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ABSTRACT 

 

Despite the wealth of literature on the effects of the minimum wage on employment in the 

contiguous U.S., there is a dearth of comparable studies for the island of Puerto Rico. This paper 

exploits U.S. Census data for the years 2005 to 2011 and employs a two-way fixed-effects model 

to examine the relationship between the federally mandated minimum wage and employment in 

Puerto Rico.  Since all island residents are subject to the federal minimum wage, the main 

independent variable is a ratio that captures the relevance of the minimum wage within specific 

regions in Puerto Rico.  The results of my analyses were robust and demonstrated the minimum 

wage’s strong negative correlation with employment, even after controlling for overall economic 

output, job availability, and demographic factors such as education, marital status, and public 

assistance.  It was surprising, however, to find that minimum wage variable was not the most 

influential variable in the model. Rather, two of the three public assistance variables – 

notwithstanding their opposing signs – showed the greatest influence on the employment rate.  
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SECTION 1 

INTRODUCTION 

 

This study evaluates the impact of the federal minimum wage on employment in the 

Commonwealth of Puerto Rico.  I hypothesize that the federal minimum wage negatively impacts 

employment on the island due to the high proportion of Puerto Ricans receiving that wage, and 

assume that other factors in my model specific to Puerto Rico – the ubiquity and structure of public 

assistance and a large informal economy – also play an important role in predicting the 

employment rate.  The results of the main fixed-effects model were robust and conformed to my 

hypothesis, reflecting REMW’s strong negative correlation with employment.  Interestingly, 

however, minimum wage variable was not the most influential variable in the model. Rather, two 

of the three public assistance variables – notwithstanding how their signs appear to contradict each 

other – have the greatest influence on the employment rate. 

High unemployment has long plagued the Puerto Rican economy.  Presently, only about 

39 percent of adults are working or looking for work, compared to 63 percent in the United States.  

The low labor participation rate is not a product of the island’s decade-long recession; in fact, this 

figure has remained relatively constant at 40 percent since the early 1980s.  Some economists 

regard the federal minimum wage – which took full effect in 1983 – a key contributor to the 

island’s employment predicament.  Relative to local incomes, the minimum wage and welfare 

benefits are fairly high – a full time job at the federal minimum wage of $7.25 pays 77 percent of 

Puerto Rico’s mean per capita income, compared with 28 percent in the U.S.  Economists argue 

the sources of Puerto Rico’s high unemployment are twofold – companies hire less because of the 

high cost of low-skilled workers, and workers lack incentive to work in the formal sector at low 
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paying jobs because welfare benefits, often coupled with activities in the informal economy, can 

provide a comparable income.  Examining the impact of the federal minimum wage on 

employment will help when developing appropriate economic policies for the island, particularly 

because shaping local policies is part of the limited power the local government has given that the 

island lacks a voting member of Congress and thus wields virtually no influence on discussions 

regarding the federal wage floor.   

Past studies have examined the federal minimum wage in Puerto Rico and the results have 

not demonstrated a clear impact.  The lack of a single clear conclusion among academics over the 

effect of a minimum wage has allowed the topic to become highly politicized.  My analysis revisits 

this topic for the first time in more than 20 years, using recent Census data to analyze the minimum 

wage’s impact on Puerto Rican employment and help resolve the ambiguity and move the 

conversation beyond politics. 

A closer examination of this issue over the minimum wage is especially timely given the 

recent legislation, Puerto Rico Oversight, Management, and Economic Stability Act (PROMESA, 

P.R.'s restructuring bill signed into law). This bill contains a particularly controversial provision 

that allows the Governor (with the permission of the Fiscal Oversight Board) to establish an up-to 

four-year period within which the federal minimum wage is reduced from $7.25 to $4.25 an hour 

for workers 20 to 25 years old.  In effect, the law extends the time period and age range for the 

current sub-minimum provision in the Fair Labor Standards Act (FLSA). It has been 

approximately 20 years since hourly wages were so low anywhere in the U.S.  This provision is 

controversial because many argue that earning $4.25 an hour does not constitute a reasonable 

living wage, particularly for parents under 25 or young workers supporting families.  Though it is 

improbable that a governor would allow such a reduction, the provision lays bare a major 
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assumption over the impact of the minimum wage – that it is too high – that is not strongly 

supported by evidence and, therefore, has uncertain potential to affect society and the economy. 

Section 2 discusses the history of the minimum wage, the traditional assumptions about the 

effect of price floors, pertinent literature on the topic both in the U.S. and Puerto Rico, including 

a brief overview of the Puerto Rican economy over the last 30 years.  Section 3 discusses the 

underlying theoretical model.  Sector 4 covers the design, describes the data and the construction 

of the dataset, and reports descriptive statistics.  Section 5 explains the economic methods and 

empirical model used to study relationship between the minimum wage and employment in Puerto 

Rico.  Section 6 reports and interprets the results.  Lastly, Section V concludes with a discussion 

on policy implications and recommendations for policy makers. 
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SECTION 2 

BACKGROUND & LITERATURE REVIEW 

 

 

2.1   HISTORY OF THE MINIMUM WAGE IN PUERTO RICO 

Puerto Rico’s first minimum wage law was enacted in 1919 and required women under 

eighteen years of age to be paid a weekly wage of $4 and women over eighteen $6, and violation 

of that this statute was widespread (Dietz, 1986 225).  In 1938, the FLSA was passed and 

established a minimum wage that applied to Puerto Rico of $0.25 per hour, with an increase to 

$0.30 per hour in the second year and a minimum of $0.40 per hour by 1945.  The initial $0.25 per 

hour minimum exceeded average wage on the island by nearly 100 percent.   

Industry leaders in Puerto Rico did not like the minimum wage law and noncompliance 

with FLSA became an issue; meanwhile, a number of businesses warned they would close 

operations if the law was enforced.  Congress recognized the detrimental impact such a high 

minimum wage would have on the island’s economy, and in 1940 it passed a separate amendment 

to the FLSA that established tripartite committees of industry, labor, and public representatives in 

some forty industries to set separate minimum wages at the industry and occupational level that 

would not substantially curtail employment or give Puerto Rico an unfair competitive advantage 

over mainland competitors (Castillo-Freeman and Castillo, 1992).  The first committees set the 

minimum rate at around $0.20, about ten cents lower than the mainland rate (Reynolds and 

Gregory, 1965).  The industry committee mode of setting minima remained in place until 1974.  

Under pressure from American trade unions and with the support of a Puerto Rican government 

that favored equality with the U.S. mainland in social, legal, and economic matters, amendments 
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to the FLSA in 1974 and 1977 introduced a new policy to gradually increase the island’s minimum 

wage match that of the mainland’s and reach parity by 1983 (Burtless and Sotomayor, 2006 131). 

 

2.2   THE MINIMUM WAGE DEBATE IN AMERICAN ACADEMIA 

The academic debate on the minimum wage in the U.S. goes back over a century and 

continues unabated.  More broadly, the polemics around minimum wage reveal a larger 

methodological debate about the application of economics and its status as a policy science 

(Leonard, 2000).  Thomas C. Leonard argues that the controversy threatens the core of modern 

economics, in particular neoclassical price theory, which has a generation of time-series economic 

research that has consistently found evidence of disemployment effects (2000).  If one assumes 

that firms maximize profits and that low-skilled labor market is competitive, the neoclassical price 

theory regards mandated minimum wages as any other price floor, and, assuming a downward 

sloping labor demand curve, a firm would reduce labor demanded if the mandated wage exceeds 

the market clearing wage. The magnitude of this labor reduction and the welfare effects are both 

contingent upon the wage increase and the wage elasticity of labor demand.  The theory predicts 

that some workers benefit from higher wages, while others – whose product is worth less than the 

new minimum – will either be laid off or work fewer hours (Leonard, 2000).   

Source: Sexton, Robert L. 

Exploring Macroeconomics. 

Mason, OH: South-Western 

Cengage Learning, 2013. 

 
Figure 1: Minimum Wage Supply and Demand 
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David Card and Alan Krueger led the most recent charge against the textbook model of the 

minimum wage.   Their seminal book on the subject, Myth and Measurement: The New Economics 

of the Minimum Wage, notable for its emphasis on natural experiments, claims that moderate 

increases in mandated wage floors do not lead to adverse employment outcomes for low wage 

workers (1995).  One of their most famous analyses, which predated the book and is also included 

in this volume, is the case study of the fast-food industry in New Jersey and Pennsylvania.  In this 

study, Card and Krueger used a difference-in-differences model to analyze the experience of 410 

fast-food restaurants around the New Jersey-Pennsylvania border following the increase in New 

Jersey’s minimum wage from $4.50 to $5.05 an hour.  They found that New Jersey’s increase did 

not reduce employment at these restaurants and actually increased it (1994). 

Card and Krueger’s work reinvigorated the discipline’s debate and the sheer volume of 

replies and criticisms is a measure of its influence (Leonard 2000).  Critics have tended to focus 

on the execution of the New Jersey-Pennsylvania study and the most serious replies contend: 1) 

the survey was poorly designed and thus produced noisy data (Kennan 1995; Welch 1995); 2) the 

results are short-run only (Hamermesh 1995); 3) the control group lacked the proper characteristics 

for a natural experiment (Hamermesh 1995; Kennan 1995; Welch 1995); and 4) perhaps most 

famously, the results cannot be replicated and are contradicted when superior data are employed 

(Neumark and Wascher 1995). 

David Neumark and William Wascher’s book Minimum Wages is in many ways a rebuttal 

to Card and Krueger’s work.  Minimum Wages, a product of their extensive research on the subject, 

arrives at four main conclusions on the issue (2008).  First, minimum wages, more often than not, 

reduce employment opportunities for less-skilled workers (6).  Second, higher minimum wages 

tend to reduce the earnings of low-wage wage individuals as a result declines in employment and 
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hours worked (6).  Third, mandated minimum wage does not, on net, reduce poverty or benefit 

low income families, rather it works to redistribute income among low-income families, which 

may even increase poverty (6).  Last, minimum wages, because they hinder increases in human 

capital, likely have adverse longer-run effects on wages and earnings (7). 

Research for the effects of minimum wage in Puerto Rico, though less extensive, is just as 

ambiguous.  Lloyd Reynolds and Peter Gregory's classic 1965 econometric study on wages, 

productivity, and industrialization in Puerto Rico concluded capital-labor substitution on the island 

likely restricted the economy’s capacity to generate jobs, yet the industry minima led to a 

substantial increase in hourly earnings and boosted productivity on the island during the 1950s and 

1960s.  In the end, Reynolds and Gregory were critical of changes to Puerto Rico’s minimum wage 

system and though they conceded that it would be feasible for some industries on the island to 

match the federal wage floor, “in other industries, a lower Puerto Rican minimum may prove 

desirable” (309).   

A 1986 study by Puerto Rican economist Carlos Santiago used multivariate time series 

techniques to examine the effect of minimum wage parity policy on employment.  Santiago found 

that in Puerto Rico, the federal wage floor produced more significant unemployment than 

disemployment effects.  In Santiago’s analysis, Puerto Rico demonstrated a pattern of labor 

mobility where workers were attracted to jobs from sectors that were not yet covered by the federal 

minimum wage to covered sectors, despite difficulty of obtaining such jobs.  However, the 

structure of social programs reduces the costs of job search and so it is likely that flows from the 

covered to the non-market sector also took place.  Santiago concluded that the welfare implications 

of the federal mandatory minimum policy for Puerto Rico were questionable because productivity 

increases on the island had gone a long way toward closing the gap in real average hourly earnings, 
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given the unemployment effect and the “apparent socially wasteful mobility of labor to non-market 

activities.” 

 In 1992, Alida Castillo-Freeman and Richard Freeman published a study that analyzed 

aggregate annual time-series Current Population Survey data for Puerto Rico from 1950 to 1987 

to understand the wage minimum’s effect on employment.  Their study reported four main 

findings.  First, the U.S. minimum wage significantly distorted the distribution of earnings in 

Puerto Rico, creating marked spikes that dominate the earnings distribution.  Second, the imposed 

U.S. minimum reduced aggregate island employment by 8 to 10 percent compared to the level that 

would have prevailed had the government set a minimum for Puerto Rico that reflected the same 

proportion of average wages the federal minimum had on mainland earnings.  Third, given that 

migrants from Puerto Rico to the US moved in response to joblessness, the education of migrants 

fell below that of nonmigrants as the island moved toward the U.S. level minimum wage. Fourth, 

migration played a key role in the long-term growth of real earnings in Puerto Rico because it 

reduced the island’s labor supply and raised the average qualifications of its workers. 

 In 1995, Krueger used Castillo-Freeman and Freeman’s data to reinvestigate the evidence 

on the impact of the minimum wage on employment in Puerto Rico.  Though he did not dispute 

their main finding about the federal wage’s negative effect on employment, Krueger found that the 

statistically negative effect on employment rests on fragile evidence and therefore, as he put it, 

“the jury is still out on Puerto Rico’s experience” (1995).  His speculations over what caused the 

fragility included: first, that production on the island, particularly in the 1950s through the 1970s, 

was so inefficient that a modest minimum wage increase could lead employers to improve 

productivity in order to lower costs without reducing the payroll; second, that many industries in 
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Puerto Rico had relatively few employers during the 1950s and 1960s, and the low state of 

information and transportation technologies may have made monopsony more plausible. 

 

2.3   THE PUERTO RICAN ECONOMY: A BRIEF OVERVIEW 

Even a cursory glance at high-level data on Puerto Rico’s economy shows it is markedly 

different than the mainland U.S.’s, and research into the island’s experience – despite some 

similarities to the larger minimum wage debate – reveals the complications associated with the 

externally mandated minimum wage.  The federally mandated minimum wage in Puerto Rico is 

higher than what many economists would consider ideal given the local economy’s productivity. 

The average wage in Puerto Rico has remained roughly half of the mainland U.S.’s, which helps 

explain how the current federal minimum wage of $7.25 accounts for 77 percent of Puerto Rico’s 

per capita income (as opposed to 28 percent in the U.S.). This makes the minimum wage a far 

more relevant factor in employment decisions (Bosworth Collins, 2006 29).  Relative to the 

continental U.S., Puerto Rico has historically had low labor participation and high unemployment 

rates. The common narrative among economists knowledgeable about the Puerto Rican economy 

is that these stem in large part from the generosity and structure of government transfer benefits 

and the size of the informal economy, which accounts for about 25 percent of the gross national 

product (Enchautegui and Freeman, 2006 177).   

There are potential explanations of the island’s high unemployment rate that do not involve 

the minimum wage.  María Enchautegui and Richard Freeman show that the ratio of wage deciles 

in Puerto Rico compared to those of one of the poorest states, Mississippi, creates a U-shaped 

distribution.  This distribution indicates that, with the exception of those in the lowest and highest 

earnings deciles, Puerto Rican employees’ earnings are lower across the board than those in the 
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mainland.  Enchautegui and Freeman hypothesize that the availability of generous income 

transfers, the potential for migration to the U.S., and the robust informal labor market better explain 

why 1) employees at the bottom of the wage distribution have high reservation wages, and 2) there 

is a high unemployment rate at the bottom of the distribution (Enchautegui and Freeman, 2006 

178). 

 Puerto Rico’s relationship with the U.S. has defined the island’s economy and 

simultaneously created both a success story and cautionary tale.  As a territory of the U.S., Puerto 

Rico operates under U.S. judicial, monetary, and tariff systems, helping make the island one of the 

world’s most open economies, with free mobility of goods, services, capital, and labor between 

the large and prosperous U.S. market (Collins et al. I).  Generally, such conditions pave the way 

for rapid economic development and to some extent this has been true for Puerto Rico.   Over the 

past 50 years, Puerto Rico has achieved impressive economic milestones – it was hailed as an 

economic success story in the decades following World War II, sustaining impressive rates of 

growth and significantly raising living standards (Collins et al. I).  In just thirty years, from 1950 

to 1980, the island increased the gross domestic product (GDP) per worker from 30 percent of the 

U.S. average to 75 percent, though growth has fallen in recent years.  Per capita GDP is among the 

highest in Latin America, and as for quality of life measures such as literacy rate, fertility rate, 

educational achievement, and life expectancy, the island ranks close to highly developed countries 

(Collins et al. I).   

 In other key dimensions, however, Puerto Rico is not merely lagging but has seen its 

economy deteriorate over the last 30 years.  Nearly half of Puerto Ricans live under the U.S. 

poverty line and the income gap relative to the U.S. is widening.  Gross national income (GNI) per 

capita, often thought of as a more appropriate measure of living standards because it captures the 
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average income of residents, rose from a little over 20 percent of the U.S. average in 1950 to 

approximately 40 percent by the early 1970s.  Unfortunately, this progress was not sustained and 

the island has drifted back down to about 30 percent and remained there in the past 30 years.  In 

2015, GNI per capita was $19,320, only 35 percent of that the mainland U.S.’s.  Furthermore,  

The last ten years have been especially difficult for the Puerto Rican economy, in part 

because the island experienced a sharper recession than the rest of the U.S.  The economy continues 

to contract and the island has experienced negative growth every year since 2007 with only one 

exception.  Moreover, decades of poor economic planning and management and a languishing 

economy and manufacturing sectors contributed to a severe fiscal crisis in which Puerto Rico owed 

$70 billion – over 100 percent of GNP – that ultimately required federal intervention given the 

island’s limited bankruptcy powers.  In June 2016, the PROMESA bill was signed into federal law 

just in time to narrowly avoid economic disaster.  The bill gave the island some reprieve from 

debtors and creates a strategy to manage the crisis, including establishment a nonelected seven-

member Fiscal Oversight Board to oversee negotiations with creditors, create a fiscal plan for the 

island, and restructure debt. 

 The next section introduces the theatrical model that will guide my empirical work. 
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SECTION 3 

THEORETICAL FRAMEWORK 

 

The aim of this study is to examine the effect of the federal minimum wage on employment 

in Puerto Rico.  It is important to note that the dependent variable in this analysis is employment, 

not unemployment as is typically seen in economic research. The decision to use employment is 

twofold.  First, employment is a simple ratio (the number of people employed divided by the total 

population) that can be calculated using directly observed data and therefore avoids the 

complications encountered when estimating the unemployment rate, which relies on self-reported 

survey data that does not capture people who have given up searching for jobs.  Second, and more 

important, employment is the true indicator of interest of most minimum wage econometric 

studies.  The core concern in the minimum wage debate is its effect on employment; in this regard, 

the use of the unemployment rate is a proxy measure that stems from the labor theory assumptions 

of supply and demand mentioned in Section 2.  

One of the challenges of examining the impact of the minimum wage on employment in 

Puerto Rico is that all island residents are subject to the federal minimum, which eliminates the 

option of using treatment and comparison groups like Card & Krueger’s 1995 study.  To get around 

this limitation and ensure that my model has the necessary variation in the independent variable of 

interest, I developed an alternative measure of the effect of the minimum wage that incorporates 

economic variation within Puerto Rico to capture the differential impact the minimum wage has 

on the island’s various regions.  This new measure, which I term the “real effective minimum 

wage” (REMW), is the ratio of the earnings of an average, full-time worker receiving minimum 
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wage to the average, inflation-adjusted wage1 observed in each of the dataset’s 30 geographic 

clusters called Public Use Microdata Areas (PUMAs).  

  (1) 

 

This REMW variable was created to quantify the relative value of the minimum wage when 

compared to the mean earnings in that region.  For example, my data reveal that the 2011 average 

annual earnings of a worker in the poor, rural center of the island ($6,590) were 46 percent less 

than those of an average worker earning minimum wage ($14,500); in the capital city of San Juan, 

however, the mean observed wages ($16,498) were 14 percent greater than those of the average 

worker earning minimum wage.  To sum, the REMW measure is a construct that captures the effect 

of minimum wage at the local level.  

Using the REMW measure, my model seeks to capture the correlation between the 

minimum wage and broader economic and demographic factors.  

 

Employment = f (REMW, Economic Factors, Demographic Factors, μ)   (2) 

 

This model is built upon the assumptions that Puerto Rico’s employment rate is affected 

by the island’s minimum wage, overall economic output and job availability, and demographic 

factors such as education, marital status, and availability of public assistance.   

The following section examines the data I use to estimate these effects. 

 

  

                                                 
1 I acknowledge that for income and earnings the convention is to use median wage, however, the distribution of 

earnings made an average the superior measure.  Further details are found in Section 4. 

REMW =  
minimum wage 

mean PUMA wage 
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SECTION 4 

DATA 

 

4.1   DATA SOURCES 

My research uses panel data made available through the United States Census Bureau’s 

Puerto Rican Community Survey (PRCS), the equivalent of the American Community Survey for 

the island of Puerto Rico.  The PRCS is a yearly island-wide survey started in 2005 that gathers 

demographic, housing, social, and economic data to measure the changing social and economic 

characteristics of Puerto Rico’s population.  The PRCS samples about 36,000 addresses each year, 

which results in an estimated 22,000 final interviews.  The annual PRCS sample is smaller than 

the one used for the 2000 Census long-form sample, and thus, the PRCS combines population and 

housing data from multiple years to produce reliable one-year, three-year, and five-year data 

estimates for municipalities (municipios) and other local areas (ACPRCS Handbook 2009).  This 

study uses PRCS’s three-year person-level estimates from Public Use Microdata Sample (PUMS) 

files obtained from the PRCS for years 2005 to 2011. 

PUMAs are statistical geographic areas defined for the tabulation and dissemination of 

decennial census and ACS, PRCS, and PUMS data.  As previously noted, the Census Bureau 

divides Puerto Rico into 30 PUMAs (see Appendixes 1.1 and 1.2 for additional information about 

the construction of PUMAs and the municipios they contain).  PUMAs each have a minimum 

population of 100,000 and are constructed based on municipio, census tract, and place boundaries 

(ACPRCS Handbook 2009).  Municipios are the primary legal subdivisions in Puerto Rico and 

ideally, the data would have been divided per these official administrative boundaries but 

unfortunately the data are not constructed to this level of detail.  The formation of the PUMAs and 
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the design of the PRCS required I use the three-year estimates.   Of Puerto Rico’s 78 municipios, 

only 12 have populations greater than 65,000, the threshold to receive 1-year estimates, which 

means that the use of the one-year estimates would have drastically reduced my sample size.  53 

of the remaining 66 municipios are large enough to receive three-year estimates, which has a 

population threshold of 20,000.  The five-year estimates have no population threshold and 

therefore capture all municipios; however, these data were only available for two non-overlapping 

periods (2005-2009 and 2010-2014)2 which would not have allowed for a fixed effects model.  

Table 1 provides additional details about PRCS data products. 

 

Table 1: Release Schedule for PRCS Data 

  Year of Data Release 

Data 

Product 

Population 

Threshold 
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

  
Year(s) of Data Collection 

1-year 

estimates 
65,000+ 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

3-year 

estimates 
20,000+   

2005-

2007 
2006-

2008 

2007-

2009 

2008-

2010 
2009-

2011 

2010-

2012 

2011-

2013* 
  

5-year 

estimates 
All areas     2005-

2009 

2006-

2010 

2007-

2011 

2008-

2012 

2009-

2013 

2010-

2014 

2011-

2015 

                          

*3-year estimates were discontinued in 2013 due to budget cuts. 

** Data products used in this analysis are outlined. 

Source: U.S. Census Bureau 

            
 

4.2   DATA LIMITATIONS  

One of the main limitations of the data is that despite the three sets of three-year estimates 

(2005-2007, 2008-2010, 2011-2013), my analysis only uses data for the first seven years, not all 

                                                 
2 Census does not recommend combining files with overlapping years (i.e. 2005-2009 should only be appended to 

2010-2014, not 2006-2010, 2007-2011, or 2008-2012). 



16 

nine.  This analysis does not account for the years after 2011, the last data year that used the 2000 

Census PUMA boundaries, because PUMA boundaries are redefined every ten years for use in the 

decennial census, making direct comparisons between data that use different PUMA divisions 

impossible.   

Another limitation is that the data do not observe the informal economy, which is estimated 

to account for roughly a quarter of Puerto Rico’s GDP.  The inevitable omission of this important 

variable means that both employment and earnings variables in the models suffer from negative 

downward bias.  In addition, it is likely the magnitude of the mean_remw will be biased upward 

(i.e., further away from zero), because it is counting employment in the informal sector as “not 

employed.”  Unfortunately, there is no way to correct for this biases, rather the only option is to 

remember this limitation as we understand the results and consider their policy implications. 

 

4.3   DEPENDENT VARIABLE 

 As mentioned in the previous section, the dependent variable of interest is employment 

rate.  I created the employment rate variable, employed, for each PUMA by first generating a 

dichotomous or dummy variable for all people employed in each PUMA then collapsing that 

variable by PUMA and year cluster (2005-2007, 2008-2010, 2011), then multiplying it by 100 to 

generate an employment rate. 

 

4.4   INDEPENDENT VARIABLES 

My model uses three categories of explanatory variables – REMW, economic factors, and 

demographic factors.  Each are explained in more detail below. 
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One of the most distinguishing features of this analysis is that the REMW, the primary 

explanatory variable, is constructed at the PUMA level.  This means that the analysis and all 

variables were aggregated to the PUMA-year combination.  As previously mentioned in Section 

3, the REMW, mean_remw, is the ratio of the earnings of an average, full-time worker earning 

minimum wage to the average, inflation-adjusted wage observed in each PUMA.   Note that despite 

the convention to use median wage in such calculations, the distribution of earnings made an 

average the superior measure because when using the median 48 of the 90 PUMA-year 

combinations had a REMW value of zero.   

The variable mean_remw is a ratio constructed at the PUMA-year level and therefore 

requires careful interpretation.  Table 2 illustrates REMW’s three categories by using as an 

example the minimum wage in 2011 dollars ($14,500). These categories capture the minimum 

wage’s impact on average PUMA wages.  PUMAs with a REMW value less than one are wealthier, 

having an average wage higher than the minimum wage; PUMAs with a REMW value equal to 

one have an average wage equal to the minimum wage; and PUMAs with a REMW value greater 

than one are poorer, with an average wage less than the minimum wage.  It is important to note 

that REMW values greater than one dominated the data, a characteristic likely specific to Puerto 

Rico when compared to the continental U.S.  The data revealed 64 PUMA-year combinations had 

an average wage below the federal minimum because of the high number of people earning zero 

dollars (either due to working less than full time, unemployment, or employment in the informal 

economy).  Further, the island’s poverty is highlighted by the fact that 28 observations (31 percent) 

had a REMW value greater than 1.5, which outnumbers the PUMA-year combinations with a 

REMW less than one.  See Appendix 2 for specific PUMA-year REMW values. 
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Table 2: Interpretation of the REMW Variable 

 

It is worth mentioning that, due to multiple changes in the federal minimum wage in 2007, 

2008, and 2009, the REMW’s numerator is a weighted average of the minimum wage across each 

year cluster.  As such, the minimum wage used in the calculation of REMW is different for each 

PUMA-year combination.  See Table 3 below for more details. 

 

Table 3: Minimum Wage Calculation 

 2005 2006 2007 2008 2009 2010 2011 

Rate 

period 1 

Months 12 12 7 7 7 12 12 

raw $ 5.15 5.15 5.15 5.85 6.55 7.25 7.25 

Rate 

period 2 

Months - - 5 5 5 - - 

raw $ - - 5.85 6.55 7.25 - - 

Inflation Adjustment 1.15 1.12 1.08 1.04 1.05 1.03 1 

Combined raw 5.15 5.15 5.44 6.14 6.84 7.25 7.25 

Combined inflated 5.92 5.77 5.88 6.39 7.18 7.47 7.25 

  5.90 7.01 7.25 

  2005-2007 2008-2010 20113 

 

Economic factors are the second set of control variables.  These are data elements that 

reflect economic activity and socioeconomic status within each PUMA-year combination.  Two 

                                                 
3 Please note that all dollar amounts in the dataset were adjusted to 2011 U.S. dollars.  

14,500 14,500 14,500

20,000 14,500 10,000

29% of observations 

fell in this category

Zero observations fell 

in this category, though 

a few were close to 1

71% of observations 

fell in this category

 = 0.725

REMW = 1 REMW > 1REMW < 1

 = 1  = 1.45

Higher Average Income in 

a PUMA

Lower Average Income in 

a PUMA
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of these variables, total payroll (payroll_total) and total workers (total_workers), are collected 

from the County Business Patterns survey conducted by the U.S. Census Bureau.  This dataset is 

an annual series that provides economic data for each of Puerto Rico’s municipalities, including 

number of establishments, number of workers, and payroll (in millions of dollars).  Socioeconomic 

status factors are incorporated into the analysis using public assistance variables.  These variables, 

created from public data released by the government of Puerto Rico, document enrollment in 

Temporary Assistance for Needy Family (TANF) and the enrollment and expenditure on the 

Nutritional Assistance Program (NAP), the island’s version of the Supplemental Nutrition 

Assistance Program (SNAP).  These variables are the NAP participation rate (nap_rate), the NAP 

expenditure per capita4 (nap_per_capita), and the TANF participation rate (tanf_rate).  To use all 

the economic variables at the PUMA-year level, it was necessary to average individual year data 

to get values for the year clusters and aggregate from municipalities to their corresponding 

PUMAs.5   

 Demographic controls for education and marital status are the final category of explanatory 

variables.  These controls, taken from the PRCS data, are educational attainment (hsplus) and 

marriage rate (married).  Education attainment measures the percentage of people in each PUMA 

with a high school diploma or greater, while marriage rate captures the share of people married in 

each PUMA. 

 Table 4, below, provides descriptive statistics for all the variables in the analysis. 

 

                                                 
4 Municipality population estimates were taken from public data provided by the government of Puerto Rico and 

then aggerated to match PUMA boundaries. 
5 The Census Bureau divides San Juan and Bayamón, the island’s largest municipalities, into multiple PUMAs (four 

for San Juan and two for Bayamón).  To reflect this when converting municipality-level data into PUMAs, I split the 

municipality values into four equal portions for San Juan and two for Bayamón. 
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Table 4: Descriptive Statistics 

Variable  Observations Mean 
Standard 

Deviation 

Minimum 

Value 

Maximum 

Value 

    employed  90 44.47 7.48 31.44 59.57 

   mean_remw  90 1.28 0.44 0.41 2.27 

payroll_total 90 573.93 435.04 99.37 1475.92 

total_workers  90 23758.31 15129.95 5911.00 54854.00 

   nap_rate  90 32.71 9.29 15.61 60.55 

nap_per_capita  90 483.54 136.27 229.00 892.00 

   tanf_rate  90 1.37 0.37 0.62 2.46 

      hsplus  90 73.17 6.00 57.58 84.55 

     married  90 43.17 6.01 27.68 55.07 

 

In the follow section, I describe the empirical approach for this study.  
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SECTION 5 

ECONOMETRIC METHODS 

 

To test the theoretical model, I used two sets regressions, each with pooled OLS and fixed-

effects specifications, to determine the effect of REMW and economic and demographic factors 

on employment.  The first pair of regressions – those termed “Simple” – used only the variables 

from the PRCS data, which include demographic variables but omit the economic controls.  I 

consider this first set to be comparable to be a starting point used for comparisons because both 

equations unquestionably suffer from omitted variable bias   The second set of regressions – termed 

“Comprehensive” – include all economic and demographic explanatory variables described in 

Section 4.   

Set 1: Simple Models 

Simple model fixed-effects 

Employed = β0 + β1mean_remwit + β2hsplusit + β3marriedit + αi + τt + υit  (3) 

Simple Pooled OLS 

Employed = β0 + β1mean_remwit + β2hsplusit + β3marriedit +    (4) 

 

Set 2: Comprehensive Models 

Comprehensive fixed-effects 

Employed = β0 + β1mean_remwit + β2hsplusit + β3marriedit + β4payroll_totalit + β5nap_rateit + 

β6tanf_rateit + β7nap_per_capitait + αi + τt + υit   (5) 

Comprehensive pooled OLS 
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Employed = β0 + β1mean_remwit + β2hsplusit + β3marriedit + β4payroll_totalit + β5nap_rateit + 

β6tanf_rateit + β7nap_per_capitait +     (6) 

 

Table 5: Variable Definitions 

 
Variable Description 

employed Employment rate  

mean_remw Ratio of minimum wage to mean PUMA wage 

prcs_year Year cluster (2005-2007, 2008-2010, 2011) 

hsplus Percentage of people with a high school diploma or greater 

married Marriage rate  

payroll_total Total payroll (in millions of US dollars) 

total_workers Total workers 

nap_rate NAP participation rate 

tanf_rate TANF rate 

nap_per_capitα NAP expenditure per capita 

α Unobserved time-invariant PUMA-specific characteristics (fixed effects) 

τ Unobserved idiosyncratic time shock (fixed effects) 

υ Random error 

 Error term 

 

Despite the varying specifications, I expect each variable to follow a pattern in terms of 

size, sign, and significance because the underlying assumptions hold true across all four models.  

I anticipate the independent variable of interest, mean_remw, will have the largest impact on 

employment and be negative and highly statistically significant given the hypothesis that the 

federal minimum wage reduces employment in Puerto Rico.  I also expect the variables nap_rate 

and nap_per_capita to have the second and third largest effect on employment and produce 

negative coefficients, and I make this prediction based on two factors.   First, NAP participation 

rate on the island is high at about 33 percent, which means that the NAP variable will be relevant 

to a large portion of the PUMA populations and captures a key program in Puerto Rico that is often 

thought to have large work disincentive effects.  Second, even though the maximum monthly 
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benefit for a 3-person household is low at $315, most NAP participants have limited access to 

other sources of income;6 in fact, for nearly two-thirds of NAP units, the 25 percent cash portion7 

of their benefits provides 100 percent of their cash income (Trippe et al.). I do not, however, expect 

to see similar results for tanf_rate; in fact, I anticipate this variable will have a minor negative 

impact on employment for the simple reasons that TANF program is smaller in Puerto Rico than 

in the continental United States because the island receives significantly less in Federal funding 

for cash assistance programs.  

I predict the remaining economic variable total_payroll will demonstrate a negative 

coefficient because, as a measure of economic opportunity, fewer available jobs inevitably causes 

to lower employment.  Last, the demographic controls of educational attainment, hsplus, and 

marriage rate, married, are generally regarded to be positively correlated with employment and I 

have no reason to suspect my data should not conform to these expectations.  Thus, I expect 

coefficients on both variables to be positive, though I anticipate educational attainment to have a 

larger impact on employment given the strong consensus that educational attainment is an 

important determinant of individual earnings as well as of labor force status. 

I next turn to the results of these estimations. 

  

                                                 
6 A large majority of NAP units with elderly members or members with disabilities have zero income (Trippe et al.). 
7 In 2014, the Agriculture Act reauthorized the NAP block grant along with a provision to gradually phase out the 

cash portion of the NAP benefit beginning in the 2017 federal fiscal year, coupled with an equivalent increase in the 

noncash portion.  
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SECTION 6 

RESULTS 

 

Using the empirical model described in the previous section, I ran four main regressions.  

I followed these with two additional regressions to further explore the behavior of REMW and a 

sensitivity analysis to verify the robustness of my model.  The results conformed to my hypotheses, 

reflecting REMW’s strong negative correlation with employment, though interestingly REMW 

was not the most influential variable in the model despite having the largest coefficient.   

 

6.1   MAIN REGRESSIONS AND RESULTS 

I first started with a simple model that regressed REMW and basic demographic variables 

(educational attainment, marriage rate) on employment rate.  From there, I ran the comprehensive 

model by adding the economic variables (total payroll, NAP participation rate, NAP expenditure 

per capita, TANF participation rate), which clearly performed better.  For both the simple and 

comprehensive models, I ran two-way fixed-effects versions to adjust for unobserved, time-

invariant factors (captured in PUMA-year combinations), then compared them to baseline pooled 

OLS models to confirm the better specification.  Table 6 presents the results for these four 

regressions.   

All four models displayed similarly strong and consistent results for the independent 

variable of interest REMW – the coefficients were consistently between negative 10 and negative 

12 and highly statistically significant (p<0.001). Overall the results are robust. The F-statistics 

indicate each model is jointly significant at the 0.1 percent alpha.  The R2s are high and range from 
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0.65 to 0.89 and explain a reasonable amount of variation. There are many significant coefficients 

and their signs generally comport with reasonable explanations.  

Though the comprehensive fixed-effects model results were generally better, the similarity 

of results to those in the comprehensive OLS model indicates that my data contain sufficient 

variation by PUMA-year combination such that using fixed-effects properly measures the 

relationship between the variables.  Because my comprehensive fixed-effects model performed 

better than the comprehensive OLS version, however, I sought to confirm it as the better choice 

by testing for model specification error in the OLS model.  I ran linktest and ovtest to see if relevant 

variables were omitted; both test results were highly statistically significant (p<0.001) (See 

Appendix 3.2 for the results).  This outcome demonstrates that the OLS regression is missing a 

useful but likely not critical variable for which the fixed-effects model corrects.  Therefore, my 

analysis focuses on the dominant regression, the comprehensive fixed-effects model. 

Let us examine in more detail the results of comprehensive fixed-effects model.  Table 7 

provides standardized coefficients on the independent variables – a measure of standard deviations 

from their means – which is necessary because the variables are not on the same scale.  The purpose 

of Table 7 is to compare coefficients, help understand their substantive significance, and more 

easily interpret their results.  The independent variable of interest, REMW, is highly statistically 

significant (p<0.001) with a coefficient of -10.31; that is, employment decreases by more than 10 

percentage-points as the REMW increases by 1.8  This result is valid on its face because an increase 

in REMW reflects a drop in average wage earnings relative to minimum wage earnings; in other 

words, employment rates fall as minimum wage plays a greater role in determining the average 

wage of a PUMA.  Section 6.2 explores the REMW results in greater detail. 

  

                                                 
8 Refer to Section 4 for interpretation of REMW. 
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Table 6: Summary of Regression Analysis for Variables Predicting Employment 

  
Simple Model 

FE 

Simple  

Pooled OLS 

Comprehensive 

FE 

Comprehensive 

Pooled OLS 

Variable     

mean_remw -11.65*** -12.33*** -10.31*** -10.46*** 
 (2.00) (1.61) (1.79) (2.27) 
     

1.prcs_year 0 0 0 0 
 - - - - 
     

2.prcs_year 2.58** 1.97 2.52* 2.33* 
 (0.78) (1.15) (0.96) (1.13) 
     

3.prcs_year 1.74  0.84  0.12  1.37  
 (1.18) (1.61) (1.66) (1.77) 
     

hsplus 0.32* 0.35** 0.43*** 0.34** 
 (0.12) (0.11) (0.09) (0.12) 
     

married 0.05  -0.11 0.05  -0.08 
 (0.11) (0.06) (0.11) (0.06) 
     

payroll_total   -0.008* 0.0005  
   (0.0035) (0.0011) 
     

nap_rate   -0.75*** -0.22 
   (0.17) (0.27) 
     

tanf_rate   2.86  0.39  
   (1.81) (1.40) 
     

nap_per_capita   0.05*** 0.008  
   (0.01) (0.02) 
     

constant 32.61** 38.31*** 23.97** 38.07*** 

  (11.13) (8.54) (7.98) (9.90) 

N 90 90 90 90 

R2 0.65 0.89 0.73 0.89 

F-statistic 39.09 154.80 25.46 109.80 

Standard errors in parenthesis    

* p<0.05, ** p<0.01, *** p<0.001   
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Table 7: Standardized Results for Comprehensive Fixed-Effects Model 

Variable 

Name 

Standard 

Deviation 

(SD) 

Coefficient 

�̂� 

Standardized 

Coefficient* 
Interpretation 

mean_remw 0.44 -10.31*** -4.50 

1 SD increase in REMW results in a 4.5 

percentage-point decrease in employment 

rate 

hsplus 6.00 0.43*** 2.57 

1 SD increase in hsplus results in a 2.57 

percentage-point increase in employment 

rate 

married (not statistically significant) 

payroll_total 435.04 -0.008* -3.33 

1 SD increase in payroll_total results in a 

3.33 percentage-point decrease in 

employment rate 

nap_rate 9.29 -0.75*** -7.00 

1 SD increase in nap_rate results in a 7 

percentage-point decrease in employment 

rate 

tanf_rate (not statistically significant) 

nap_per_capita 136.27 0.05*** 6.95 

1 SD increase in nap_per_capita results in a 

6.95 percentage-point increase in 

employment rate 

*SD multiplied by �̂� 

 

The demographic and economic explanatory variables demonstrated mixed results, both in 

terms of their statistical significance and the magnitude and direction of the coefficients.  

Educational attainment, hsplus, acts as expected – it was highly statistically significant (p<0.001), 

estimating a 0.4 percentage-point increase in employment for every 1 percentage-point increase in 

the share of the population holding a high school diploma or higher.  Compared to the economic 

variables discussed below, however, the magnitude of the impact of hsplus is minor.  Interestingly, 

marriage rate – which was included to capture the influence of households with two potential 

sources of income – was not significant and had a smaller magnitude when contrasted with 

educational attainment. The results of the demographic control variables are interesting but 
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relatively uninfluential, leading me to conclude these variables are not critical to explaining 

variation in employment. 

Total payroll (payroll_total), NAP participation rate (nap_rate), and NAP expenditure 

amount per capita (nap_per_capita) – three of the four economic variables – were statistically 

significant at various levels. Counter to my hypothesis, total payroll had a negative relationship 

with employment; for each additional million dollars spent on payroll across all firms in a PUMA, 

the employment rate decreases by 0.008 percentage-points. This is an unexpected result because 

total payroll is a proxy for economic activity in the PUMAs and therefore was assumed to have a 

positive relationship with employment rate. Despite being statistically significant, however, the 

influence of total payroll on employment is relatively minor (see Table 7).9 The two NAP variables 

are statistically significant (p<0.001) yet move in opposite directions; Table 7 shows that, despite 

their different scales, the magnitude of their effect on employment is similar. Interpreted together, 

it seems that higher NAP participation is associated with lower employment, yet higher NAP 

expenditure per capita is associated with higher employment.  These results are surprising and 

difficult to explain because they are different measures of the same program and were expected to 

move in the same (negative) direction based on existing research on public assistance. The 

statistical significance yet opposite direction of these variables is likely due to unique 

characteristics of the NAP program design and implementation at the PUMA level, which is not 

observed. 

With a few exceptions, the results of the dominant regression support my hypothesis in 

terms of magnitude and direction of the coefficients.  Nevertheless, the independent variable of 

                                                 
9 For example, a standard deviation increase in total payroll (a large but not unreasonable change a PUMA might 

experience) equates to an approximate 3 percentage-point decrease in employment. This same impact on 

employment occurs if a PUMA increased its NAP participation rate by only 4 percentage-points – less than half of a 

standard deviation. 
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interest, REMW, is not the most influential variable in the model despite its large coefficient.  

Table 7 reveals the NAP variables – notwithstanding their opposing signs – showed the greatest 

influence on the employment rate. 

 

6.2   REMW COMPARISON RESULTS  

Analysis of the main independent variable, REMW, is complicated by the fact that it is a 

ratio.  REMW has a limited range of 0.41 to 2.27 and can be conceptualized as having three main 

categories: less than one, one, and greater than one (refer to Table 2 for more details on 

interpretation). These categories are important for understanding the implications of a change in 

REMW because the relationship between REMW and employment is similar within a category but 

different between these three categories.  Figure 2 illustrates this point.  This means the effect of a 

change in REMW differs depending on its starting value, and therefore REMW has a non-linear 

impact on employment.10 

I captured REMW’s varying effect on employment by category by running two additional 

regressions: when REMW is less than one and when it is greater than one. The regression results 

are provided in Table 8, along with the comprehensive fixed-effects model discussed in Section 

6.1.  

 

                                                 
10 For example, a one-unit change that moves the REMW value across categories – such as moving from 0.41 (the 

wealthiest PUMA) to 1.41 – is a massive shift in the socioeconomic characteristics of an area that belies huge 

implications for employment. 
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Figure 2: REMW and Employment Rate by REMW Category 
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Table 8: Summary of Regression Analysis for Different REMW Values 

  Comprehensive Fixed-Effects Model 

  
REMW values REMW values 0-1 REMW 1+ 

Variable 
   

mean_remw -10.31*** -20.97* -8.77** 
 (1.79) (7.57) (2.64) 
    

1.prcs_year 0  0  0  
 - - - 
    

2.prcs_year 2.52* 1.38  3.20  
 (0.96) (6.39) (1.59) 
    

3.prcs_year 0.12  2.49  1.02  
 (1.66) (9.32) (2.71) 
    

hsplus 0.43*** 0.72** 0.38* 
 (0.09) (0.18) (0.14) 
    

married 0.05  -0.11 0.07  
 (0.11) (0.64) (0.16) 
    

payroll_total -0.0077* -0.0045 -0.0049 
 (0.00) (0.02) (0.00) 
    

nap_rate -0.75*** 1.16  -0.76*** 
 (0.17) (1.42) (0.15) 
    

tanf_rate 2.86  0.42  5.68  
 (1.81) (3.99) (3.96) 
    

nap_per_capita 0.05*** -0.07 0.0480*** 
 (0.01) (0.07) (0.01) 
    

constant 23.97** 19.19  17.47  

 (7.98) (26.41) (12.96) 

N 90  26  64  

R2 0.73  0.83  0.76  

F-statistic 25.46  . 23.03  

Standard error in parenthesis   

* p<0.05, ** p<0.01, *** p<0.001   
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Examining the coefficients on REMW shows two important details. First, the variable 

remains statistically significant across all models, confirming its robust impact on employment. 

Secondly, the size of the coefficient differs dramatically between REMW categories: when REMW 

is less than one, the coefficient is -20.97, double that of the main regression; when REMW is 

greater than one, the coefficient is -8.77, slightly closer to zero than that of the main regression.  

Examining the REMW coefficients for the new regressions confirms REMW’s varying effect on 

employment by category – wealthier PUMAs appear to be more sensitive to changes in REMW.  

 Note, however, that the regression focused on PUMAs that are wealthier (REMW<1) 

contains only 26 observations – a 71 percent reduction in sample size.  Finding REMW statistically 

significant in this regression, even with limited observations, adds further validity to the model 

and supports the argument that REMW has a meaningful impact on employment. Simultaneously, 

the small sample size necessarily limits the accuracy of this specific regression, visible in REMW’s 

four-fold increase in standard error. 

The demographic and economic explanatory variables also revealed interesting results.  

The magnitude and statistical significance of educational attainment decreases as average PUMA 

wages decrease relative to the minimum wage, indicating, as one might expect, that education 

plays a greater role on employment in wealthier economies.  Furthermore, neither NAP variable is 

statistically significant when REWM is less than one. This finding may reflect the reduced 

influence of public assistance on employment in wealthier communities, though of course the 

smaller sample size likely also plays a role.  The NAP variables display nearly identical 

coefficients, standard errors, and significance levels in the model where REMW is greater than 

one when compared to the standard form with all REMW values. 
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Table 9 provides standardized coefficients on the statistically significant independent 

variables for each of the two new regressions.  Standardizing coefficients is helpful for comparing 

the impact of the variables within each model.  In the model where REMW is less than one, REMW 

and education attainment appear to have similar influence on employment – though in opposing 

directions – as evidenced by their near-equal standardized coefficients of -3.54 and 3.73, 

respectively.  In the model where REMW is greater than one, both the REMW and educational 

attainment standardized coefficients, -2.91 and 2, respectively, are overshadowed by the impact of 

the NAP participation and per capita expenditures variables, -5.97 and 5.49, respectively.  This 

finding is consistent with the expectation that public assistance is a more influential factor on 

employment in economically disadvantaged environments compared to education gains or a slight 

improvement in the average wage relative to the minimum wage 

.



 

 

3
4
 

Table 9: Comparing Standardized Results Across REMW Categories 

 

 

 

 
Comprehensive Fixed-Effects (REMW 0-1) Comprehensive Fixed-Effects (REMW 1+) 

Variable SD Coefficient 
Standardized 

Coefficient 
Interpretation SD Coefficient 

Standardized 

Coefficient 
Interpretation 

mean_remw 0.17 -20.97* -3.54 

1 SD increase in REMW 

(when REMW 0-1) results in 

a 3.54 percentage-point 

decrease in employment rate 

0.33 -8.77** -2.91 

1 SD increase in REMW 

(when REMW 1+) results in 

a 2.91 percentage-point 

decrease in employment rate 

hsplus 5.15 0.72*** 3.73 

1 SD increase in hsplus 

(when REMW 0-1) results in 

a 3.73 percentage-point 

increase in employment rate 

5.22 0.38* 2.00 

1 SD increase in hsplus 

(when REMW 1+) results in 

a 2 percentage-point increase 

in employment rate 

married (not statistically significant) (not statistically significant) 

payroll_total (not statistically significant) (not statistically significant) 

nap_rate (not statistically significant) 7.84 -0.76*** -5.97 

1 SD increase in nap_rate 

(when REMW 1+) results in 

a 5.97 percentage-point 

decrease in employment rate 

tanf_rate (not statistically significant) (not statistically significant) 

nap_per_capita (not statistically significant) 114.19 0.05*** 5.49 

1 SD increase in 

nap_per_capita (when 

REMW 1+) results in a 5.49 

percentage-point increase in 

employment rate 
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6.3   SENSITIVITY ANALYSIS  

This final subsection outlines the various sensitivity analyses I conducted to verify the 

strength of the results presented above.  Perhaps the most important sensitivity related finding is 

that the REMW variable has been statistically significant in all the regression models in my 

analysis.  REMW was highly statistically significant (p<0.001) in the four main regressions, 

remained significant in the REMW comparison models even with a drastically reduced sample 

size, and was also highly significant in my sensitivity analyses listed in Appendix 3.1.  This finding 

confirms that REMW’s results are robust and that it is consistently important in determining a 

PUMAs employment rate.   

Appendix 3.1 contains the results of varying model specifications conducted as part of a 

sensitivity analysis aimed at refining which economic control variables to include in my main 

comprehensive models.  Two decisions came out of this analysis. First, I chose to exclude the total 

workers variable because it was never powerful.  Secondly, I chose to include marriage rate, though 

also never statistically significant like total workers, because I consider it to be an important 

demographic control that readers would expect to see. 

I now discuss the policy implications of these findings.   
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SECTION 7 

CONCLUSIONS & POLICY RECOMMENDATIONS 

 

This study examines the effect of the federal minimum wage, as measured by REMW, on 

employment in Puerto Rico.  I hypothesized the federal minimum wage suppresses employment 

on the island due to the high proportion of Puerto Ricans receiving that wage – even after 

controlling for overall economic output, job availability, and demographic factors such as 

education, marital status, and public assistance.  The results of all my analyses were robust and 

conformed to my hypothesis, reflecting REMW’s strong negative correlation with employment.  I 

was surprised, however, to find that REMW was not the most influential variable in the model. 

Rather, the NAP variables – notwithstanding their opposing signs – showed the greatest influence 

on the employment rate. The use of REMW, a ratio of the minimum wage to the average wage, 

separates this paper and its conclusions from those in previous analyses; my analysis focuses on 

the role of the wage floor instead of the raw value of the minimum wage. 

Even though the results of my analyses are robust, their implications for minimum wage 

policy are not clear, like most politically and ideologically charged issues.  The high volume of 

clustering at the wage floor lends support to the idea that the federal minimum wage – designed 

for the contiguous U.S. – is higher than what most economists would consider the appropriate 

market clearing wage, and therefore incongruent with the economic productivity of the island.  

Nonetheless, I do not believe a lower minimum wage is the correct policy solution.  For one, Puerto 

Rico uses the dollar and has a high incidence of poverty – removing or decreasing the federal 

minimum would likely suppress wages for those at the bottom of the earnings distribution.  Second, 
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Puerto Rican policy makers have no control over the federal minimum wage and are best served 

by focusing their efforts on policies that increase economic productivity. 

Instead of discussing the correct minimum wage for the island, Puerto Rico needs to 

improve the educational attainment of its workforce.  Low education is a key economic constraint 

on the island – I argue the economy experiences clustering at the wage floor in part because the 

island is not a dynamic market and has limited opportunities for low-skilled workers.  A large 

portion of the population has alarmingly low educational attainment.  The island has a bi-modal 

education distribution; of people over 25 years, 20 percent have only a ninth-grade education or 

less, 11 percent completed up to eleventh grade, and 25 percent stopped after completing all four 

years of high school.  Education produces workers that can create and fill jobs, and the results of 

the study are unwavering about the positive relationship between education and the employment 

rate.  Policy makers need to recognize education as an engine of economic growth and prioritize 

increasing the high school graduation rate. 

Second, there is a pressing need for better data, specifically about the size of the informal 

sector and its role in determining how low-skilled workers make employment decisions.  A better 

understanding of these matters can help local policy makers ensure that income transfer programs 

and broader economic policies align with the realities of the island’s large informal sector.  One 

of the main concerns with public assistance in Puerto Rico is that it produces a high reservation 

wage among low-skilled workers that leads them to opt out of formal employment and instead 

participate in the informal sector and collect benefits.  Current data make it nearly impossible to 

study this central economic issue.  More information on the informal economy can help policy 

makers appropriately target government programs and income tax credits to increase worker 
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productivity and labor force participation – actions that could ultimately increase government 

revenue, decrease expenditures, and produce a stronger economy. 
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Appendix 1.1: Municipios of Puerto Rico by 2000 PUMAs 

 

 
Municipios in the 2000 PUMAs 

PUMA Municipios 

100 Aguada Moca Aguadilla       

200 Isabela Quebradillas Camuy  Hatillo     

300 Arecibo           

400 Barceloneta Florida Manatí Morovis     

500 Vega Baja Vega Alta Dorado       

600 Toa Baja Catano         

700 Corozal Naranjito Toa Alta       

801 Bajamón           

802 Bajamón           

900 Guaynabo           

1001 San Juan           

1002 San Juan           

1003 San Juan           

1004 San Juan           

1100 Carolina           

1200 Loíza Canóvanas Rio Grande       

1300 Naguabo Luquillo Fajardo Ceiba Vieques Culebra 

1400 Juncos Las Piedras Humacao       

1500 San Lorenzo Yabucoa Manuabo Patillas     

1600 Coamo Salinas Guayama Arroyo     

1700 Villalba Juana Díaz Santa Isabel       

1800 Ponce           

1900 Guánica Yauco Guyayanilla Peñuelas     

2000 Cabo Rojo Lajas San Germán Sabana Grande     

2100 Mayagüez Homigueros Añasco Rincón     

2200 San Sebastián Lares Las Marías Maricao Adjuntas   

2300 Utuado Jayuya Ciales Orocovis Barranquitas   

2400 Aibonito Cayey Cidra Comerío Aguas Buenas   

2500 Caguas           

2600 Gurabo Trujillo Alto         
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Appendix 1.2: 2000 PUMA Map of Puerto Rico 

 

 

 

 

 

Source: U.S. Census Bureau, created with TIGERweb 

©2017 U.S. Census Bureau 
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Appendix 2.1: Table of REMW Values for PUMAs by Year Cluster 

 

REMW Greater Than 1  

 

REMW Less Than 1 

REMW PUMA Year Cluster  REMW PUMA Year Cluster    REMW PUMA Year Cluster 

2.2738 1900 2011  1.4377 1200 2011    0.9955 802 2008-2010 

2.2002 2300 2011  1.4248 200 2005-2007    0.9952 1002 2008-2010 

2.0958 2200 2011  1.4135 1900 2005-2007    0.9876 1200 2005-2007 

2.0836 2200 2008-2010  1.3831 1800 2008-2010    0.9771 1004 2011 

2.0440 1500 2011  1.3645 1700 2005-2007    0.9755 1001 2011 

2.0189 2300 2008-2010  1.3063 700 2011    0.9310 500 2005-2007 

1.9606 1900 2008-2010  1.2996 1400 2011    0.8930 2600 2011 

1.9534 1700 2011  1.2826 2000 2005-2007    0.8698 2500 2005-2007 

1.8954 2100 2011  1.2779 400 2005-2007    0.8582 1100 2008-2010 

1.8614 200 2011  1.2762 700 2008-2010    0.8322 802 2005-2007 

1.8133 100 2008-2010  1.2759 500 2011    0.8287 600 2005-2007 

1.8068 1600 2011  1.2758 1300 2008-2010    0.8258 2600 2008-2010 

1.8047 200 2008-2010  1.2695 1600 2005-2007    0.8246 1002 2005-2007 

1.7624 2000 2011  1.2671 1400 2008-2010    0.8186 1001 2008-2010 

1.7514 100 2011  1.2552 600 2011    0.8092 1004 2008-2010 

1.7315 400 2011  1.2519 1200 2008-2010    0.7716 1100 2005-2007 

1.7270 1500 2008-2010  1.2310 300 2005-2007    0.7512 801 2005-2007 

1.6852 300 2011  1.2257 2400 2005-2007    0.6899 900 2011 

1.6735 2000 2008-2010  1.1684 2100 2005-2007    0.6823 1004 2005-2007 

1.6692 2300 2005-2007  1.1664 2500 2011    0.6666 1001 2005-2007 

1.6331 2200 2005-2007  1.1526 801 2011    0.6317 1003 2011 

1.6321 400 2008-2010  1.1413 1800 2005-2007    0.6276 2600 2005-2007 

1.6306 1600 2008-2010  1.1304 500 2008-2010    0.5258 1003 2008-2010 

1.6027 1800 2011  1.1150 802 2011    0.5255 900 2008-2010 

1.5739 1700 2008-2010  1.0872 1002 2011    0.4687 900 2005-2007 

1.5516 1500 2005-2007  1.0801 600 2008-2010    0.4109 1003 2005-2007 

1.5433 300 2008-2010  1.0549 1100 2011       

1.5057 2400 2011  1.0369 801 2008-2010       

1.4930 2400 2008-2010  1.0326 700 2005-2007       

1.4722 100 2005-2007  1.0251 1400 2005-2007       

1.4535 1300 2011  1.0199 1300 2005-2007       

1.4417 2100 2008-2010  1.0034 2500 2008-2010       
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Appendix 2.2: Graph of REMW Values for PUMAs by Year Cluster 
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Appendix 3.1: Summary of Sensitivity Regression Analysis 

 

  Sensitivity Models 

  1 2 3 4 5 

Variable 
     

mean_remw -10.37*** -10.79*** -10.22*** -10.31*** -10.79*** 

 (1.84) (1.86) (1.84) (1.79) (1.74) 
      

1.prcs_year 0  0  0  0  0  

 - - - - - 
      

2.prcs_year 2.39* 1.75  2.18  2.52* 3.14*** 

 (1.11) (1.04) (1.12) (0.96) (0.80) 
      

3.prcs_year 0.30  (0.65) 0.44  0.12  1.32  

 (1.79) (1.92) (1.95) (1.66) (1.35) 
      

hsplus 0.41*** 0.41*** 0.38** 0.43*** 0.39*** 

 (0.09) (0.10) (0.11) (0.09) (0.09) 
      

married 0.05  0.01  0.04  0.05  0.08  

 (0.11) (0.12) (0.12) (0.11) (0.11) 
      

total_workers -0.0001 -0.0004 -0.0003   

 (0.0001) (0.0002) (0.0002)   

      

nap_rate -0.82***  0.02  -0.75*** -0.81*** 

 (0.19)  (0.11) (0.17) (0.17) 
      

nap_per_captia 0.05*** 0.01   0.051*** 0.052*** 

 (0.01) (0.01)  (0.01) (0.01) 
      

tanf_rate 
 5.01  4.46  2.86  1.57  

 
 (2.62) (2.60) (1.81) (1.64) 

      

payroll_total 
   -0.0077*  

 
   -0.0035  

      

constant 27.94** 26.48** 28.35** 23.97** 23.91** 

 (7.66) (8.66) (9.85) (7.98) (8.20) 

N 90 90 90 90 90 

R2 0.72 0.69 0.68 0.73 0.72 

F-statistic 26.45 40.51 41.93 25.46 22.26 

Standard errors in parenthesis     

* p<0.05, ** p<0.01, *** p<0.001     
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Appendix 3.2: Results to linktest and ovtest for Comprehensive Pooled OLS Model 

 

 

 

Employed = β0 + β1mean_remwit + β2hsplusit + β3marriedit + β4payroll_totalit + β5nap_rateit + 

β6tanf_rateit + β7nap_per_capitait +  

(6) 

 

 

 

Results to linktest 

 

 
 

 

 

Results to ovtest 

 

 


