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1 Executive Summary

Purpose of the study. The City of Saint Paul commissioned a study of the economic impacts

of the minimum wage ordinance adopted in 2018. The phased implementation of the ordi-

nance began in 2020. The principal investigators of the study, hosted by the Federal Reserve

Bank of Minneapolis, are providing to the City of Saint Paul the economic impact evaluation

for the period 2018-2020.

Scope of the study. This report examines the aggregate labor market effects of the minimum

wage ordinance. We document the effects on the average hourly wage, total jobs, total hours

worked, and total worker earnings.

Data. We obtained administrative data from the Department of Employment and Economic

Development (DEED) on firms, establishments, and workers. The dataset merges quarterly

gross wage earnings and paid hours worked for employees from wage reports of the Unem-

ployment Insurance (UI) data with industry and establishment location data from the Quar-

terly Census of Employment and Wages (QCEW).

Methods. The key to analyzing the impact of a policy change such as a minimum wage

increase is the credible estimation of what would have happened in Saint Paul in the ab-

sence of the minimum wage ordinance (the "counterfactual"). The difference between the

actual outcomes in Saint Paul in the presence of the minimum wage ordinance ("treatment")

and the counterfactual outcomes in its absence is interpreted as the causal effect of adopting

the minimum wage ordinance on outcomes. To construct counterfactuals, we use synthetic

difference-in-differences methods.

Results for the pre-implementation effects of the 2018 minimum wage ordinance. Table

1 presents the effects of the minimum wage ordinance on aggregate labor market outcomes

for low-wage sectors and separately for restaurant industries. The analysis includes data up

to 2019(4), one quarter before the implementation of minimum wage ordinance began. Esti-

mates that are statistically significant at the 5 percent level are presented in bold numbers and
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colored in grey. The other estimates cannot be statistically distinguished from zero.

Table 1: Effects of the 2018 Minimum Wage Ordinance (Percent Changes)

Employment Hourly Total Total Worker
Share Wages Jobs Hours Earnings

Retail Trade (44) 7 4 2 -7 -12
Administration and Support (56) 6 3 10 7 -13
Health Care and Social Assistance (62) 18 -1 6 9 5
Accommodation and Food Services (72) 10 3 -10 -11 0
Other Services (81) 4 0 24 2 4

Average (Weighted by Employment Shares) 1 4 1 -1
Full-Service Restaurants (722511) 4 -1 -16 -14 -12
Limited-Service Restaurants (722513) 4 1 -27 -19 -39

Notes: Estimates that are statistically significant at the 5 percent level are presented in bold numbers and
colored in grey. Average hourly wages exclude the top 10 percent of the distribution.

Preliminary results from including the 2020 implementation period. We present cumu-

lative changes in wages, jobs, hours, and worker earnings through 2020(4), which includes

the first phase of the implementation of the minimum wage increase. Further employment

declines and wage increases were observed in 2020, but the analysis using 2020 data should

be interpreted with caution because this period coincides with the pandemic and civil unrest.

In future reports, we will further examine the 2020 period using additional data and addi-

tional sources of variation to disentangle the effects of the pandemic and civil unrest from the

effects of the minimum wage increase.
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2 Purpose of the Study

The City of Saint Paul commissioned a study of the economic impacts of the minimum wage

ordinance adopted in 2018. The phased implementation of the minimum wage ordinance

began in 2020 and is scheduled to reach 15 dollars for all firms in July 2027. The principal

investigators of the study, hosted by the Federal Reserve Bank of Minneapolis, are providing

to the City of Saint Paul the impact evaluation results for the 2018 Ordinance. Our analysis

presents results for pre-implementation effects for the period through 2019(4). We are also

providing preliminary results for the 2020 minimum wage increases.

Minnesota first introduced a statewide minimum wage in 1974 and has since updated the

wage floor periodically. In the period of our study (2000-2020), the latest policy-driven in-

crease in the state minimum wage was in August 2014. The minimum wage rate was set to

increase in stages beginning in August 2014 to 6.5 dollars for small firms and youth employ-

ees and to 8 dollars for large firms. Small firms are defined as ones earning an annual revenue

less than 500,000 dollars, and large firms are ones that earn an annual revenue higher than

this threshold. The rates were set to eventually reach 7.75 and 9.5 dollars per hour by 2016

for small and large firms, respectively.1 Beginning in 2018, the rate was indexed to the price

deflator for personal consumption expenditure, with annual increases capped at 2.5 percent

of the previous rate. Table 2 provides the details of these changes over time. Meanwhile, The

City of Minneapolis passed a minimum wage ordinance in 2017 and the phased implementa-

tion began in 2018.

The City of Saint Paul soon followed Minneapolis in discussing a 15 dollars minimum

wage ordinance. In 2018, the Saint Paul City Council passed a minimum wage ordinance. It

also chose a phased implementation that began increasing its minimum wage in 2020 to reach

15 dollars by 2027. In January 2020, it increased the minimum wage for macro firms (more

than 10,000 employees) to 12.5 dollars. As Table 3 illustrates, in July 2020 the minimum

1Gratuities are not applied to the minimum wage, implying that employers have to pay their employees a
wage rate above minimum wage before tips. The Saint Paul minimum wage ordinances adopted a similar policy
with respect to gratuities.
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Table 2: Minimum Wage Changes in Minnesota 2000-2020 (Dollars)

Youth Small Firms Large Firms
(Annual Revenue in Dollars) (< 500, 000) (≥ 500, 000)
2000-2005 4.25 4.90 5.15
2006-2013 4.90 5.25 6.15
2014 6.50 6.50 8.00
2015 7.25 7.25 9.00
2016 7.75 7.75 9.50
2017 7.75 7.75 9.50
2018 7.87 7.87 9.65
2019 8.04 8.04 9.86
2020 8.15 8.15 10.00
2021 8.21∗ 8.21∗ 10.08∗

Notes: ∗ denotes that the minimum wage is scheduled to increase every year according to the price deflator for
personal consumption expenditures produced by the Bureau of Economic Analysis.

wage for larger firms (101 to 10,000 employees) increased to 11.5 dollars, for small firms (6

to 100 employees) to 10 dollars, and for micro firms to 9.25 dollars. The minimum wage will

be indexed to inflation once the target level of 15 dollars per hour is reached. Throughout our

period of study, the state minimum wage applies to all cities in Minnesota outside of the Twin

Cities, and we will consider these cities as potential controls.
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Table 3: Minimum Wage Policy Change in Saint Paul (Dollars)

Date Micro Firms Small Firms Large Firms Macro Firms
(5 or fewer
Employees)

(6 to 100
Employees)

(101 to 10,000
Employees)

(More than
10,000 Emp.)

2020 (Jan) 12.50
2020 (July) 9.25 10.00 11.50
2021 (July) 10.00 11.00 12.50
2022 (July) 10.75 12.00 13.50 15.00∗

2023 (July) 11.50 13.00 15.00
2024 (July) 12.25 14.00 Equal to

macro firms
2025 (July) 13.25 15.00
2026 (July) 14.25 Equal to

macro firms
2027 (July) 15.00
2028 (July) Equal to

macro firms

Notes: ∗ denotes that the minimum wage is scheduled to increase every year according to the price deflator for
personal consumption expenditures produced by the Bureau of Economic Analysis.

3 Scope of the Study

This report examines the aggregate labor market effects of the minimum wage ordinance in

Saint Paul. We document the effects on average hourly wage, total jobs, total hours worked,

and total worker earnings. This analysis is based on data received from Department of Em-

ployment and Economic Development (DEED). This is the first of a series of annual re-

ports we will be providing to the City of Saint Paul up until 2028. The future reports will

use additional data we will be receiving from Department of Human Resources (DHS) and

Department of Revenue (DOR). Our ability to merge the DEED-DHS-DOR datasets will

allow us to examine several outcomes at a disaggregated level, including worker turnover,

effect on workers by demographic characteristics, effect on social benefits received by work-

ers, firms’ capital-labor substitution decisions, firms’ employee-contractor substitutions, firm

profits, and prices inferred from firm-level data.
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4 Data Sources

We use two main sources of data on workers and firms for our analyses of the effects of the

minimum wage increase. Both sources are administrative and non-publicly-available data

that were made available to us by Minnesota’s Department of Employment and Economic

Development (DEED). The first data source is individual-level data of workers from Unem-

ployment Insurance (UI). Minnesota requires most employers to file quarterly unemployment

wage detail reports for the purpose of estimating the amount of unemployment insurance tax

they owe. These reports provide us with data on quarterly earnings and hours worked for each

worker. We calculate hourly wages for each worker by dividing total quarterly earnings by

quarterly hours.2 Minnesota collects these data for each employee of a firm at the level of the

establishment where they work. This feature of the data is especially important in studying

the minimum wage effects, as a large part of employment is generated in multi-establishment

firms.

The UI data do not contain information on the location of the establishments, which is

necessary in order to identify which establishments were affected by the minimum wage in-

crease. To overcome this problem, we merge the UI data with establishment-level data from

the Quarterly Census of Employment and Wages (QCEW). The QCEW records jobs that ac-

count for roughly 97 percent of employment in the state of Minnesota. From these data, we

observe the six-digit North American Industry Classification System code for the industry

that the establishment operates in, the location of the establishment, and the firm to which the

establishment belongs. The location data consist of both the city and the zip code in which

the establishment operates.3

The merged data result in a quarterly dataset between 2001(1) and 2020(4). Our geo-

graphic unit of analysis is a zip code within a city. This allows the same zip code to be

2For calculating hourly wages, we exclude roughly 5 percent of observations that reported zero hours
worked. We keep these observations for calculating other outcomes.

3The raw data do not have location information for around 4 percent of observations. In addition, we exclude
observations for which the city name and zip codes are contradictory. Such contradictions are rare and constitute
roughly 0.1 percent of the total establishments.
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affected differently by the treatment if the zip code belongs to two different cities. It also

allows for multiple treated units within a city that faces an increase in its minimum wage. For

each industry, we calculate average wages, aggregate number of jobs (sum of full-time and

part-time jobs), aggregate hours, and aggregate worker earnings paid within geographic units

for each quarter. Finally, we aggregate all units that have fewer than 50 full-time equivalent

jobs to one unit, separately for each industry and for treatment or control groups.

To summarize, by merging the worker-level UI data with the establishment-level QCEW

data, we are able to create a dataset on workers’ hours and wages, as well as the establish-

ments at which they are employed, by industry, zip code, and city. Our dataset improves

measurement relative to previous studies along three dimensions. First, using administrative

sources, we provide estimates for the effects of a minimum wage increase on hours worked.4

Second, Minnesota is unique in that it records employee hours worked at the establishment

level within firms. Thus, we include in our analyses firms with multiple establishments across

city borders. Finally, we leverage detailed location data at the zip code level to increase the

precision of our estimates.

Table 4 reports the industry distribution of employment shares and the fraction of work-

ers earning below 15 dollars in 2017 by industry.5 We focus our baseline analyses on the

two-digit industries in which 30 percent or more of workers earn below 15 dollars per hour.

The six industries that satisfy this criterion are retail trade (44); administrative services (56);

health care and social assistance (62); arts, entertainment, and recreation (71); accommoda-

tion and food services (72); and other services (81).6 In addition, we present separate results

for full-service and limited-service restaurants. Restaurants account for 8 percent of total

employment and have a high fraction of potentially impacted workers.7

4Oregon, Rhode Island, and Washington are the three other states in the U.S. that collect hours worked in
the matched employer-employee administrative data.

5The shares of employment do not add up to 100 percent, as some industries have been excluded due to
confidentiality concerns based on the presence of few establishments. The industries excluded are Agriculture,
Forestry, Fishing, and Hunting (11); Mining, Quarrying, and Oil and Gas Extraction (21); Construction (23);
Information (51); Real Estate and Rental and Leasing (53); and Public Administration (92).

6“Other services” consists of repair and maintenance shops, personal and laundry services, and various civic,
professional, and religious organizations.

7The fraction of workers earning below 15 dollars reported in Table 4 for the restaurant industries is a lower
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Table 4: Employment Shares and Fraction of Workers Earning below 15 Dollars

Share of Employment Fraction of Workers

(2017) (percent) Earning Below $15

SP Other MN SP Other MN

Manufacturing (31) 4 12 18 17

Wholesale Trade (42) 3 4 16 15

Retail Trade (44) 7 12 63 65

Transportation (48) 2 3 21 23

Finance and Insurance (52) 5 4 6 13

Professional Services (54) 4 4 12 12

Management of Companies (55) 4 3 29 12

Administration and Support (56) 6 5 66 48

Educational Services (61) 13 8 23 23

Health Care and Social Assistance (62) 18 17 42 34

Arts, Entertainment, and Recreation (71) 2 2 45 61

Accommodation and Food Services (72) 10 9 63 71

Other Services (81) 4 3 34 49

Restaurant Industries

Full-Service Restaurants (722511) 4 3 51 56

Limited-Service Restaurants (722513) 4 3 82 90

Note: "SP" denotes Saint Paul and "Other MN" denotes the sum of all other cities in Minnesota except for
Minneapolis and Saint Paul.

bound for the fraction of workers who are affected by the minimum wage increase. This is because the wages
reported to DEED include tips and the minimum wage ordinance excludes tips.
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5 Methodology

At the core of any policy evaluation lies the fundamental problem of causal inference. The

Saint Paul minimum wage ordinance was adopted in 2018. We observe economic outcomes,

such as wages, employment, hours, and worker earnings, in Saint Paul before and after the

ordinance was adopted. However, researchers do not observe the counterfactual of what the

economic outcomes in Saint Paul after the minimum wage ordinanace would have been in

the absence of an ordinance. To answer the question of what the effect of the minimum

wage policy announcement is, one needs to know the difference between the actual outcomes

(which are observed) and the counterfactual outcomes (which are not observed). The key to

evaluating the policy is to construct counterfactual outcomes in a credible manner.

To construct counterfactuals, we use synthetic control methods (Abadie and Gardeazabal

(2003), Abadie et al. (2015)) as augmented by Arkhangelsky et al. (2019) with fixed effects.

The synthetic control approach takes a weighted average of the geographical units outside

Saint Paul to construct the counterfactual. The statistical tool chooses weights such that the

synthetic control looks like Saint Paul (in a statistical sense) in terms of outcome variables

before 2018. For example, weights would be found so that the time series before 2018 for

the synthetic control for the economic outcome matches as closely as possible the same time

series in Saint Paul. The counterfactual is built from other geographical regions, but they

are averaged in such a way that they approximate as closely as possible Saint Paul before

2018 on the observable dimensions that are relevant for the analysis. This method produces

a counterfactual that responds to economic shocks in a way similar to how Saint Paul does in

the period before the minimum wage increase. We note that the period after the first phase

of implementation of the minimum wage ordinance partly overlaps with the pandemic reces-

sion and thus the method should be interpreted with caution when applied to the period that

includes the pandemic recession.8

8To infer the statistical significance of the estimated impact effects, we use the “placebo method.” The
method takes all non-treated units and estimates the treatment effect in these samples, with each sample gener-
ated under a placebo treatment of a subset of non-treated units. Since we should be estimating a zero treatment
effect in the absence of a treatment, the distribution of treatment effects under the placebo method gives us the
distribution of noise inherent in the data. See Algorithm 4 in Arkhangelsky et al. (2019) for exact implementa-
tion details to construct the placebo standard errors.
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Figure 1: Illustration of the Synthetic Control Method

This method is illustrated in Figure 1 in the context of the minimum wage increase in

Saint Paul using the retail industry as an example. The upper panels of the figure plot quar-

terly time series of the average hourly wage and the total number jobs for the retail trade

industry during the period with data coverage between 2001(1) and 2020(4). All series are

in logs and normalized to 0 in 2017(4), which is the last quarter before the minimum wage

ordinance was implemented in Minneapolis. The solid lines show that retail in Saint Paul ex-

perienced an increase in wages over time, whereas the number of jobs declined in the 2000s

and then increased in the 2010s.

The long-dashed blue lines show the evolution of wages and jobs for the average of all

cities in Minnesota besides Minneapolis and Saint Paul. This average represents the control

group in a difference-in-differences specification. This specification would estimate the ef-

fect of a minimum wage increase by comparing the changes in outcomes over time between
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Saint Paul and the average of other cities. The trends before 2018 are significantly different

between Saint Paul and other cities in Minnesota.

The dashed orange line shows the evolution of wages and jobs for the synthetic control

of Saint Paul, which is the weighted average of cities in Minnesota other than Minneapo-

lis and Saint Paul.9 By design, the methodology weights more heavily cities with similar

pre-treatment trends and less heavily cities with different pre-treatment trends. As seen in

the figure, the time series for the synthetic control reproduce very closely the time series of

wages and jobs in Saint Paul in the pre-treatment period, including the decline in retail jobs

the city experienced in the 2000s. Using synthetic difference-in-differences, we can visual-

ize the treatment effect of the minimum wage increase as the difference between the dashed

orange line and the solid line in the post-2018 period. The changes observed in 2020 should

be interpreted with caution because this period coincides with the pandemic and civil unrest.

The empirical estimates presented in Section 6 will focus on outcome variables that are

expressed in yearly growth rates.10 The lower panels of Figure 1 demonstrate that retail wages

and jobs growth are substantially more volatile in Saint Paul than in the rest of Minnesota.

For the synthetic control, we reestimate the weights in the growth specification of the out-

come variable. Similar to the levels specification, the fit during the pre-treatment period is

significantly improved relative to the unweighted average that underlies the difference-in-

differences specification.

5.1 Performance of Synthetic Control in Pre-Implementation Period

Before presenting the impacts of the minimum wage increase, we pause to discuss the per-

formance of the synthetic control method in accounting for the time series of Saint Paul in

9We exclude Minneapolis from the construction of the synthetic control of Saint Paul because Minneapolis
began implementing a minimum wage increase in 2018.

10There are two reasons why we prefer a specification in growth rates to a specification in levels. First, using a
unit fixed effect in a growth specification removes heterogeneity in average growth rates that may be correlated
with the treatment of increasing the minimum wage. Second, using yearly growth rates allows us to remove
quarterly seasonal variation, thus improving the efficiency of our estimates.
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Table 5: Pre-treatment Fit: Synthetic Control versus Difference-in-Differences

Wagea Wageb Jobs Hours Earnings

(R-squared, percent) SC DD SC DD SC DD SC DD SC DD

Retail Trade (44) 70 2 79 19 79 7 77 2 83 12

Administration and Support (56) 47 0 62 3 84 13 85 13 83 14

Health Care, Social Assistance (62) 90 14 86 7 80 2 86 0 88 9

Arts, Entertainment, Recreation (71) 35 9 30 4 31 1 44 3 38 1

Accommodation, Food Services (72) 77 40 76 45 61 5 59 1 60 6

Other Services (81) 84 38 85 55 79 19 84 11 88 15

Full-Service Restaurants (722511) 77 45 75 43 74 0 66 0 60 2

Limited-Service Restaurants (722513) 74 51 79 62 77 11 68 11 75 9

(a) Average hourly wage, excluding the highest-paying 10 percent of jobs. (b) Average hourly wage, excluding
the highest-paying 25 percent of jobs. SC: synthetic control. DD: difference-in-differences.

the period before the minimum wage increase. Table 5 presents R-squared coefficients from

regressions of outcome variables in Saint Paul on the outcome variables of the synthetic con-

trol. For comparison, we also present the R-squared coefficients when using the outcome

variables of the unweighted average of all other zip codes within cities in Minnesota.

The table shows that for five out of the six low-wage industries identified previously in

Section 4 and separately for restaurants, the synthetic control accounts for a substantial frac-

tion of the variation of the time series of Saint Paul before the minimum wage increase. To

give an example from a key industry that we elaborate upon below, for full-service restaurants

during the pre-treatment period, the synthetic control accounts for 74 percent of the time se-

ries variation of jobs growth in Saint Paul. The control average of all other units in Minnesota

accounts for 0 percent. Despite the overall success in accounting for a substantial variation

of the pre-treatment time series, the synthetic control does not perform equally well in all

industries. The most notable lack of fit is for the arts, entertainment, and recreation industry.

Thus, we drop this industry from our analyses.
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6 Results

This section first provides the results for the impact of the 2018 minimum wage ordinance

during the pre-implementation period up to 2019(4). We then provide preliminary results for

the 2020 minimum wage increases, which adds the period 2020(1) to 2020(4) to the analysis.

6.1 Pre-implementation Impact of the 2018 Minimum Wage Ordinance

The mayor of Saint Paul affirmed his commitment to raising the city wide minimum wage

at the beginning of 2018. This, combined with the 2018 implementation of minimum wage

increases in Minneapolis, substantially increased the probability that minimum wages would

increase in Saint Paul. Given these advance notices, firms could have reacted before the ac-

tual implementation of the minimum wage ordinance began. We now examine the aggregate

labor market effects of such potentially anticipated increase in minimum wages.

Table 6 presents results for the low-wage industries identified previously and separately

for restaurants. Entries are multiplied by 100 and equal the log point change in outcomes

in 2019(4) due to the adoption of minimum wage ordinance. The columns present different

outcome variables. To give an example, the first row says that the adoption of the minimum

wage ordinance in Saint Paul caused a roughly 1.6 log points (roughly 1.6 percent) increase

in the number of retail jobs, relative to the counterfactual in which the minimum wage had

not increased. Note that the estimate is the cumulative effect of minimum wage increases

between 2018(1) and 2019(4). Each entry in parentheses is the p-value associated with the

estimated treatment effect – that is, the probability of obtaining a treatment effect as extreme

as the point estimate under the null hypothesis that the treatment effect is zero. Continuing

the example, we see that the placebo method produces a p-value of 57.7 percent, and thus we

conclude that the treatment effect of 1.6 is imprecisely estimated and cannot be statistically

distinguished from zero at 5 percent level of significance.11

11We have multiple treated units, as our geographic unit of analysis is a zip code within a city. Thus, we con-
struct placebo estimates by assigning a treatment status to 999 random subsamples of zip codes, with each sub-
sample having a size equal to the number of treated units in Saint Paul. We use the formula p = 2 min{pH , pL}
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Table 6: Pre-implementation Impact of the 2018 Minimum Wage Ordinance

Wagea Wageb Jobs Hours Earnings

Retail Trade (44) 3.5 2.6 1.6 −6.7 −11.5
(0.0) (0.0) (57.7) (3.8) (1.8)

Administration and Support (56) 3.3 4.5 10.3 7.0 −12.8
(16.0) (0.4) (27.0) (55.1) (5.4)

Health Care and Social Assistance (62) −1.4 −1.2 6.0 8.8 4.6
(15.6) (9.4) (16.2) (10.2) (60.3)

Accommodation and Food Services (72) 3.2 1.2 −9.8 −10.9 0.2
(0.0) (8.8) (1.2) (1.6) (92.5)

Other Services (81) 0.1 0.9 24.3 1.5 4.3
(80.3) (54.9) (0.0) (57.5) (24.4)

Full-Service Restaurants (722511) −1.2 −1.1 −15.5 −14.0 −11.9
(21.6) (15.0) (0.0) (0.0) (1.8)

Limited-Service Restaurants (722513) 0.5 1.5 −26.5 −19.3 −39.0
(98.5) (70.5) (0.4) (3.2) (0.0)

Notes: (a) Average hourly wage, excluding the highest-paying 10 percent of jobs. (b) Average hourly wage,
excluding the highest-paying 25 percent of jobs. The estimates are in log points, multiplied by 100. Entries
in parentheses are p-values using the placebo method. The anticipation effect starts in 2018(1) and the sample
covers up to 2019(4), the last quarter before the implementation of the minimum wage increase.

We estimate wage increases at the 5 percent level of significance for retail, administration

and support services, and accommodation and food services. For industries with statistically

significant increases, we document increases that range between 3 and 5 log points.

Turning to the estimated effects on jobs in the third column, we find statistically signifi-

cant jobs declines in the accommodation and food services industry and, within this industry,

in both restaurant industries. Jobs in full-service restaurants declined by 16 log points and

to calculate the p-value for a point estimate for Saint Paul, where pH is the fraction of placebo samples with
point estimates that are higher than the estimate of Saint Paul in 2019(4) and pL is the fraction of placebo sam-
ples with point estimates that are lower than the estimate of Saint Paul in 2019(4). Similar calculations underlie
our p-values and confidence intervals in other tables.
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jobs in limited-service restaurants declined by 27 log points. On the other hand, we find a

statistically significant increase in jobs in other services.

Repeating our estimates for total hours in the fourth column, we generally find similar

patterns. In addition to statistically significant declines in hours for accommodation and food

services and for restaurants, we find a statistically significant decline of 7 log points in retail.

Contrary to the jobs finding, we do not find a statistically significant increase of hours in the

other services industry. The final column of the table presents the estimated effects on total

worker earnings. We find a statistically significant decline in worker earnings at the 5 percent

level for retail, full-service restaurants, and limited-service restaurants.

Placebo in Time

So far, we have provided estimates of pre-implementation effects of the minimum wage

ordinance on aggregate labor market outcomes. To assess whether these results are indeed

driven by the minimum wage policy announcement, we conduct a placebo test that stops the

sample in 2015(4) and excludes all subsequent quarters when the possibility of increasing

the minimum wage in the Twin Cities was in active discussion. Next, we assign a placebo

treatment date of 2013(4) for Saint Paul. Since the period between 2013 and 2015 predates

even the discussion of increasing the minimum wage in the Twin Cities, we should not find

treatment effects for this placebo treatment.

Table 7 summarizes the results of this exercise for jobs. Using the placebo treatment,

we fail to find statistically significant negative jobs effects in any industry. This includes the

industries for which we previously found significant job declines following the treatment of

the minimum wage increase.
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Table 7: Placebo Jobs Effects of Minimum Wage Increases in 2013(4)

Industry Saint Paul

Retail Trade (44) 37.6
(0.0)

Admin. and Support (56) 7.3
(47.6)

Health Care and Social Assistance (62) −7.1
(13.4)

Accommodation and Food Services (72) 8.8
(16.0)

Other Services (81) 2.5
(50.7)

Full-Service Restaurants (722511) 5.7
(21.4)

Limited-Service Restaurants (722513) 8.9
(35.8)

Notes: These placebo estimates use data from 2001(1) to 2015(4), before the discussions of raising the minimum
wage. The estimates are in log points, multiplied by 100. Entries in parentheses are p-values using the placebo
method.
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Placebo in High-Wage Industries

As an additional robustness check on the methodology, we conduct a placebo using the

two industries with the lowest share of jobs paying less than 15 dollars per hour in 2017.

Table 8 repeats our estimates for finance and insurance and professional services. Because

there are few low-wage workers in these industries, we expect to find zero treatment effects.

As the table illustrates, we fail to detect any significant effects at the 5 percent level.

Table 8: Pre-implementation Effects in High-Wage Industries

Wagea Wageb Jobs Hours Earnings

Finance and Insurance (52) 0.5 0.2 1.8 0.9 1.2
(11.4) (45.4) (20.0) (43.6) (34.4)

Professional Services (54) −0.4 −0.1 −1.6 −1.1 −0.8
(21.2) (65.3) (8.8) (30.2) (54.7)

Notes: (a) Average hourly wage, excluding the highest-paying 10 percent of jobs. (b) Average hourly wage,
excluding the highest-paying 25 percent of jobs. The estimates are in log points, multiplied by 100. Entries in
parentheses are p-values using the placebo method.

6.2 Preliminary Results from 2020 Analysis

We committed to deliver to the City results for the 2020 minimum wage increase with the

same methodology we used for the impact effects in the pre-implementation period. Table

9 presents our estimates of the 2018 minimum wage ordinance when we include data up to

2020(4). Compared to our previous analyses that used data up to 2019(4), the 2020 data

includes the first phase of implementation of the Saint Paul minimum wage ordinance. The

estimates in this table should be interpreted with caution because there are confounding fac-

tors which may interact with the minimum wage increase. A key assumption of the synthetic
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difference-in-differences method is that in the post-policy period, treated units and the syn-

thetic control units react similarly to economic shocks. Since lockdowns during the pandemic

were more severe and the civil unrest was more intense in Saint Paul compared with other

cities in Minnesota (outside of the Twin Cities), the estimates from using only Minnesota data

need to be interpreted with caution and are preliminary.

Table 9: Estimates from Including the First Phase Implementation of the 2018 Ordinance

Saint Paul Wagea Wageb Jobs Hours Earnings

Retail Trade (44) 4.6 5.3 −6.7 −12.2 −13.7
(0.0) (0.0) (28.8) (3.4) (4.4)

Administration and Support (56) 0.7 4.6 2.5 0.3 −20.1
(92.1) (2.8) (82.7) (80.7) (18.8)

Health Care and Social Assistance (62) −4.2 −3.6 4.5 9.8 −4.0
(0.2) (0.2) (37.6) (11.6) (41.6)

Accommodation and Food Services (72) 7.9 5.2 −27.6 −39.5 −20.2
(0.0) (0.0) (0.0) (0.0) (1.4)

Other Services (81) 2.0 6.0 36.3 13.5 16.4
(35.4) (0.0) (0.0) (1.2) (0.4)

Full-Service Restaurants (722511) 0.5 1.2 −41.6 −44.8 −44.8
(63.3) (39.0) (0.0) (0.0) (0.0)

Limited-Service Restaurants (722513) 3.9 5.6 −49.0 −41.3 −59.5
(44.4) (49.4) (0.0) (0.0) (0.0)

Notes: (a) Average hourly wage, excluding the highest-paying 10 percent of jobs. (b) Average hourly wage,
excluding the highest-paying 25 percent of jobs. The estimates are in log points, multiplied by 100. Entries in
parentheses are p-values using the placebo method. The treatment effect starts in 2018(1) and the sample covers
up to 2020(4).

In Table 9, estimates continue to show statistically significant increases in wages for retail

and accommodation and food services.12 We also find a statistically significant increase in

one of the two wage measures in other services. On the other hand, we find a statistically
12Entries in this table are multiplied by 100 and are the log point change in outcomes in 2020(4) and entries

in parentheses show p-values associated with the estimated coefficients.
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significant decline in wages in the health sector.

Turning to the estimates on jobs in the third column, we document a 28 log points decline

for accommodation and food. We find a 42 log points decline in jobs in full-service restau-

rants and a 49 log points decline in jobs in limited-service restaurants. At the same time, we

continue to find jobs increases in other services, with the magnitude of the increase being 36

log points.

The fourth column presents our estimates on hours. The declines in hours for accommo-

dation and food and for restaurants are larger than the corresponding declines in jobs. The

increase in hours for other services is smaller than the corresponding increase in jobs. One

notable difference between our results for jobs and our results for hours is that retail hours

decline by 12 percent, which is statistically significant at the 5 percent level.

The final column of the tables present the estimated effects on total worker earnings. We

find statistically significant declines in retail, accommodation and food, and restaurants. For

restaurants, we observe declines of roughly 50 log points. On the other hand, we find a sta-

tistically significant increase of 16 log points in worker earnings in other services.

We emphasize, again, that the estimates for cumulative changes through 2020(4) in Table

9 should be interpreted with caution because this period coincides with the pandemic and

civil unrest. In future reports, we will further examine the 2020 period using additional data

and additional sources of variation to disentangle the effects of the pandemic and civil unrest

from the effects of the minimum wage increase.
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B Additional Tables

Table A.1: Time Line For Minimum Wage Ordinance in Saint Paul

2017 • Discussions about raising Saint Paul minimum wage begin.

Nov. 2017 • The Saint Paul City Council commissions Citizen’s League to study feasibility and implementation of wage hike.

Jan. 2018 • First phase of Minneapolis minimum wage increases goes into effect.

Feb. 2018 • Newly elected Saint Paul mayor Melvin Carter affirms commitment to raising minimum wage to $15.

Aug. 2018 • Citizen’s League releases Phases 1 and 2 of report on Saint Paul minimum wage, recommending an increase to $15.

Oct. 2018 • Saint Paul Mayor Carter and City Council Member Chris Tolbert propose minimum wage ordinance.

Nov. 2018 • Saint Paul City Council approves ordinance raising city minimum wage to $15 by 2027.

Jan. 2020 • First phase of Saint Paul minimum wage increase goes into effect.
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C Additional Figures

In this appendix section, we plot the growth in the hourly wages13 and the total number of

jobs between 2001(1) and 2020(4) for each of the low wage industries described in the paper.

All series are expressed in yearly growth rates. The solid lines depict the series for Saint Paul.

The long-dashed blue lines show the growth of wages and jobs for the average of all cities

in Minnesota besides Minneapolis and Saint Paul. The dashed orange line shows the growth

of wages and jobs for the synthetic control of Saint Paul, which is the weighted average

of cities in Minnesota other than Minneapolis and Saint Paul. Using synthetic difference-

in-differences, we can visualize the treatment effect of the minimum wage increase as the

difference between the dashed orange line and the solid line in the post-2018 period. As

mentioned before, the changes observed in 2020 should be interpreted with caution because

this period coincides with the pandemic and civil unrest.

Figure 2: Retail Sector (44)

-.0
5

0
.0

5
.1

C
ha

ng
e 

in
 L

og
 W

ag
e

2000 2005 2010 2015 2020

Saint Paul Minnesota Synthetic Control

-.2
-.1

0
.1

.2
C

ha
ng

e 
in

 L
og

 J
ob

s

2000 2005 2010 2015 2020

Saint Paul Minnesota Synthetic Control

13Average hourly wage, excluding the highest-paying 25 percent of jobs.
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Figure 3: Administration and Support (56)

-.0
5

0
.0

5
.1

C
ha

ng
e 

in
 L

og
 W

ag
e

2000 2005 2010 2015 2020

Saint Paul Minnesota Synthetic Control

-.4
-.2

0
.2

.4
C

ha
ng

e 
in

 L
og

 J
ob

s

2000 2005 2010 2015 2020

Saint Paul Minnesota Synthetic Control

Figure 4: Health Care and Social Assistance (62)
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Figure 5: Other Services (81)
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Figure 6: Accommodation and Food Services (72)
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Figure 7: Full-Service Restaurants (722511)
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Figure 8: Limited-Service Restaurants (722513)
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