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ABSTRACT 

The purpose of this paper is to estimate the impact of union strength on wages at 

different levels of employer size in a framework that corrects for sample selection bias. 

Previous research using adjusted ordinary least squares (OLS) estimates has determined 

that the effect of union strength on wages increases with employer size in the nonunion 

sector, but is fairly constant with respect to size in the union sector. 

If a nonrandom sorting process matches workers to sector of employment, then 

wage equations estimated by OLS wiU suffer from sample selection bias. This paper 

corrects the selectivity problem by using Lung-Fei Lee's model which, in addition to 

union and nonunion wage equations, includes a union status equation determining 

sector of employment. 

Using data from the 1979 May Current Population Survey, estimates from the fuU 

sample of private sector workers indicate that union strength is only a minor contributor 

to the size-wage relationship. A 10% increase in union strength is associated with an 

increase in large-firm wages of only 1.6% in the union sector and 2.4% in the 

nonunion sector. These increases are only slightly higher than the impact on wages in 

small firms. Comparison of these estimates with OLS estimates finds that OLS has 

overstated the impact of union strength on wages in the nonunion sector. Thus, OLS 

understates predicted union-nonunion wage differentials. 

Similar results conceming the effect of union strength are found in subsamples of 

the population, including samples of blue coUar workers and manufacturing workers, 

where unionism is prevalent. In the union sector, the fairly constant effect of 

unionization in these samples is consistent with the wage standardization hypothesis. In 

the nonunion sector, there is little evidence that the effect of union strength varies by 
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size. In fact, a large-plant wage premium remains independent of union strength. 

When blue collar workers are isolated, comparisons of selectivity-corrected estimates 

with those of OLS suggest that OLS again overstates the effect of union strength in the 

nonunion wage equation. Thus, while the union sector results are similar to those 

found in previous studies, the steep size-PO-wage profile found in the nonunion sector 

of those studies is not evident here. 
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CHAPTER I 

INTRODUCTION 

For years, economists have been studying the relationship between wages and 

employer size, and it is generally believed that this relationship is positive. The size -

wage relationship has taken on added significance in recent years, as a decade of 

stmctural changes, deregulation, open markets and changing technology has increased 

the number of small f rms and small-fîrm jobs in the American economy (Evans and 

Leighton, 1987). It is estimated there are approximately one-half million small but 

fast-growing firms whose jobs comprise almost 75% of the job growth in their 

industry. Large corporations, on the other hand, have drastically cut employment. 

The Fortune 500 in 1991 had 3.7 miUion fewer employees than did the top 500 

companies ten years earlier, or a reduction of about twenty-f ve percent. This 

transition to small-firm jobs has t>een accompanied by lower wages and salaries. The 

Census Bureau estimates that 18.9% of the full-time workforce was employed in "low-

wage" jobs in 1979, while in 1992 the estimate had increased to 25.7 percent 

(O'Reilly, 1992). 

Why do large employers seem to pay higher wages than do smaller employers? 

Numerous explanations have t)een offered to account for the size-wage relationship. 

Among these are compensating differentials, differences in labor quality, 

monitoring/eff ciency wages, job tenure and unionization. The difficulty in estimating 

the effect of employer size stems from the likely interaction of size with other 

variables, particularly unionization. The unionization explanation argues that not only 

are large employers more likely to be organized, but that they achieve economies of 

scale and therefore have a greater "ability to pay." Not only should large fîrms achieve 
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technological economies of scale in production, but if they also experience cost 

advantages in obtaining non-labor inputs, then these savings become a source for 

potential union wage gains. Large firms also may be less able to resist union wage 

pressures because of rigid production processes which do not easily allow the 

substitution of capital for labor (Chappell, Mayer, and Shughart, 1991). Therefore 

unions are able to capture large-firm rents. In addition, large nonunion employers are 

likely to match union wage levels in order to avoid the organization of their workforce 

(the threat effect). Therefore, greater union strength in large firms may be responsible 

for much of the size-wage relationship. 

Most of the early research estimated the effects of size and unionization 

separately. Only a handful of studies to date have attempted to measure the interaction 

of unionization and employer size. Mellow (1983), Pearce (1990), and Podgursky 

(1986) each used different methods for estimating this interaction but arrived at similar 

conclusions. In particular, their findings show the effect of unionization on nonunion 

wages to be much stronger when employer size is large. On the other hand, the effect 

on unionization of imÍQn wage levels is positive but fairly consistent in magnitude with 

respect to employer size. 

The aforementioned studies each modelled unionization as strictly exogenous, 

where wages are a function of unionism. However, this relationship may also work in 

reverse, with the union status decision being dependent on wages. Lee (1978) has 

developed a simultaneous equations model which estimates separate equations for union 

and nonunion wages and a third equation which determines the probability of 

status. The union status equation includes the union wage differential as an 

independent variable. The approach taken by Lee states that workers are not assigned 

to the union or nonunion sector at random, but rather a nonrandom sorting process 

union 
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occurs which matches union jobs to union workers and nonunion jobs to nonunion 

workers. In other words, union workers will have certain attributes (such as experience 

and the need for job stability) which attract them to union jobs and vice-versa. The 

same wiU apply to nonunion jobs and nonunion workers. Simply estimating the wage 

equations without the status equation ignores this possibility and may result in 

selectivity bias in the estimates of the wage equations. 

Recent research has applied this idea directly to the size-wage problem. In this 

case, employer size is the choice variable which matches workers and jobs. The basis 

for this research is that t)ecause small firms are less stable, they attract unstable workers 

and therefore pay lower wages. Studies by Evans and Leighton (1989), Mayo and 

Murray (1991), and Idson and Feaster (1989) have not given much weight to the role 

that unions play in contributing to the size-wage relationship. In fact, they have 

concentrated primarily on the nonunion sector due to the lack of evidence of any size-

wage relationship in the union sector. However, the results of these studies are 

sensitive to the choice of dataset and model specification, and may actually lend 

support to the hypothesis that unions contribute to the size-wage relationship. 

The purpose of this paper is to further investigate the influence of unionization on 

the size-wage relationship and to provide more insight into the interaction of 

unionization and employer size. In particular, a form of Lee's model will be employed 

to estimate the interactive effects of employer size and union strength on both union 

and nonunion wages in a system which corrects for selectivity bias. Union strength 

wåll be represented by a variable measuring the percentage of an industry's workers 

which are organized (PO). In addition, the estimates will permit the calculation of 

predicted union-nonunion wage differentials for each category of employer size and 

will test the sensitivity of these differentials at various degrees of union strength. Also, 
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the inclusion of a union status equation will allow the estimation of the impact of 

certain factors, such as the union-nonunion wage differential and employer size, on the 

decision to become a union member. 

The fmdings of the study may have implications conceming the impact of 

unionization on profits. One criticism of unions is the negative effect they are thought 

to have on company profits. If firm size is related to profitability, then any evidence of 

an increasing size-wage relationship might suggest that the gains to unionization are at 

the expense of large-firm profits. 

The point of departure from previous research will be the application of Lee's 

union endogeneity model to the analysis of size-unionization interactions, using union 

status as the choice/sorting variable. While prior studies have estimated the size-

unionization interaction term separately for union and nonunion samples, these models 

have not provided a method whereby the worker chooses his sector of employment. If 

a nonrandom sorting process occurs, then simply estimatíng union and nonunion wage 

equations can produce biased estimates because the error terms in these equations are 

correlated with union status. Lee's model corrects this selectivity bias problem. Lee's 

model offers another advantage in that it permits the direct comparison of coefficients 

in the union and nonunion wage equations since the equations are part of a 

simultaneous system, and hence allows the calculation of predicted union-nonunion 

wage differentials. Previous studies have had difficulty interpreting the wage 

differential t)ecause there is no way to link the wage equations when they are not part 

of the same system. 

The foUowing model will be estimated using data from the May 1979 CPS, and 

wiU include two wage equations and a union status equation: 

InW^i = F(Xui, Z^i, SIZE^i, POui, SIZEUÍ^PO^^Í) (1.1) 
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InW ĵ = F(Xni, Z^i, SIZE^i, PO^,. SIZE^i*PO ,̂) (1.2) 

li = FdnWui - InW î, X̂ , Ẑ , SIZEi) , (1.3) 

where for individual i, W^ and Wĵ  are union and nonunion wage rates, respectively, I 

is a dummy variable representing union status, SIZE is a vector of employer size 

variables, PO is the percentage of workers organized in his industry, X is a vector of 

personal characteristics, and Z is a vector of industry characteristics. This is a 

simultaneous system in which the wage equations, (1.1) and (1.2), are substituted into 

the status equation, (1.3), which is then estimated in its reduced form. Estimates of 

(1.3) are then used to compute selectivity variables, which are substituted back into the 

right-hand side of the wage equations. The wage equations may then be estimated to 

yield corrected (consistent) results and to predict union-nonunion wage differentials. 

The model wiU also be estimated with the interaction terms dropped from the wage 

equations but with the sample stratified by employer size. 

The May 1979 CPS dataset was chosen due to its inclusion of both employer and 

establishment size information in addition to data conceming pay, union status, and 

other personal and employment characteristics. In the May 1979 survey, participants 

were asked to list, by category, the number of workers their firm and establishment 

employed: (1-24), (25-99), (100-499), (500-999), or 1000+. The firm size question 

asked of respondents was " About how many persons are employed by your employer at 

all locations?". The question used to determine plant (establishment) size was "About 

how many persons are employed by your employer at the location where you work?". 

Therefore, both definitions of size may be used for measurement purposes, with the 

size variables modelled as 0-1 indicator variables. The variable chosen to represent 

unionization, the percentage organized (PO), is def ned as the percentage of an 
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individual's industry which is organized, and is regarded as a measure of union 

strength. Data conceming the percentage organized are derived from calculations 

found in Freeman and Medoff (1979). 

Specifically, the objectives of the paper are: 

1. Estimation of the impact of employer size and the interactive effects of size 

and union strength on wage rates for various samples of the population. Consistent 

estimates will be obtained of the coefficients for size, PO, and size-PO interaction 

terms in union and nonunion wage equations, using a model which corrects for 

selectivity bias. An OLS model will also be estimated for comparison purposes. 

Furthermore, the model will allow the estimation of the impact of the union-nonunion 

wage differential on the union status decision. 

2. Estimation of the effects of size on wage rates for the full sample, assuming 

that the effect of union strength is constant with respect to size. Model I will provide 

estimates for both plant and firm size, but wiU not include any size-PO interaction 

terms in the wage equations. 

3. Estimation of the effects of size and the interaction of size and union strength 

on wage rates for the full sample. Model II will not only estimate the impacts of plant 

size and firm size on wages, but will measure the effect of union strength as it varies 

by size by including size-PO interaction terms in the wage equations. 

4. Estimation of the interactive effects of size and union strength in a framework 

that allows for stmctural differences in the wage equations. Model III will drop the 

size-PO interaction terms when the wage equations are stratified by employer size. 

5. Prediction of union-nonunion wage differentials for each category of firm size. 

A sensitivity analysis will estimate these differentials assuming various levels of union 

strength. 
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6. Subsamples of the full sample will be analyzed to measure the influence of 

union strength and employer size on the wages of certain occupational and industrial 

groups. Specifically, the analysis will focus on blue-collar occupations and 

manufacturing industries due to prevalence of unionism in these groups and for 

comparison with previous research. The manufacturing sample will include estimates 

both with and without a concentration ratio variable, which provides a measure of 

product market stmcture. The manufacturing results wiU also be compared to 

nonmanufacturing estimates. 

The remaining chapters are organized as follows. Chapter II first discusses some 

of the possible explanations for a size-wage relationship, with the emphasis on 

unionization. Then, various statistical models of measuring size-unionization 

interactions are reviewed and compared with more recent research which has focused 

less on unionization and more on employer-employee matching in explaining the size-

wage relationship. Chapter III incorporates Lee's union endogeneity model into the 

analysis of employer size and wages. Chapter IV will present and discuss the empirical 

results. Finally, Chapter V will discuss the conclusions and implications of the 

previous chapters' fmdings. 
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CHAPTER II 

REVIEW OF LITERATURE 

Background and Theory 

Explanations Behind the Size-Wage Relationship 

One of the more common arguments for explaining the size-wage relationship 

states that large firms generally employ higher quality workers, requiring a greater 

level of compensation. A higher level of labor quality may result from capital-skill 

complementaries or from the efforts of firms to reduce monitoring costs. Capital-skill 

complementaries exist because large firms require workers with greater levels of skill 

to handle operations which are more technologically advanced. In order to take 

advantage of capital-skiU complementaries, large employers will then hire higher 

quality labor (at higher wages) than will smaller-sized firms (Schmidt and Zimmerman, 

1991). 

Large employers will also find it advantageous to hire workers who are 

independent, reliable, and who need little supervision (Schmidt and Zimmerman, 

1991). Employees in small firms tend to work in smaU groups where they can be 

closely supervised and their performance easily monitored. However, monitoring can 

be costly for large employers. So in order to keep monitoring costs low, large 

employers will pay a wage premium to attract higher quality workers. (The high wages 

should also reduce shirking by making the threat of dismissal more costly). Brown and 

Medoff (1989) found evidence that while the labor quality hypothesis may be 

responsible for part of the size-wage relationship, a size premium stiU exists after 

controlling for worker characteristics. 
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Those who work for large employers may also receive compensating differentials 

for work that is repetitive and narrowly defined. The environment in a large 

establishment may be very impersonal, typified by little freedom or flexibility in the 

work process. Large employers must then offer high wages in order to attract workers 

who are wiUing to work in such "regimented" surroundings (Masters, 1969). To date, 

there has been little empirical evidence that compensating differentials explain the size-

wage relationship. Brown and Medoff (1989) found that size-wage differentials persist 

within detailed classifications of industries and occupations. Even extensive controls 

for working conditions did not eliminate the large-firm wage premium, indicating that 

workers with similar job characteristics still experience wage differences by employer 

size. Attempts to measure compensating differentials, however, are often hampered by 

difficulties in measuring "workplace conditions" (Brown and Medoff, 1989). 

Job tenure may also help explain the size-wage relationship. Pearce (1990) 

discusses two basic hypotheses which link an increasing tenure/wage relationship with 

employer size. The "intemal mobility" hypothesis states that employees in large firms 

have a greater opportunity to move from one job to another within the same firm, and 

in addition, they have a higher probability of being promoted within the firm. The 

"retention" hypothesis claims that large employers are more likely to pay higher wages 

to reduce tumover costs. Also, large employers will encourage job tenure through 

higher wages in order to recoup their investment in firm-specific training. Pearce's 

findings provide strong evidence that tenure contributes to the large-employer premium 

for nonunion workers, but not for union members. On the other hand, Brown and 

Medoff (1989) found that starting wages are higher in large firms, suggesting that 

tenure may be an unimportant part of the size-wage relationship. 
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Yet another argument deals with institutional factors such as unionization and 

large-firm profitability. This view states that unions are more prevalent in large firms 

and use their power to capture large-firm monopoly rents and raise wages above 

competitive levels. 

There are actually two avenues through which unionism can affect wages: union 

membership and the extent of industry organization. Data from the May 1979 Current 

Population Survey (CPS) sample shows that the smallest category of employers is only 

9% unionized while the largest employers are 38% unionized. Large firms are more 

susceptible to unionism for a number of reasons (Masters, 1969). First, the organizing 

process is subject to economies of scale. The potential benefits of organizing large 

employers are great, while the costs associated with holding meetings and other 

administrative functions are only marginally higher at a large firm than at a small firm. 

Second, workers in large firms have a more positive view of unionism than do those 

who work for small firms. Workers in large firms are more likely to be dissatisfied 

because of a workplace that is formal and impersonal, and tum to unions to obtain 

more of a "voice" in the work process. A third reason that large employers are 

attractive to unions are their higher rates of profitability. The expected gains from 

organization increases with employer size as union wage demands are more likely to be 

met. These explanations help describe the higher unionization rate of large firms. 

However, statistical research into union membership effects stiU points to the existence 

of a large-firm premium even after controlling for union participation (Mellow, 1983; 

Okunade, Wunnava, and Robinson, 1992). 

Another dimension of unionism can be found in the industry percentage organized 

(PO), which is a measure of union strength in an industry. Union strength itself may 

raise uniûD wages by lowering the elasticity of demand for union labor (Freeman and 

10 
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Medoff, 1981). Likewise, the higher the rate of unionization in an industry, the more 

likely it is that nonunion wages will increase through the threat effect. Data from the 

May 1979 CPS indicates that large firms are more likely to operate in industries where 

union strength is great (i.e., where the percentage organized is high). For example, the 

average PO for workers in large firms is 31%, compared to only 17% for small-firm 

workers. Thus, higher industry rates of unionization among large-firm workers may 

contribute to the large-firm premium. But again, a size-wage differential persists even 

in empirical models which control for the industry percentage organized (Pearce, 1990; 

Freeman and Medoff, 1981; Moore, Newman, and Cunningham, 1985). 

The primary focus of this paper wiU be on the interaction of the percentage 

organized and employer size. This interaction may exist due to factors such as the 

specialization of labor and technological advantages of large firms, which translate into 

lower average costs of production and hence a greater ability to pay. For example, if 

large firms can produce output at a lower average cost than smaller firms, then large 

firms should be better equipped to withstand input price increases. In addition to 

technological factors, Brown and Medoff have also discussed the possibility that large 

firms may acquire non-labor inputs more cheaply through such avenues as quantity 

discounts on bulk purchases of other inputs or lower interest rates on company debt 

(1989, p. 1056). Additionally, large firms may achieve administrative (non-

production) economies of scale (Lester, 1967). While Brown and Medoff question the 

incentive of large firms to pay higher wages in such situations, it is precisely where the 

interaction of union strength and size may come into play. If large-firm rents (due to 

lower costs) are captured by unions, then the combination of union strength and ability 

to pay may contribute to the size-wage differential beyond what each does individually. 

11 
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Unionism may also interact with other factors to contribute to size-wage 

differentials. For example, inasmuch as size acts as a proxy for working conditions, 

the interaction of size and union strength may actually measure the interaction of union 

strength and working conditions. In other words, unions facilitate the payment of 

compensafing differenfials for adverse working conditions found in large firms 

(Mellow, 1983). Hence, the interactive effects of size and union strength should raise 

wages for large employers. Empirical evidence to date indicates that union strength has 

a strong impact on wages paid by large nonunion employers. However, unionization's 

effect on union wages does not appear to vary with employer size (Podgursky, 1986; 

Pearce,1990; Mellow, 1982). 

The Effect of PO on Wages 

Freeman and Medoff (1981) discuss three ways in which the percentage organized 

(PO) in an industry can have a positive impact on miiûn wages by lowering the 

elasticity of demand for union labor. First, greater unionization wiU lessen the 

availability of nonunion goods in the product market, thereby lowering the elasticity of 

demand for the union product, and hence the elasticity of derived demand for union 

labor. In this case, unions wiU attempt to increase the total wage bill by pushing for 

higher wage rates. Freeman and Medoff also point out that unions may only be 

organized in industries where the elasticity of demand is low to begin with. And lastly, 

unions may succeed in limiting the substitution of other factors (including nonunion 

labor) for union labor in some markets, thereby lowering the elasticity of demand for 

union labor and increasing wage rates. The effect of the percentage organized on union 

wages is expected to increase with employer size because of the ability of large 

employers to meet demands for higher wages. When greater union strength is coupled 
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with a greater ability to pay, unions will be more successful in obtaining higher wage 

rates for their members. In addition, rigid production processes may make it more 

difficult for large employers to substitute capital for labor, and therefore more difficult 

to resist union pressure (Chappell, Mayer, and Shughart, 1991). 

The effect of the percentage organized on nonunion wages actually encompasses 

three effects. The "threat" effect will have a positive influence on nonunion wages if 

nonunion employers respond to greater unionization in their industry by raising wages. 

The threat effect may raise nonunion wages both mthin and across firms (Freeman and 

Medoff, 1984). If only a portion of a firm is unionized, management may respond to 

any union wage gains by awarding nonunion divisions within the firm higher wages as 

well. The firm may find pay equality necessary to keep harmony in its workforce and 

to discourage the organization of its nonunion workers. The threat effect can also work 

across firms as many nonunion firms openly follow a policy of matching union wage 

gains within their industry in order to discourage unionization. 

The "spillover" effect, on the other hand, will lower nonunion wages if newly 

unionized firms reduce employment and increase the supply of labor in the nonunion 

sector. In addition, there may exist a "demand" effect on nonunion wages through the 

product market if goods produced by unionized firms increase in price, thereby shifting 

demand toward the nonunion goods. The greater product demand results in a greater 

demand for nonunion labor, which positively affects wages (Moore, Newman, and 

Cunningham, 1985). The net impact of the percentage organized depends on the 

strength of the separate effects. However, only the threat effect is expected to change 

at different levels of employer size. 

The threat effect is hypothesized to be stronger for large employers due to the 

greater potential benefits and lower average costs of organizing a large firm. If a large 
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firm is more profitable, it will have more resources with which to increase wage rates 

and avoid unionization. In addition, unions are more likely to attempt the organization 

of large employers due to the high fixed costs involved in organizing and maintaining a 

union (Podgursky, 1986). Small unorganized employers, on the other hand, are less 

inclined to react to union penetration because they usually operate in comf)etitive 

markets and do not have the ability to match union wage levels. Therefore, greater 

ability to pay and easier organization create a greater "threat" for large nonunion firms. 

In any event, the interaction of employer size and unionization may be an 

important determinant of both union and nonunion wages, although in varying degrees. 

Failure to account for this in the estimation process could lead to inaccurate estimates 

of other variables as they may capture part of the size-PO interaction. This may be 

especially tme in the nonunion sector where the relationship is thought to be stronger. 

Therefore, any attempt to measure the size-unionization interaction should allow for 

separate estimates according to union status. 

Empirical Models of Union Strength and Empioyer Size 

Introductory Comments 

Freeman and Medoff (1981) were among the first to use the percentage organized 

variable in individual wage equations, and like a later study by Moore, Newman, and 

Cunningham (1985), also included a variable representing employer size but provided 

no possibilities for size-PO interactions. In each study, the estimates of the effect of 

percentage organized appeared to be sensitive to the inclusion of employer size in the 

model. Subsequent papers by Pearce (1990), Podgursky (1986), and Mellow (1983) 

used models constmcted so that the interaction of size and unionization could be 

measured separately from the independent effects of each. Their results found the 

14 
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interaction to be much stronger in the nonunion sector than in the union sector. Given 

this finding, recent research has downplayed the influence of unionization as an 

underlying cause of the size-wage relationship and has tumed to worker and job 

heterogeneity as the primary explanation. Studies by Idson and Feaster (1990), Evans 

and Leighton (1987), and Mayo and Murray (1991) look primarily at the nonunion 

sector and in some cases do not consider the influence of unionization on wages at all. 

They claim that since unions standardize wages across the union sector, the nonunion 

sector should be the primary area of study. However, most of their findings still point 

to the existence of unexplainable size premiums. 

PO as a Measure of Union Power 

A number of methods have been used to calculate the impact of unionism on 

wages. Initial attempts usually compared the degree of unionization in an industry with 

the average wage in the industry. The problem with this, as Khan points out, is that 

"in an industry where neither 0% or 1(X)% of the workers are unionized, a given 

industry is consistent with an infinite number of average union and nonunion wages" 

(Khan, 1978, p.206). In addition, Lewis (1986) has demonstrated that the coefficients 

for the percentage organized variable include combined measures of the union-

nonunion wage gap and the effect of the degree of unionization. Another common 

method relates individual union status to individual wage rates. This provides a 

measure of the union-nonunion wage gap but does not appropriately estimate the effect 

of unions on nonunion wages. Yet another approach has estimated the effect of the 

percentage organized on individual wage rates (or as Lewis states, a ' macro' variable in 

a 'micro' equation). This procedure offers an advantage in that it allows the estimation 
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of unionization's impact on nonunion wages and it is able to estimate the wage 

differential at different degrees of unionization. 

Similar studies by Freeman and Medoff (1981) and Moore, Newman, and 

Cunningham (1985) concluded that the percentage organized is an "important 

determinant of union power" (Freeman and Medoff, p.571). Each study tested for a 

relationship between wages and the percentage organized, but did not allow the effect 

to vary by employer size. The basic single-equation model used in these studies was 

mn separately over union and nonunion samples of manufacturing workers: 

InWi = BQ + BJ Xi -F B2 POi + B3 SIZEi + ê  (2.1) 

where for an individual i, W is the wage, X is a vector of control characteristics, PO 

represents percentage organized, SIZE refers to employer size, and e is the residual. 

The Moore, Newman, and Cunningham study (see Table 2.1) is of particular 

interest because the equation was mn both with and without plant size included as an 

independent variable. Comparing the results, the inclusion of plant size in the equarion 

significantly reduced the coefficient for the percentage organized, especially in the 

nonunion wage equation . 

Freeman and Medoff claim that including variables such as employer size 

"guarantees that PO is not 'picking up' their effect on wages" (1981, p.565). This may 

be especially tme in the nonunion sector, where the PO-size interaction is thought to be 

stronger. The sensitivity of these results to the inclusion of the plant size variable is 

consistent with the idea that the PO effect varies with employer size. 

It should be noted that, as with other early research into the size-wage problem, 

the variable for plant size in each of these studies is the industry average for the 

worker's industry rather than the actual size of the individual's employer. 
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Table 2.1: Coeffícients for PO on Union and Nonunion Wages 
from Moore, Newman and Cunningham (1985). 

Wages 

PO variable Wu Wn 

PO (w/o plant size) 0.460 0.405 

PO (with plant size) 0.366 0.164 

The Varíation of Union Strength by Employer Size 

The importance of allowing the effect of the percentage organized to vary by 

employer size has not been completely ignored. Podgursky (1986), Pearce (1990), and 

Mellow (1983) have used a variety of specifications to model the interaction of union 

strength and employer size and to estimate the effect of this interaction on individual 

wage rates. Each author used the May 1979 CPS which included information about the 

size of each individual's employer. 

Podgursky's study employed a model which not only measured the impact of 

unionization on union and nonunion wages separately, but estimated this impact for 

different classes of employer size. In particular, he estimated a single-equation model 

with variables representing both individual union membership and the percentage 

organized: 

InWi = BjXi + B^Ui + B3POÍ -f B4(Ui * POi) + ê  (2.2) 

where for each individual i, W is the wage rate, X is a vector of individual and job 

characteristics, U is a dummy variable denoting union contract coverage, PO is the 
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percentage organized in his industry, and e is the residual. In this model, B^ measures 

the effect of union membership on the wage rate. The effect of the percentage 

organized on wages is measured by the coefficient B3 for nonunion workers, and by the 

term (B3 -I- B4) for union members. Equation (2.2) can then be estimated separately 

for each class of establishment size (S,M,L), as well as over the entire sample. The 

study focused on private-sector production workers which were split into manufacturing 

and nonmanufacturing samples and defined employer size as establishment or plant size 

as opposed to total firm size. 

As for Podgursky's findings, his results indicate that, as predicted, a positive 

threat effect exists (B3 > 0) for large nonunion employers. The coefficient for the PO 

variable is positive and significant for both medium and large establishments in the 

manufacturing sample, and for large establishments in the nonmanufacturing sample. 

In other words, the response of nonunion wages to an increase in unionization is greater 

in larger establishments. In contrast, there is little evidence that the effect of PO on 

imion wages varies by establishment size (see Table 2.2), a finding which is consistent 

with the union practice of standardizing wages for certain jobs within an industry. 

Podgursky also predicted wage rates using the regression results from equation 

(2.2) in order to compare union/nonunion wage ratios by establishment size. The 

predicted wage ratios show a strong inverse relationship with estabUshment size in the 

manufacturing sector, ranging from 16% in small establishments to only 4% in large 

establishments (see Table 2.3). The difference was even broader for nonmanufacturing 

workers, with a 32% differential in small establishments diminishing to only 2% in 

large establishments. (These findings support the hypothesis of a strong threat effect 

and a shrinking wage effect as employer size increases). 
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The use of a single-equation model inherently assumes that the effects of the 

independent variables are equal across sectors. However, it has been found that the 

importance of some individual characteristics, such as education and experience, in 

determining wages is weaker in the union sector than in the nonunion sector (Block and 

Suskin, 1978; Duncan and Leigh, 1980). Therefore, estimating the equations 

separately should eliminate some of the bias present in a single-equation model. 

Table 2.2: The Effect of PO on Nonunion Wages from Podgursky (1986). 

Type of Industry 

Plant Size 

M 

Manufacturing n/s positive positive 

Nonmanufacturing n/s n/s positive 

Table 2.3: W /̂Wĵ  Ratios by Establishment Size from Podgursky (1986). 

Type of Industry 

Manufacturing 

Nonmanufacturing 

S 

1.16 

1.32 

Plant Size 

M 

1.08 

1.20 

L 

1.04 

1.02 
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The model used by Pearce (1990) estimated separate equations for the union and 

nonunion sectors. Pearce used a much larger sample than did Podgursky by mcluding 

non-production workers in addition to production workers. (Pearce excluded only 

govemment and household workers and the self-employed). Equation (2.3), which 

includes two measures of employer size ~ firm size and establishment size ~ contains 

explanatory variables representíng size as well as size-PO interaction terms. 

InW = c -F ZlajkSIZEji^ + IZjkBji^(TEN*SlZE)j]^ 

+ ZIÔjk(PO*SIZE)jî  + LX + E, (2.3) 

where W is the wage rate for an individual, SIZEjj, refers to firm size j and 

establishment size k (either S,M, or L), TEN is the log of years on the job, PO is 

percentage organized, and X is a control variable vector. Equation (2.3) is mn 

separately for union and nonunion samples. 

In this model, employer size is grouped into six subclasses of firm and 

establishment size. For example, "SIZE32" indicates that the worker is employed by a 

large firm and in a medium-sized establishment. The coefficient 6̂ 1̂  measures the 

effect of percentage organized on wages for each subclass of employer size. 

Unlike Podgursky, who used a single-equation model, Pearce separated the 

equations by union status allow for differences in the wage determination process 

across sectors. Nevertheless, Pearce's results resemble those found in Podgursky, with 

the influence of unionization on nonunion wages becoming much greater as employer 

size increases (see Tables 2.4 and 2.5). The union sample, on the other hand, shows 

little evidence of any relationship between the PO effect and either description of 

employer size. In fact, if any trend is apparent, it is that the PO-wage effect slightly 

decreases with employer size. Again, these findings are consistent with a strong threat 
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Table 2.4: Coefficients for Size-PO Interaction Terms from 
the Nonunion Wage Equation in Pearce (1990). 

Nonunion Sector 

Firm Size Establishment Size 

M 

s 
M 

L 

0.092 

0.013 

0.379 

0.108 

0.264 0.267 

Table 2.5: Coefficients for Size-PO Interaction Terms from 
the Union Wage Equation in Pearce (1990). 

Union Sector 

Firm Size Establishment Size 

M 

S 0.492 

M 0.497 0.219 

L 0.416 0.405 0.410 
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effect in large nonunion firms and standardized pay rates in the union sector. 

For comparison purposes, Peace estimated equation (2.3) without the interaction 

terms and assumed the effect of unionization to be constant across categories of size. 

The equation without interaction terms is stated as 

InW = c + ZZajî SIZEjî  + TEN + PO + LX + E . ( 2.4) 

The results of this specification showed sharp increases for the SIZEi]̂  coefficients in 

the nonunion equation, but little change from equation (2.3)'s SIZE coefficients in the 

union equation. This is consistent with the results in previously reviewed studies in 

which the SIZE variable captures part of the size-PO correlation in the nonunion sector 

when the interaction term is excluded from the equation. 

The disadvantage of the two-equation model used in Pearce's study is that it offers 

no method for determining whether a worker chooses the union or nonunion sector, and 

hence assumes that "union and nonunion workers are random samples from the wage 

distribution of the entire population" (Duncan and Leigh, 1980, p.25). If a nonrandom 

sorting process occurs, the error terms in the union and nonunion wage equations will 

be correlated with the worker' s union status and estimates of the equations will suffer 

from selectivity bias. 

Similar criticisms may be directed against the study by Mellow (1983). Mellow 

regressed a number of equations which included variables for employer size, percentage 

organized, and union membership, using a sample of 18,551 individuals. One of the 

more interesting of Mellow's specifications modelled separate union and nonunion 

wage equations and stratified the sample by employer size rather than using size-PO 

interaction terms: 

InŴ î = B^Q + BuiPO ĵi + B^^Xui + B^^Z î +t^i , (2.5) 
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l"Wni = B„o + B^iPO^i + B^^Xni + B^^Z^, + e^, . (2.6) 

Equations (2.5) and (2.6) were estimated separately for small, medium, large and 

extra large firms (see Table 2.6). Estimating each equation according to size offers a 

more direct method for measuring the impact of PO on wage rates. The coeffícient for 

the PO variable in the nonunion wage equations is small for the smallest class of 

employer size but more than doubles as employer size grows. Again, the existence of a 

positive threat effect is evident and is stronger for large nonunion employers. In the 

union sector equations, however, the coefficient for PO decreases as employer size 

grows, a trend also detected in Pearce's results. 

Table 2.6: Estimated Coefficients for Equations (2.5) and (2.6) with 
the Sample Stratified by Employer Size from Mellow (1982). 

Cæfficient 

Bul 

Bnl 

S 

0.588 

0.092 

Size of Firm 

M 

0.363 

0.257 

L 

0.293 

0.209 

Yet another of Mellow's specifications simply stratified the sample by union status 

and included size and PO variables as indep^endent variables in the wage equations, but 

with no interactions: 

lnW^ji= Buo + B^iPOui + B^2Xui + B^^Z^i + B^j^SIZE^i + ê î (2.8) 
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l"Wni= B^o + B^oPOni + B^^Xm + B̂ ^̂ Ẑ i + B^^SIZE î + e î. (2.9) 

Similar to the regression by Pearce equation (2.4) in which the size-PO interaction 

terms were dropped, the size variables in equation (2.9) capture part of the interaction. 

Both equations find that wages are higher for workers in the largest category of firm 

size, particularly in the nonunion sector. As mentioned earlier, Mellow's approach 

here may contain sample selection bias, as he does not include a method for 

determining the worker' s choice of union status. 

In each of these studies there is evidence of a significant size-wage relationship in 

the nonunion sector, indicating the presence of a strong threat effect for large nonunion 

firms. On the other hand, any evidence of a size-wage relationship in the union sector 

is lacking. The flat size-wage profile in the union sector is likely tied to the union 

wage policy of standardizing wage rates across establishments for workers performing 

similar tasks. Even though small firms are usually operating in competitive markets, 

some may be able to withstand higher union wages by having the flexibility to 

substitute other inputs for labor. Therefore, even given the higher profitability and 

hence, ability to pay of large firms, the flat size-wage profile in the union sector is not 

completely unexpected. This results in union-nonunion differentials which tend to be 

much greater for workers in small firms and minimal for workers in large firms. 

Recent Research Into the Size-Wage Relationship 

More recently, research into the size-wage relationship has concentrated less on 

unionization and more on worker and job heterogeneity as an explanation for the size-

wage premium. One line of thinking argues that because small firms have a higher 

probability of failure, they will seek workers who are less stable and who will therefore 
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accept lower wages. Large firms, on the other hand, will prefer workers uith a history 

of job stability and will pay a wage premium to attract those workers. Therefore, 

employment risk is the underlying cause of the size-wage differential and employer size 

acts as a proxy for employment risk. 

A 1989 study by Evans and Leighton did not directly incorporate a variable for 

risk into their model but did provide a method by which workers are sorted into 

different sized firms based on observed and unobserved characteristics. Evans and 

Leighton used both National Longitudinal Sttidy (NLS) (1976, 1981) and CPS (1983) 

data to sample white males and made no distinction as to a worker's union status. They 

used an ordered-probit model to test their sorting hypothesis, with worker quality as the 

dependent variable: 

Q = BX + E, (2.10) 

where, for an individual, X is a vector of observed characteristics and E measures 

unobserved productivity. This model assumes quahty, Q = BX + E, is an unobserved 

index of firm size. Workers are matched to a particular category of firm size 

depending on their level of quality. For a given level of BX, the sorting of workers 

occurs by unobserved ability E. Workers who have E< Ej, for example, work in the 

smallest size category. The estimated cutoff points for the unobserved attributes 

suggest that larger firms are more likely to employ workers with greater endowments 

of these attributes. 

Using a first-differencing technique, Evans and Leighton arrive at the conclusion 

that unobserved worker heterogeneity is responsible for the majority of the size-wage 

effect. As the authors included no controls for the effect of unionization, its impact is 

likely found in E. If this is so, then union membership could be the key unobserved 
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attribute which is responsibie for the size-wage relationship. It would be interestmg to 

see what their results would have been had they observed union status. 

A later study by Mayo and Murray (1991) incorporated employment risk into their 

model and found that, after controlling for risk, the size-wage differential dissappeared. 

They employed a two-stage model, whereby the first stage estimates the risk of 

employment separation via firm failure, and the second stage estimates the effect of this 

risk on wage rates: 

Stage 1: P(EXIT) = F ( S I Z E , S I Z E 2 , S I Z E * AGE, ...) , (2.11) 

Stage 2: InW = F(PRISK,TRISK,SIZE, ...) , (2.12) 

where PRISK is the permanent employment risk, and is equal to the probability of firm 

failure from stage 1, TRISK is temporary risk (a firm-specific measure), SIZE is the 

size of the firm, and AGE is the firm's age. 

In stage 1, Mayo and Murray found the correlation between firm size and firm 

failure to be negative, indicating that small firms have a greater probability of failure. 

P(EXIT) = -.0117 SIZE - .0081 AGE + ... . (2.13) 

Stage 2's results suggest that firms faced with a greater probability of failure will pay 

lower wages. 

InW = -3.3967 PRISK - .0040 AGE + ... . (2.14) 

The coefficient on SIZE in this equation was not statistically significant, indicafing that 

the size-wage relationship disappears when controls for employment risk are included 

in the model. Size does have a significant impact on wages, however, when stage 2 is 

tested without PRISK in the equation. Hence, Mayo and Murray claim the size-wage 

gap can be explained by different levels of risk. 
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The authors eliminated the effect of unionization as a possible source of the size-

wage relationship by concentrating primarily on industries with low rates of 

unionization. In fact, the manufacturing sector was omitted entirely. But if 

unionization is an important contributor to the size-wage premium, then such a 

premium is not expected to exist in "low-unionization" industries. In other words, if 

union strength and the ability to pay combined are responsible for the size-wage 

relationship, then there should be no evidence of a size-wage relationship in Mayo and 

Murray's dataset. Therefore, this finding is consistent not only with the hypothesis in 

Section II, but also with the findings of Podgursky, Pearce, and Mellow. Mayo and 

Murray have simply focused on a subset of observations in which the size-wage 

relationship is not necessarily expected to exist. 

Another approach, taken by Idson and Feaster (1989) in studying the size-wage 

differential, is similar to Lee's approach in measuring the union-nonunion wage 

differential. In Idson and Feaster's study, however, employer size is the choice/sorting 

variable rather than union membership. Specifically, the authors used an ordered 

probit model to predict the size of the firm at which each individual works: 

SIZEi = B'Yi + Ui, (2.15) 

where SIZE^ is endogenous^Yj is a vector of individual characteristics, and û  is the 

normally distributed residual. Once SIZE^ is predicted, it can be used to constmct 

tmncated means to correct the wage equations for selectivity bias: 

^ij = YOj + Ylj^ij + ^ij + î (2.16) 

where the subscript j refers to the level of employer size, X̂  is a vector of observed 

individual characteristics, X[ is the selection variable, and v̂  is the normally distributed 
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error term. Wage equations are then estimated and the differentials predicted for each 

category of employer size. 

Idson and Feaster argue that simply using OLS to estimate the wage equations will 

result in selectivity bias due to the nonrandom sorting of workers into different-sized 

firms. Similar to Mayo and Murray and to Evans and Leighton, they claim that 

workers and jobs have attributes which are matched according to employer size. Large 

firms, for example, prefer workers with higher endowments of human capital and the 

wiUingness to conform to regimented working conditions. They will attract workers 

who value job stability and are less averse to strict work mles, while workers who 

value job flexibility wiU gravitate toward small-firm jobs. 

Idson and Feaster' s findings suggest that once the wage equations are corrected for 

selectivity bias, the wage gap between large and small firms decreases by a significant 

amount (although an unexplained size premium is still found). Although this result 

holds only for the nonunion sector, the authors did include a variable representing 

percentage organized to determine the impact of unionization on nonunion wages. 

Contrary to previous findings, their results indicate that the response to the threat effect 

is actually greater for small firms than large firms. This result holds whether firm size 

is divided into five categories or only two (see Table 2.7). 

It is interesting to note that, similar to Mayo and Murray, Idson and Feaster 

concentrated solely on the nonunion sector due to the lack of a significant size-wage 

relationship in the union sector. Main and ReiUy (1993), however, used a similar 

selectivity model for British data which included all workers as opposed to only 

nonunion employees. Their findings indicated no evidence of nonrandom sorting of 

workers into different employer size categories. 
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Perhaps the importance of unionization in contributing to the size-wage effect can 

best be seen in these recent studies which have downplayed its impact. To summarize, 

Mayo and Murray found no size-wage effect after contt-olling for employment risk, but 

they used a narrow dataset which did not allow the influence of unionization to affect 

the size-wage relationship. Evans and Leighton found the size-wage effect to be 

attributed to unobserved worker heterogeneity. But they ignored the influence of 

unionization, which may possibly be hidden in these unobserved characteristics. And 

Idson and Feaster, using a selectivity model with employer size as the choice variable, 

found curious results conceming the direction of the threat effect. 

Table 2.7: Coefficients for PO in Nonunion Wage Equations for Different 
Categories of Employer Size from Idson and Feaster (1990). 

Size Category 

1-24 

25-99 

100-499 

499-999 

1000+ 

PO Estimate 

0.541 

0.354 

0.210 

0.293 

0.317 

Size Category 

1-999 

1000+ 

PO Estimate 

0.470 

0.309 

In sum, the findings of Podgursky, Pearce, and Mellow lend support to the theory 

that much of the size-wage relationship can be explained not solely by the ability to pay 

or unionization, but by the interaction of these two factors. Union power appears to be 

a vehicle through which workers capture rents associated with larger firms. In the 

nonunion sector, profitable large firms raise wages in order to deter unionization. As 
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seen in recent studies, however, these results are sensitive to the datasets tested and to 

the model specifícation. 

The form of Lee's model to be used in this paper offers advantages in that it is 

able to (1) measure the influence of union strength (PO) separately on union and 

nonunion wages, (2) measure the influence of union strength when the sample is 

stratified by size, (3) predict union-nonunion wage differentials for various subsets of 

the population, and (4) correct the wage equation estimates for possible selectivity bias. 
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CHAPTER III 

MODEL, DATA, AND EXPECTED RESULTS 

Model 

In each of the studies previously discussed, the variables representing unionization 

were considered to be exogenous variables affecting the wage rate. This ignores the 

possibility that wages may be a determinant of unionization as well. Ashenfelter and 

Johnson (1972) were among the first to model unionization as endogenous, and did so 

using a simultaneous-equations system in which wages were a function of the 

f)ercentage organized and vice-versa. A later study by Lee (1978) took the endogeneity 

problem a step further by modelling union status as a function of the union-nonunion 

wage differential. The greater the expected gain from unionization, the more likely the 

worker wiU choose employment in the union sector: 

lnWui = F(Xi, Zi, ...) (3.1) 

InWni = F(Xi, Zi, ...) (3.2) 

li = F((lnWui - InWjú), X ,̂ Ẑ , . . .) , (3.3) 

where X̂  is a vector of personal characteristics, Ẑ  is a vector of industry and 

occupational characteristics, and InW î - InWĵ i is the union-nonunion wage 

differential. The wage differential may affect the probability of unionization through 

two channels: (a) the decision of union organizers to target a particular industry is 

affected by the relative wages in that industry, and (b) workers are more likely to vote 

"in" a union during a certification election if the potential wage gain is large (Schmidt 

and Stt^uss, 1976, p.204). If unionism is modelled as exogenous in a single-equation 
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model, the union variable measures both the actual effect of unionization as well as the 

effect of wages on union status (Lewis, 1986). 

Lee's model is derived from the comparison of the worker's reservation wage 

(RWi) with the percentage union-nonunion wage differential [(W^i - WJ^Í)/WJ^Í]. The 

worker wiU join a union if 

(Wui - Wni)/Wni > RW;, (3.4) 

where W î is the union wage, Wĵ i is the nonunion wage, and RŴ  is the reservation 

wage. The reservation wage RW^ encompasses the monetary and nonpecuniary costs of 

union membership (C^), individual characteristics (X )̂ which reflect the worker's 

attitude towards unions, and an unobservable residual Cji (where eji -N^o^Ogjî )): 

RWi = aCi + eXi + eii (3.5) 

The costs of unionization for individual i include explicit and implicit costs and are a 

function of the characteristics of both the worker (X )̂, his industry and occupation (Z )̂, 

and an unobserved residual e î: 

Ci = Yi + y^Xi + Y3Zi + e^i. (3.6) 

Substitution of (3.6) into (3.5) and of (3.5) into (3.4) yields: 

(Wui-Wni)/W,,i > aYi + (6 + aY2)Xi + aY^Z^ + en + ae^i. (3.7) 

From (3.7), we can specify a probit model (3.8) whereby if Î  > 0, worker i joins a 

union; if Ij < 0, he does not: 

li = ôo + ôi (InW î - InW î) + Ô X̂i + Ô̂ Ẑ  - e^, (3.8) 
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where InW î - InW î ^ (W î - W î̂ /Wni, and ê  ~ ^(0,0^^2). The differential InW ĵ 

- InWĵ i may then be calculated from the wage equations for each sector: 

"̂Wui = B^o + BulXui + Bu2Zui + ê i (3 9̂  

In W î = Bno + B ĵXĵ i + B̂ Ẑ̂ î + e î , (3.10) 

where E^ - ̂ (0,0^^) and E^ • N{0,Cj^^). The result is the three-equafion model 

consisting of equations (3.1) - (3.3) which are estimated simultaneously and allow for 

the complete interaction of union status and wages. Employer size terms and the PO 

term can be incorporated into the model by including a vector of size-related variables, 

SIZEi, and a column vector representing the percentage organized into the equations: 

InWui = F( Xui, Zui, SIZEui, PO î) (3.11) 

InW î = F( X^i, Zni, SIZEni, PO î) (3.12) 

li = F((hiWui-lnWni), Xi, Zi, SIZEi). (3.13) 

Simple OLS estimation of the wage equations is inappropriate and will give 

inconsistent estimates because the disturbance terms are correlated with workers' union 

status. This sample selection bias causes the expected value of the error terms to be 

nonzero: E ê̂ i 11̂  > 0) ^ 0 , and E(eĵ i 11̂  < 0) «£: 0. Therefore, Lee's two-step 

method will be used to counteract this problem. As in Lee (1978), the wage equations 

are substituted into the union status equation which gives the reduced form probit 

equation 

li = YO + YlXi' +Y2Zi' + Y^SIZE'i + Y^PO'Í + v̂ , (3.14) 
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where X̂ ' is a vector of all individual characteristics, Zi' is a vector of industry 

variables including the percentage organized, SIZE'i includes size variables, PO'i 

represents the percentage organized, and v̂  has been normalized to have unit variance 
2 

Cy^ = 1 since the coefficients Y are estimable only up to a scale factor. 

Estimating equation (3.14) by probit maximum-Iikelihood analysis then gives 
A /\ A A A 

esttmates of YQ̂  Yl̂  Y2' Y3' ^^ Y4 ^^^ the estimated equation becomes 

li = YO + YlXi' + Y2Zi' + Y^SIZE'i + Y^PO'Í, (3.15) 

Then, conditional on union status, the union wage equation becomes 

InWui = Buo + B^iXui + Bu2Zui + B^^SIZEui + B^^POui 

- Ou^ f(îi)/F(îi) + iu, (3.16) 

and conditional on nonunion status, the nonunion wage equation becomes 

InWni = BJJO + Bĵ iXĵ i + Bj^Zni + B^^SIZE î + Bjĵ POĵ i 

+ On^f(îi)/[l-F(îi)] + Tin̂  (3.17) 

where Oyy = cov(eu,v), Oĵ y = cov(e,,,v), and f and F are the density and distribution 

functions of the standard normal, respectively. The expressions -f(Ii)/F(Ii) and 

f(Ii)/(l-F(Ii) are known as inverse MiU's ratios. 

Now the error terms of the corrected wage equations have expected values equal to 

zero: E(riu |I i=l) = 0 and E(T1Ĵ  |li=0) = 0. The terms in equations (3.16) and 

(3.17), [-Ouv f(îi)/F(îi)] and [0,,^ f(îi)/(l-F(îi))]' are selectivity variables with their 

coefficients, and are actually the means E(ey |Ii >0) and E(eĵ  Ui ^ 0), respectively. 
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The terms help eliminate the bias which results from the correlation of union statu.s 

and unobservable characteristics. The covariance matrix is 
" 2 
^u ^un ^us 

A= ^ n ^ CTĵ s 

1 

(3.18) 

The estimated coefficients for the selectivity variables help determine the direction 

of selectivity bias in the wage equations. Since the selectivity term in the union wage 

equation, -f(Ii)/F(Ii), is negative, a negative coefficient (o^y) would be indicative of 

positive selectivity in the union sector. This was the finding in Lee's study and 

suggests that the average wage of union workers is higher than it would be if the 

sorting of workers into union and nonunion jobs was random. Likewise, positive 

selectivity in the nonunion sector would suggest that the average nonunion wage is 

higher than if the sorting of workers across sectors was random. In order for this to 

occur, the estimated coefficient on the nonunion selectivity term should be positive 

since this term, f(îi)/[l-F(îi)], is itself greater than zero. 

Equations (3.16) and (3.17) can now be estimated to find consistent estimates of 

Byi and Bĵ i. A variety of specifications and models will be employed to provide more 

insight into the workings of employer size and PO and their effect on wage rates. 

Model I will include size terms with no interactions and wiU measure the size 

differentials assuming the effect of union strength is constant across size categories: 

InWui = Buo -H B^iXui + Bu2Zui + B^^SIZEui + B^^POui + e î , (3.19) 

lnWj,i = Bĵ o + BnlXni + Bĵ Zĵ i + Bĵ ŜIZEĵ i + %4^^i + t^i , (3.20) 

I = gO + gldnWui - InWjii) + ĝ X^ + ĝ Ẑ  +g4SIZEi + e î. (3.21) 
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Model II wiU introduce SIZE-PO interaction terms into the wage equations to 

estimate the contribution of the percentage organized to the size premiums estimated in 

Model I: 

í"Wui = B̂ JO + B̂ jjX ĵi + B^J2ZUÍ + B^^SIZE î + B^J^SIZE^Í^PO^JÍ 

+ ^ui ' (3.22) 

l"Wjii = Bĵ o + BnlXni + %2^\ + Bĵ ŜIZEĵ i + BJJ^SIZEJ^Í^POJ^Í 

+ ej,i , (3.23) 

I = gO + gl(InWui - InWĵ i) + ĝ X^ + ĝ Ẑ  + g^SIZE^ + Cgi (3.24) 

Model ni wiU strafify the sample by firm size and hence will not include any 

terms for SIZE in either the wage or union status equations: 

InWui = Buo + B^iXui + B^^Zui + «^3^0^^ + ê ji ^ (3 25) 

l"Wni = Bĵ o + Bnl̂ ^ni + Bn^Zni + BnsPOĵ i + Cĵ  ^ (3.26) 

I = gO + glOnWui - InWĵ i) + g^Xi + ĝ Ẑ  + ê i . (3.27) 

Here, the coefficient on PO will enable us to compare the effect of PO on wage 

rates for each level of employer size. It will be interesting to compare the results of 

Model in to the similar specification used by Mellow, which did not include the 

correction for selectivity bias. 

The first set of regressions wiU include observations from the full sample of 

private sector workers and will include various measures of employer size in both the 

SIZE and SIZE*PO interaction terms. While the focus of the full sample will be on 

firm size, measures of plant size will also be included in both the wage and union status 
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equations. Also, Model II will be estimated by OLS for comparison with the 

selectivity corrected model discussed above. 

Model II will also be estimated using samples restricted to certain occupations and 

industries of employment. These will include samples of both blue-collar and 

manufacturing workers, which were chosen due to the prevalence of unionism among 

these workers and for comparison with previous research. The manufacturing sample 

is advantageous due to the availability of concentration ratio data for manufacturing 

industries, which allows the impact of market stmcture to be included in the wage 

equations. The estimation of Model II will also be performed for the sample of 

nonmanufacturing workers for comparison with the manufacturing results. 

While estimation of equations (3.22), (3.23), and (3.24) will provide insight into 

the interaction of PO, size, and wages, the model also lends itself to the prediction of 

union-nonunion wage differentials. The predicted differentials will be calculated by 

first predicting the wage for the average nonunion worker and subtracting it from the 

predicted wage of the average union worker: 

d = ByXu - BjjXĵ  , (3.28) 

where X̂ , = [ X^, Z^, SIZE^, POJ, Xjj = [ Xj,, Zĵ , SIZEjj,POj,] and B^ and Bj, are 

the estimated coefficients from Model II. The differential d is the raw wage 

differential and can be predicted not only for the entire sample, but for different size 

categories as well. For example, when calculating the raw union-nonunion differential 

for workers in large firms, the average characteristics (X^L and Xjj^) used in the 

calculation of d are the averages for workers in the large-firm category. Percentage 

differentials will be determined by taking the antilog of d and subtt^cting one: 

D= e^ - 1. A sensitivity analysis can then be performed, where the differentials are 

estimated for different levels of the percentage organized. 
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Data and Description of Variahip^ 

The dataset to be used in this study is the May 1979 Current Population Survey. 

The CPS is a household survey which gives information about a variety of individual, 

occupational, and industrial characteristics of the interviewee. The May 1979 CPS 

contains a special supplement which includes information about employer size and 

union membership. The initial sample will be limited to private sector wage and salary 

workers. 

The data for the percentage organized is taken from estimates calculated by 

Freeman and Medoff (1979). Freeman and Medoff pooled data from the 1973-1975 

May CPS and calculated union membership percentages of private sector wage and 

salary workers for three-digit 1970 Census industries based on CPS sampling weights. 

The categories of size in the CPS survey are based on the number of workers in a 

plant or firm: 0-24, 25-99, 100-499, 500-999, or more than 1000. Here, the SIZE 

variables wiU be divided into the foUowing categories: S(25-99), M( 100-999), and 

L(1(X)0+), where each category is represented by a 0-1 dummy variable, and will 

include separate measures of both firm size and plant size in the full sample. Plant size 

should represent technological economies of scale while firm size is probably more 

closely related to administrative, non-production economies of scale. 

The concentration ratio data is from the U.S. Department of Commerce, Bureau 

of Census, 1977 Census of Manufactures: Subject Statistics, Vol.l, Table 9-7. The 

ratios are listed according to four-digit SIC industry classification and are converted 

here to match the three-digit industry data found in the Current Population Survey. 

This conversion is accomplished by taking a weighted average of the four-digit ratios, 

where the weights are the value of industry shipments. The concentration ratio variable 
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captures the effect of product market stmcture on wages and will be included in the 

manufacturing sample. 

The SIZE and PO variables and interaction terms will be identified as follows: 

PO = the percentage of employees unionized in the worker' s industry 

PSMALL = 1 if employee works in a small plant , 0 otherwise, 

PMED = 1 if employee works in a medium plant, 0 otherwise, 

PLARGE = 1 if employee works in a large plant, 0 otherwise, 

PO*PSMALL = the small plant interaction term 

PO*PMED = the medium plant interaction term 

PO*PLARGE = the large plant interaction term, 

FSMALL = 1 if employee works for a small firm, 0 otherwise, 

FMED = 1 if employee works for a medium firm, 0 otherwise, 

FLARGE = 1 if employee works for a large firm, 0 otherwise, 

PO*FSMALL = the small firm interaction term, 

PO*FMED = the medium firm interaction term, 

PO*FLARGE = the large firm interaction term. 

The vector of personal characteristics, Xi, includes the foUowing variables: 

WHITE = 1 if white, 0 otherwise, 

MALE = 1 if male, 0 otherwise, 

EDUC = years of formal education, 

EDUCSQ = education squared, 

TENURE = years at current job, 

AGE (in years), 

AGESQ = age squared, 

PART = 1 if fewer than 35 hrs. a week worked, 0 otherwise. 
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MARRIED = 1 if married, 0 otherwise, 

SMSA = 1 if urban, 0 otherwise, 

NEAST = 1 if worker resides in the northeast, 0 otherwise, 

NCENT = 1 if worker resides in the north central, 0 otherwise, 

SOUTH = 1 if worker resides in the south, 0 otherwise, 

WEST = 1 if worker resides in the west, 0 otherwise. 

The vector of industry characteristics, Zi, will include eight industry of 

employment variables, nine occupational group variables, and the four-firm 

concentration ratio (in the manufacturing sample), CR. The industry variables 

represent constmction, durable goods manufacturing, nondurable goods manufacturing, 

retail and wholesale trade, transportation and public utitlities, finance, services, and 

mining. The occupational groups represented are professional, managerial, sales, craft 

workers, clerical workers, operators, transport workers, laborers, and service workers. 

The industry group 'mining' and the occupational group 'services' were chosen as 

reference groups. 

Expected Results 

The general fmding of the studies by Podgursky, Pearce, and Mellow suggests that 

the effect of industry unionization on nonunion wage rates is sttonger for large 

employers than for small employers. In other words, large nonunion firms have a 

greater incentive and ability to forestall unionization and therefore tend to match union 

wage levels. Union wages, on the other hand, do not appear to vary across different 

categories of employer size. The resulting union-nonunion wage differential is then 

inversely related to employer size. 
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The results from the analysis of the nonunion sector are not expccted to var}' from 

the positive size-wage relationship found in the studies discussed above. Due to the 

difficulty in organizing small firms, the threat of unionization is not strong enough to 

expect small nonunion firms to match union wages. 

Expected results in the union sector are ambiguous. On the one hand, the greater 

ability to pay of large firms would suggest a positive size-wage relationship. But as 

discussed earlier, union practices of standardizing wage rates across firms could 

mitigate any large-firm premium in the union sector. If small firms are unable to meet 

union wage demands, their response might be to hire nonunion labor or exit the market 

entirely. Thus, the observed wage rates of unionized firms may be equal across size 

categories. If so, predicted union-nonunion wage differentials will be small for large 

employers and large for small employers. 

Differences between the equations (3.25) - (3.27) , which are adjusted for 

selectivity bias, and an unadjusted OLS model such as Mellow's are usually found in 

the retums to personal characteristics. Christie (1992), for example, found the retums 

to schooling and experience in the union sector to be less in the adjusted model than 

they were in the OLS model. Lee found a smaller union-nonunion wage gap for 

women and minorities in his adjusted model. The greater the importance of a variable 

in the selection equation, the more Ukely it is that the impact of the variable in the 

wage equations wiU diverge from OLS estimates. Therefore, if the SIZE variables are 

significant in the union status equation, then the direct impact of size on wages is likely 

to vary from the OLS estimates of Mellow and Pearce. Christie reports a finding that 

when firm size is included in a selectivity model, the wage gap decreases by 3 

percentage points (1992, p.49). 
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CHAPTER IV 

EMPIRICAL RESULTS 

Results from the Full Sample 

The 1979 May/June CPS dataset for the full sample consists of 6,054 private-

sector wage and salary workers between the ages of 16 and 70 who supplied 

information about the size of both the plant and firm in which they are employed. Of 

these, 2,085 are union members and 3,969 belong to the nonunion sector. The sample 

does not include self-employed or agricultural workers. 

Table 4.1 presents the union and nonunion means of selected variables for each 

category of firm size. The sample means indicate that, in each size category, union 

members are less educated, more likely to be male, married, residents of metro areas, 

and have a greater length of job tenure than their nonunion counterparts. As for 

variations by size, workers in large firms are only slightly more educated than are their 

counterparts in smaller firms. The characteristic with the greatest variation is years of 

job tenure, which increases substantially with firm size. The difference in job tenure is 

highest in the union sector, with union members in large firms averaging about five 

years longer service with their employer than members in the smallest firm category. 

The percentage organized also rises with firm size, reflecting the efforts of organizers 

to target large firms. 

Results of Model I are presented in Table 4.2. Most of the coefficients for the 

non-size related variables have the expected signs. The regional dummy variables 

representing the northeast, north central, and south all have negative coefficients, 

implying that wages are highest in the west. Union wages appear to be the lowest in 

the northeast, while nonunion wages are lowest in the south. Residents of SMSA's 
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Table 4.1: Means for Selected Variables from the Full 
Sample of Private Sector Workers. 

Sector Variable 

Union 
EDUC 

AGE 

MARRIED 

WHITE 

MALE 

METRO 

PO 

TENURE 

SELECT 

LNWAGE 

N = 

Nonunion 
EDUC 

AGE 

MARRIED 

WHITE 

MALE 

METRO 

PO 

TENURE 

SELECT 

LNWAGE 

N= 

Extra Small 

13.166 

35.76 

0.690 

0.928 

0.881 

0.833 

0.319 

7.421 

-0.5299 

2.2121 

32 

13.812 

33.929 

0.634 

0.946 

0.589 

0.795 

0.155 

5.678 

0.8268 

1.551 

269 

Small 

12.854 

35.971 

0.708 

0.942 

0.864 

0.854 

0.336 

6.688 

-0.5109 

2.043 

85 

13.988 

34.902 

0.672 

0.938 

0.559 

0.836 

0.147 

6.749 

0.8417 

1.591 

408 

Size of Finn 

Medium 

13.143 

36.741 

0.702 

0.892 

0.756 

0.916 

0.321 

8.332 

-0.5339 

1.877 

260 

14.148 

33.847 

0.646 

0.942 

0.555 

0.863 

0.177 

6.845 

0.8631 

1.698 

828 

Large 

13.047 

38.174 

0.745 

0.899 

0.759 

0.911 

0.454 

12.013 

-0.5030 

1.953 

1708 

14.364 

35.453 

0.679 

0.923 

0.582 

0.911 

0.223 

9.469 

0.8989 

1.818 

2464 

AU 

13.053 

37.851 

0.737 

0.901 

0.765 

0.908 

0.429 

11.645 

-0.5041 

1.95 

2085 

14.232 

34.927 

0.667 

0.931 

0.574 

0.883 

0.199 

8.310 

0.8805 

1.746 

3969 
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Table 4.2: Estimates of Model I (no interaction terms) for the Full Samp]( 

vanable 
INTERCEPT 

NEAST 

NCENT 

SOUTH 

EDUC 

EDUCSQ 

AGE 

AGESQ 

MARRIED 

WHITE 

MALE 

METRO 

PO 

PSMALL 

PMED 

PLARGE 

FLARGE 

FMED 

FSMALL 

TENURE 

SELECT 

F-Value 
Adj. R-Square 
N= 

Union 
estimate 

1.0941 

-0.1420 

-0.0842 

-0.1144 

0.0121 

0.0431 

0.0280 

-0.0320 

0.0475 

0.0996 

0.2216 

0.0414 

0.0575 

0.0141 

0.0240 

0.0573 

-0.1404 

-0.1842 

-0.1199 

0.0027 

0.5622 

43.42 
0.4161 

2085 

t-value 

4.005 

-6.793 

-4.265 

-4.244 

0.584 

0.486 

6.277 

-9.562 

2.994 

4.158 

11.848 

1.643 

0.754 

0.562 

0.966 

2.003 

-2.179 

-3.026 

-1.856 

2.746 

2.458 

Wage Equations^ 

Nonumon 

e§tiimate 
-0.3478 

-0.0484 

-0.0713 

-0.0867 

0.0256 

0.0816 

0.0368 

-0.0419 

0.0562 

0.0378 

0.2796 

0.0568 

0.0144 

0.0415 

0.0744 

0.1598 

0.0209 

0.0644 

0.0619 

0.0087 

0.3756 

134.18 
0.5402 

3969 

t-value 
-1.696 

-2.876 

-4.121 

-4.841 

1.105 

1.012 

11.411 

-3.304 

4.041 

1.844 

18.595 

3.029 

0.072 

2.280 

3.885 

6.764 

0.648 

2.025 

1.920 

9.206 

3.164 

^ Equations also included variables for industry (7) and occupation (8). 
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earn a wage premium of about 4.35% in the union sector and almost 6% in the 

nonunion sector. The coefficients are positive for AGE and negative for AGESQ in 

both sectors. The coefficients for the MARRIED, WHITE, and MALE variables all 

have the expected positive signs, with males enjoying almost 25% higher wages than 

females if they are union members and over 32% higher wages if they are not in a 

union. The wage premium for whites versus nonwhites is 10% in the union sector and 

3.7% for nonunion workers. Marriage increases wages by around 5% in either sector. 

The estimates displayed in Table 4.2 are for the Model I specification which 

includes variables for plant size, firm size, and the percentage organized, but no size-

PO interaction terms. In the union equation, the only plant size variable which is 

statistically significant is the large-plant dummy with a coefficient of .059. The firm 

size variables are all significant but negative, implying that union wages are highest in 

the smallest (extra-small) firm size category. In fact, working for any firm size 

category in the union sector other than the smallest is associated with wage reductions 

of between 11 and 17 percent. 

Estimates of the nonunion wage equation find that wages increase with each 

category of plant size. The plant-size premium is over 17% in large plants, 7.7% in 

medium plants, and 4.23% in small plants. But when the focus is on firm size, only 

the medium and large firm dummies are statistically significant and have roughly equal 

coefficients, suggesting that medium and large firm workers eam higher wages than 

workers in the two smallest categories of firm size. By adding size-PO interaction 

terms to the wage equations, we wiU be able to estimate the role of union strength in 

contributing to the size-wage premiums. 

Model II adds the size-PO interaction terms. The results of this model for the 

union sector find that the firm size-PO interaction terms are all negative and signifícant 
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(Table 4.3). The effect of a 10% increase in PO on wages in a particular size category 

can be estimated by summing the coefficients for PO and the appropriate interaction 

term and multiplying by 10%. The estimated coefficients for PO and the interaction 

terms suggest that a 10% increase in the percentage organized translates into a union 

wage increase of 7.5% in extra small firms, .7% in small firms, 2.2% in medium 

firms, and 1.6% in large firms. The firm size variables are no longer significant as 

they were in Model I. But note that the large planí estimate now increases to almost 

12%. 

The union sector results are not quite as expected. The results in Table 4.2 

suggest that a size premium over the extra-small category does not exist to begin with. 

Negative firm-size coefficients were also found in Mellow and may be caused by the 

small sample of union workers in extra-small firms. Only 32 of the 2,085 members of 

the union sample are in the extra-small firm category and, as seen in Table 4.1, these 

workers also enjoy the highest wages. Notice that beyond the extra-small category, 

there is evidence that the impact of PO is higher in medium and large firms than in 

small firms. Hence, there is some evidence that unions take advantage of employer 

size in obtaining higher wages for their members. 

In the nonunion sector, the plant size coefficients display a definite pattem of 

increasing with size, with large plants paying a 21% premium over the extra-small 

category. The plant size-PO interaction terms, however, tend to decrease with size, 

suggesting that threat effects at the plant level are strongest in extra-small plants. At the 

firm level, the effects of size are now captured by the size-PO interaction terms. The 

coefficients are significant for both PO*FSMALL (.356) and PO*FLARGE (.386). 

These results suggest that a 10% increase in PO decreases extra-small firm wages by 

1.4%, but increases small firm wages by 2.1%, medium firm wages by .7%, and large 
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Table 4.3: Estimates of Model II íinteraction lerms included) 
for the Full Sample. 

variable 

INTERCEPT 

NEAST 

NCENT 

SOUTH 

EDUC 

EDUCSQ 

AGE 

AGESQ 

MARRIED 

WHITE 

MALE 

METRO 

PO 

PSMALL 

PMED 

PLARGE 

PO*PSMALL 

PO*PMED 

PO*PLARGE 

FSMALL 

FMED 

FLARGE 

Union 

estimate 

0.8150 

-0.1399 

-0.0833 

-0.1188 

0.0127 

0.0377 

0.0288 

-0.0329 

0.0458 

0.0964 

0.2223 

0.0426 

0.7289 

0.0553 

0.0463 

0.1117 

-0.1093 

-0.0581 

-0.1203 

0.0768 

-0.0141 

0.0654 

t-value 

3.048 

-6.747 

-4.218 

-4.458 

0.620 

0.425 

7.069 

-6.716 

2.890 

4.015 

11.889 

1.707 

2.904 

1.007 

0,840 

1.701 

-0.872 

-0.510 

-0.930 

0.752 

-0.155 

0.706 

Wage Equations^ 

Nonunion 

estunate 

-0.2988 

-0.0482 

-0.0717 

-0.0894 

0.0257 

0.0792 

0.0369 

-0.0421 

0.0562 

0.0370 

0.2808 

0.0575 

-0.1393 

0.0693 

0.1175 

0.1901 

-0.1792 

-0.2532 

-0.2027 

-0.0305 

0.0402 

0.0058 

t-value 

-1.372 

-2.869 

-4.140 

-4.879 

1.099 

0.975 

11.464 

-10.525 

4.046 

1.792 

18.642 

3.068 

-0.724 

2.633 

4.189 

5.304 

-1.600 

-2.259 

-1.594 

-0.647 

0.872 

0.125 
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Table 4.3: continued 

variable 

PO*FSMALL 

PO*FMED 

PO*FLARGE 

TENURE 

SELECT 

F-Value 
adj. R-Square 
N = 

estimate 

-0.6597 

-0.5083 

-0.5660 

0.0029 

0.4726 

37.01 
0.415 
2085 

Union 

t-value 

-2.023 

-1.906 

-2.161 

2.946 

2.142 

Vv age Equations^ 

Nonumon 

estunate 

0.3559 

0.2092 

0.3856 

0.0086 

0.3445 

115.07 
0.541 
3969 

t-\alue 

1.678 

0.995 

1.766 

28.795 

2.731 

^ Equations also included variables for industry (7) and occupation (8). 

firm wages by 2.4%. No definite pattem is displayed, as the effect of PO is greatest in 

small and large firms. While the threat effect seems strongest in large firms, the 

difference over the threat effect in small firms is minimal. But again, in either 

category, an increase in union strength has only a minor impact on nonunion wages. 

The coefficients for the selectivity variable, SELECT, are of interest because their 

significance confirms the presence of selecrion bias in the model and because their sign 

determines the direction of this bias. The estimates of these terms in Table 4.3 are 

both positive and statistically significant. Since the selection term in the union equation 

is negative, its positive coefficient (.473) mdicates negative selectivity in the union 

sector and is interpreted to mean that the average wage of union workers is lower than 

it would have been if the sorting of workers into sectors was random. The positive 

coefficient (.344) for SELECT in the nonunion equation indicates positive selectivity in 
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the nonunion sector, which suggests that the average nonunion wage is highei than ii 

would have been if the sorting of workers into sectors was random. The direction of 

selectivity is the same that was found in Duncan and Leigh (1980) and in Christie 

(1992). Christie states that negative selectivity in the union sector is indicative of less 

ambition among union members as compared to nonunion workers (1992, p.52). In 

other words, a union member with average characteristics could eam more in the 

nonunion sector, but uses union sector employment as an artificial means of eaming 

higher wages. 

The t-values listed for all coefficients in the selectivity model results are corrected 

for the fact that the selectivity terms, -f(Ij)/F(Ij) and f(Ii)/[l-F(Ij)], are estimated. The 

estimated variance understates the tme variance, which is a function of the selection 

terms: 

var(Tiu |'li= 1) = 0^2 - c\^(l-)(f(l;)/¥(l;)) - c^^\{{l;)m-))^ (4.1) 

var(Tiĵ  I li=0) = Oj,2 + c\^{i.){{{i.)/[l-T^(i-)]) . Cj,e2((f(i.)/[i.F(i.)])2 (4.2) 

Because the residuals in the wage equations do not have constant variances, the 

asymptotic covariance matrix is used to obtain correct t-values. The asymptotic 

covariance matrix is approximated by (X'X)"lX'VX(X'X)"^ where V is a diagonal 

matrix with the squared residual of each observation as the diagonal element and X is a 

matrix containing vectors (Xj, Zj, and SIZEj) of worker characteristics. 

Chapter II reviewed the results of previous studies in which the size-PO 

relationships were estimated in an OLS framework. In order to compare the results 

here with OLS estimates, Model II was also estimated by OLS (where the union status 

equation is eliminated). Table 4.4 presents estimates of the unadjusted OLS wage 

equations for workers in each sector. The OLS estimates are similar to estimates of the 
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Table 4.4: Estimates of the OLS Specification with Interaction Terms Included. 

vanable 

INTERCEPT 

NEAST 

NCENT 

SOUTH 

EDUC 

EDUCSQ 

AGE 

AGESQ 

MARRIED 

WHITE 

MALE 

METRO 

PO 

PSMALL 

PMED 

PLARGE 

PO*PSMALL 

PO*PMED 

PO*PLARGE 

FSMALL 

FMED 

FLARGE 

Union 

estimate 

0.3930 

-0.1415 

-0.0879 

-0.1541 

0.0205 

-0.0096 

0.0316 

-0.0362 

0.0406 

0.0777 

0.2360 

0.0543 

0.8529 

0.0623 

0.0599 

0.1393 

-0.0929 

-0.0670 

-0.1414 

0.0974 

0.0312 

0.1146 

t-value 

2.024 

-7.169 

-4.644 

-7.268 

1.185 

-0.139 

8.219 

-7.787 

2.580 

3.633 

13.028 

2.340 

2.301 

1.241 

1.246 

2.477 

-0.794 

-0.636 

-1.202 

0.673 

0.231 

0.851 

Wage Equations'* 

Nonunion 

estimate 

-0.0331 

-0.0472 

-0.0735 

-0.1074 

0.0264 

0.0679 

0.0385 

-0.0440 

0.0532 

0.0256 

0.2870 

0.0636 

-0.1245 

0.0686 

0.1173 

0.1946 

-0.1537 

-0.2320 

-0.1781 

-0.0277 

0.0504 

0.0086 

t-value 

-0.223 

-2.812 

-4.437 

-6.540 

1.585 

1.154 

12.331 

-11.615 

3.912 

1.154 

20.470 

3.519 

-0.734 

2.859 

4.729 

6.216 

-1.471 

-2.299 

-1.617 

-0.687 

1.328 

0.235 
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Table 4.4: continued 

variable 

PO*FSMALL 

PO*FMED 

PO*FLARGE 

TENURE 

F-Value 
adj. R-Square 
N = 

Ui 

estimate 

-0.6443 

-0.5228 

-0.5324 

0.0032 

37.83 
0.414 
2085 

nion 

t-value 

-1.576 

-1.360 

-1.401 

3.471 

Wage Equations* 

Nonunion 

estimate 

0.3908 

0.2491 

0.4999 

0.0091 

117.59 
0.540 
3969 

t-value 

1.962 

1.335 

2.719 

10.657 

^ The equations also included variables for industry (7) and occupation (8). 

selectivity model, with the biggest difference appearing in the PO*FLARGE coefficient 

in the nonunion equation. The variable PO*FLARGE has an estimated coefficient of 

.499 and is considerably larger (over 10%) than the other firm size-PO interactions. 

This finding is consistent with the results of other studies using OLS to investigate size-

PO interactions. However, the selectivity model reduces the PO*FLARGE coefficient 

to .385 and essentially eliminates much of the difference between PO*FLARGE and 

PO*FSMALL found in the OLS results. The correction for selectivity bias has thus 

reduced the estimated effect of unionization (the threat effect) in large firms. Once we 

account for the impact of factors such as firm size on the union status decision, the 

interactive effect of firm size and union strength on wages is not quite as strong. 
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The general conclusion of the full sample results is that the threat eftect appears to 

be strongest in large nonunion fírms, but only slightly stronger than in small nonunion 

firms. This finding is in contrast with the OLS results, which show a strong increase 

for the PO*FLARGE coefficient as compared with the corrected estimates. However, 

in either case, union strength appears to be only a small contributor to size-related wage 

differences in the nonunion sector. At the plant level, the threat effect seems to 

weaken at larger levels of plant size. The union sector results are somewhat 

ambiguous, with the impact of union strength appearing to be slightly greater in 

medium and large firms than in small firms. This effect is actually the greatest in 

extra-small firms, a finding which may be attributed to the small sample size of 

workers in the extra-small category. Again, the effect of union strength is greater in 

each size category using the OLS model as compared to the in the selectivity corrected 

model. 

Both the union and nonunion results find the persistence of a large-plant premium 

which is independent of the effects of unionization. This premium is particularly 

strong in the nonunion sector, and suggests that factors other than unionization are 

responsible for the size-related premium at the plant level. To the extent that plant size 

is related to working conditions, the compensating differential hypothesis may be a 

likely explanation for the plant-size premium. 

Rstimates of the Probit Equations 

Table 4.5 presents estimates of both the reduced-form and stmctural probit 

equations. An interesting feature of Lee's model is the ability to estimate the impact of 

the union-nonunion wage differential on the union status decision in the stmctural 

equation. Identification in this model is accomplished by excluding at least one 
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Table 4.5: Results of the Reduced-Form and Stmctural Probit 
Equations from the Model II Specification. 

variable 

INTERCEPT 

NEAST 

NCENT 

SOUTH 

EDUC 

EDUCSQ 

AGE 

AGESQ 

MARRIED 

wmTE 

MALE 

METRO 

PART 

PO 

PSMALL 

PMED 

PLARGE 

PO*PSMALL 

PO*PMED 

PO*PLARGE 

FSMALL 

FMED 

FLARGE 

Reduced-Form 

estimate 

2.7349 

-0.0294 

-0.0864 

-0.5960 

0.0963 

-0.6463 

0.0356 

-0.0423 

-0.0796 

-0.3189 

0.1944 

0.1925 

-0.1731 

2.2698 

0.0080 

0.1104 

0.3103 

0.4508 

0.1280 

-0.0495 

0.4888 

0.8999 

0.7578 

chi-sq. 

26.841 

0.235 

2.093 

87.794 

3.16 

10.019 

8.941 

8.603 

2.552 

19.771 

13.067 

7.61 

3.859 

9.391 

0.004 

0.959 

5.194 

1.643 

0.152 

0.018 

3.564 

14.028 

10.226 

Probit Equations^ 

estimate 

-3.9162 

0.1419 

0.0257 

-0.5213 

0.0903 

-0.4743 

0.0443 

-0.0544 

-0.4286 

0.3671 

0.1899 

-0.1212 

0.1730 

0.1793 

0.4651 

0.6591 

0.0839 

1.2718 

Structural 

chi-sq. 

16.915 

3.074 

0.1946 

65.131 

2.679 

5.443 

12.774 

13.171 

29.287 

35.776 

7.694 

1.973 

6.213 

6.319 

29.403 

13.778 

27.836 

48.726 

margmal eft. 

0.0551 

0.0098 

-0.2007 

6.4053 E-44 

-0.0267 

2.6894 E-28 

-9.2091 E-48 

-0.1113 

0.1198 

0.0509 

-0.0401 

0.0674 

0.0660 

0.1813 

0.2618 

0.3288 

0.4077 
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lable 4.5: continued 

variable 

PO*FSMALL 

PO*FMED 

PO*FLARGE 

TENURE 

InWui-lnWni 

Reduced-Form 

estunate 

-0.4239 

-0.9705 

0.3878 

0.0085 

chi-sq. 

0.245 

1.502 

0.247 

8.004 

Probit Equat ions^ 

estimate 

0.0207 

1.6038 

Structural 

chi-sq. 

20.355 

7.516 

marginal eff. 

6.7869 E-22 

0.5248 

N= 6054 6054 

^ The probit equations included variables for industry (7) and occupation (8). 

variable from the stmctural probit that is included in the wage equations (Lee, 1979). 

The stmctural probit equation is identified by the exclusion of the marital status 

variable, the PO variable, and the size-PO interaction terms. The third column of 

Table 4.5 shows that one of the most important variables leading to unionization status 

is the union-nonunion wage differential, InW ĵ - InWĵ j, with a coefficient of 1.604 that 

is statistically significant at the 1 % level. Age and education are also positively related 

to union membership, as are gender (MALE), residents of metro areas, and workers 

residing in the northeast. Being white, however, has a strong negative association with 

union membership. 

In the probit equation, the change in the probability that 1=1 due to a given 

change in an explanatory variable is given by the partial derivative of the probability 

that 1 = 1 with respect to the estimated coefficient on the variable, (3Pr(I=l) / 3gj) 
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(Duncan and Leigh, 1980, p.30). The probit estimate of 1.604 for the wage 

differential (at its mean of .628) yields a partial derivative of .525, implying that when 

the wage differential increases by one percent above its mean, there is an increase of 

.52 percent in the probability that a worker will be a union member. Marginal effects 

of other variables are also listed in Table 4.5. 

When comparing estimated coefficients of the stmctural probit with the reduced-

form probit, the biggest difference perhaps lies in the significance of the NORTHEAST 

dummy variable in the stmctural equation (with a coefficient of . 1419). This suggests 

that there are unmeasured factors other than the wage differential that motivates 

northeastemers to join labor unions. In general, when a variable has a positive impact 

on the union-nonunion wage differential, InW ĵ - InWjjj, its estimated coefficient will 

be greater in the stmctural probit than in the reduced-form probit since the stmctural 

equatíon includes the differential as an explanatory variable. Of note are the higher 

coefficients in the stmctural probit for personal characteristics such as education, age, 

gender (MALE), and SMSA residents, which reflect the importance of these variables 

in the wage equations. In fact, as indicated in Table 4.2, the retums to these variables 

were greater in the nonunion sector than they were in the union sector and serve to 

reduce the estimated union-nonunion wage differential. On the hand, the coefficient 

for WHITE is greater in the reduced-form equation since race has a greater impact in 

determining the union wage. 

All of the size variables appear to have a significant impact on union status. In the 

stmctural equation, we see that plant size has a positive impact on union membership. 

Likewise, the coefficients for the firm size variables are positive and significant, but 

are much greater in magnitude than those representing plant size. Their marginal 

effects are also greater than they are for the plant size terms. The estimate of each firm 
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size variable is greater in the stmctural equation than in the reduced-form probit. uhich 

again reflects the decreasing impact of firm size on the union-nonunion wage 

differential. 

Predicted Union-Nonunion Wage Differentials 

While the wage equation estimates indicate how the effect of union strength varies 

by sector of employment and by employer size, it is also helpful to see how these 

estimates translate into predicted union-nonunion wage differentials. Differentials were 

calculated by predictíng the wage for an individual with the characteristícs of an 

average nonunion worker and subtracting this from the predicted wage of an individual 

with the characteristícs of an average union worker: d = B^Xy - Bĵ Xĵ . Percentage 

differentíals are then calculated as D= e" - 1. The predicted wages are based on 

estímated coefficients in Table 4.3 and are used to calculate differentíals by size 

category as well as for the consolidated sample. The means X^ and Xĵ  are based on 

the average characteristics, including the selection variable, of union and nonunion 

workers. Table 4.6 compares the differentíals derived from the adjusted coefficients 

with those found using OLS coefficients. Both sets of estímates find that the wage 

differential for the "all sizes" category is approximately 21%. The differentíals using 

either method decline with firm size. Using adjusted estímates, the union-nonunion 

wage differentíal for employees of extra-small firms is estímated to be 83.5%, as 

compared with only 12.4% for workers in large firms. Comparison with OLS 

estimates suggests that OLS understates the union-nonunion differentíal, which is 

consistent with the findings of other selectívity studies which have predicted similar 

differentíals (Duncan and Leigh, 1980; Robinson and Tomes, 1984). 
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Table 4.6: Predicted Union-Nonunion Differentíals Using both 
Adjusted and Unadjusted (OLS) Estimates. 

FirmSize Adjusted 

Extra-small 

Small 

Medium 

Large 

AU 

0.8352 

0.5269 

0.2861 

0.1240 

0.2119 

Estimates 

OLS 

0.7774 

0.5189 

0.1406 

0.1200 

0.2044 

To get a clearer picture of how the percentage organized contributes to these 

differentials, a sensitivity analysis was performed by holding the average percentage 

organized constant across sectors when computíng the predicted wages. The predicted 

differentials, as shown in Table 4.7, were calculated with the average percentage 

organized set at four different levels: 20%, 40%, 60%, and 80%. The results show 

that the response to union strength when "all sizes" are considered is stronger in the 

union sector than in the nonunion sector. The predicted differential when PO is held at 

20% is 18.5%, while if PO increases to 80% predicted differentíal rises to 24%. This 

trend is also apparent in most of the separate size categories, especially the extra-small 

and medium firm categories, where the wage gap is the most sensitíve to increases in 

union strength. The differentíal shows only a gradual increase in large firms at higher 

values of PO, and actually decreases in the small firm category. The differentíal in 

large firms is the least sensitíve to changes in the percentage organized. The positíve 

threat effect found in small and large nonunion firms is strong enough to offset the 

effect of PO in union firms and keeps the wage gap from widening any further. 
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Therefore, in those two categories of fírm size, union strength is not a major 

contributor to the union-nonunion wage differential. 

Table 4.7: Sensitívity of Union-Nonunion Wage 
Differentials to Various Levels of PO. 

Firm Size 

Extra-small 

Small 

Medium 

Large 

AU 

w 

PO=.2 

0.6926 

0.5126 

0.2642 

0.103 

0.1854 

ape FÆiiatíons 

Levels 

PO=.4 

1.0136 

0.4788 

0.3271 

0.1072 

0.2035 

ofPO 

PO=.6 

1.3955 

0.4458 

0.3931 

0.1113 

0.2218 

Starifíed by Size 

P 0 = . 8 

1.8497 

0.4134 

0.4379 

0.1155 

0.2404 

In order to account for possible stmctural differences in the wage equatíons, 

Model III was estímated with the sample stratífied by firm size. Model III is actually 

the three-equatíon system used in Model I, except that the equations contain no size-

related variables. The procedure is the same as in the previous models, but is applied 

separately to samples of the populatíon based on firm size. In other words, the probit 

equation used to form the selection terms is estímated only for individuals in the 

particular category being analyzed (S, M, or L). While the medium (100-999) and 

large (1000+) categories are defined as before, the small firm sample (0-99) now 

combines the two smallest categories of firm size used earlier. 

Tables 4-8 through 4-10 compare the retums to selected personal characteristícs 

for each level of employer size. Most of the differences between size categories occur 
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in the union sector. For example, the coefficient on the race variable (WHITE) is 

highest in small firms and gradually declines as firms size grows. The retums to the 

gender variable (MALE), on the other hand, are high in medium and large firms but is 

not significantly different from zero in small firms. 

The most glaring difference in the union equatíons, however, is in the coefficient 

for the PO variable in the union sector. The PO coefficient in the small firm regression 

registers at -2.592. In medium firms, the coefficient is not statístícally different from 

zero, and in large firms the coefficient is positíve at .2125. These results are somewhat 

consistent with those in Table 4.3 for the full sample with interactíon terms. In that 

model, the PO*FSMALL coefficient indicated that the PO effect was weakest in small 

firms, while the PO*FMED and PO*FLARGE estimates were closer in value to one 

another. 

In the nonunion sector, the coefficient for the PO variable was not statístícally 

significant at any level of firm size. Recall that in the full model, the size-PO 

interactíon terms were positíve for both small and large firms (although they were only 

marginally significant at the 5% level). However, when the stmctural coefficients are 

allowed to vary with firm size, retums to the PO variables are not consistent with the 

results found in the full sample. The results of the stratífied sample indicate no 

evidence of a threat effect in the nonunion sector. 

To the extent that labor quality or job tenure contribute to the size-wage 

relationship, retums to these variables should be strongest in the large firm sample. 

However, only the job tenure variable in the union sector shows any sign of increasing 

with size and the increase is extremely small. 

Also of interest is the selectíon term SELECT, which in the stratífied sample is 

significant in each of the small firm equatíons and in the large-firm nonunion equation. 
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Table 4.8: Results of the Small-Firm Wage Equations. 

variable 

INTERCEPT 

NEAST 

NCENT 

SOUTH 

EDUC 

EDUCSQ 

AGE 

AGESQ 

MARRIED 

WHITE 

MALE 

METRO 

PO 

TENURE 

SELECT 

F-Value 
Adj. R-Square 
N= 

Union 

estimate 

5.5530 

-0.3287 

-0.0258 

0.2731 

0.0858 

-0.2218 

-0.0948 

0.1264 

0.2724 

0.1661 

0.1208 

0.0223 

-2.5920 

-0.0149 

4.7120 

6.611 
0.534 

117 

t-value 

3.244 

-3.529 

-0.385 

1.208 

0.974 

-0.661 

-2.169 

2.205 

0.645 

1.351 

0.936 

0.238 

-2.530 

-1.593 

2.586 

Wage Equation-s^ 

Nonunion 

estmiate 

1.2609 

0.0072 

-0.0798 

-0.1203 

-0.0103 

0.2088 

0.0412 

-0.0511 

0.0994 

0.0620 

0.2620 

0.0428 

0.0815 

0.0120 

-1.0250 

16.38 
0.397 

677 

t-value 

2.625 

0.153 

-1.776 

-2.648 

-0.268 

1.404 

5.572 

-5.696 

2.732 

1.096 

6.261 

1.035 

0.465 

5.377 

-2.975 

^ The equations also included variables for industry (7) and occupation (8). 
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Table 4.9: Results of the Medium-Firm Wage Equations. 

variable 

INTERCEPT 

NEAST 

NCENT 

SOUTH 

EDUC 

EDUCSQ 

AGE 

AGESQ 

MARRIED 

WHITE 

MALE 

METRO 

PO 

TENURE 

SELECT 

F-Value 
Adj. R-Square 
N= 

Wage 

Union 

estimate 

0.2964 

-0.1980 

0.0023 

-0.1407 

0.1178 

-0.3537 

0.0606 

-0.0692 

0.0741 

0.0990 

0.1896 

-0.0427 

-0.1192 

-0.0068 

1.2520 

14.147 
0.595 

260 

t-value 

0.278 

-2.970 

0.042 

-1.342 

1.731 

-1.365 

4.851 

-4.850 

1.414 

1.082 

4.383 

-0.424 

-0.396 

-2.211 

1.351 

Equations^ 

Nonunion 

estimate 

-0.4001 

-0.0738 

-0.0438 

-0.1413 

0.0458 

-0.0370 

0.0407 

-0.0441 

0.0288 

-0.0037 

0.3542 

0.0290 

0.1303 

0.0054 

0.2441 

30.67 
0.509 

828 

t-value 

-0.760 

-2.057 

-1.159 

-3.550 

0.833 

-0.197 

5.827 

-4.915 

0.985 

-0.065 

11.312 

0.672 

0.865 

2.268 

0.663 

a The equatíons also included variables for industry (7) and occupation (8). 
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Table 4.10: Results of the Large-Firm Wage Lquarions. 

variable 

INTERCEPT 

NEAST 

NCENT 

SOUTH 

EDUC 

EDUCSQ 

AGE 

AGESQ 

MARRIED 

WHITE 

MALE 

METRO 

PO 

TENURE 

SELECT 

F-Value 
Adj. R-Square 
N = 

Union 

estimate 

0.9100 

-0.1233 

-0.0844 

-0.1158 

0.0041 

0.0689 

0.0253 

-0.0289 

0.0393 

0.0899 

0.2191 

0.0491 

0.2125 

0.0039 

0.2051 

32.47 
0.384 
1708 

t-value 

3.787 

-5.138 

-3.756 

-4.012 

0.178 

0.678 

5.804 

-5.562 

2.269 

3.425 

10.403 

1.767 

2.784 

3.788 

0.875 

Wage Equations^ 

Nonunion 

estunate 

-0.3472 

-0.0373 

-0.0773 

-0.0718 

0.0130 

0.2088 

0.0390 

-0.0455 

0.0517 

0.0471 

0.2544 

0.0905 

-0.0048 

0.0102 

0.4803 

104.59 
0.549 
2464 

t-value 

-1.398 

-1.759 

-3.583 

-3.085 

0.494 

2.260 

9.442 

-8.984 

2.913 

1.886 

13.421 

3.724 

-0.060 

8.878 

3.263 

^ The equatíons also included variables for industry (7) and occupation (8). 
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The coefficient for SELECT in the small firm model is positive in the union equation 

and negatíve in the nonunion equation, pointíng to negatíve selectivity in both sectors 

of the small firm sample. As in the fíill sample, the nonunion estimate in the large firm 

sample indicates positive selectivity in the nonunion sector. 

The findings conceming the PO term are also inconsistent with those found in 

previous studies which used separate equatíons for the different size categories. 

Differences with these previous studies may again lie in the model specification and 

choice of dataset. Mellow (1983), for example, found the importance of PO to decline 

with employer size in the union sector. However, Mellow's inclusion of govemment 

workers possibly dampened the effect of PO for large unionized employers, as public 

sector unions must often bargain for nonwage concessions due to the budget constraints 

imposed on govemmental bodies. Idson and Feaster (1991), on the other hand, found 

the estimate for PO to decline with employer size in the nonunion sector. Their study, 

though, did not include any industry control variables in the wage equatíons. 

The full sample results provide a general estimate of how union strength influences 

wage decisions for the firm as a whole. The next sectíon analyzes the impact of 

unionizatíon on the wages of workers who are most likely to be associated with unions, 

production workers. 

Rlne Collar Results 

Because unionism is prevalent among blue coUar occupatíons, a subsample of this 

group was tested to measure the impact of union strength and employer size on blue-

coUar wages. The blue coUar specificatíon uses the percentage of productíon workers 

who are organized as opposed to the percentage of all workers who are organized as an 

altemate definitíon of PO. This measure is found in Freeman and Medoff (1979, pp. 
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155-161, Table 2, column 4). Also, the size terms are limited to plant size since this 

measure is more consistent with working conditions and because wage decisions 

conceming blue collar workers are likely to be made at the plant level. 

The blue-coUar results are based on the survey responses of 4,165 production 

workers who supplied information about the size of the plant in which they work. 

Table 4.11 lists the blue collar results, which show positíve and significant estimates of 

the plant size-PO interactíon terms in the union equation, with the PO*PMED 

coefficient registering slightly higher than the others. However, the lack of a definite 

trend in the union sector is consistent with the wage standardization hypothesis 

discussed in Podgursky (1986) and Idson and Feaster (1991). 

The nonunion equation results are also listed in Table 4.11 and find that the plant 

size-PO impact increases with each level of plant size (although these results are 

significant only at the 10% level). Specifically, a 10% increase in PO is associated 

with an estimated increase of 2.58% in medium plant wages and 2.96% in large plant 

wages. (In contrast, the full model results found negatíve plant size-PO estímates). 

Thus, the positívely sloped size-PO-wage profile is evidence that there is somewhat of 

an increasing threat effect among blue coUar workers, although this effect is small. 

Also of importance is the positíve (.1414) and significant coefficient for the 

PLARGE term. Even though there is some evidence of a threat effect, a large-plant 

premium of 15.2% stíU exists independent of union strength. While the threat effect 

does show some signs of increasing with plant size, the effect is small compared to the 

remaining large-plant premium. One must then consider other explanations in additíon 

to union strength, such as compensatíng differentials, for contributíng to the size-wage 

differential at the plant level. 
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Table 4.11: Estímates of the Selection Model with the Sample 
Restricted to Blue CoUar Workers. 

variable 

INTERCEPT 

EDUC 

EDUCSQ 

AGE 

AGESQ 

MARRIED 

WHITE 

MALE 

METRO 

PO 

PSMALL 

PMED 

PLARGE 

PO*PSMALL 

PO*PMED 

PO*PLARGE 

TENURE 

SELECT 

F-Value 
Adj. R-Square 
N= 

Union 

e?îtimate 

1.2505 

0.0152 

0.0452 

0.0277 

-0.0311 

0.0555 

0.1042 

0.2883 

0.0157 

-0.1686 

-0.2303 

-0.2653 

-0.1994 

0.3082 

0.3574 

0.3085 

0.0024 

0.5668 

51.239 
0.407 
1976 

t-value 

3.887 

0.899 

0.586 

6.406 

-6.041 

3.248 

4.283 

14.488 

0.555 

-0.990 

-2.950 

-3.060 

-1.754 

2.342 

2.757 

1.976 

2.268 

2.042 

Wage Equations^ 

Nonunion 

estunate 

-0.0648 

0.0376 

-0.0012 

0.0409 

-0.0476 

0.0908 

0.1185 

0.3181 

0.0531 

0.1030 

0.0407 

0.0484 

0.1414 

0.0578 

0.1549 

0.1930 

0.0073 

0.1247 

58.263 
0.414 
2189 

t-value 

-0.368 

2.129 

-0.015 

10.422 

-9.737 

5.314 

4.729 

16.275 

2.114 

0.981 

0.988 

1.145 

2.230 

0.494 

1.310 

1.395 

5.353 

0.595 

a The equatíons also included variables for region (3) and industry (7). 
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For further comparisons, the blue collar wage equations were also estimated by 

OLS. The nonunion estímates (Table 4.12) conceming all of the plant size-related 

terms experience increases from the adjusted estímates, as does the PO coefficient. 

Using OLS estímates, a 10% increase in PO now translates into increases of 3.21 % and 

3.47% for medium and large plants, respectívely. Also, the unexplained large plant 

premium is 17.4%, up from 15.2% in the adjusted model. In contrast, the plant size-

PO interactíons in the union equation all experience a decrease, although still no trend 

is detected. So OLS estímates may overstate the effects of union strength on nonunion 

wages and understate the effect of unionizatíon on union wages. The selectivity term is 

significant only in the union wage equatíon and is positive, suggesting negative 

selectivity in the union sector. 

In sum, the results in Tables 4.11 and 4.12 provide a better understanding of how 

union strength affects the wages of production workers at the plant level. Unions 

would seem to follow a policy of wage standardization among their members, while in 

the nonunion sector there is evidence of a threat effect which increases as plant size 

grows. The remaining plant-size premium unaccounted for by this model is fairly large 

and is likely associated with compensatíng differentíals and/or high monitoring costs. 

When the wage equations are corrected for selection bias a slightly dampened impact of 

union strength in the determinatíon of nonunion wages is revealed. In fact, the impact 

of the plant size variables appears to be reduced as well in the adjusted model. 

Manufacturing and Nonmanufachiring Results 

Just as the CPS dataset allows the analysis of particular occupatíonal groups, the 

sample may be divided by industrial groups as well. Due to the prevalence of unionism 

in manufacturing, restrictíng the sample to manufacturing workers should provide a 
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Table 4.12: Estimates of the OLS Model With the Sample 
Restricted to Blue Collar Workers. 

variable 

INTERCEPT 

EDUC 

EDUCSQ 

AGE 

AGESQ 

MARRIED 

WHITE 

MALE 

METRO 

PO 

PSMALL 

PMED 

PLARGE 

PO*PSMALL 

PO*PMED 

PO*PLARGE 

TENURE 

F-Value 
Adj. R-Square 
N= 

Union 

estimate 

0.6655 

0.0292 

-0.0199 

0.0313 

-0.0352 

0.0599 

0.0945 

0.3055 

0.0460 

0.0918 

-0.1471 

-0.1464 

-0.0348 

0.2464 

0.2584 

0.1657 

0.0033 

53.042 
0.407 
1976 

t-value 

4.877 

1.952 

-0.301 

8.190 

-7.661 

3.612 

4.311 

16.028 

1.888 

0.873 

-2.314 

-2.500 

-0.520 

1.962 

2.310 

1.364 

3.583 

VV age Equations^ 

Nonunion 

estimate 

-0.0001 

0.0414 

-0.0212 

0.0419 

-0.0488 

0.0937 

0.1138 

0.3241 

0.0609 

0.1468 

0.0443 

0.0559 

0.1602 

0.0742 

0.1756 

0.2009 

0.0077 

59.269 
0.412 
2189 

t-value 

0.000 

3.163 

-0.367 

11.849 

-11.510 

5.382 

4.842 

17.517 

2.804 

1.106 

1.372 

2.646 

1.814 

0.701 

1.753 

1.563 

7.100 

a The equatíons also included variables for region (3) and industry (7). 
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solid measure of how union power interacts with employer size. The manufacturing 

sector is also advantageous due to the availability of a measure of product market 

stmcture (the concentration ratio) for manufacturing industries. 

The manufacturing sample consists of 2,742 workers for whom information 

conceming plant size is available. Results from this sample are listed in Table 4.13. 

As in the blue coUar sample, the union equatíon estímates for the plant size-PO 

interaction terms are all positíve, significant, and roughly equal in magnitude. Once 

again, this provides evidence that unions succeed in bargaining for a standard wage rate 

for union workers across categories of size. Nonunion estimates find that there exists a 

large-plant premium of about 13% which is not explained by union strength. However, 

unlike the blue coUar sample, none of the plant size-PO interactíon terms show any 

signs of significance in the nonunion equation. There is no evidence that the threat 

effect varies by size for the sample of manufacturing workers. The selectívity 

coefficients in the manufacturing sample are indicative of positive selectivity in the 

nonunion sector, but it cannot be concluded that the union sector equation suffers from 

selectivity bias. 

The estimates in Table 4.13 include the effect on the four-firm concentratíon 

ratio (CR) on wage rates. Concentration appears to be an important source of nonunion 

wage gains. The significant coefficients for both PLARGE and CR in the nonunion 

equation indicate that the plant size premium is independent of industry concentratíon 

in the nonunion sector. The fact that the CR estímate is significant only in the 

nonunion equatíon is consistent with the manufacturing results in Mellow (1983). 

When the CR variable is excluded from the model, the only size related variable to 

show any significant signs of change is the term PLARGE in the nonunion equation 

(Table 4.14). When we eliminate the effect of industry concentratíon from the 
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Table 4.13: Estímates of the Selection Model with the Sample 
Restricted to Manufacturing Workers (including CR). 

variable 

INTERCEPT 

EDUC 

EDUCSQ 

AGE 

AGESQ 

MARRIED 

WHITE 

MALE 

METRO 

PO 

PSMALL 

PMED 

PLARGE 

PO*PSMALL 

PO*PMED 

PO*PLARGE 

TENURE 

CR 

SELECT 

F-Value 
Adj. R-Square 
N = 

Union 

estimate 

1.3098 

0.0011 

0.1046 

0.0155 

-0.0188 

0.0237 

0.1022 

0.2347 

0.0064 

-0.3463 

-0.3367 

-0.3471 

-0.2494 

0.5508 

0.5884 

0.5655 

0.0055 

0.0358 

0.1127 

32.027 
0.398 
1359 

t-value 

3.446 

0.051 

0.990 

3.399 

-3.522 

1.280 

3.533 

9.574 

0.193 

-0.961 

-2.053 

-2.300 

-1.530 

1.360 

1.624 

1.568 

4.599 

0.672 

0.330 

Wage Equations^ 

Nonumon 

estimate 

-0.1265 

0.0179 

0.0969 

0.0236 

-0.0254 

0.0445 

0.0924 

0.2587 

0.0360 

0.0529 

0.0414 

0.0226 

0.1248 

-0.1714 

-0.0369 

-0.0785 

0.0061 

0.1859 

0.4977 

100.51 
0.586 
2038 

t-value 

-0.698 

1.210 

1.679 

5.792 

-5.020 

2.641 

3.738 

14.241 

1.447 

0.330 

0.585 

0.365 

1.926 

-0.839 

-0.199 

-0.413 

5.309 

3.844 

3.716 

a The equatíons also included variables for region (3) and occupatíon (8). 

69 

' i" '"• -^ " ^ g g g ^ ' ? ^ - ' . ? • ^m ^^^mm ^^ÊÊÊÊÊÊÊmtm 



—Hgi 

analysis, the large-plant premium jumps from 13% to over 16%. Therefore. the 

inclusion of the concentration term slightly reduces the estímated plant size effect in the 

nonunion sector. 

OLS comparisons of the manufacturing model yield very similar estímates to the 

adjusted model in the union wage equatíon (Table 4.15). In the nonunion equatíon, the 

large-plant premium in the OLS model increases to about 14.5%. As in the blue collar 

sample, adjusting the nonunion equation for selection bias tends to dampen the effect of 

plant size on wage rates. 

AII in all, both the selection model and the OLS model yield similar results for 

manufacturing workers regarding the plant size-PO interaction terms. For union 

workers, the effect of union strength on wages is fairly equal with respect to plant size, 

and nonunion workers enjoy a large-plant premium that is independent of union 

strength. 

Tuming to the nonmanufacturing sample, the plant size-PO interactíon terms in 

the union equatíon have negatíve coefficients, which is in direct contrast to the 

manufacturing sample. The coefficients (Table 4.16) are not only negative, but 

decrease with size, implying the effect of union strength decreases with size. For 

nonunion workers, there is a strong, increasing effect of plant size independent of 

union strength. As compared to nonunion workers in extra-small plants, the wage 

premium is 8.4% in small plants, 15.7% in medium plants, and 27.7% in large plants. 

This unexplained differentíal suggests that there are factors other than union strength 

which lead to a plant size premium for nonunion workers in nonmanufacturing 

industries. 

In sum, when the focus is on subsamples of the populatíon where unionism is 

prevalent, the effects of union strength are more strongly felt at the plant level. Both 
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Table 4.14: Estímates of the Selection Model with the Sample 
Restricted to Manufacturing Workers (excluding CR). 

variable 

INTERCEPT 

EDUC 

EDUCSQ 

AGE 

AGESQ 

MARRIED 

WHITE 

MALE 

METRO 

PO 

PSMALL 

PMED 

PLARGE 

PO*PSMALL 

PO*PMED 

PO*PLARGE 

TENURE 

SELECT 

F-Value 
Adj. R-Square 
N= 

Union 
estim^tí 

1.3349 

0.0006 

0.1093 

0.0156 

-0.0191 

0.0242 

0.1033 

0.2340 

0.0094 

-0.3383 

-0.3416 

-0.3507 

-0.2559 

0.5511 

0.5818 

0.5719 

0.0057 

0.1507 

34.361 
0.408 
1359 

t-value 

3.489 

0.029 

1.062 

3.445 

-3.565 

1.324 

3.556 

9.264 

0.288 

-0.959 

-2.089 

-2.331 

-1.566 

1.378 

1.630 

1.609 

4.654 

0.431 

Wage Equations^ 

.\onunion 

estimattí 

-0.1891 

0.0247 

0.0737 

0.0250 

-0.0272 

0.0495 

0.0893 

0.2603 

0.0375 

0.1310 

0.0400 

0.0359 

0.1495 

-0.1614 

-0.0637 

-0.1012 

0.0063 

0.5112 

103.952 
0.584 
2038 

t-value 

-1.025 

1.647 

1.261 

6.136 

-5.397 

9.321 

3.702 

14.264 

1.501 

0.831 

0.554 

0.641 

2.657 

-0.781 

-0.347 

-0.535 

5.442 

3.781 

a The equations also included variables for region (3) and occupation (8). 
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the blue collar and manufacturing samples reveal a positive and roughly constant 

impact of union strength on union wages, which suggests that unions achieve their goal 

of standard wage rates for their members regardless of the plant size in which they 

work, thereby reducing the dispersion of wages. For blue collar workers, there is some 

evidence of a threat effect that increases nonunion wages with plant size. When 

manufacturing industries are isolated, there is no evidence of a threat effect, but a 

large-plant premium does exist independent of the threat effect in each sample. The 

unexplained plant size premium is consistent with the earlier fmdings of the full 

sample, and seems to exist regardless of the sample of workers being studied. So, even 

where there appears to be evidence of a threat effect, this effect is only a minor 

contributor to the relatíonship between wages and plant size. Factors other than union 

strength, such as efficiency wages or compensatíng differentíals, are likely responsible 

for the large-plant premium in the nonunion sector. 
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Table 4.15: Estímates of the OLS Model with the Sample 
Restricted to Manufacturing Workers. 

a The equatíons also included variables for region (3) and occupatíon (8). 

variable 

INTERCEPT 

EDUC 

EDUCSQ 

AGE 

AGESQ 

MARRIED 

WHITE 

MALE 

METRO 

PO 

PSMALL 

PMED 

PLARGE 

PO*PSMALL 

PO*PMED 

PO*PLARGE 

TENURE 

CR 

F-Value 
Adj. R-Square 
N = 

Union 

estunate 

1.2051 

0.0038 

0.0917 

0.0161 

-0.0196 

0.0227 

0.0975 

0.2410 

0.0104 

-0.3219 

-0.2353 

-0.3287 

-0.2261 

0.5554 

0.5916 

0.5683 

0.0058 

0.0277 

33.061 
0.398 
1359 

t-value 

6.126 

0.244 

1.306 

3.532 

-3.642 

1.207 

4.073 

12.300 

0.322 

-0.915 

-2.120 

-2.362 

-1.618 

1.401 

1.650 

1.590 

5.522 

0.522 

Wage Equations^ 

Nonunion 

estunate 

0.1631 

0.0332 

0.0301 

0.0265 

-0.0288 

0.0453 

0.0692 

0.2789 

0.0519 

0.0728 

0.0507 

0.0131 

0.1345 

-0.1233 

0.1317 

0.0819 

0.0074 

0.1717 

100.651 
0.581 
2038 

t-value 

1.118 

2.308 

0.545 

6.796 

-6.173 

2.582 

2.701 

15.918 

2.196 

0.505 

0.771 

0.229 

2.254 

-0.656 

0.810 

0.501 

7.529 

3.511 
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Table 4.16: Estímates of the Selectíon Model with the Sample 
Restricted to Workers in the Nonmanufacturing Sector. 

variable 

INTERCEPT 

EDUC 

EDUCSQ 

AGE 

AGESQ 

MARRIED 

WHITE 

MALE 

METRO 

PO 

PSMALL 

PMED 

PLARGE 

PO*PSMALL 

PO*PMED 

PO*PLARGE 

TENURE 

SELECT 

F-Value 
Adj. R-Square 
N= 

Union 

estimate 

2.0815 

-0.0315 

0.1974 

0.0224 

-0.0228 

0.0774 

0.1574 

0.2385 

-0.0160 

-0.2789 

-0.1251 

-0.1374 

-0.0383 

-0.1975 

-0.0399 

-0.2636 

-0.0034 

1.8079 

22.650 
0.439 
1383 

t-value 

5.573 

-1.180 

1.871 

3.688 

-3.106 

3.384 

4.992 

8.231 

-0.504 

-1.742 

-2.527 

-2.520 

-0.534 

-1.703 

-0.381 

-1.812 

-2.359 

5.613 

Wage Equations^ 

Nonumon 

estunate 

-0.4338 

0.0120 

0.1051 

0.0433 

-0.0518 

0.0613 

0.0570 

0.2655 

0.0598 

0.1714 

0.0809 

0.1463 

0.2449 

-0.1970 

-0.1043 

-0.0096 

0.0096 

0.3763 

158.302 
0.442 
5521 

t-value 

-2.865 

0.924 

2.129 

15.445 

-14.770 

4.831 

2.805 

18.964 

3.805 

2.670 

1.446 

7.946 

9.217 

-1.990 

-1.072 

-0.064 

3.121 

2.320 

a The equations also included variables for region (3) and occupation (8). 
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CHAPTER V 

CONCLUSION 

Purpose 

This paper tested the importance of union strength (or the percentage organized) in 

contributíng to the size-wage relationship. This relationship is expected to exist in the 

union sector as the wage-raising power of unions combines with the ability to pay of 

large employers in order to create an increasing size-wage relatíonship. Larger 

employers have a greater ability to pay because they achieve economies of scale both in 

production and in administratíve functíons, and therefore face lower average costs of 

production. Unions therefore exercise their wage-raising power with employers who 

can most afford the increased costs, creating a positve size-wage relationship. On the 

other hand, the standard rate theory states that unions will bargain for a standardized 

wage for their members, which they will eam regardless of the size of their employer. 

In this case, observed wage rates wiU be equal across size categories for union 

members. 

The relationship between union strength, employer size, and wages is expected to 

exist in the nonunion sector as well, due to the threat of unionization. The threat effect 

is hypothesized to be stronger in large firms because they have the ability to pay higher 

wages to forestall the organizatíon of their workers. Smaller nonunion employers who 

operate in more competítíve product markets are less able to respond to the threat of 

unionization by raising wages. So the varying threat effect is thought to be a 

contributor to the size-wage relationship in the nonunion sector. 

These relationships were tested in a framework which allowed union and nonunion 

equatíons to be estímated separately, along with an additíonal equatíon determining 
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union status. The model corrects for selectívity bias, which is caused by the 

nonrandom sorting of workers into the union and nonunion sectors and leads to 

incorrect results if an OLS approach is used. One advantage of this model is that we 

can estimate the impact of unionization on nonunion wage rates. Also, we can estimate 

the impact of union-nonunion wage differentíals in determining union status. 

Previous attempts to measure the size-PO impact on wages have done so using 

either single-equation or two-equation models. More recent models have assumed 

worker sorting by firm size rather than union status but have not properly modeled 

unionizatíon in their estímation procedure. 

Summary of Results 

Summary of the Full Sample Results 

Using May 1979 CPS data, the model was first tested on the fuU sample of private 

sector workers. The estimatíon included two measures of employer size, firm size and 

plant size, to include the effects of both, as well as their interactíon with union 

strength, in the wage determination process. 

The first set of results, however, did not include any interactíon terms, but strictly 

measured the effects of firm size and plant size without the interactíve effects of union 

strength. A definite wage premium was found in the nonunion sector for workers in 

medium and large firms. In the union sector, large firm employees eamed more than 

did workers in small or medium firms, but workers in the extra-small category eamed 

the highest. The finding conceming the extra-small category, however, should be 

viewed with cautíon because of the small sample size of union workers in extra-small 

firms. A large plaiit size premium was found in both the union and nonunion sectors. 
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Including the size-PO interactíon terms measures the extent to which union 

strength contributes to the size premiums. Adding the interaction terms, the union 

sector results found the effect of union strength to be strongest in the extra-small firm 

category. It was weakest in small firms, then gradually increased in medium and large 

firms. Again, the result conceming the extra-small firms is possibly due to the small 

sample size for the extra-small category. Beyond the extra-small category, the effect of 

the percentage organized appeared to increase with firm size, as expected, although this 

increase was fairly small. 

The full model results for the nonunion sector confirm only a slightly stronger 

threat effect in large nonunion firms. The effect of union strength is almost equal for 

both the small and large firm categories and offers no definite trend as size increases. 

This contrasts with the unadjusted OLS estimates which found a definite greater threat 

effect in large firms. Nevertheless, the inclusion of the interactíon terms eliminated the 

firm size differentials found in the Model I specification in either sector. 

The fiill sample results for plant size found evidence that a large-plant premium 

exists in both the union and nonunion sectors, independent of union strength. Thus, it 

cannot be concluded that plant-level threat effects are responsible for the increasing 

plant size effect found in the fuU nonunion sample. In fact, the persistence of the 

large-plant premium found throughout this study would indicate that there are factors 

other than unionizatíon which contribute to the positíve relationship between wages and 

plant size. 

One of the key findings of this model concems the directíon of selectívity in the 

wage equations. The nonunion estímate of the selectivity term is positíve which points 

to positive selectívity in the nonunion sector. This would indicate that nonunion 

workers enjoy a comparative advantage in their choice of sector. That is, a nonunion 

77 

r.-....w«-':«iîl 



mmmtmÊÊÊ^mmíi 

worker eams more than would the average worker in the sample if the average worker 

were randomly selected into the nonunion sector. The union wage equatíon, however, 

finds negatíve selectívity among union workers. Negative selectivity is an unexpected 

outcome which suggests that union workers do not have a comparatíve advantage in 

their choice of sector. But this result is consistent with the findings in previous studies 

and leads Christíe to conclude that union workers seek union employment as an 

artificial means of eaming higher wages. 

Also of interest in the full sample estímation are the results of the probit equarions. 

An advantage of Lee's model is the estimatíon of the union status equatíon which 

measures the importance of the variables determining union status. Estímation of the 

stmctural probit implies that the union-nonunion wage differential is^sily a major 

factor in the decision to become a union member. Also of importance are firm size and 

plant size, which each contribute significantly to the unionizatíon decision. 

While it appears as though adjustíng for selectívity bias eliminates much of the 

increasing firm-level threat effect found in OLS estímates, differences from previous 

research may also be the result of different datasets and specificatíons used in those 

studies. For instance, the Mellow study included govemment workers, for whom size 

does not necessarily reflect the ability to pay nor the wiUingness to thwart unionizatíon. 

And Podgursky focused entirely on blue collar workers and included only plant-level 

measures of employer size. 

Summary of the Sample Stratífied by Size 

Given the possibility that there are stmctural differences in the wage equatíons for 

those in different size categories, the equatíons were estimated separately for different 

levels of firm size. Of interest is the coefficient for the PO variable in each of the 
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wage equations. The stratified results reflect basically the same conclusion for the 

union sector that was reached in the full model, that union strength is more of a 

contributor to large firm wages than to small firm wages. However, union strength 

would not appear to contribute significantly to nonunion wages in any size category. 

Hence, the interaction of union strength and ability to pay was only evident in the 

union sector. Large nonunion firms do not appear to increase wage rates in response to 

the threat of unionizatíon when we estímate the equatíons separately by firm size. 

Summary of the Blue Collar Results 

If the effect of union strength on wages does vary by employer size, it should be 

most evident for an occupatíonal group for which unionism is prevalent. For this 

reason, a subsample of blue coUar workers was tested to see if a size-PO-wage 

relatíonship exists. Some indicatíon of a positive and increasing threat effect was 

indeed detected for nonunion blue collar workers. Although the results were only 

marginally significant, the estimates suggest that a 10% increase in the percentage 

organized wiU lead to almost a 3.5% increase in nonunion large plant wages. Yet, an 

unexplained large plant premium of over 15% remains in the nonunion sector. Both 

effects were even greater in the unadjusted OLS model. So while a positívely sloped 

size-PO-wage profile suggests that the threat effect is responsible for some of the large 

plant premium in nonunion wages, the majority of this premium is due to factors other 

than union strength. For union members, the relationship was positíve, yet fairly 

constant with respect to size, which supports the hypothesis of standardized wages and 

reduced wage dispersion for union workers. The flat PO-wage profile found in the 

union sector results were consistent with previous research. 
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îummary of the Manufacturing/Nonmanufacturing Re<;ii]t<> 

Whereas the blue collar sample isolated an occupatíonal group, we may also 

highlight an industrial group with heavy tíes to unionism. Thus, the model was applied 

to manufacturing workers. 

Due to the availability of data conceming the degree of concentratíon in 

manufacturing industries, we were able to separate the impact of market stmcture from 

the impact of establishment size. Surprisingly, no evidence of a threat effect was found 

in the nonunion equation. Similar to the blue collar sample, though, an unexplained 

large-plant premium of over 15% remained. The effect of industry concentratíon is not 

only independent of plant size in the nonunion equatíon, but appears to be stronger in 

the determination of nonunion wages than does plant size. Excluding the concentration 

term from the model did not change the finding conceming the lack of a threat effect. 

As in the blue coUar sample, union members in manufacturing benefit from 

increases in union strength, but this effect was not found to vary with plant size. 

Again, the standard rate theory appears to hold for nonunion wages. 

Lastly, workers in nonmanufacturing industries were analyzed to compare with 

their manufacturing counterparts. Once again, there was no evidence of a threat effect 

for nonunion workers. However, a positive and increasing plant size effect was found 

independent of unionism in the nonunion sector. 

rnnchision and Implicatíons 

In sum, the overall conclusion of this paper is that union strength is but a minor 

contributor to the observed size-wage relatíonship. When the full sample of private 

sector workers is considered, the impact of the percentage organized seems to increase 

with firm size in the union sector, but only by a small amount. In the nonunion sector. 
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the effect of union strength is only marginally greater in large firms than m small 

firms. Thus, there is not much evidence that the threat effect contributes to the large-

firm premium. At the plant level, the full sample results offer no indicatíon of a 

positíve size-PO relationship in either sector. Yet, a large-plant premium remains in 

each equatíon due to factors unexplained by the wage equations. 

When the sample of blue collar workers is isolated, an increasing threat effect does 

become more apparent. In fact, at the plant level, the only evidence of an increasing 

threat effect occurs in th blue collar sample. But this only explains a minor portion of 

the plant size effect in the nonunion sector. When manufacturing workers are isolated, 

no threat effect is detected at all. In both the blue collar and manufacturing samples, 

the effect of union strength on union wages is fairly constant with respect to plant size. 

Comparison of the selectivity adjusted results with the OLS estimates finds much 

similarity. Perhaps the biggest difference is the advantage of union strength in large 

nonunion firms in OLS estímates of the full sample which, for the most part, is 

eliminated when the estímates are corrected for selectívity bias. However, most of the 

differences in the results here with those found in previous research have more to do 

with the choice of dataset and specificatíon of the equatíons than with sample selection 

bias. 

One result found consistently throughout this study is the unexplained plant size 

differentíal in the nonunion sector. Whether the focus is on blue coUar workers, 

manufacturing workers, nonmanufacturing workers, or the full sample, there exists a 

strong, increasing relatíonship between plant size and nonunion wage rates. In the 

union sector, the standardizatíon of wages seems to mitígate any plant-size premium. 

But the persistence of this effect in the nonunion sector suggests that other factors, such 
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as compensating differenrials, are more important contributors to nonunion size 

differentials than is union strength. 

The findings may have implications conceming the effect of unionism on 

profitability. Literature from profitability studies suggests that unions capture rents 

accming from the retums to market share or market power. To the extent that large 

firms are associated with product market power, large-firm profits are likely sources of 

union wage gains. On the other hand, small firms are more likely to operate in 

competítíve markets and hence, are less likely to eam profits available for capture. 

From the labor market viewpoint, if the profitability relationships hold, then the 

effect of union strength on wages should be an increasing functíon of employer size. 

But while the findings in Chapter IV find some evidence of an increasing size-PO-wage 

relatíonship, the effect is generally not strong enough to explain much of the size-

related premium. In fact, the persistence of a positíve size-wage relatíonship 

independent of union strength might suggest that labor is sharing in large-firm rents 

without the benefit of unionizatíon. Hence, given the finding that unionization is but a 

minor contributor to the size-wage relatíonship, the evidence from profitability studies 

cannot be corroborated. 
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