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Abstract: Fast-food establishments in Illinois and Indiana were surveyed during a period of state-
mandated minimum wage increases in Illinois.  While entry-level wages of Illinois 
establishments rose substantially in response to the mandated increases, there is little evidence 
that Illinois establishments ameliorated wage increases by delaying scheduled raises or reducing 
fringe benefit offerings.  There is little evidence of ‘labor-labor’ substitution in favor of women, 
better educated, or teenaged workers, or increased worker tenure at the new wage, but weak 
evidence of increased food prices.  In contrast, there are large declines in part-time positions and 
workers’ hours in Illinois relative to Indiana. Aggregate figures from the Bureau of Labor 
Statistics support relative declines in total fast-food employment in ‘downstate’ Illinois counties, 
as hypothesized.  However, establishment’s responses do not appear proportionate to the strength 
of the minimum wage change.    
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I. Introduction 

In the midst of a decade-long stagnation in federal minimum wage policy, Illinois, like 

many other states, took matters in its own hands by raising its state minimum wage to $5.50 in 

January 2004 and increasing it again to $6.50 in January 2005.1  This paper presents and 

discusses the findings from an original survey of fast-food establishments in eastern Illinois and 

western Indiana conducted during 2003-2005.  Using the basic methodology that Card and 

Krueger (1994) applied to New Jersey and Pennsylvania in the early 1990s, I estimate the impact 

of state-mandated wage increases on employment, compensation, and product prices in Illinois 

relative to Indiana, where the minimum wage remained unchanged at $5.15.   

In the early 1990s, Krueger and coauthors (Katz and Krueger, 1992; Card and Krueger, 

1994) applied a novel ‘natural experiment’ or ‘case study’ approach focusing on the impact of a 

particular minimum wage change on a narrow set of establishments, using the divergent policies 

of two neighboring states to devise a control-treatment framework for an employment study.  

The fast food industry was chosen because of its heavy concentration of minimum-wage workers 

and its straightforward compensation scheme, uncomplicated by tip income.  The basic premise 

was that more focused study designs could elicit better information about the impact of minimum 

wage policy changes than more aggregative approaches used previously.2   

                                                 
1 The federal minimum wage was $5.15 from 1997 until July 24, 2007, when it increased to $5.85.  Like 
many states, Illinois allows a discount for teenage workers under age 18 of 50 cents from the prevailing 
hourly minimum and it permits a 30 percent training discount for up to two weeks at fast-food 
establishments.     
2 Card and Krueger went on to write a book (Card and Krueger, 1995) and several more articles about 
minimum wage policy.  Perhaps most notable is Card and Krueger (2000), which is both a reply to 
Neumark and Wascher (2000) and an original analysis of confidential, establishment-level BLS data on 
the firms in their sampled counties in New Jersey and Pennsylvania.  This paper tends to focus on Card 
and Krueger (1994) because it replicates their strategy, but it is certainly not the authors’ last word on this 
topic.   
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In particular, Card and Krueger (1994) compared the experience of fast-food 

establishments in New Jersey, which experienced a relatively large minimum-wage increase, 

with that of establishments in neighboring Pennsylvania, where the federal minimum was 

maintained.  New Jersey establishments received the ‘treatment’ of the minimum wage increase, 

while Pennsylvania establishments served as a control group.  To widespread surprise, Card and 

Krueger (1994) not only failed to find an employment decline but also presented evidence of an 

employment increase in New Jersey relative to Pennsylvania subsequent to the minimum wage 

increase (although in later work they concluded that the evidence in favor of New Jersey 

employment increases was weak).  Possible explanations of these findings are that a higher 

minimum wage reduces employers’ monopsonistic power or generates offsetting cost savings in 

the form of lower worker turnover.  Others have suggested that the value of the brand name for 

franchisees strongly discourages changing labor inputs in ways that degrade customer service 

(Wimmer, 1996).   

Following the debate between Card and Krueger and their critics, numerous studies of 

federal and state minimum wage policies—and recently sub-state ‘living wage’ policies (see, 

e.g., Adams and Neumark, 2005a, 2005b; Neumark and Adams, 2003a, 2003b; and Yelowitz, 

2005)—have taken various approaches.  Neumark and Wascher (2007), reviewing this second 

generation of articles, “view the literature—when read broadly and critically—as largely 

solidifying the conventional view that minimum wages reduce employment among low-skilled 

workers.”  Nevertheless, a recent study by Dube, Naidu, and Reich (2007), using an original 

survey of restaurant establishments in the San Francisco Bay area, finds that employment in the 

restaurant sector (including both fast-food and table-service establishments) and ‘job quality’ in 

the fast-food segment rose in response to San Francisco’s implementation of a living-wage 
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ordinance.3  Dube, Lester, and Reich (2007) fail to find adverse employment effects using a 

national panel data of restaurant employment and wage information aggregated to the county 

level, focusing on areas that contain a state border.  They argue that locally focused studies better 

control for unobserved heterogeneity in spatially correlated employment trends and that the 

negative employment effects found in other national studies are due to this omitted variable bias.   

This study follows the research design of Card and Krueger (1994) (henceforth CK) to 

study the impact of minimum wage increases on fast-food employment in Illinois.  The goals are 

to provide additional evidence on minimum wage impacts on fast-food employment and to 

provide information on several important but less-studied issues, including nonwage 

compensation.  Some key improvements to the CK design suggested by others are implemented, 

including collection of hours as well as positions data.   

The CK study received extensive review.  Among the major criticisms leveled against it 

are that the time frame of the survey is too short, beginning and ending too close to the minimum 

wage change; ‘labor-labor’ substitution within low-skill groups masks negative impacts of the 

minimum-wage change on certain groups; the overall quality of the data on employment are 

poor; and work hours data are absent.   

Brown (1995), Hamermesh (1995), and Welch (1995) criticize CK’s timing of data 

collection vis-à-vis the mandated minimum wage change.  The pre-treatment observation is just 

1-2 months prior to the minimum wage increase, while the post-treatment observation is at 7-8 

months.  Opening the survey window too near the event understates adverse impacts of the 

minimum wage increase if establishments undertake anticipatory adjustments.  Closing the 

survey window too soon after the new minimum wage’s initiation also understates its impact 

                                                 
3 Specifically, they find increases in job tenure and the share of full-time employees at fast-food 
restaurants.  They also find a price increase at fast food restaurants.   
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because additional effects emerge in the longer run (Neumark and Wascher, 2007).  This survey 

has a wider window.  Since the first minimum wage increase did not affect most of the Illinois 

employers in the survey (two-thirds offered an entry-level wage exceeding the new minimum of 

$5.50), most establishments are observed at least one year prior to the ‘treatment’ of a 

meaningful minimum wage hike.  The ‘post’ observations occur 10-11 months after the 

imposition of the new minimum.  

A minimum wage increase may cause employers to shift from lower- to higher-skilled 

workers as higher-skilled workers become relatively cheaper.  There are ‘winners’ and ‘losers,’ 

with a low-skilled minority bearing the brunt of the costs.  Other studies have found differential 

impacts of minimum wage increases by group according to education, age, school enrollment 

status, and sex (e.g., Neumark and Wascher, 1995; Connolly, 2005).  With the exception of an 

analysis of substitution between part-time and full-time workers, CK do not explore this issue.  

This paper extends the case study approach by collecting information about the age, education, 

and sex of workers by establishment.      

Apparent irregularities in the CK data call the overall quality of the study into question.  The 

degree of ‘mean reversion’ of key variables in the Pennsylvania-New Jersey data is consistent 

with a high degree of random measurement error (Welch, 1995; Neumark and Wascher, 2000).  

Since variables may be truly mean-reverting, however, inferences about data quality are weak 

absent independent evidence.  Similarly, some have argued that very low inter-wave correlations 

of variables in the CK data for some variables are troubling considering that the two observations 

are measured just nine months apart (Bellante and Picone, 1999; Neumark and Wascher, 2000), 

as are dramatic swings in same-establishment employment composition (full- and part-time 

workers).  Welch (1995) finds a consequential share of establishments reporting changes from 
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entirely or mostly full-time to entirely or mostly part-time staffing across the two waves, as well 

as “astonishing” within-establishment employment changes.  Neumark and Wascher (2000; 

henceforth NW) also document very large same-establishment positions changes.  The data 

collected for this project, in contrast, are more stable.   

NW, Hamermesh (1995), and Welch (1995) point to ambiguously worded survey questions 

and the lack of a specific reference period for employment questions as potential causes of the 

irregularities in the CK employment variables.4  Hamermesh (1995) and Welch (1995) also 

question the quality of the survey design and interviewer training.  While the overall format of 

the questionnaire does not vary greatly from CK’s, this survey asks more specific employment 

questions (e.g., positions “in the last week” and hours “in the last pay period” or other specific 

period designated by the respondent) and conducted training sessions for the student 

interviewers.     

The implications of the competitive model of labor demand hold only for hours, not 

positions, and the literature remains inconclusive about the effect of minimum wage hikes on 

hours (Neumark and Wascher, 2007).  NW attempted to retrospectively retrieve hours for CK’s 

establishments from payroll records.  While they obtained findings that were qualitatively 

different from CK, their data collection methods were criticized.5  A major advantage of this 

study is that contemporaneous hours and positions information are obtained for the same 

establishments through a single survey instrument.  However, obtaining hours proved 

challenging.  Consequently, special attention is given to the robustness of the hours findings.   

 

II. Survey Methodology and Data 
                                                 
4 Fractional reports of ‘full-time’ positions are another sign of data irregularities (Welch, 1995).     
5 Payroll data were obtained with the help of a restaurant lobbying group.  Some have argued that this 
may introduce response bias.     
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 Because of the high concentration of minimum-wage workers, highly standardized 

products, and the absence of tipping as an additional source of compensation, fast food 

restaurants are especially well-suited to a study of minimum wage impacts.  Following CK, the 

impacts of state-mandated minimum wages on a sector heavy with minimum-wage-workers are 

estimated by comparing changes in employment patterns, work hours, compensation, and 

product prices before and after the minimum wage change for establishments that are subject to 

Illinois’ minimum wage law and those that are not.   

Study Area 

The experiences of establishments according to their Illinois and Indiana location are 

contrasted over the period 2003-2005, focusing on establishments most likely affected by the 

Illinois minimum wage changes of 2004 and 2005.  Many establishments in the high-cost 

Chicago metropolitan area likely were unaffected and therefore counties in this area were 

excluded.6  Counties in the Gary, Indiana area are excluded for the same reason.  Because of 

concerns about geographic heterogeneity in economic trends, counties located far from the 

Indiana-Illinois border are also excluded.  The remaining area of candidate counties for the study 

encompassed the adjoining central regions of Illinois and Indiana.  Finally, counties experiencing 

uncharacteristically high or low economic and population growth vis-à-vis the remaining group 

were dropped.  This subset consisted of several fast-growing Indiana counties near Indianapolis 

and several very slow-growing Illinois counties.  The two included sets of counties on either side 

of the Illinois-Indiana border are considerably more homogeneous than the areas in New Jersey 

and Pennsylvania used in CK.  In recent years, population growth rates and per capita income 

levels on the two sides of the border were similar.  Together the population of the 30 included 
                                                 
6 The median wage of fast-food cooks in the counties of the Chicago Metropolitan area was $7.56 in the 
first quarter of 2004.  For all food preparation and service workers, including fast-food but also tipped 
workers, it was $6.65 (figures from the Illinois Department of Employment Security).   
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Illinois counties grew 4.27 percent between 1990 and 2000, while that of the 19 included Indiana 

counties grew 4.30 percent.  Standard deviations of both population growth and per capita 

income are slightly larger in Illinois counties.  The similarity of the two areas is well-maintained 

over the sample period.  Between 2003 and 2005 population in the Illinois counties grew 0.34 

percent, versus 0.20 percent in Indiana.  The Current Population Survey reports a per capita 

income in 2005 of $27,500 for the Illinois counties and $28,200 for the Indiana counties.   

Major fast-food chains in the region (Arby’s, Burger King, Kentucky Fried Chicken, 

McDonald’s, Subway, Taco Bell and Wendy’s) were surveyed.7  The MSN Yellow Pages was 

used to define the population.  In 2003, 410 outlets were called for interviews.  With few 

exceptions, the survey was administered via telephone by trained student workers reading from a 

script.  All calls were made during October and November in 2003, 2004, and 2005, always prior 

to the onset of the Thanksgiving-Christmas holiday season.8  Total employment in the survey 

represents about one-quarter of limited-service-restaurant-employment (as recorded Quarterly 

Census of Employment and Wages, QCEW) for those counties in the sample for which the 

Bureau of Labor Statistics releases this information.   

Because the 2004 sample was comparatively small, the primary analysis uses the 2003-2005 

matched establishments sample, while the 2004-2005 matched establishments are used to 

examine the robustness of the main findings.9  Table 1 presents information on both the 

population and respondents.  The 2003 participation rate is 60 percent.  Nearly 80 percent of the 

2003 respondents provided a follow-up interview in 2005.  There are few significant differences 

across the three groups.  Almost 60 percent of establishments and about two-thirds of 
                                                 
7 CK included Burger King, Wendy’s, Roy Rogers, and Kentucky Fried Chicken.   
8 The questionnaire is available from the author upon request. 
9 Response bias resulting from establishments more adversely affected by the minimum wage being more 
eager to participate in the survey is unlikely.  The survey was administered to the manager on duty, and 
there was no way for establishments to coordinate responses over time.  
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respondents are located in Illinois (difference not statistically significant).  The distribution of 

establishments with regard to contiguity with the state line or interior location is similar across 

all groups (about 30 percent are located in counties along the state line).  There are no 

statistically important differences in the representation of various fast-food chains between the 

population and either set of respondents.10   

Evidence on Total Employment from the QCEW11 

 Before proceeding to estimate the impact of the Illinois minimum wage change using the 

sample, preliminary evidence on employment trends is provided from the Quarterly Census of 

Employment and Wages (QCEW).  QCEW data are available by 6-digit occupational code at the 

state and county levels.  Total employment is available at annual, quarterly, and monthly 

frequencies.  Findings are presented for annual and November employment (most of the survey 

responses were collected in November).  For confidentiality reasons, sector figures are not 

released for sparsely populated counties, making it impossible to provide the same county 

coverage as the sample.  An additional complication is that the number of in-sample Indiana 

counties with disclosed data increases dramatically from 2003 to 2004 and holds steady 

thereafter.12  In order to compute employment changes on a consistent basis for the in-sample 

counties, county-level employment comparisons are carried out for 2004 and 2005.  As 

explained in detail below, the modest minimum wage change between 2003 and 2004 had little 

impact on sampled establishments in Illinois, since most already paid their workers a higher 

wage.  

                                                 
10 The lower share of McDonald’s establishments among respondents is only significant at the 80 percent 
confidence level. 
11 I am grateful to a referee for suggesting an analysis of these data.   
12 In 2004 and 2005, the BLS does not disclose sector-specific employment data for 45 percent of in-
sample Illinois counties and 26 percent of in-sample Indiana counties.  In 2003, the BLS does not disclose 
sector-specific employment data for 25 percent of in-sample Illinois counties and 42 percent of in-sample 
Indiana counties.   
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 Fast-food employment could simply be trending with overall employment, which could 

be spuriously correlated with the minimum wage change.  If relative overall employment trends 

are similar to those experienced in the fast-food sector before and after the minimum wage 

change in Illinois, this casts doubt on the notion that the differential impact of the minimum 

wage on this low-wage sector is the cause of the employment changes in that sector.  Simple 

difference-in-differences are computed, comparing employment growth in Illinois before and 

after the minimum wage change with the comparable figures for Indiana, where the minimum 

wage did not change.   

The top panel of Table 2 presents state-level employment totals for all sectors and for 

limited-service restaurants.  Annual total and sector employment both grow modestly in Illinois 

and Indiana from 2004 to 2005.  The November employment figures show slight declines for 

Illinois in all sectors and for Indiana in limited-service restaurants.  The difference-in-difference 

indicates that aggregate employment in Illinois is slowing slightly relative to Indiana on an 

annual basis, but not for the month of November.  Employment at limited-service restaurants is 

growing about 1 percent faster in Illinois.  At the state level, differences in aggregate total 

employment or fast-food employment trends during the period of the study are not great.  Panel 

B of table 2 presents similar growth calculations for the subset of in-sample counties for which 

BLS discloses employment figures.  If total employment is trending down in the in-sample 

counties during this period, any observed fast-food sector declines may simply reflect secular 

trends.  In addition (and as discussed in more detail below), one expects that the ‘downstate’ 

area, where the wage level is considerably lower, will be more dramatically affected by the new 

statewide minimum wage.  Examining employment trends for in-sample Illinois counties, growth 

in all sectors is positive, but fast-food employment is in sharp decline.  While annual fast-food 
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employment in Indiana is also shrinking for in-sample counties, there is positive employment 

growth in Indiana when measured from November 2004 to November 2005.  The difference-in-

difference figures indicate that relative employment growth is 0.21 to 1.02 percent faster in 

Illinois for all sectors (depending on whether annual or monthly figures are used, respectively), 

while employment growth at limited-service restaurants is 4.6 percent to 8.0 percent lower in 

Illinois.     

Descriptive Statistics and Preliminary Difference Estimates for the Sample 

Table 3 presents descriptive statistics for key variables by state and year.  The last 

column presents simple ‘difference-in-difference’ estimates of the impact of the minimum wage 

increase, calculated as the change in the given variable’s mean for Illinois between 2003 and 

2005 minus the corresponding difference in means for Indiana.  Hourly wages range from a low 

of $5.63 (Indiana’s nominal part-time entry-level wage in 2003) to a high of $6.51 (Illinois’ full-

time entry-level wage in 2005).  A significant difference between Illinois and Indiana entry-level 

wages emerges over the sample period, and the difference-in-difference estimates of 60-61 cents 

per hour are highly significant.  There is no evidence of systematic changes in the wage schedule 

(weeks to first raise).  Establishments typically offer fringe benefits of some kind (standard 

offerings are low value, e.g., uniforms and free or reduced-price meals).  Except for uniforms, 

fringe offerings decline significantly in Illinois.  There is a dramatic decline in health insurance 

offerings in both states, but this drop is not significantly greater in Illinois than Indiana.   

At establishments in both Illinois and Indiana, numbers of employees are roughly similar 

at 23 to 26 total employees with 19 to 21 nonsupervisory workers, most of whom are classified 

part time.  Nonsupervisory full-time equivalents, measured using hours (“FTE-hours”), range 

from 10 to 14 workers, depending on state and year.  Headcount-based nonsupervisory FTEs 
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(“FTE-positions”) ranges from 10 to 11.13  FTE-hours and FTE-positions are overall similar.  

The part-time/full-time weekly work hours cutoff required to equalize FTE-positions and FTE-

hours (i.e., the divisor for total hours) range from 34 to 50, depending on state and year.   

There is evidence of declines in total employees and nonsupervisory employees, 

nonsupervisory part-time employees in Illinois but not Indiana, and an increase in FTE-hours in 

Indiana.  Hours per worker rise in both states.  In the cases of nonsupervisory part-time 

employees and FTE-hours, difference-in-difference (D-in-D) estimates differ significantly from 

zero at confidence levels exceeding 90 percent.  For nonsupervisory part-time employees the 

negative D-in-D estimate is driven by declines in Illinois, while in the case of FTE-hours, an 

increase in Indiana contributes to the significant D-in-D estimate.   

Workers under age 18 (“teen”) comprise roughly one-third of the workforce, two-thirds 

of employees are women, and the majority hold a GED or high school diploma.  Depending on 

the state and year, 58 to 64 percent of workers have been on the job at least 6 months, and 34 to 

42 percent at least one year.  There are some marginally significant differences in tenure across 

states in certain years, with no other strong differences.   

Table 3 also provides information on product prices (all figures in current dollars).  

Average product prices are generally lower in Indiana (although not always significantly so).  

Prices of all items increase significantly in both states.  There are no clear differential trends in 

product prices across states, however, and difference estimates reported in the final column are 

insignificantly different from zero.   

                                                 
13 FTE-hours is computed as establishment weekly hours of nonsupervisory workers divided by 35, a 
standard cutoff for full-time work.  FTE-positions (the primary measure used by CK) are computed as the 
sum of reported full-time nonsupervisory positions and one-half of reported part-time nonsupervisory 
positions.  Supervisory positions are added to FTE-positions to compute total FTE-positions.  To avoid 
repetition, throughout the narrative both ‘FTE-positions’ and ‘FTE-hours’ are understood to refer to 
nonsupervisory workers unless otherwise noted.   
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Relatively few firms offer incumbent workers recruitment incentives.  Most 

establishments are small, with 2.7 to 3.1 working registers, and average fewer than 3 open 

registers after 11 a.m.  Both registers variables decline significantly in Illinois from 2003 to 

2005, and the D-in-D estimate for open registers is negative.    

Figure 1 depicts the evolution of entry-level part-time wages over the sample period.14  In 

2003, less than one-third of Illinois establishments are constrained by the new $5.50 minimum 

wage imposed at the beginning of 2004 (most constrained establishments offer the federal 

minimum of $5.15).  Illinois establishments’ entry-level wages are concentrated at $6.50 in 

2005, with 71 percent offering exactly this wage, with a next-most-common ‘wage point’ of 

$6.53 (10.3 percent of Illinois establishments).  Indiana establishments display an overall shift 

throughout the distribution to higher wages, clustering at $5.15 (12.1 percent of establishments), 

$5.50 (16.7 percent of establishments), and $6.00 (24.2 percent of establishments) in 2005.  Only 

7.6 percent of Indiana establishments offer an entry-level wage of $6.50 in 2005.     

Table 4 presents simple interperiod correlation coefficients for the key variables to be 

analyzed for the Illinois and Indiana subsamples.  In the absence of independent information on 

measurement error, it is not possible to say to what extent a low interperiod correlation reflects 

measurement problems, but one might be reasonably concerned if many key variables exhibit 

little consistent pattern over time.  Variables with the highest correlations are product prices 

(although soda prices have much lower correlations than food items) and variables associated 

with establishment size (registers, positions, and hours).  Not surprisingly, given the effects of 

minimum wage policy on Illinois establishments, wage correlations for Illinois are relatively 

low.  Variables expressed as fractions of workers (see “labor force characteristics”) and hours 

per worker have the weakest correlations.  It appears that large and small establishments report 
                                                 
14 The patterns for full-time entry-level wages (not pictured) are similar.   
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consistently large and small numbers of employees in various categories, respectively, but either 

the mix of employees (part versus full time, more or less educated, etc.) is extremely fluid from 

year to year, or respondents make these allocations with considerable error.  Because turnover at 

fast-food establishments is quite high and the total number of employees is relatively small, 

dramatic personnel changes over a one-year period are plausible.     

The raison d’être of this project is to collect hours data at the establishment level.  NW 

discuss differences between hours and positions-based FTE measures at length.  NW derived 

their hours estimates from a different source (payroll records from establishments located in the 

same areas as CK’s original establishments) than the positions data collected by CK, while here 

the same respondents are asked about both positions and hours.   

NW present evidence that the variation in FTE computed using hours reported in payroll 

records is substantially smaller than that of the positions-based FTE changes from CK (see their 

Table 3).  Examination of means and standard deviations by state and chain (not reported) 

suggests that the qualitative differences between the payroll-hours-based and position-based FTE 

data in NW may well be due to the different sources for the two variables.  While NW found the 

standard deviations of FTE-hours to be consistently smaller than those of FTE-positions, that is 

not the case here.15  In about one-half of the 14 state-chain cases, the standard deviation of the 

(same-establishment) change in FTE-hours exceeds the standard deviation of the change in 

nonsupervisory FTE-positions.  Figure 2 illustrates the basic similarity of the hours and 

positions-based measures of nonsupervisory FTEs using histograms of the changes in each 

variable (a univariate kernel density estimate is overlaid).  The changes in FTE-hours are no 

more ‘compact’ than those for FTE-positions (in contrast to NW’s Figure 2).  The distribution of 
                                                 
15 Of course, as NW and Card and Krueger (2000) note, these comparisons are sensitive with respect to 
the assumption that 35 hours per week is the full-time worker cutoff.  For the chosen cutoffs, FTE-hours 
appears more variable than NW’s, while FTE-positions appears less variable than CK’s.   
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the changes in FTE-positions is roughly symmetric about the origin with an outlier to the right, 

while the distribution of changes in FTE-hours is also symmetric about the origin but with an 

outlier to the left.16  Not only are the two variables measuring nonsupervisory FTE positions 

similar in their variability, there is a fairly high degree of internal consistency between 

establishments’ hours and positions reports.  The correlation between FTE-positions and FTE-

hours is 0.606 in 2003 and 0.834 in 2005.   

Nevertheless, the two variables may produce qualitatively different estimates of 

minimum wage impacts on nonsupervisory FTEs.  Figure 3 illustrates their relationship for the 

Illinois and Indiana subsamples.  Changes in FTE-hours are plotted against changes in FTE-

positions (the linear regression relationship is overlaid).  The relationship between changes in the 

two nonsupervisory FTE variables is positive for the Illinois data but not for the subsample of 

Indiana establishments.  Qualitatively different findings from D-in-D models might be expected, 

depending on which variable is used (as is indeed the case in Table 3).     

Since both hours and positions were surveyed during a specific period (the payroll period 

in the case of hours and the previous week in the case of positions), these findings cast doubt on 

the notion that the absence of a definite reference period in the CK survey is the chief source of 

unreliability in positions data, as NW suggest.17     

 Finally, Welch (1995) criticized the CK sample for large same-establishment changes in 

the part- and full-time composition of the workforce.  Contrary to his findings, few 

establishments in this sample exhibit extreme changes in the full-time composition of their 

                                                 
16 Also following NW, when the 2003-2005 change in FTEs is predicted using 2003 FTEs, the 
coefficients are negative and similar (around -0.35) for both FTE-hours- and nonsupervisory FTE-
positions-based estimates, again consistent with the hypothesis that measurement error is no more a 
problem for positions- than hours-based variables.    
17 NW note that hours could be more variable than employment in the presence of fixed costs to hiring 
and firing.  Overall, the data do not support this hypothesis either. 
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nonsupervisory workforce, and almost no establishments report being entirely full or part time in 

either period.  Of 57 establishments reporting 1-25 percent full-time positions in 2003, the share 

reporting 75-100 percent full-time positions in 2005 is just 11 percent; of 68 establishments 

reporting 25-50 percent full-time positions in 2003, the share reporting 75-100 percent full time 

in 2005 is only 6 percent.  Of 44 establishments reporting 50-75 percent full-time positions in 

2003, 85 percent are in the 25-75 percent range in 2005.  Only 23 establishments reporting 75-

100 percent full-time positions in 2003 experience some large changes.  Only 13 percent remain 

in the top quartile in 2005; 43 percent report full-time employment in the 50-75 percent range, 

while 26 percent report that full-time employment falls from the top to the bottom quartile.   

 

III. Findings 

 Findings are presented on the effects of the minimum wage hike on compensation, 

employment, worker characteristics, and product prices.  To preview the main findings, D-in-D 

estimates indicate large and significant declines in part-time positions and FTE-hours.  The 

robustness of these findings with respect to potential measurement problems is explored and 

issues of possible regional spillovers and regionally correlated shocks are examined.  The 

robustness of the findings with respect to sample restrictions, alternative specifications of the 

right-hand-side variable characterizing the policy change, and alternative specifications for the 

dependent variables are discussed in turn.  The D-in-D findings are robust with respect to these 

variations.  However, alternative specifications for the policy variable fail to provide evidence of 

proportionate employment declines.  Establishments experiencing larger differences between the 

initial starting wage rate and the new minimum wage do not appear to experience larger 

employment declines.       
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Difference Estimates 

 Table 5 presents D-in-D estimates of the effect of the Illinois minimum wage hike on key 

variables.18,19  In all cases, the basic D-in-D specification is augmented with binary variables for 

the establishment chain.20  Chains differ systematically in their scale, production technology, and 

product offerings.21  Failure to account for chain effects may impart omitted variable biases to 

the simple difference estimates presented in table 2.  Table 5 presents both ordinary least squares 

(OLS) and robust (Huber) regression estimates.  The latter reduce the influence of outliers.        

 The minimum wage increase is estimated to increase entry-level part-time wages by 59 to 

61 cents per hour.  There is no evidence that establishments ameliorate these increases by 

directly manipulating compensation in legal ways.  For example, the first scheduled raise is not 

delayed and the number of fringe benefits offered is not reduced.  In other analyses (not 

reported), the minimum wage has no significant effect on the size of the first scheduled raise, the 

probability that the number of fringe offerings declines, that establishments stop offering free or 

reduced-price meals, or that establishments stop offering health insurance (except for health 

insurance, signs are often of the expected sign and large, but with large standard errors).22   

Next, table 5 presents estimated impacts on employment variables and registers.  Most 

estimated effects for employment variables are negative in sign and are large (in absolute 

                                                 
18 Closings are rare and generate large employment changes that may unduly influence the findings.  
Closings are ignored in the analysis.   
19 Log-difference specifications (defined as the ln(Ypost/Ypre)) were also estimated.  This specification 
change makes little qualitative difference to the findings. For both the D-in-D and alternative models, 
when significant in both the difference and log-difference specifications, findings are somewhat stronger 
for the log-difference specification (not reported).   
20 Respondents were not asked if the establishment is company-owned.  While they were asked if the 
owner works in the establishment, there are many nonresponses and this information is not used.     
21 Food choices vary greatly and several chains do not offer breakfast.  Chains also vary greatly in size.  
The average number of open registers after 11 a.m. ranges from just 1.2 at Subway to 3.9 at McDonald’s.  
The number of nonsupervisory workers ranges from just 10.3 at Subway to almost 40 at McDonald’s.   
22 Information on the value of fringe benefits was not collected.   
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magnitude) in the cases of part-time workers and FTE-hours .  Note that there is no significant 

estimate associated with full-time positions, implying one-type of ‘labor-labor’ substitution.  A 

decline of 2.35 part-time nonsupervisory workers (based on the robust estimate) implies a labor 

supply elasticity in total nonsupervisory positions with respect to the minimum wage increase of 

-0.35 (based on the average number of nonsupervisory workers at Illinois establishments in 

2003) and a FTE-positions elasticity with respect to the minimum wage of -0.30.  There is an 

estimated reduction of 3.38 FTE-hours.23  The implied loss in FTE-hours is more than double 

that implied by the estimated loss in part-time nonsupervisory positions (at a part-time/full-time 

equivalence ratio of 0.5, the part-time reduction accounts for a loss of 1.18 workers).  The 

estimated impact on open registers after 11 a.m. is negative.  

Turning to the estimated effects of the minimum wage increase on product prices, all 

effects are positive in sign, but only one is significantly different from zero at reasonable 

confidence levels.  The robust regression D-in-D model predicts a 4.8 cent rise in entrée prices, 

implying an entrée-price-elasticity with respect to the minimum wage of 0.08.     

Aside from a possible shift favoring full-time workers, there is no evidence of ‘labor-

labor’ substitution.24  Coefficients for the share of teenagers and women at Illinois 

establishments are positive in sign but insignificantly different from zero for both OLS and 

robust estimators, as are the coefficients of the tenure variables.  The coefficient for the share of 

workers with a GED or high school diploma is of negative sign (counter to expectations) but 

insignificant.   

Additional Findings on Hours 

                                                 
23 Fewer establishments report hours than positions information.  The findings for positions variables are 
always quite similar when estimated for the subsample of establishments reporting hours.    
24 Findings on workforce composition are not presented in table 4 but are available upon request.   
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 An advantage of this study is the availability of hours data.  The initial estimates indicate 

very large hours declines, but concerns about the accuracy of these data may raise doubts about 

these estimates.  In this section, the results for hours are more closely scrutinized with regard to 

potential errors.  Two important issues are addressed.  First, respondents were asked about 

establishment hours during “the last pay period or other specified period.”  The hours variable 

itself is therefore constructed from both a total hours report and reported reference period.  If the 

reference period is incorrect, establishment hours may be dramatically under- or over-stated in a 

period and the same-establishment difference between 2005 and 2003 are subject to severe 

errors.  Second, in 2003, it was apparent that of all questions, respondents had the most difficulty 

providing information on establishment hours.  In 2004, the interview script was altered to 

prompt respondents to reference employee work schedules (typically kept near the counter).  The 

change in hours questions between 2003 and 2005 might bias the findings.  Therefore the 

difference-in-difference model is also estimated for the smaller matched sample of 

establishments available for 2004 and 2005, when hours are collected in the same manner.  

The first three columns of table 6 present difference estimates (both OLS and robust 

regression versions) with no controls, with chain controls, and with both chain and payroll 

controls (a comprehensive set of binary variables for the possible payroll periods in 2003 plus 

binary variables indicating no change in reported payroll period from 2003 to 2005, an increase 

from 1 to 2 weeks from 2003 to 2005, and a decrease from 2 to 1 weeks from 2003 to 2005).  

Each set of binary variables (chain and payroll) is highly significantly different from zero as a 

group, regardless of estimation technique.   

Including payroll controls reduces the estimated magnitude of the coefficient for FTE-

hours by about one-third, regardless of estimation technique.  In the case of OLS, the finding is 
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insignificant, but the robust regression estimate using the full set of controls is similar to the OLS 

estimate and the robust estimate remains significant at a level exceeding 95 percent.  The 

preferred estimate of a 2.17 reduction in FTE-hours implies a large elasticity of FTE-hours with 

respect to the minimum wage increase of -0.69.   

 The final three columns of Table 6 present the findings for the 2004-2005 matched 

sample of establishments.  With one exception, the estimates for this sample are significantly 

different from zero at confidence levels exceeding 90 percent.  The magnitudes of the estimates, 

despite the change in window from 2 years to 1 year, are large, which is not surprising 

considering that the major minimum wage change occurred between 2004 and 2005.  The robust 

and OLS estimates of FTE-hours changes for 2004-2005 are both -2.95. 25   

Finally, following NW, the D-in-D estimates for FTE-hours were examined using 

quantile regression techniques (findings not reported in table).  The estimates are negative 

throughout the distribution, providing further evidence that extreme values are not determining 

the results for FTE-hours.  For the 2003-2005 sample, the robustly estimated effects are -2.73 at 

the 25th percentile (with standard error 1.12), -3.0 at the median (with s.e. 1.33), and -1.76 at the 

75th percentile (with s.e. 1.13).   

Regional Spillovers 

Indiana establishments located within commuting distance of the Illinois border may face 

wage pressure from Illinois’ minimum wage policy.  The estimation strategy could understate the 

impacts of the new minimum wage on Illinois establishments to the extent that Illinois’ policy 

change indirectly affects the proposed control group.   

                                                 
25 When the estimation is carried out for the smaller sample of stores that do not report a change in payroll 
period, estimates are negative and similar in magnitude to those from specifications including chain 
dummies in table 5 for 2003-2005 and are negative in sign but not significantly different from zero for 
2004-2005.   
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To explore these issues, the D-in-D model is re-estimated using an alternative 

comparison group of interior Indiana counties.  Excluding Indiana establishments along the state 

line eliminates establishments potentially affected by Illinois’ wage policy via overlapping labor 

markets.  D-in-D specifications are also estimated for samples restricted to establishments 

located in the interiors of Illinois and Indiana, in case there are unobserved systematic 

differences between interior and border regions.  There are no significant differences in the 

estimated wage impact across the three samples and therefore no evidence that it is appropriate 

to exclude Indiana stores in Illinois-bordering counties from the control group.  Nevertheless, the 

models were re-estimated for all the other dependent variables for the restricted samples.  There 

is no evidence that interstate minimum wage ‘spillover’ effects influence the findings.   

Dube, Lester, and Reich (2007) argue that firm-level observations are correlated through 

common regional employment shocks, overstating the precision of estimates from ‘local’ 

frameworks.  Unfortunately, there is no way to correct for intra-group correlations in a ‘case 

study’ such as this, where there are only two groups (i.e., two states within which the treatment is 

constant).26   

Alternative Approaches to Modeling Minimum Wage Policy 

 The literature suggests alternative ways of characterizing minimum wage policy.  In 

addition to D-in-D, which estimates the average effect for all Illinois establishments, CK also 

estimate the change in various outcomes as a function of the percentage wage change required 

for compliance with the new minimum wage (the “Gap model”).  Dube, Naidu, and Reich (2007) 

estimate the change in various outcomes as a function of the share of an establishment’s 
                                                 
26This case study (two states, each measured ‘before’ and ‘after’) is a classic example of the “two by two” 
cases that feature prominently in the economics literature.  As Donald and Lang (2007) state, “the main 
feature of this case is that we cannot calculate the standard error of the estimate and thus must exercise 
considerable caution in drawing conclusions” in the presence of spatially correlated errors.  I am grateful 
to a referee for pointing this out.     
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employees initially paid less than the new minimum wage (in this case, the share of workers paid 

less than $6.50 in 2003 in Illinois).  Both right-hand-side variables are imperfect measures of the 

change in an establishment’s total wage bill mandated by the new minimum wage policy.27   

 Both alternatives are estimated.  The findings for FTE-hours, and part-time positions are 

presented in Table 7.  The Gap hypothesis is that cross-establishment, within-state variation 

explains differences in outcomes, whereas the D-in-D model hypothesizes a fixed, equal, effect 

on all Illinois establishments, on average.  Similar arguments hold for the ‘employee share’ 

model.  Turning to panel A, in row (1), Gap is the only explanatory variable.  In row (2), a binary 

variable for Illinois is added to the specification.  This is the specification estimated by CK.  In 

row (3), Gap is interacted with the Illinois binary variable and the constant is excluded.  This is 

equivalent to estimating the Gap model for the Illinois subsample alone.  In panel B, the 

analogous specifications are presented for the share model.  Model (3) corresponds to the 

specification estimated by Dube, Naidu, and Reich (2007).   

  Turning to the Gap specification findings for FTE-hours, the Gap effect is negative but 

insignificant in model (1).  Adding the Illinois binary variable (model 2) makes the Gap 

coefficient positive at a confidence level exceeding 90 percent for the robustly estimated 

coefficient.  The Illinois binary variable is always negative, large in magnitude, and highly 

significant.  The ‘within-Illinois’ Gap effect estimate (model 3) is positively signed but 

insignificant.  Findings for part-time employees produce insignificant Gap coefficients and only 

weakly negative Illinois binary coefficients.   

Model (1) produces negatively signed coefficients for Employee share in all cases.  The 

Illinois effect in model (2) is negative (significantly so in the case of FTE-hours), while the 
                                                 
27 Katz and Krueger (1992) suggest using Gap as an instrument for the actual wage change.  In this case 
the percentage change in the actual wage and Gap for Illinois are almost perfectly correlated, since nearly 
all Illinois establishments were forced to an entry-level wage of exactly $6.50 in 2005.   

 22



Employee share is usually positive but insignificant at standard confidence levels.  The effect 

generated by within-Illinois, cross-establishment comparisons (3) is positive and insignificant for 

FTE-hours and negative and insignificant for part-time positions.   

Gap and employee share models are also estimated for the other major dependent 

variables discussed earlier (not reported in table).  There are no significant effects for fringe 

benefit variables or the weeks to a first raise.  Most of the specifications produce (significantly) 

positive Gap effects for side order prices, including the CK specification, in which the Illinois 

binary variable is insignificant.  This is the only case in which the Gap model, as motivated by 

CK, is well-supported by these data.  In one gap specification (model 1), there is a positive 

estimated effect on entrée price, and in the employee share specification (model 2) there is a 

weakly positive estimated effect on meal price (both in the case of OLS only).  There are also 

some weakly positive effects on selected product prices in several Employee share 

specifications.  In the case of labor characteristics there are some positive effects of Employee 

share on the share of workers with a GED in the case of models 2 and 3 at confidence levels 

exceeding 90 percent.  For all other variables, effects of Gap and Employee share are 

insignificant at reasonable confidence levels.   

In the case of CK, both D-in-D and Gap model findings for employment variables are 

usually estimated to be small and insignificantly different from zero, while Dube, Naidu, and 

Reich (2007) find positive employment effects in both models.  In contrast, I find qualitiative 

differences between the D-in-D and alternative model estimates.  Estimated effects of Gap on 

FTE-hours and part-time employment are also sensitive with respect to the inclusion of the 

Illinois binary variable, and the Illinois binary variable remains large and negative in sign and is 

highly significant in the case of FTE-hours in the CK specification.  Because Gap and Employee 

 23



share specifications attempt to identify minimum wage effects through ‘within-Illinois’ variation, 

this raises obvious concerns about the reliability of the D-in-D specifications and whether these 

results are generated by spurious differential trends in Illinois and Indiana.   

The D-in-D findings can be further investigated by stratifying the sample by the degree of 

‘bite’ experienced by individual establishments under the minimum wage change.  To implement 

this, the D-in-D specification is extended by adding an additional dummy variable indicating 

membership in the bottom tercile of Illinois firms, according to either the ‘gap’ or ‘share’ 

measure.   By augmenting the D-in-D specification this way, it is possible to test for significant 

differences between minimum-wage effects on ‘low-bite’ establishments.  In cases where the 

average effect of the minimum wage is significant, it is also possible to test whether the net 

effect of treatment on ‘low-bite’ establishments is estimated to differ significantly from zero.   

The effects on part-time wages confirm that Illinois establishments paying relatively high 

wages in 2003 experience almost no wage growth subsequently (the hypothesis that the total 

effect on ‘low-gap’ firms wages is zero fails to be rejected at all reasonable confidence levels).28  

‘Low-share’ Illinois establishments do not experience significantly different part-time, entry-

level wage changes (plausibly, firms paying a higher share of their employees above $6.50 could 

still have low entry-level wages).  The other results of this analysis are qualitatively similar 

whether the stratification is done according to the ‘gap’ or ‘share’ measure.  For side items, there 

is an estimated increase for firms in the top two-thirds of the distribution, but the net effect on 

side prices at low-gap firms is negative.  In the case of declines in the number of part-time 

workers, the hypothesis that the effect for low-gap firms is zero fails to be rejected at 

conventional confidence levels, evidence consistent with D-in-D being driven by higher gap 

                                                 
28 This is just another way of demonstrating that the statutory gap and the actual wage change are almost 
the same for all the Illinois firms in the sample. 
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firms.  In the case of FTE-hours, the minimum-wage effect on low-gap firms does not 

significantly differ from the effect experienced by other firms, and the hypothesis that the net 

effect on low-gap firms is zero is rejected.  Finally, I fail to reject the hypothesis that low-gap 

firms cut numbers of open registers at rush hour.  Overall, there is only weak evidence in the 

case of part-time workers that the D-in-D findings are driven by the experiences of firms facing 

the most minimum-wage ‘bite.’  The models were also re-estimated allowing a differential 

impact on the top tercile of wage ‘bite’ on establishments.  These findings also failed to provide 

convincing evidence that the D-in-D estimates are driven by those establishments presumably hit 

hardest by the minimum wage policy change.   

The lack of a strong proportionate relationship raises concern that negative D-in-D 

employment effects do not reflect competitive adjustments to the minimum wage increase.  

Rather, the strong D-in-D estimates could be due to unmodeled, differential economic trends in 

Illinois and Indiana.  Because of the availability of data for 2004, it is possible to bring additional 

evidence to bear on the matter.  To that end the 2003-2004 and 2004-2005 data are pooled to 

estimate difference models in which the key policy coefficient is the second minimum wage 

change from $5.50 to $6.50 in Illinois in 2005.  In short, 2003-2004 is treated as a ‘control’ 

period.  This augmented D-in-D specification is estimated for Illinois establishments only, to 

specifically address the concern that spurious cross-state differential trends drive the D-in-D 

findings.  Estimates that use the Indiana establishments as an additional control (i.e., a ‘D-in-D-

in-D’ specification) are also presented.   

Table 8 presents the findings.  Wage findings are presented for illustrative purposes.  In 

all cases, OLS estimates for wages are positive but are weaker in the D-in-D-in-D model. Given 

the noisiness of the differenced variables, this is not surprising.  When the ‘control’ sample is 
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restricted to establishments not affected by the first minimum wage increase, findings are 

expected to strengthen, as they do for part-time wages.  Estimates for employment and hours 

changes are usually of negative sign.  Estimates for part-time employees and FTE-hours are 

usually negative in sign, and often quite large, but the coefficients are seldom significant.  There 

are, however, frequently significant negative estimated effects for other employment variables.  

Findings are weaker under robust regression.  The findings are robust with respect to removing 

Illinois establishments that were likely affected by the 2004 minimum wage increase (i.e., those 

with a starting wage below $5.50 in 2003) from the sample.  Taken as a whole, these findings 

tend to support the findings of adverse employment effects from the original D-in-D estimates, 

while addressing concerns about overreliance on cross-state inferences.    

Insufficient cross-establishment variation within Illinois is another possible explanation 

for the difference in findings between the D-in-D and alternative models.  If most Illinois 

establishments in the sample are greatly affected by the minimum wage increase, its effect is 

identified by contrast with Indiana stores, but there may be too few Illinois stores in the sample 

that are little affected by the increase to identify the effect solely from ‘within-Illinois’ variation.  

Figure 4, a histogram of the share of Illinois employees paid less than the 2005 minimum wage 

in 2003, provides evidence that this is the case in the Employee share model.  Nearly half (45 

percent) of Illinois establishments report that their entire workforce is paid below $6.50 in 2003, 

and there are few observations of establishments paying substantial fractions of their workforce 

above $6.50.  This argument does not appear to apply in the case of the Gap variable, however, 

which is much more evenly distributed (over a range of 0 to 26.2 percent) across Illinois stores.     

Another explanation of the difference between Gap and D-in-D findings is that 

institutional features of the fast food industry constrain individual establishments’ responses to 
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changes in input costs.  Because of concern about preserving relative service levels (e.g., 

customer waiting times), individual establishments may not undertake proportionate employment 

adjustments.  Rather, employment adjustments may be constrained by the actions of 

competitors.’  Such a scenario would generate an overall employment drop in Illinois, but the 

decline would not be distributed in a strongly proportionate manner with respect to the individual 

‘bite’ of the minimum wage change on each establishment.   

   

IV.  Implications for Hours of Full-Time Workers 

 The main findings indicate that both FTE-hours and part-time positions decline, but the 

estimated decline in part-time positions may be too small to account for the entire estimated 

decline in FTE-hours.  These estimates are reconciled if employed workers’ hours also declined 

(there is some support for this in the literature).  Although there is no information on worker 

hours according to part- or full-time status, it is possible to infer bounds on the hours declines 

required to reconcile the estimates.  To do so, I simulate the hours declines that equalize the 

change in FTE-hours implied by the estimated decline in part-time positions with the FTE-hours 

declines estimated directly from the data, for a range of assumptions about the average hours of 

part-time workers and the part-time/full-time equivalence ratio.     

 Table 9 presents the simulation results under the assumptions that part-time positions 

decline –2.44 and FTE-hours decline -2.17 (these estimates are from the full sample using robust 

regression and both chain and payroll controls), holding both the number of full-time positions 

and average hours of part-time workers constant.29  For a given equivalence scale for part-time 

and full-time workers and an assumed average number of hours of full-time workers, it is 

                                                 
29 The estimate for FTE-hours is given in table 6.  The estimate for part-time positions (not given in table) 
is from a robust regression with chain and payroll period dummies and has a standard error of 1.25.   
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straightforward to compute the change in FTE-hours implied by a decline of 2.44 part-time 

workers.  The cells of table 9 contain the required decline in average hours of full-time workers 

to close the gap between the estimated reduction in FTE-hours and the reduction in FTE-hours 

implied by the estimated decline in part-time workers.   

The lower is the average work hours of part-time workers, the smaller is the impact of the 

decline in part-time positions on FTE-hours.  As the part-time/full-time equivalence scale 

declines, hours contributed by part-time workers decline, increasing the required hours change of 

full-time workers.  For a given part-time/full-time worker equivalence parameter, increasing the 

assumed average hours of full-time workers forces the assumed average hours of part-time 

workers to rise.  This increases the hours impact of declining part-time employment and reduces 

required hours declines of full-time workers.   

The simulation results in table 9 indicate that for a wide range of parameters, fairly small 

declines in average full-time hours are consistent with both coefficient estimates.  In particular, if 

the part-time/full-time equivalence parameter is at least 0.6 and the average hours of full-time 

workers are at least 40, required declines in average full-time hours are less than 2 hours per 

week.  Since average part-time hours and full-time positions are held constant, these are 

simulated upper bounds on the change in full-time workers’ hours.   

 

V. Conclusions 

 Using the basic methodology applied by CK to New Jersey and Pennsylvania in the early 

1990s, the impact of state-mandated wage increases on employment, compensation, and product 

prices is estimated by comparing fast-food establishments in Illinois, where the minimum wage 

rose by 26 percent over a two-year period, to establishments in Indiana, where the minimum 
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wage continued at $5.15.  In doing so, this project has provided additional evidence on minimum 

wage effects on fast-food employment, examined several less-studied issues, and implemented 

some key improvements to the CK design suggested by others.  Improvements included targeting 

more similar treatment and comparison areas, a wider survey ‘window,’ collection of 

establishment-level information about worker characteristics (age, education, and sex), providing 

a specific reference period for employment questions, and collecting both hours and positions 

information through a single survey instrument.  Notably, unlike NW’s attempts to augment 

CK’s survey data with hours, hours and positions data in this sample are comparable in 

variability, with no indication that one is clearly more reliable than the other.  

 The initial D-in-D estimates indicate large declines in hours and part-time positions.  

With detailed controls, the preferred estimates from the entire sample are a reduction of -2.17 in 

FTE-hours and -2.44 in part-time positions.  An important caveat to all the findings is that t-

statistics in “two-by-two” natural experimental designs, such as this one, may be overstated in 

the presence of spatial correlation.  Unfortunately, there is no econometric solution to this 

problem (Donald and Lang, 2007).  The QCEW provides additional strong evidence in support 

of the employment findings.  Employment declined in the fast-food sector in downstate Illinois –

in contrast with totals for the entire state of Illinois as well as the state of Indiana and in-sample 

Indiana counties— during the period of interest, with an 8 percent decline in limited-service 

restaurant employment relative to Indiana from 2004 to 2005 for in-sample counties.      

I also explored alternative ways of characterizing minimum wage policy—attempts to 

capture its establishment-specific ‘bite’—employed in past work.  Cross-establishment, within-

Illinois comparisons of this type generally produce insignificant findings for both FTE-hours and 

number of part-time workers, with the exception of a marginally positive effect of the minimum 
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wage increase on FTE-hours in the case of the CK model.  Gap estimates for some food prices 

were positive.  Unsurprisingly, further analysis reveals that the D-in-D estimates are not driven 

by the firms that experience larger minimum wage ‘bites.’  Possible peculiarities of the fast-food 

industry (specifically, valuable franchise reputational capital) may preclude individual 

establishments from responding proportionately to the establishment-specific minimum wage 

policy’s cost impact along every dimension.  Due to the availability of an additional year of data, 

it is possible to examine whether spurious state-specific trends might account for the difference 

between D-in-D and Gap model findings.  Exploiting within-state, over-time variation, not 

available in other studies, provides some additional evidence supporting adverse employment 

effects.   

Finally, using simulations, it is shown that the preferred FTE-hours and part-time 

positions D-in-D estimates are consistent with each other for reasonably small declines in 

average hours of full-time workers.    

As noted, there is some evidence of product price increases, especially from alternative 

models.  While these findings are similar to the entrée price increase estimated by Dube, Naidu, 

and Reich (2007) for fast-food restaurants, the survey methods employed here differ 

considerably from theirs.  MacDonald and Aaronson (2006) using detailed product price data 

find strong evidence of increased fast-food product prices in response to minimum wage changes 

in a national study, and their work reveals that fast-food pricing is dynamic and complex, 

suggesting that stronger effects might be discovered with data permitting more detailed price-

change specifications.30   

                                                 
30 Price adjustments are path-dependent, infrequent, apparently scheduled (i.e., occurring at pre-
determined intervals), staggered across products (i.e., products have their ‘turn’ at a price change), and 
tend to cluster at certain values.  Specifically, MacDonald and Aaronson (2006) find that the impact of the 
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There is little evidence that establishments ameliorate the minimum wage increases by 

reducing other forms of compensation, including reductions in the number of fringe benefits 

offered or of attempts to reduce total compensation through the wage schedule in response to the 

minimum wage increase.  Simon and Kaestner (2004) find no appreciable effects of minimum 

wages on the fringe benefits of low-wage workers in a person-level analysis, nor do Dube, 

Naidu, and Reich (2007) find significant effects on health insurance coverage from San 

Francisco’s minimum wage imposition.   

Finally, there is little evidence of ‘labor-labor’ substitution, an increasingly important 

focus of the minimum wage literature.  Employment characteristics may be reported with a high 

degree of error because the data are collected at the establishment, rather than individual, level.  

This may explain the lack of significant findings here.     

 The findings of adverse employment effects are at odds with prior studies in the same 

vein by Card and Krueger (1994) and Dube, Naidu, and Reich (2007)—both find positively 

signed D-in-D effects, significantly different from zero in the case of the latter.  I find a 

reduction in work hours, the most appropriate variable for testing the ‘labor supply’ hypothesis, 

and evidence of shedding of part-time nonsupervisory workers, who are arguably less productive 

than full-time employees.  Note that while past debate focused on whether findings of little or no 

positions changes could be ‘rationalized’ by hours declines, the D-in-D findings are consistently 

negative for both positions and hours.31  Despite the evidence from the D-in-D specifications, the 

lack of establishment-level ‘within Illinois’ identification of adverse employment effects will 

doubtless lead some to withhold a final judgment on the key minimum wage policy question.   

                                                                                                                                                             
minimum wage appears to be manifested in the removal of products from a ‘sale.’  In these low-frequency 
data, there is little context for the observed prices and their changes.   
31 Effects on hours per worker are always estimated to be insignificant.   
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One might well wonder why this study is the first ‘local’ one to find evidence of large 

adverse employment effects.  The findings are plausibly attributable to the particular ‘natural 

experiment’ and chosen geographic area.  The preponderance of evidence from the minimum 

wage literature is that the effects of state minimum wage increases are considerably weaker than 

those of federal increases (Neumark and Wascher, 2007).  An explanation for this finding is that 

politicians enact minimum wage increases when it is relatively costless to do so.  By enacting 

increases in an environment of rising wages, they receive credit for a minimum wage hike 

without greatly aggravating their business constituency or job-losers.  Two-thirds of the 

population of Illinois lives in the Chicago Metropolitan area, and the political base of the 

Governor and legislative leadership was in Chicago.  As noted at the outset, the rise in the 

minimum to $6.50 apparently affected very few Chicago-area employers.  In contrast, the wage 

increase led to a profound upward shift in starting wages ‘downstate.’  It is just this segment of 

the state that this project has focused on.  The auxiliary evidence from the QCEW on 

employment in limited-service restaurants also strongly supports the hypothesis that ‘downstate’ 

establishments were the group adversely affected by the policy change.   

More research is needed in several areas.  More establishment-level research on the 

impact of minimum wage changes on fringe benefits, including not only offerings but value, is 

needed.  Given the complexity of firms’ pricing decisions, more detailed product price data 

would provide more reliable estimates.  With regard to the main findings on employment and 

hours, it would be ideal to obtain establishment-level data on both hours and employment from 

payroll records; the findings suggests that respondents are no better at reporting hours than 

positions information.   
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APPENDIX: ROBUSTNESS OF FINDINGS WITH RESPECT TO THE ‘SUBWAY’ CHAIN 

 The rapid growth of the Subway chain is a major change in the fast-food landscape over 

the past 20 years.  It is the dominant chain in the sample, comprising 29 percent of 

establishments in 2003.  Subway shops differ qualitatively from other chain operations in their 

smaller scale, limited hours (there is no breakfast service and some establishments do not offer 

dinner service), and variety of locations (Subways are often located in food courts, inside larger 

establishments such as grocery ‘superstores’, in gas stations, and in strip malls).  The average 

number of employees at Subway shops is one-third that of non-Subway establishments (all 

figures are computed from the 2003 sample).  Three-quarters of the Subways have a single 

register open after 11 a.m., while none exceeds two registers.  In contrast, less than 1 percent of 

the other establishments in the sample have a single open register after 11 a.m., only 22 percent 

report two, and the median number of open registers is 3.  Not surprisingly given its more limited 

hours, only 31 percent of Subway employees are classified as full time—as opposed to 45 

percent at other establishments—and the owner is more likely to work in the shop (when 

known).  

 In contrast to the other chains, Subways are set up in a straight ‘assembly-line’ style, with 

most food preparation taking place at the point of service.  Given this technology and their small 

size, Subway establishments likely have substantially less scope than other chains for adjusting 

labor inputs, suggesting that findings vis-à-vis labor supply (particularly with regard to the 

change in the number of part-time workers) should strengthen when this chain is removed from 

the sample.  Because the vast majority of Subway establishments cannot reduce open registers 

without closing, the findings with regard to registers are also expected to strengthen in a 

restricted sample.   
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When the models are re-estimated excluding Subway establishments from the sample, not 

only do previously negative findings grow more so, but several employment findings that are 

insignificant in the full sample become significantly negative (see Appendix Table).  The 

estimated decline in part-time positions more than doubles in magnitude and becomes highly 

significant, while the estimated decline in FTE-hours grows by one-third and its standard error 

remains relatively small.  Both estimates suggest that around 3 full-time-equivalent positions are 

eliminated (an elasticity of total employment around -0.64).  In addition, excluding Subway, 

estimated declines in total employees and nonsupervisory employees become large and are 

estimated to differ from zero at confidence levels exceeding 95 percent, while their magnitudes 

are commensurate with the other estimated employment effects.  As predicted, the estimated 

decline in open registers is also greater (in absolute magnitude) in the restricted sample.  While 

effects on other variables remain insignificant, all are negatively signed and many grow 

substantially more negative.       
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APPENDIX TABLE:  Key findings with alternative samples, D-in-D coefficient estimates 
  

Total 
employees 

  
Nonsupervisory 

employees

  
Full-time 

employees 

 Part-time 
nonsupervisory 

employees 

 Total 
FTEs-

positions
          
Original 
sample 

-0.984 
(0.984) 

 -0.957 
(0.952) 

 -0.840 
(1.09) 

 -2.44** 
(1.25) 

 -0.782 
(0.953) 

          
Excluding 
Subway  

-3.61* 
(1.63) 

 -3.06* 
(1.53) 

 -1.24 
(2.13) 

 -5.11* 
(2.06) 

 -1.86 
(1.73) 

          
  

Nonsupervisory 
FTE-positions 

  
Nonsupervisory 

FTEs-hours 

 Hours per 
nonsupervisory 

worker 

  
Open registers 
after 11 a.m. 

  

Original 
sample 

-0.797 
(0.866) 

 -2.17* 
(1.08) 

 -1.78 
(2.08) 

 -0.312** 
(0.170) 

  

          
Excluding 
Subway  

-2.06 
(1.65) 

 -2.92* 
(1.62) 

 -1.97 
(2.71) 

 -0.406** 
(0.243) 

  

Notes:  Each cell contains the coefficient estimate of the Illinois binary variable with its standard error in 
parentheses beneath.  All specifications are estimated with robust regression except ‘open registers’ which 
is estimated using OLS.  All specifications include chain and payroll binary variables as additional 
controls.  *, **, *** indicates the estimate significantly differs from zero in a two-sided t-test at the 
95th/90th/85th percentile.   
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Table 1:  Characteristics of the population and respondents 
  2003 

Population
 2003 

Respondents
 2003 Respondents 

in 2005 follow-up
Number of observations  
(unless otherwise noted) 

  
410

  
247

  
193

       
Illinois location (1/0)  0.588    

(0.493)
 0.636   

(0.482)
 0.642    

(0.481)
       
Region 1: State line (1/0)  0.302    

(0.460)
 0.275    

(0.448)
 0.280    

(0.450)
       
Region 2: Illinois interior (1/0)  0.451    

(0.498)
 0.485     

(0.501)  
 0.477     

(0.501)
       
Region 3: Indiana interior (1/0)  0.246    

(0.431)
 0.239    

(0.427)  
 0.244   

 (0.430)
       
November interview (1/0) 
 

 0.142    
(0.350)  
n=373    

 0.132    
(0.340)  
n=234    

 0.467c

(0.502)  
n=180

Chain       
Arby’s (1/0)  0.085    

(0.280)
 0.113    

(0.318)
 0.114    

(0.319)
       
Burger King (1/0)  0.154    

(0.361)
 0.158   

(0.365)
 0.145    

(0.353)
       
KFC (1/0)  0.068    

(0.252)
 0.065    

(0.247)
 0.067     

(0.251)
       
McDonald’s (1/0)  0.224    

(0.418)  
 0.182b    

(0.387)
 0.181    

(0.386)
       
Subway (1/0)  0.288    

(0.453)  
 0.291    

(0.455)
 0.311    

(0.464)
       
Taco Bell (1/0)  0.090    

(0.287)
 0.097    

(0.297)
 0.088

(0.284)
       
Wendy’s (1/0)  0.090    

(0.287)   
 0.093    

(0.291)
 0.093   

(0.292)
Notes:  Means reported with standard errors in parentheses beneath.  aMean reported in column 2 differs 
from that reported in column 1 at confidence level exceeding 95%.  bMean reported in column 2 differs 
from that reported in column 1 at confidence level exceeding 80%.  cMean reported in column 3 differs 
from that reported in column 2 at a confidence level exceeding 99%.   
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Table 2:  Total employment in Illinois, Indiana, and a subset of sampled counties, selected years  
 Annual employment 

 
November employment 

 All sectors Limited-service 
restaurants 

All sectors Limited-service 
restaurants 

   
Panel A: All counties 

 

Illinois     
2003 5,698,189 

 
131,224 5,730,296 133,111 

2004 5,700,652 
 

133,832 5,770,546 134,171 

2005 5,748,358 
 

134,135 5,826,768 135,314 

Percent difference, 2004-2005 0.84% 1.99% -0.34% 0.85% 
     
Indiana     
2003 2,821,879 

 
86,991 2,854,628 86,842 

2004 2,848,882 
 

87,702 2,888,057 87,915 

2005 2,873,796 
 

88,141 2,912,309 87,674 

Percent difference, 2004-2005 0.87% 0.82% 0.84% -0.27% 
     
Difference-in-differences -0.04% 1.17% 0.13% 1.13% 
   

Panel B: In-sample counties 
 

   
Illinois-in-sample counties     
2004 498,787 

 
14,084 501,592 13,113 

2005 502,846 
 

12,943 508,860 12,433 

Percent difference, 2004-2005 0.81% -8.10% 1.45% -5.19% 
     
Indiana-in-sample counties     
2004 321,185 

 
9,056 323,456 8,385 

2005 323,115 
 

8,740 324,856 8,621 

Percent difference, 2004-2005 0.60% -3.49% 0.43% 2.81% 
     
Difference-in-differences 0.21% -4.61% 1.02% -8.00% 

Notes:  Author’s computations from the Quarterly Census of Employment and Wages.  Because the 
identity of disclosing counties changes between 2003 and 2004-2005, county-level information for 2003 
is not reported in the table.   
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Table 3:  Sample statistics, 2003-2005 matched sample 
  

Illinois 
 

Indiana 
 

Sample size 
   

  
2003 

 
2005 

 
2003 

 
2005 

 
Illinois 

 
Indiana 

Period 
diff 

State 
diff 

Diff-in-
diff 

Compensation          
Part-time entry-
level wage 

5.71    
(0.424) 

6.48   
(0.227) 

5.63     
(0.374) 

5.80  
(0.406) 

117 65 IL*, 
IN* 

2005* 0.604*   
(0.066)

          
Full-time entry-
level wage  

5.79   
(0.471)    

6.51     
(0.307) 

5.72 
(0.427)   

5.84    
(0.414) 

111 63 IL*, 
IN* 

2005* 0.605*   
(0.078) 

          
Weeks to first raise 15.68    

(13.50) 
17.18    

(11.58) 
15.07    
(9.28) 

16.82 
(10.22) 

90 57   -0.258    
(2.34) 

          
Health insurance 
(0/1) 

0.401   
(0.492) 

0.164    
(0.372) 

0.426  
(0.498) 

0.235    
(0.427) 

122 68 IL*, 
IN* 

 -0.047    
(0.086) 

          
Free meals (0/1) 0.721  

(0.450) 
0.475     

(0.501) 
0.529    

(0.503) 
0.456  

(0.502) 
122 68 IL* 2003* -0.172**   

(0.098) 
          
Reduced-price 
meals (0/1) 

0.385 
(0.489) 

0.549    
(0.500) 

0.456    
(0.502) 

0.588    
(0.496) 

122 68 IL*, 
IN** 

 -0.032    
(0.089) 

          
Uniforms (0/1) 0.738    

(0.442) 
0.795    

(0.405) 
0.809    

(0.396) 
0.750    

(0.436) 
122 68   -0.116    

0.089 
          
Other fringe 
benefits (0/1) 

0.180 
(0.386) 

0.107    
(0.310) 

0.103    
(0.306) 

0.044    
(0.207) 

122 68 IL** 
 

 0.015    
(0.066) 

          
Employment           
Total employees 25.67    

(14.17) 
22.99    

(15.17) 
24.57 

(15.30) 
23.65 

(15.15) 
123 69  IL*  -1.77     

(1.72) 
          
Nonsupervisory 
employees 

21.02    
(12.44) 

18.47    
(13.36) 

19.88    
(13.41) 

19.74    
(13.87) 

123 69  IL*  -2.41     
(1.54) 

          
Full-time 
employees 

10.39 
(8.87) 

10.31 
(9.72) 

11.25 
(10.47) 

10.10 
(8.38) 

122 68   1.07 
(1.60) 

          
Nonsupervisory 
part-time 
employees 

15.17 
(10.56)    

12.57 
(9.94) 

13.14 
(10.46) 

13.46    
(11.72)    

123 68 IL*  -2.92**    
(1.61) 

          
Total FTEs-
positions  

17.97 
(10.56)    

16.58 
(11.72) 

17.83  
(12.05)    

16.83 
(0.815) 

122 68   -0.397    
(1.46) 

          
Nonsupervisory 
FTEs-positions 

10.39 
(8.87) 

10.31 
(9.72) 

11.25 
(10.47) 

10.10 
(8.38) 

122 68   0.851 
(0.574) 

          
Nonsupervisory 
FTEs-hours 

12.01   
(10.35) 

9.98    
(7.27) 

13.26    
(10.83)   

14.33    
(10.71) 

109 60 IN*  -3.10* 
(1.54)    

          
Hours per 
nonsupervisory 
worker 

20.76 
(13.46) 

25.07 
(19.11) 

20.13 
(14.53) 

24.78    
(9.97) 

108 60 IL**, 
IN* 

 -1.54 
(1.84) 
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Table 3 (continued):  Sample statistics, 2003-2005 matched sample 
 Illinois Indiana Sample size    
  

2003 
 

2005 
 

2003 
 

2005 
 

Illinois 
 

Indiana 
Period 

diff 
State 
diff 

Diff-in-
diff 

Labor force characteristics 
Share teens 0.336  

(0.254) 
0.314  

(0.203) 
0.327  

(0.214) 
0.303 

(0.188) 
123 66   0.070    

(0.073) 
          
Share women 0.637  

(0.192) 
0.641 

(0.171) 
0.625  

(0.237)   
0.638  

(0.179) 
108 59   -0.009   

(0.036) 
          
Share GED or 
high school 
graduate 

0.615    
(0.291) 

0.633 
(0.262) 

0.567  
(0.259) 

0.625  
(0.245) 

86 45     -0.040   
(0.060) 

          
Share workers on 
job 6+ months 

0.636  
(0.225) 

0.622  
(0.205) 

0.575 
(0.216) 

0.586  
(0.211) 

112 62  2003** 0.001    
(0.004) 

          
Share workers on 
job 12+months 

0.399 
(0.247)   

0.421   
(0.243) 

0.344    
(0.185)   

0.346   
(0.241) 

109 59  2005** 0.020    
(0.049) 

          
Product prices          
Soda 1.26   

(0.160)   
1.38  

(0.102) 
1.22  

(0.128)   
1.33    

(0.123) 
80 50 IL*, 

IN* 
2005* 0.013    

(0.025) 
          
Entrée 2.18 

(1.18) 
2.46   

(1.28) 
2.17  

(1.11) 
2.47   

(1.20) 
82 51 IL*, 

IN* 
 0.034    

(0.202) 
          
Side 1.05   

(0.174)  
1.14    

(0.225) 
1.03   

(0.180) 
1.08    

(0.185) 
75 47 IL*, 

IN* 
 0.038    

(0.028) 
          
Meal 4.56   

(1.05) 
5.10    

(1.13) 
4.55    

(1.10) 
5.06   

(1.13) 
68   46 IL*, 

IN* 
 0.0002     

(0.036) 
          
Other          
No recruitment 
incentives 

0.733    
(0.444) 

0.825    
(0.382) 

0.687    
(0.467) 

0.672  
(0.473) 

120 67 IL** 2005* 0.082    
(0.059) 

          
Working registers 3.03 

(1.44) 
2.85    

(1.49) 
2.82    

(1.50) 
2.74  

(1.46) 
118 66 IL*  -0.111    

(0.148) 
          
Open registers 
after 11 a.m. 

2.73  
(1.29)   

2.56 
(1.39) 

2.40  
(1.22) 

2.55 
(1.37) 

119 65  2003** -0.318**   
(0.165) 

Notes: Means reported with standard deviations in parentheses beneath in columns (1)-(4).  Sample sizes 
reported in columns (5)-(6).  Product prices include tax.  In column 7, IL(*,**)/IN(*,**) indicates that the 
mean for 2005 differs from mean for 2003 for the state at a level of confidence exceeding 95% or 90%.  
In column 8, 2003(*,**)/2005(*,**) indicates that the mean for Illinois differs from mean for Indiana in that 
year at a level of confidence exceeding 95% or 90%.    



Table 4: Interperiod correlations of select variables, 2003-2005 
 IL IN  IL IN 
Compensation   Employment   
Part-time entry-level wage 0.1919 0.4706   Total employees 0.6631   0.7735   
       
Full-time entry-level wage 0.1554 0.4598   Nonsupervisory employees 0.6433   0.7851   
       
Weeks to first raise 0.2469 0.4011 Full-time employees 0.3129 0.4670 
       
Number of fringe benefits offered 0.1482   0.0568 Part-time nonsupervisory employees 0.4509   0.5588   
       
Health insurance 0.2243   0.1526  Total FTE-positions 0.5852   0.7197   
       
Free meals  0.1524 0.0348    Nonsupervisory FTE-positions 0.5778 0.7481 
       
    Nonsupervisory FTE-hours 0.5309  0.6377 
       
    Hours per nonsupervisory worker 0.0141 0.0773 
       
Labor force characteristics    Product prices 
Share teens 0.2738 0.3615 Soda  0.4834 0.4650 
       
Share women 0.3886   0.3078    Entrée  0.8258 0.7319 
       
Share GED or high school graduate 0.2400 0.2802 Side 0.7350 0.7044 
       
Share workers on job 6+ months 0.1628   0.1775 Meal 0.6733 0.6203 
       
Share workers on job 12+months 0.2091 0.0050    
       
Other      
No recruitment incentives 0.0198   0.3497       
       
Working registers 0.7732 0.8082     
       
Open registers at rush 0.6688   0.6870    
       
Pay period 0.4543 0.1818    
Notes: Each cell contains the simple correlation coefficient between the 2003 and 2005 values of the 
variable.  ‘Weeks to first raise’ is computed for establishments that schedule wage increases in both years.    
Product prices include tax.   
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Table 5:  Estimated effects of minimum wage changes, 2003-2005 
 OLS Robust  OLS Robust
Compensation   Employment and registers
Change in part-time 
entry-level wage 
(n=182) 

0.587*   
(0.066) 

0.608*   
(0.068)   

Total employees (n=192, 
n=191) 

-1.97  
(1.75) 

-1.28  
(0.969)    

       
Change in weeks to 
first raise 
(n=147, n=146) 

-0.347  
(2.42) 

-1.28   
(1.76)    

Nonsupervisory employees 
(n=192, n=191) 

-2.55   
(1.57)   

-1.38 
(1.01)    

       
Change in number of 
fringe benefits 
(n=190, n=189) 

-0.033   
(0.204) 

-0.052   
(0.210)   

Full-time employees (n=190, 
n=189) 

1.09 
(1.63) 

-0.949   
(1.06)    

   Part-time nonsupervisory 
employees (n=191, n=190)

-3.13**   
(1.64)     

-2.35**   
(1.24) 

Product Prices       

Soda (n=130) 0.016   
(0.025) 

0.017  
(0.023)   

Total FTE-positions (n=190, 
n=189)

-0.488   
(1.49) 

-1.21  
(0.915)    

       
Entrée (n=88) 0.067  

(0.200)    
0.048*   
(0.022)   

 Nonsupervisory FTE-
positions (n=190, n=189)

-1.09 
(1.21) 

-1.24
(0.837)

       
Side (n=122) 0.018  

(0.024)    
0.014   

(0.019)   
 Nonsupervisory FTE-hours 

(n=169)
-3.19*   
(1.47)     

-3.38*   
(1.07)    

       
Meal (n=114) 0.002    

(0.035) 
0.014   

(0.018)   
 Hours per nonsupervisory 

worker (n=168)
-0.299  
(3.87) 

-2.95   
(2.17)    

       
    Open registers after 11 a.m. 

(n=184, n=183)
-0.341*   
(0.167) 

does not 
converge

Notes:  Sample sizes for regressions follow variable names.  Each cell contains the coefficient estimate of 
the Illinois binary variable with its standard error in parentheses beneath.  All specifications include chain 
dummies as additional explanatory variables.  Product prices include tax.  *, ** indicates significantly 
different from zero in a two-sided t-test at the 95th/90th percentile.   
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Table 6:  Additional D-in-D estimates of nonsupervisory FTE-hours with alternative samples 
and controls 
 2003-2005 2004-2005 
Number of observations   169            115  
       

Coefficient estimates      
D-in-D estimate-
OLS 

-3.10* 
  (1.54) 

-3.19*  
(1.47) 

-2.01   
(1.42) 

-2.73   
(1.74) 

-3.19**   
(1.78) 

-2.95**
(1.12) 

        
D-in-D estimate- 
robust 

-3.18*  
(1.05) 

-3.38* 
(1.07) 

-2.17*   
(1.08) 

-2.36*
(1.14) 

-2.58*   
(1.14) 

-2.95*   
(1.12) 

        
Additional controls       

Chain dummies NO YES
 

YES NO YES 
 

YES
 

        
Payroll dummies NO NO YES NO NO YES
        

F-Tests: OLS regression     
Chain dummies  F(6, 161) 

= 5.24 
P=0.00

F(6, 158) =    
5.54  
P=0.00

 F(6, 107) =    
1.09   
P=0.37 

F(6, 103) =    
0.94          
P=0.47

        
Payroll period 
dummies 

  F(3, 158) =    
6.93 
P=0.00

  F(4, 103) =  
2.60 
P=0.04

        
F-Tests: Robust regression    
Chain dummies  F(6, 161) 

= 8.70 
P=0.00

F(6, 158) =    
9.28 
P=0.00

 F(6, 107) =    
1.95 
P=0.08 

F(6, 103) =    
1.06 
P= 0.39

        
Payroll period 
dummies 

  F(3, 158) =    
5.63 
P=0.00

  F(4, 103) =    
5.52 
P=0.00

Notes:  Cells in rows 1 and 2 contain coefficient estimates from D-in-D models estimated with OLS (row 
1) or robust regression (row 2) with standard errors reported beneath in parentheses.  Payroll binary 
variables for 2003-2005 are ‘period increased from 2003 to 2005,’ ‘period unchanged from 2003 to 
2005,’ (pay period decreased omitted) and ‘2003 pay period equals one’ (pay period equals two omitted).  
Payroll binary variables for 2004-2005 are ‘period increased from 2004 to 2005,’ ‘period decreased from 
2004 to 2005,’ (pay period unchanged omitted) and ‘2003 pay period equals one’ and ‘2003 pay period 
exceeds two’ (pay period equals two omitted).  Note degrees of freedom for payroll variables F-test 
differs between the two samples because some establishments report payroll periods exceeding 2 weeks in 
2004.  *, ** indicates the estimate significantly differs from zero in a two-sided t-test at the 95th/90th 
percentile.   
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Table 7:  Alternative model coefficient estimates for selected dependent variables 
Dependent variable: FTE-hours Part-time employees
 OLS Robust OLS Robust
  
Specifications Panel A:  Gap Estimates 
(1) Gap  -0.075

(0.079)
-0.047
(0.060)

-0.095 
(0.085) 

-0.061
(0.064)

     
(2) Gap, Illinois dummy (CK) 0.093

(0.111)
0.138**
(0.081)

0.034 
(0.123) 

0.035
(0.092)

     
-Illinois dummy -4.44*  

(2.09)    
-5.11*   
(1.53)    

-3.48    
(2.41)     

-2.62   
(1.80)    

     
(3) Gap, Illinois dummy, no constant 0.086

(0.110)
NA 0.028 

(0.121) 
NA

 
Specifications Panel B:  Employee Share Estimates 
(1) Employee share -0.022

(0.016)
-0.016
(0.012)

-0.029** 
(0.018) 

-0.016
(0.014)

     
(2) Employee share, Illinois dummy 0.014

(0.026)
0.029

(0.018)
-0.007 
(0.029) 

0.012
(0.022)

     
-Illinois dummy -3.19**

(2.41)
-5.58*  
(1.71)

-2.63 
   (2.72) 

-3.10   
(2.04)

     
(3) Employee share, Illinois dummy, no 
constant (DNR) 

0.014
(0.026)

NA -0.007 
(0.029) 

NA

Notes:  Each cell contains the coefficient estimate of the Gap or Share variable (defined in text) with its 
standard error in parentheses beneath, except as noted.  All specifications include chain dummies.  A 
constant is included in all specifications with the exception of (3).  CK indicates Card and Krueger 
(1994)’s specificiation.  DNR indicates Dube, Naidu, and Reich (2007) ’s specificiation.  *, ** indicates 
the estimate significantly differs from zero in a two-sided t-test at the 95th/90th percentile.   
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Table 8:  Estimates from pooled 2003-2004 and 2004-2005 data, using Illinois establishments in 2003-
2004 as ‘control’ 
 Diff-in-Diff  Diff-in-Diff-in-Diff 
   Restricted sample    Restricted sample 
 OLS Robust OLS Robust  OLS Robust OLS Robust 
Part-time entry-
level wage 

0.361*   
(0.058) 
n=187 

0.369*   
(0.060) 

 

0.436* 
(0.065) 
n=156 

0.445* 
(0.069) 

 0.141   
(0.093) 
n=304 

0.181**   
(0.095) 

0.220* 
(0.099) 

0.254* 
(0.101) 

          
Total employees -4.59*   

(1.46) 
n=197 

-0.790   
(0.775) 

-4.21* 
(1.62) 
n=165 

0.081 
(0.804) 

 -6.80*   
(2.29) 
n=317 

-1.53   
(1.28) 

 

-6.41* 
(2.40) 
n=285 

-1.05 
(1.34) 

          
Full-time 
employees 

-3.24*   
(1.61) 
n=194 

0.337   
(0.980) 

 

-4.30* 
(1.83) 
n=163 

-0.148 
(1.099) 

 -4.08**   
(2.48) 
n=313 

-1.62    
(1.77) 

-5.11* 
(2.61) 
n=282 

-2.24 
(1.82) 

          
Part-time 
nonsupervisory 
employees 

-1.33   
(1.50) 
n=195 

-1.68   
(1.17) 

 

0.047 
(1.616) 
n=163 

-1.24 
(1.34) 
n=163 

 -2.72   
(2.36) 
n=314 

-2.03  
(1.83) 

-1.35 
(2.41) 
n=282 

-1.41 
(1.88) 

 
          
Total FTE-
positions 

-3.93*    
(1.35) 
n=194 

0.562   
(0.687) 

 

-4.28* 
(1.54) 
n=163 

0.220 
(0.806) 

 -5.46*   
(2.09) 
n=313 

-1.12   
(1.24) 

 

-5.79* 
(2.21) 
n=282 

-1.35 
(1.32) 

          
Nonsupervisory 
FTE-positions  

-3.79*   
(1.18) 
n=194 

-0.406    
(0.660) 

-3.86* 
(1.33) 
n=163 

-0.477 
(0.745) 

 -4.67*    
(1.84) 
n=313 

-1.73  
(1.16) 

 

-4.68* 
(1.93) 
n=282 

-1.69 
(1.24) 

          
Nonsupervisory 
FTE-hours 

-1.30   
(1.51) 
n=167 

-0.506   
(0.946) 

 

-2.81** 
(1.55) 
n=138 

-0.629 
(1.05) 

 -1.74   
(2.46) 
n=272 

-1.89   
(1.54) 

-3.29 
(2.47) 
n=243 

-2.21 
(1.60) 

Notes:  Each cell contains the coefficient estimate of a binary variable for the ‘2004-2005’ wave (columns 
1-4) or the Illinois binary variable interacted with an indicator for the ‘2004-2005’ wave (columns 5-8).  
Standard errors are reported in parentheses beneath.  All specifications include chain dummies.  The 
restricted sample drops Illinois establishments paying an entry wage to part-time workers below $5.50 in 
2003.  *, ** indicates the estimate significantly differs from zero in a two-sided t-test at the 95th/90th 
percentile.   
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Table 9: Maximum reduction in average weekly hours of full-time workers required to reconcile 
estimated reductions in part-time positions and FTE-hours.   
 PT-FT equivalence factor:
 d=0.4 d=0.5 d=0.6 d=0.7 
Average hours of full-time 
workers: 

    

35 -4.01 -3.19 -2.37 -1.54 
     

40 -4.05 -2.97 -1.89 -0.82 
     

45 -3.95 -2.95 -1.23 0.13 
     

Notes:  Authors’ simulations based on parameter estimates presented in Table 4 (reductions of  
-2.44 in part-time positions and -2.17 in FTE-hours) and assuming a 35-hour-per week ‘full time/part-
time’ cutoff for transforming establishment hours into FTEs.   
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Figure 1: Entry-level wages of part-time nonsupervisory workers, 2003 and 2005 
Illinois 
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Notes:  Authors’ calculations using survey data.  
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Figure 2:  Changes in nonsupervisory FTEs, as measured by positions and hours, 2003 and 2005 
                  

  
Notes: Authors’ calculations using survey data.     
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Figure 3:  Changes in nonsupervisory FTE-hours and nonsupervisory FTE-positions, 2003 and 2005 
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Notes: Authors’ calculations using survey data.         
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Figure 4:  Share of employees paid less than $6.50 at Illinois establishments in 2003 
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