005  -0.002 -0.004 
 (0.006) (0.005)  (0.005) (0.005) 
Event-Time 0 -0.006 -0.004  -0.003 -0.006 
 (0.015) (0.009)  (0.011) (0.011) 
Event-Time 1 0.039** 0.014*  0.025** 0.021* 
 (0.019) (0.008)  (0.010) (0.011) 
Event-Time 2 0.048*** 0.016*  0.027*** 0.027** 
 (0.015) (0.009)  (0.010) (0.011) 
Event-Time 3 0.053*** 0.021*  0.036*** 0.029*** 
 (0.013) (0.011)  (0.013) (0.011) 
Event-Time 4 0.054*** 0.022  0.036** 0.030** 
 (0.015) (0.015)  (0.016) (0.013) 
Event-Time 5 0.067*** 0.028*  0.045*** 0.038** 
 (0.016) (0.016)  (0.017) (0.016) 
Event-Time 6 0.075*** 0.049***  0.066*** 0.053*** 
 (0.018) (0.013)  (0.014) (0.018) 
      
Individual Fixed Effect P P  P P 
Year Fixed Effect P P  P P 
      
Observations 388,257 438,933  272,061 226,353 

Notes: The Callaway and Sant’Anna estimator is used is used. The default options (i.e., control group is never-treated only; and “short gaps” for 
periods before treatment) are selected. See the “csdid.ado” Stata command help file for further information. The dependent variable is the log of 
base annual salary, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a consistent measure of earnings over 
time. Columns (1) and (2) carry out the analysis separately for departments at institutions that are low-paying versus high-paying. Departments 
are assigned to one category or the other based on whether their pay was below or above the median for all departments at event-time −4, 
respectively. This assignment is time invariant and based on the level of pay in the eariest pre-treatment year included in the analysis (i.e., the 
reference or normalization year). The same control group is used in both regressions to ensure a common control group across the regressions and 
because it is not possible to condition on treatment year for the never-treated. Columns (3) and (4) carry out the analysis in the same way as 
columns (1) and (2) except that departments at institutions are grouped into science, technology, engineering and mathematics (STEM) fields 
versus non-STEM fields. Standard errors are clustered by institution. *, ** and *** denote significance at the 10%, 5% and 1% levels, 
respectively. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Table S15: Effect of Unionization on Salaries at Institution or Institution-Department Level by Time Period 
 Institution  Institution and Department 
 1970-2022 1970-1995 1996-2022  1970-2022 1970-1995 1996-2022 
 (1) (2) (3)  (4) (5) (6) 
Event-Time −3 0.000 0.003 -0.006  -0.001 0.002 -0.007 
 (0.006) (0.009) (0.005)  (0.004) (0.006) (0.005) 
Event-Time −2 -0.011** -0.014** -0.005  -0.012** -0.013* -0.010 
 (0.005) (0.006) (0.007)  (0.005) (0.007) (0.008) 
Event-Time −1 -0.010** -0.009 -0.011*  -0.010** -0.009 -0.012 
 (0.004) (0.006) (0.006)  (0.005) (0.006) (0.008) 
Event-Time 0 -0.004 0.001 -0.017  0.002 0.005 -0.002 
 (0.009) (0.011) (0.010)  (0.009) (0.012) (0.008) 
Event-Time 1 0.022** 0.025** 0.014  0.020** 0.027** 0.005 
 (0.009) (0.011) (0.013)  (0.009) (0.012) (0.009) 
Event-Time 2 0.021** 0.029** 0.001  0.020** 0.031** -0.006 
 (0.010) (0.012) (0.014)  (0.010) (0.012) (0.011) 
Event-Time 3 0.024** 0.032** 0.006  0.023** 0.032** 0.001 
 (0.010) (0.014) (0.011)  (0.011) (0.014) (0.012) 
Event-Time 4 0.024* 0.033* 0.005  0.023* 0.034* -0.001 
 (0.013) (0.018) (0.018)  (0.013) (0.018) (0.016) 
Event-Time 5 0.032** 0.041** 0.013  0.033** 0.046** 0.003 
 (0.014) (0.018) (0.018)  (0.015) (0.020) (0.018) 
Event-Time 6 0.047*** 0.051** 0.036**  0.048*** 0.054** 0.030** 
 (0.015) (0.020) (0.017)  (0.018) (0.024) (0.012) 
        
Institution Fixed Effect P P P     
Institution-Department Fixed Effect     P P P 
Year Fixed Effect P P P  P P P 
        
Observations 909 584 411  15,983 10,042 7,523 

Notes: Restricted to institutions that unionized in the relevant time period as stated in the column headings or that never unionized. The Callaway 
and Sant’Anna estimator is used is used. The default options (i.e., control group is never-treated only; and “short gaps” for periods before 
treatment) are selected. See the “csdid.ado” Stata command help file for further information. The model is estimated on data collapsed to 
institution-year cells in columns (1) to (3) and on data collapsed to institution-department-year cells in columns (4) to (6). The dependent variable 
is the cell-level average of the log of base annual salary, which excludes additional pay such as stipends and reduced pay due to leave, reflecting a 
consistent measure of earnings over time. The model specification includes institution and year fixed effects in panel A and institution-
department and year fixed effects in panel B. Standard errors are clustered by institution. *, ** and *** denote significance at the 10%, 5% and 
1% levels, respectively. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data.  
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Table S16: Effect of Unionization on Selected Demographics 
 Age Female Canadian Citizen Experience 
 (1) (2) (3) (4) 
Event-Time −3 0.195 -0.001 -0.008 0.146 
 (0.158) (0.002) (0.011) (0.110) 
Event-Time −2 0.035 0.002 -0.008 0.098 
 (0.115) (0.002) (0.012) (0.095) 
Event-Time −1 0.155 -0.002 -0.003 0.062 
 (0.121) (0.003) (0.007) (0.122) 
Event-Time 0 -0.038 -0.003 0.003 0.068 
 (0.103) (0.004) (0.007) (0.105) 
Event-Time 1 0.125 0.001 -0.005 0.105 
 (0.129) (0.003) (0.005) (0.136) 
Event-Time 2 0.135 -0.001 -0.005 -0.009 
 (0.176) (0.004) (0.008) (0.235) 
Event-Time 3 0.145 -0.006 -0.006 0.154 
 (0.210) (0.004) (0.009) (0.194) 
Event-Time 4 0.193 -0.006 -0.011 0.213 
 (0.256) (0.006) (0.012) (0.259) 
Event-Time 5 0.211 -0.004 -0.014 0.268 
 (0.280) (0.007) (0.012) (0.286) 
Event-Time 6 0.276 -0.010 -0.037 0.303 
 (0.351) (0.008) (0.026) (0.346) 
     
Institution Fixed Effect P P P P 
Year Fixed Effect P P P P 
     
Observations 909 909 909 909 

Notes: The Callaway and Sant’Anna estimator is used is used. The default options (i.e., control group is never-treated only; and “short gaps” for 
periods before treatment) are selected. See the “csdid.ado” Stata command help file for further information. The model is estimated on data 
collapsed to institution-year cells. The dependent variable in column (1) is the average age of workers at the institution and year. The dependent 
variable in column (2) is the percent of workers who are female at the institution and year. The dependent variable in column (3) is the percent of 
workers who are Canadian at the institution and year. The dependent variable in column (4) is the average years of experience of workers at the 
institution and year. Standard errors are clustered by institution. *, ** and *** denote significance at the 10%, 5% and 1% levels, respectively. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data. 
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Table S17: Effect of Unionization on Selected Demographics by Time Period 
 Age  Female  Canadian Citizen  Experience 
 1970-1995 1996-2022  1970-1995 1996-2022  1970-1995 1996-2022  1970-1995 1996-2022 
 (1) (2)  (3) (4)  (5) (6)  (7) (8) 
Event-Time −3 0.158 0.267**  0.001 -0.004  -0.005 -0.014  0.055 0.321 
 (0.237) (0.130)  (0.003) (0.003)  (0.014) (0.013)  (0.138) (0.242) 
Event-Time −2 -0.122 0.348***  0.004 -0.002  -0.020 0.015  0.014 0.265 
 (0.152) (0.122)  (0.003) (0.003)  (0.015) (0.016)  (0.107) (0.204) 
Event-Time −1 0.269* -0.073  -0.004 0.002  -0.012 0.014  0.121 -0.056 
 (0.157) (0.199)  (0.003) (0.005)  (0.008) (0.014)  (0.113) (0.296) 
Event-Time 0 -0.006 -0.111  -0.005 0.001  0.004 0.000  0.158** -0.134 
 (0.116) (0.207)  (0.005) (0.007)  (0.009) (0.004)  (0.080) (0.288) 
Event-Time 1 0.111 0.154  -0.001 0.007  -0.008 0.002  0.032 0.267 
 (0.138) (0.302)  (0.004) (0.007)  (0.007) (0.003)  (0.098) (0.387) 
Event-Time 2 0.015 0.405  -0.003 0.005  -0.004 -0.009  -0.228 0.481 
 (0.197) (0.427)  (0.004) (0.009)  (0.011) (0.012)  (0.288) (0.444) 
Event-Time 3 0.084 0.282  -0.007 -0.006  -0.011 0.004  0.119 0.233 
 (0.271) (0.426)  (0.005) (0.011)  (0.011) (0.016)  (0.259) (0.403) 
Event-Time 4 0.131 0.332  -0.004 -0.010  -0.016 0.002  0.180 0.284 
 (0.341) (0.496)  (0.006) (0.016)  (0.013) (0.025)  (0.341) (0.556) 
Event-Time 5 0.199 0.236  -0.005 -0.004  -0.018 -0.005  0.244 0.321 
 (0.358) (0.583)  (0.007) (0.019)  (0.013) (0.025)  (0.375) (0.619) 
Event-Time 6 0.333 0.127  -0.013 -0.002  -0.017 -0.090  0.331 0.231 
 (0.455) (0.665)  (0.010) (0.021)  (0.013) (0.086)  (0.456) (0.737) 
            
Institution Fixed Effect P P  P P  P P  P P 
Year Fixed Effect P P  P P  P P  P P 
            
Observations 584 411  584 411  584 411  584 411 

Notes: Restricted to institutions that unionized in the relevant time period as stated in the column headings or never unionized. The Callaway and Sant’Anna estimator is used is used. The default 
options (i.e., control group is never-treated only; and “short gaps” for periods before treatment) are selected. See the “csdid.ado” Stata command help file for further information. The model is estimated 
on data collapsed to institution-year cells. The dependent variable in columns (1) and (2) is the average age of workers at the institution and year. The dependent variable in columns (3) and (4) is the 
percent of workers who are female at the institution and year. The dependent variable in columns (5) and (6) is the percent of workers who are Canadian at the institution and year. The dependent 
variable in columns (7) and (8) is the average years of experience of workers at the institution and year. Standard errors are clustered by institution. *, ** and *** denote significance at the 10%, 5% and 
1% levels, respectively. 
Source: Statistics Canada, University and College Academic Staff System, 1970 to 2022; and self-collected union data. 
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