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Abstract 

This paper develops a majority voting model with endogenous public sector 

unionism.  Agents vote on the public sector's right to strike, here modeled as an 

exogenous boost in wages, and then on taxation to fund the provision of some 

public good.  It is found that a majority votes in favour of a public right to strike if 

and only if the changed voting behaviour of public sector workers boosts 

government output despite increased labour costs to the government. 

I. Introduction 

1. Public Sector Unions and Politics1 

Across the political spectrum, commentators see a natural political alliance between 

unionized public sector workers and the recipients of government largesse.  In an interview 

with the Wall Street Journal, Joel Kotkin claims that California is run for, “the very poor, and the 

public employees” (Finley, 2012).  Another commentator, Paul Rahe, speculates about, “public-

sector workers and those who live off government patronage” forming a voting coalition at the 

national level (2011).  This paper investigates the logic behind such a political alliance. 

Public policies have a major impact on the level of unionization of the public sector 

(Gregory & Borland, 1999; Farber & Western, 2002; Freeman & Valletta, 1988).  As Freeman 

(1986) puts it, "in [US] states with laws favorable to unionism, public sector unionism has 

flourished; in states without such laws, it has not" (p. 42).  Freeman also argues that public 

                                                      
1
 I am thankful to David Scoones, Daniel Rondeau, Herbert J. Schuetze, and Stephen E. Hume for their guidance 

and input.  I would also like to thank those of my classmates, family, and friends who provided writing feedback 
and constructive criticism. 
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sector unions, "can be viewed as using their political power to raise demand for public services, 

as well as using their bargaining power to fight for higher wages," (p. 52) though he indicates it 

is "unclear" whether they are successful.  Thus politics impacts unionism, and unionism impacts 

politics. 

 Although there exists a continuum of laws on public unionism, from outright bans 

strongly enforced to laws compelling public sector workers to bargain collectively (Freeman & 

Valletta, 1988), this paper assumes the electorate has a binary choice between an effective 

public sector union able to demand a certain wage by threatening to strike and a non-existent 

or non-effective public union without the ability to strike.  This paper constructs a model where 

people vote on the striking rights of public sector workers, and then on taxation for public good 

provision.  It is found that, in the case of a rational electorate, legislation allowing the public 

sector to strike passes only when unionized public sector workers can succeed in increasing the 

level of public good provision through the political process. 

 The reasoning goes like this: in an economy where some people stand to benefit from 

high taxes, and others stand to benefit from low taxes, the voting outcome depends on which 

group has a majority.  If people in the minority have the opportunity to change the structure of 

the economy in such a way as to put them in the majority, they do it.  The model developed in 

this paper explores the unionization of the public sector as such a structural change.  The 

substitution of collective bargaining for market processes changes public employees' voting 

incentives with respect to taxation, allowing them to act as a "swing vote". 
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 Although public sector unions engage in many activities, this model deals exclusively 

with unions negotiating a higher wage for their members.  This model cannot answer normative 

questions about whether public sector unions are good or bad according to some social welfare 

function, but seeks to answer positive questions about the interactions between public sector 

unions and a democratic political system. 

2. Literature Review 

 This paper fits into the realm of ‘general interest politics’, to borrow Persson’s (1998) 

terminology, although it is connected with that of ‘special interest politics’.  It investigates how 

public sector unions’ bargaining for increased wages (a case of ‘special interest politics’) 

impacts the electorally-determined provision of public goods (a case of ‘general interest 

politics’). 

 Many models of general interest politics, where the policy under study is one-

dimensional, follow from the political framework developed by Black (1948) and Downs (1957).  

Black (1948) examined committee decision making, showing that where each committee 

member's preferences are single-peaked, and decisions are made by majority vote, the 

proposal favored by the committee member with median preferences gets a majority of votes 

against all possible counterproposals.  Downs (1957) applied similar reasoning explicitly to a 

political system, with two parties competing to maximize votes.  In a Downsian framework, 

where voter preferences are single-peaked, everyone is rational, there is only one policy 

dimension, and parties set policy to maximize votes (and not to pursue any other goal), both 

parties converge to the policy preferences of the median voter. 
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 Meltzer and Richard (1981) use this framework in modeling the size of government, 

where the policy variable is a redistributive tax.  They relate the size of government to the 

extent of the franchise and to the distribution of productivity in the economy.  In the majority 

voting equilibrium, the tax rate is set such that the wealth of the median income earner is 

maximized.  This simple model can be seen as a baseline for political economy models of 

generalized income redistribution. 

 The model developed in this paper uses a Downsian political framework to determine a 

redistributive tax, but unlike the model developed by Meltzer and Richard (1981), the 

redistribution happens through the provision of a public good by workers employed by the 

government.  It is demonstrated that the compensation of these workers can lead to a tax rate 

not preferred by the median income earner. 

II. Modeling Public Unions 

1. The Economic Environment 

 The economy I model is exogenously populated by a large number of workers,   , and 

of the involuntarily unemployed,   .  The population is assumed to be so large it can be 

approximated by a continuum.  Agents’ utility derives from their consumption of a private good, 

  , and from their consumption of a publically-provided good,   .  All agents have uniform 

preferences. 
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         (1) 

Utility is assumed to be increasing in both    and   , strictly quasi-concave, differentiable, and 

                 .  Both the private and public good are assumed to be normal goods.  

These assumptions are discussed in subsection 6. 

 Agents working in the private sector produce   units of the private good and are subject 

to a tax of  .  Non-working agents, including all involuntarily unemployed people, produce 

   , and are not subject to taxation.  The levels of   and   are exogenously determined. The 

government produces      units of public good, where   is the size of the public sector and 

     

  
  ,  

      

     ,       .2 

 The government has a hiring preference order, and each worker knows his own place in 

the order,  , which is exogenously determined.  That is, for a given  , all workers with     

are hired by the government.  The main reason for this assumption is technical convenience; it 

avoids the introduction of uncertainty into the model.  However, I believe that it is justified, in 

that most people do have a good idea of whether they are going to be on a government payroll 

tomorrow, a key hint being whether they are on a government payroll today.  This assumption 

is discussed further in subsection 6. 

 The government pays a wage,  , in private goods which is funded by taxation.  Since 

there are no lenders in this economy, the government must balance its budget. 

                                                      
2
 Implicitly, this assumption precludes the possibility that unionization affects the output of public sector workers, 

as output depends only on the number of workers.  According to Freeman, "the evidence available on the effects 
of public sector unions on productivity shows that unionism is not inimical to productivity.  Some studies find 
positive union effects, and some find negative effects.  However, problems of measuring output of public services 
make any firm generalization difficult" (1986, p. 43). 
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           for       (2) 

 (2) gives the balanced budget condition, with the constraint that workers must enter the 

labour force to be taxed. 

    
                          

                
  (3) 

             (4) 

 (3) gives the utility of a worker whose place in the government hiring preference order 

is  ,   .  (4) gives the utility of any involuntarily unemployed person,   . 

 The government wage is dependent on the public sector’s right to strike.  If the public 

sector is barred by law from striking, the government pays the market rate for labour, i.e. 

             .  If the public sector has the right to strike, the government pays the union 

wage,    , where the level of   is exogenous.  This assumption is discussed in subsection 6. 

 The order of events is as follows: first, all agents participate in a referendum on the 

public sector’s right to strike.  Second, all agents participate in a two-party majoritarian vote, 

where   is the only policy variable and parties cannot change their stance once elected.  Third, 

workers choose to enter the labour force so long as      .  Finally, the government sets   

according to the balanced budget condition. 

2. The Political Environment 

 Following Downs (1957), the political system is assumed to be a simple two-party 

majoritarian system3.  The two parties set their policies simultaneously, then each agent votes 

                                                      
3
 For a discussion of alternative voting systems see Austen-Smith (2000). 
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for his preferred policy (casting his ballot randomly if he is indifferent).  There is no deception, 

and after the election, the winning party cannot change its policy.  Parties are vote-maximizing 

and rational. 

 The only policy variable is the tax rate,  .  In this model, there are never more than two 

policy preferences in the population.  This ensures a unique political equilibrium for  . 

 Suppose the most common preference values      over any other value of  .  Then a 

party that sets      has a majority of the votes if the opposing party sets     .  If both 

parties set     , the electorate cast their votes randomly and each party has a 50% chance of 

being elected.  Therefore,      strictly dominates     , so    is the policy pursued. 

3. Electoral Outcomes 

 To solve the model, I consider both the case where the public sector has a right to strike 

(henceforth called the ‘union case’) and the case where it does not have that right (henceforth 

called the ‘non-union case’).  I then compare the final utilities in both cases to determine how 

certain agents vote in the initial referendum. 

The Non-Union Case 

 The non-union case is the simpler of the two cases.  I assume that in the non-union case, 

the government pays the market rate for labour, so              , therefore 

                            .  All workers get the same utility, so they vote as a 

bloc.  Workers’ optimal level of  ,   , is given by the solution to (5): 
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                                        (5) 

 It is clear from my assumptions that       ; otherwise, all workers leave the 

workforce, and            .  Subbing in the market wage,      , allows me to re-

arrange the constraint to put   in terms of  ,   , and  :      
 

.  Subbing this into the 

government production function yields (6): 

   
 

        
   

 
   (6) 

Setting the total derivative to zero gives the utility maximizing condition: 

      

      
 

  

  

  

 
 (7) 

If there is a feasible tax rate at which (7) is satisfied, that is   .  Otherwise, if the public 

good is so highly valued over the private good that (7) could only be satisfied by some 

     , then       , the revenue-maximizing tax.  

 An involuntarily unemployed person’s optimal level of  ,   , is trivially solvable.  Since 

an involuntarily unemployed person’s consumption of the private good is fixed at  , and it has 

been assumed that utility is increasing in   , an involuntarily unemployed person’s optimal level 

of   is the one that yields the highest level of     ; that is, taxation is set to maximize revenues 

at       . 
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 There are two voting blocs, so the electoral outcome depends on which one holds a 

majority4.  The outcomes are summarized in table (A): 

 Unemployed Majority Worker Majority 

(A) 

             

          
    

 
            

    

 
   

          
    

 
         

    

 
   

 

The Union Case 

 In the union case, government workers receive a wage that is higher than the 

productivity of their public-sector counterparts,      , where the level of   is exogenous.  

This means that workers do not vote as a single bloc as in the non-union case. 

 A worker’s preferred tax rate depends on whether he can be hired by the government 

at any tax rate.  Since    , it is clear that a worker would prefer to be hired rather than to 

not be hired by the government.  Furthermore, since   is a constant, a worker once hired 

prefers the tax rate that maximizes     , ie. he prefers   . 

 Subbing   into the balanced budget constraint from (2), and re-arranging to put P in 

terms of  ,  , and    yields equation (8): 

                                                      
4
 The case of an electoral tie is ignored.  I am assuming the values of    and    are so large as to be approximated 

by a continuum, which means an electoral tie is astronomically unlikely. 
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 (8) 

Subbing in the maximum tax rate gives the maximum level of  ,     : 

     
    

    
 (9) 

 The value of      determines the voting blocs.  All workers with        can be hired 

by the government, and so vote with the involuntarily unemployed for   .  Workers with 

       cannot be hired by the government even when taxation is maximized.  Their optimal 

level of  ,    , is given by the solution to (10): 

   
 

        
   

   
    (10) 

Setting the total derivative to zero gives the utility-maximizing condition: 

      

      
 

  

  
 

   

      
  (11) 

 If there is a tax rate at which (11) is satisfied, then that is    .  However, if the public 

good is valued so highly over the private good that (11) cannot be satisfied with      , 

then           . 

 Subbing     into (8) gives the size of the public sector in the case of a non-government 

worker electoral win,     
     

     
. 

As in the non-union case, the electoral outcome depends on which voting bloc holds a 

majority; however, the composition of the blocs has changed.  The outcomes are summarized 

in table (B):  
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 Unemployed/Union Majority Non-Government Majority 

(B) 

                                 

                   

    
             

     

     
   

                       

    
             

     

     
   

                  

    
         

     

     
   

              

    
         

     

     
   

 

 Unlike previous models of redistribution under democracy (Meltzer & Richard, 1981), 

this outcome does not necessarily favour the median income earner.  A non-government 

worker may be the median earner, but if wealthier government workers and poorer 

involuntarily unemployed people form a majority, taxation is set to their benefit. 

4. Voting on Unionism 

 Before agents vote on  , they vote on the public sector’s right to strike.  The outcome of 

this vote determines which of the two cases described above actually occurs.  There are three 

cases to consider: the case where involuntarily unemployed people form a majority,      , 

the case where workers who cannot be hired by the government at the union wage form a 

majority,                , and the case where workers who can be hired by the 

government at the union wage act as a “swing vote”, so the workers have a majority in the non-

union case, and the involuntarily unemployed are in the majority voting bloc in the union case, 

                and      .  Workers who can be hired by the government at the 
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union wage never form a majority because with    , it requires the income of more than 

one non-government worker to pay the salary of a government worker. 

Involuntarily Unemployed Majority Case 

 In the case where involuntarily unemployed people form a majority, they vote not to 

allow public sector employees the right to strike.  Since   is maximized whether public sector 

workers can strike or not, government output, and therefore involuntarily unemployed 

people’s utility, is higher when the cost of government labour is lower: 

      
    

 
             

    
   (12) 

 (12) is necessarily true because utility is increasing in both    and   ,    is the same in 

both cases, and       
 

        
    

  since       . 

Non-Government Worker Majority Case  

 In the case where workers who cannot be hired by the government at the union wage 

form the majority of the population, they choose between voting to allow the public sector to 

strike and getting a utility of           
     

     
  , or voting to disallow a public sector strike 

and getting a utility of              
 

  . 

 In fact, they choose not to allow the public sector to strike, since raising the public 

sector wage to   makes the public good relatively more expensive.  The optimal solution on the 

new budget constraint must be less desirable than the optimal solution on the old budget 

constraint where the public good was cheaper: 
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   (13) 

Government Worker “Swing Vote” Case  

 In the case where workers who can be hired by the government at the union wage form 

a “swing vote”, i.e. where they are in the winning voting bloc in either state of the world,  

              , all three voting groups matter in determining whether the public 

sector is allowed to strike.  Any two groups can out-vote the third. 

 Union Non-Union 

(C) 

                   

    
            

    

 
   

                   

    
            

    

 
   

              

    
         

    

 
   

 

 Table (C) gives the outcomes for all three voting blocks.  It is clear that involuntarily 

unemployed people vote for the union case if 
  

    
 

  

 
, since this is the condition for 

increased government output.  Since       and       , this inequality could go either 

way depending on the values of   ,   ,  , and  . 

  Assuming 
  

    
 

  

 
, workers who are employed by the government are strictly better 

off in the union case, since their consumption of both goods is increased.  Involuntarily 

unemployed people and government workers form a majority and vote for a public sector right 

to strike. 
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 Assuming 
  

    
 

  

 
, involuntarily unemployed people are strictly worse-off in the union 

case than they are in the non-union case, and so vote against a public sector right to strike.  

Workers who cannot be hired by the government at the union wage are also strictly worse-off 

in the union case, as        and       
 

        
    

 .  How workers who can be hired at 

the union wage vote is dependent on the shape of the utility function, but that's 

inconsequential because involuntarily unemployed people and non-government workers form a 

majority and vote against a public sector right to strike. 

 If I assume 
  

    
 

  

 
, then government output is equal in both the union and the non-

union cases.  Involuntarily unemployed people consume exactly the same amounts of private 

and public goods, and so are indifferent.  Workers who are hired by the government in the 

union case prefer the union case as       , and workers who are not hired by the 

government in the union case prefer the non-union case as       .  Since involuntarily 

unemployed people vote randomly (distributing their votes evenly), the non-union case wins 

out, as workers who cannot be hired by the government at the union wage necessarily 

outnumber those who can since the tax revenues from more than one non-government worker 

are required to pay   to a government worker. 

 Therefore, if and only if the inequalities in (14) and (15) are true, the public sector is 

granted a right to strike: 

               (14) 

  
    

 
  
 

 (15) 
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5. Exogenous Variable Changes 

 The inequalities in (14) and (15) are satisfied only when government output in the union 

case exceeds government output in the non-union case.  (14) ensures that unionized public 

sector workers have enough voting power to influence the electoral outcome, and (15) ensures 

that government output is indeed increased despite the increase in labour costs. 

 How does this result respond to ex ante changes in the exogenous variables?  With 

respect to the wage rate under collective bargaining,  , the higher it is, the less likely (14) and 

(15) are to be satisfied.  From (9),      
    

    
.  The more it costs to employ a worker at the 

union wage, the fewer workers the government can employ, and the fewer votes those workers 

can cast in favour of setting the tax rate to   .  Furthermore, even if   is increased from    to 

  , a high   makes it less likely that the increase in taxes increases government output.  

Intuitively, the union is more politically vulnerable the higher are its demands. 

 If the government became more efficient, that is if 
  

  
 increased, or if government 

output became more desirable relative to private output, that is if 
      

      
 decreased, the 

marginal benefit workers receive from taxation would increase, leading them to vote for a 

higher tax rate.  The increase in    makes (15) less likely to be satisfied, since public sector 

workers' ability to raise taxes is decreased when taxes are already high, while (14) remains 

unchanged.  Thus, according to the model, where the government is less efficient voters are 

more likely to grant striking rights to the public sector. 
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 An increase in  , the productivity of workers in the private sector, tends to increase the 

chances of both (14) and (15) being satisfied.  Since        increases,      increases as the 

government is able to collect more revenue at the highest tax rate and to spend it on more 

workers.  As for the inequality in (15), 
  

    
 

  

 
, the increases in   and    decrease the right 

hand side and increase the left hand side, making it more likely to be satisfied, but the 

movement of    could be positive or negative.   However, because the private good is normal, 

the increase in    cannot exceed the increase in  , so (15) is more likely to be satisfied. 

Therefore, in this model, we expect public sector unions to appear when the 

involuntarily unemployed are outnumbered by tax-paying workers by a slim margin; where 

union demands are reasonable; where workers in the private sector have relatively high 

productivity; and where the government is inefficient. 

6. Evaluating Assumptions 

Utility Function 

 The utility function in this model has fairly standard assumptions.  In particular, the 

assumption of strict quasi-concavity, in combination with the assumptions made about the 

government production function which determine agents' budget set, ensures a unique 

solution to any given agent's optimal level of taxation.  However, these assumptions could be 

relaxed such that there was not a unique optimum level of taxation, and there would still be a 

unique political outcome. 
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 For instance, suppose that workers are indifferent between      and       where 

      .  If one political party were to set      and the other were to set      , both 

would receive half the votes of workers, but    , being larger, would receive all of the votes of 

the involuntarily unemployed, and thus    could not be a political equilibrium.  Therefore, if 

multiple optimal tax rates exist, the highest is always the political equilibrium. 

Government Hiring Preference Order  

 A key assumption of this model is that the government has a hiring preference order, 

and each worker's place in the order,  , is known.  This assumption avoids the mathematical 

challenge of introducing uncertainty into the model.  What justifies this assumption is that this 

model is a static approximation of a dynamic world.  In the real world, people know they're 

likely to be government workers tomorrow because they're already government workers today, 

or because they turned in their résumés yesterday. 

 An alternative choice would be to assume people are entirely uncertain about whether 

they are going to work for the government.  Then the expected value of private good 

consumption is given by (16): 

                     (16) 

Recall the balanced budget equation from (2),           .  Subbing this into (16) cancels 

out   and  , giving              , so a risk-neutral worker is ex ante indifferent towards 

any wage differential between the public and private sectors.  Thus any changed voting 

behaviour among workers as a result of changes in the compensation of public sector workers 
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is generated by their attitudes towards risk, which does not seem to be a realistic factor in the 

political influence of public sector unions. 

 In reality there is some uncertainty in the hiring process, particularly for workers on the 

margin, but adding that uncertainty to the model would add a lot of math and not a lot of 

substance, since the number of workers affected would be a small proportion of the total 

voting population. 

Union Wage 

 One thing that drives the results of this model is the assumption that the union wage,  , 

is exogenously determined.  In particular,   has no relationship with taxation,  .  This is what 

changes the union workers' incentives in the vote on taxation.  In the non-union case, 

government workers lose one unit of private good consumption for every unit of additional 

taxation (exactly as though they were non-government workers), and in the union case, 

government workers' private good consumption is unaffected by taxation (as though they were 

involuntarily unemployed). 

 What this assumption amounts to is that public sector unions can bargain for a 

particular after-tax income as opposed to a particular before-tax income with taxes deducted 

from public sector workers' paycheques. 
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III. Conclusion 

1. Summary 

 The model developed in this paper is one in which a fully-rational electorate votes on 

the public sector's right to strike, and then on the level of taxation.  The model is said to be in 

equilibrium when all agents have voted rationally in their own interest; the political parties 

have converged on a unique, optimal level of taxation such that neither party can get an 

electoral win by changing policies; workers choose rationally whether to enter the labour 

market; and the government hires enough workers to balance its budget at the electorally 

selected level of taxation. 

It is found that in equilibrium, because collective bargaining changes public sector 

workers' voting incentives vis-à-vis taxation, involuntarily unemployed workers support a public 

sector right to strike if it has the effect of swinging the vote on taxation in their favour, and if 

the resultant tax increase leads to higher government output despite the increase in labour 

costs.  Only then is the public sector granted a right to strike. 

2. Implications 

 As was mentioned at the beginning of this paper, political commentators have observed 

or expected a political alliance between unionized public sector workers and the recipients of 

government largesse (Finley, 2012; Rahe, 2011).  The results of this model indicate that this 

alliance is by no means guaranteed.  Even though both groups have an incentive to vote for 

higher taxation, they also have incentives to compete over the existing stock of tax revenues. 
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 The conditions under which unions appear in this model can be seen as sufficient but 

not necessary conditions for a unionized public sector.  The assumptions that all agents vote 

rationally in their own favour, and that politicians are constrained by their election promises, 

may give too little weight to the political clout of public sector unions.  Unionized workers are 

more easily politically mobilized than are the general public, and so may vote in larger numbers.  

They might also expend money and effort convincing the electorate to vote in their favour if 

people were not assumed to be fully-informed.  Furthermore, constraining politicians to set 

policy before the election precludes the possibility of unions influencing incumbents through 

lobbying.  Unions might also affect policy by exerting influence over administrative agencies 

that are sheltered from control by the electorate. 

 Other factors, such as ideology, could lead more people to vote for or against public 

unionism than the model predicts.  However, the bulk of these factors point to this model 

understating rather than overstating the incidence of unionism. 

 Broader questions of why unions exist, and what their purpose is, are not addressed in 

this model.  This model assumes that collective bargaining is an existing idea, that it has come 

to a vote, and that the desire for unionization is sufficient among public sector employees to 

have them unionize so long as the law allows for it.  Whatever effects unions have besides 

raising wages are assumed to have a negligible effect on the variables under study. 

3. A Richer Model 

 The demographics of this model were simplified to only two groups: workers with 

uniform productivity and the involuntarily unemployed.  This was done to simplify the labour 
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market, and the interaction between private and public sector employment.  However, one 

could construct a more complex model where workers differ in their productivity levels, as 

Meltzer and Richard (1981) did.  In such a model, the unionization of the public sector would 

shift the identity of the decisive (median) voter, thus influencing tax rates even if public sector 

workers and non-working people could not form a majority. 

 Private sector unions could also be added to the model if the private economy were 

adapted to include capital and firms.  One could easily imagine a referendum on collective 

bargaining rights extending to both the private and public sectors, in which case voters would 

weigh the effects of both types of union.  However, the same argument that unionization 

affects workers' incentives vis-à-vis taxation does not hold in the private sector.  One could 

imagine that unionization, by raising wages and creating unemployment, might either raise or 

lower the electorally-determined level of taxation depending on whether the median voter was 

made more or less wealthy, but that is a different argument for a different paper. 
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