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Abstract 

This paper theoretically analyzes how firm location and wage differences among 

regions affect inter-municipal cooperation. When considering two regions, such as a city 

and a suburb, the suburb may not desire inter-municipal cooperation because of its low 

revenue. Industrial location induces the local government to accept such cooperation.  

The results depend on the population in the peripheral region. When the population 

is large, the local government in the peripheral region accepts inter-municipal 

cooperation regardless of the industrial location. Conversely, suppose that the peripheral 

population is small. In this case, when the manufacturing sector agglomerates in the city, 

the local government in the peripheral region does not desire such cooperation. The 

peripheral region's local government accepts cooperation only when the manufacturing 

sector disperses and wages in the periphery increase sufficiently.  
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1 Introduction  

 

The global public sector is expected to reduce local public spending and improve 

financial efficiencies because of the declining birthrate and aging population, which 

decreases tax revenue and imposes the burden of social welfare. Alam et al. (2019) 

showed that unexpected factors increase the demand for local public goods and services 

in developing countries, leading to local public spending pressure.  

Some local public goods, such as the registration of addresses, the collection and 

disposal of garbage, fire prevention, and some local government activities, such as 

organizing elections and collecting revenues, have economies of scale (e.g., Solé-Ollé 

and Bosch (2005) and Andrews and Boyne (2011)). For the smallest municipalities, the 

per capita cost is higher because the number of users is lower than the capacity size. For 

these municipalities, increasing local population size decreases the costs of local services 

without the diseconomies of scale, such as the congestion effect.  

Inter-municipal cooperation is expected for financial efficiency and to achieve cost 

savings. This paper theoretically analyzes how firm location and wage differences 
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among regions affect inter-municipal cooperation. Allers and Greef (2018) explain that 

inter-municipal cooperation may improve efficiency because of the economies of scale 

in the production of local public services. Bel and Warner (2015) and Niaounakis and 

Blank (2017) empirically analyze how municipalities can exploit economies of scale. It 

increases the number of people using these services through cooperation among 

municipalities.  

Traditionally, the consolidation of municipalities is proposed to improve efficiency 

and reduce expenditure through economies of scale. Previous studies showed that local 

public expenditure decreases with the regional population as long as the population does 

not exceed a critical size. For many developing countries facing rapid urbanization, 

consolidation is expected to promote economic growth (Tang et al. (2017) ).  

However, the consolidation of municipalities is subject to several drawbacks. First, 

recent studies (e.g., Bless and Baskaran (2016), Miyazaki (2018)) showed that 

consolidation increases local public expenditures; municipal consolidation is no 

exception. Second, some municipalities do not desire municipal consolidation because 

it extinguishes independent control over policy matters. Rather, these municipalities 
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desire decentralization. In practice, many consolidations are implemented compulsorily, 

although the amount of voluntary consolidation is small, particularly when compared 

with the optimal number (e.g., Avellaneda and Gomes (2014), Weese (2015) ).  

For utilizing economies of scale, an alternative solution should be provided to 

maintain decentralization. Inter-municipal cooperation is an efficient policy alternative 

to municipal consolidation. In fiscal decentralization, the problem lies in whether the 

inter-municipal cooperation is voluntarily realized. If cooperation does not occur, it 

should be implemented compulsorily.  

This paper analyzes the relationship between inter-municipal cooperation and 

industrial distribution. On this topic, Roos (2004) analyzed the relationship between 

agglomeration and the public sector. When considering two regions, such as a city and a 

suburb, normally, the suburb does not want inter-municipal cooperation because of its 

low revenue. As a result, it is not implemented voluntarily among these two regions. 

However, if industrial dispersion increases the suburb’s revenue, that policy should be 

influenced, and cooperation would be implemented voluntarily, not compulsorily.  

This paper is organized as follows. Section 2 presents and examines the model 
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presented by this paper. Section 3 analyzes the local government’s behavior without 

inter-municipal cooperation. Section 4 shows the effect of industrial distribution on inter-

municipal cooperation. Section 5 presents concluding remarks. 

 

 

2 The model 

2.1 Setting 

This paper's model follows Takatsuka (2014). This paper considers an economy with two 

regions (Region 1 and Region 2), where each individual in this economy consumes three 

goods: a manufactured good, an agricultural good, and a local public good. 

The manufactured good is produced under constant returns and is provided in the 

national market. Following Anas and Xiong (2003, 2005), the model assumes that the 

equilibrium of the national market is exogenous. Each region can produce intermediate 

goods that can be traded between regions with transportation costs. These goods are 

intermediate inputs in the production of the manufactured good and are produced under 

increasing returns, with local labor as the input. In the market for intermediate goods, 
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monopolistic competition occurs. 

   The manufacturers are located in Region 1, as are the firms making the intermediate 

goods. This means that the manufacturing sector (firms making the manufactured and 

intermediate goods) agglomerates in Region 1. The intermediate goods producer can 

relocate to Region 2. In the equilibrium, when it is efficient for some of the intermediate 

producers to relocate, they disperse in each region. In this case, the manufacturer in 

Region 1 uses all of the intermediate goods that are produced in each region. 

   The agricultural goods are produced under constant returns and are provided in the 

national market. The producer of agricultural goods uses local labor. In each region, the 

labor market is competitive. When intermediate goods producers pay a higher wage than 

the agricultural producers, labor shifts from the production of agricultural goods. Then, 

the region does not produce agricultural goods and imports them from the national 

market. Conversely, when intermediate goods producers are not located in a region 

(offering higher wages), the agricultural producer can use local labor and the region 

produces agricultural goods. 

   Each region has a local government that can provide the local public good. To 
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produce the good, the manufactured good is utilized. The local government imposes an 

income tax on individuals in its own region to finance the production of the local public 

good. The object of each local government is to maximize individual utility in its own 

region. 

   Following Takatsuka (2014) and Tsubuku (2016), in the model, each individual in 

each region supplies one unit of labor and cannot migrate across regions. In this economy, 

the total population is represented by �̅� = L1  + L2, where 𝐿𝑖   (𝑖 = 1,2) is region 𝑖's 

population. This paper assumes that 𝐿1 > 𝐿2. That is, Region 1 is larger (has a greater 

population) than the other region. Intuitively, this assumption means that Region 1 

represents the city and Region 2 represents the periphery. 

 

2.2 Model specification 

 

Individuals in Region 𝑖 have the following utility function:  

𝑈𝑖 = 𝑥𝑖
𝛼𝑧𝑖

1−𝛼𝐺𝑖 

where 𝑥𝑖  is the manufactured good, 𝑧𝑖  is the agricultural good, and 𝐺𝑖  is the local 



8 

 

public good. The budget constraint of an individual is (1 − 𝑡𝑖)𝑤𝑖 = 𝑝𝑥 𝑥𝑖 + 𝑝𝑧 𝑧𝑖 

where 𝑝𝑥 is the price of the manufactured good, 𝑝𝑧 is the price of the agriculture good, 

𝑤𝑖 is the wage, and 𝑡𝑖 is the tax rate.  

   Initially, manufacturing sector agglomerates in Region 1. The production function of 

the manufactured good is as follows: 

𝑋1 = {∫ 𝑞𝑗
𝜌

𝑑𝑗
𝑁1

0

}

1
𝜌

               0 < 𝜌 < 1 

where 𝑞𝑗  denotes the intermediate goods 𝑗  (𝑗 ∈ [0,   𝑁1])  and 𝑁1  is the variety of 

intermediate goods. One intermediate good is produced by one firm. The production 

function of each intermediate good is given by the following: 

                     𝐿𝑞𝑗
= 𝑓 + 𝑏𝑞𝑗    

where 𝐿𝑞𝑗
 is the labor input, 𝑓 is the fixed labor input and 𝑏 is the marginal labor 

input.  

An intermediate goods producer can relocate to Region 2. When producers disperse 

in each region, manufacturers in Region 1 use all of the intermediate goods of each 

region. In this case, the production function of the manufactured good is as follows:   
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𝑋1 = {∫ 𝑞𝑗
𝜌

𝑑𝑗
𝑁1

0

+ ∫ 𝑞𝑘
𝜌

𝑑𝑘
𝑁2

0

}

1
𝜌

                

where 𝑞𝑗 is the intermediate good 𝑗 (𝑗 ∈ [0,   𝑁1]) produced in Region 1 and 𝑞𝑘 is 

the intermediate good 𝑘  (𝑘 ∈ [0,   𝑁2])  produced in Region 2. 𝑁𝑖  is the variety of 

intermediate goods produced in Region 𝑖   (𝑖 = 1,2). For using the good produced in 

Region 2, the producer must pay the iceberg transportation cost that is, 𝜏 > 1 unit of 

the good is required to provide one unit of good in region 1. The production function of 

each intermediate good is the same as that in the case of agglomeration. 

The production function of agricultural good 𝑧 is as follows: 𝑧 = 𝐿𝑧, where 𝐿𝑧 is 

the labor input. This good is produced under perfect competition.  

In each region, the local government can produce the local public good. The 

production function is as follows:  

𝐺𝑖 = exp(𝜖𝐿𝑖) 𝑋𝐺𝑖

𝛾 

where 𝑋𝐺𝑖
  is the manufactured good's input. exp(𝜖𝐿𝑖)  exhibits the population’s 

economies of scale in the production. The budget constraint of the local government is 

given as follows:  



10 

 

𝑡𝑖𝑤𝑖𝐿𝑖 = 𝑝𝑥 𝑋𝐺𝑖
 

The local government maximizes individual utility in its own region. 

 

2.3 Equilibrium of the agglomerated case 

First, the case in which the manufacturing sector agglomerates in Region 1 is analyzed. 

From the first-order condition of production through manufacturing, the following 

condition holds:  

𝑝𝑚𝑗 = 𝑝𝑥𝑋1
1−𝜌

𝑞𝑗
𝑑𝜌−1

             (1) 

where 𝑝𝑚𝑗 is the price of the intermediate good 𝑗 and 𝑞𝑗
𝑑 is the intermediate good j . 

Because the intermediate goods are produced under monopolistic competition, the first-

order condition for profit maximization is given by the following: 

𝑝𝑚𝑗 =
𝑤1𝑏

𝜌
             (2) 

Moreover, from the zero-profit condition, the output of goods and labor input are 

obtained as follows:  

𝑞𝑗 =
𝜌𝑓

𝑏(1 − 𝜌)
             (3) 
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𝐿𝑞𝑗 =
𝑓

1 − 𝜌
             (4) 

It is assumed that the agricultural good is not produced in Region 1. Conversely, in 

Region 2, only the agricultural good is produced. The first-order condition for profit 

maximization is as follows:  

𝑝𝑧 = 𝑤2             (5) 

The labor input for agricultural production is 𝐿2𝑧. In the following, it is assumed that 

𝑝𝑧 = 1 . This assumption and (5) indicate that Region 2's wage is 1. If the agricultural 

good is produced in Region 1, then 1 = 𝑝𝑧 = 𝑤1  holds true. However, if 𝑤1 is larger 

than 1 in the equilibrium, workers in Region 1 do not supply labor to the agricultural 

producer, and the agricultural good is not produced. The assumption that it is not 

produced indicates that the wage is larger than 1 in the equilibrium.  

   In the equilibrium, Region 1's intermediate good market and each region's labor 

markets must clear. From these conditions, the following conditions hold true:   

𝑞𝑗
𝑑 = 𝑞𝑗              (6) 

𝐿1 = 𝑁1𝐿𝑞𝑗             (7) 
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𝐿2 = 𝐿2𝑗              (8) 

Because the intermediate goods are symmetric, (6) is satisfied for each good and the 

labor demand in Region 1 is 𝑁1𝐿𝑞𝑗 .  

   In the equilibrium, equations (1) through (8) determine the variables 𝑤1, 𝑤2,   𝑝𝑚𝑗, 

𝑁1, 𝐿𝑞𝑗, 𝐿2𝑧, 𝑞𝑗, and 𝑞𝑗
𝑑 . The exogenous variables are 𝑝𝑥, 𝑝𝑧, 𝐿1 , and 𝐿2 . From 

these equations, we get the following: 

𝑞𝑗 = 𝑞𝑗
𝑑 =

𝜌𝑓

𝑏(1 − 𝜌)
         𝐿2𝑧 = 𝐿2         𝐿𝑞𝑗 =

𝑓

1 − 𝜌
      𝑤2 = 1             

The variety of intermediate goods is given by the following:  

𝑁1 =
𝐿1(1 − 𝜌)

𝑓
              

The wage in Region 1 is given by the following:  

𝑤1
𝑎 = 𝑝𝑥

𝜌

𝑏
{
1 − 𝜌

𝑓
}

1−𝜌
𝜌

𝐿1

1−𝜌
𝜌                          (9) 

In the following, 𝑤1
𝑎 reflects Region 1's wage in the agglomerated case. From the wage, 

the price of intermediate goods is as follows:  

𝑝𝑚𝑗 = 𝑝𝑥 {
1 − 𝜌

𝑓
}

1−𝜌
𝜌

𝐿1

1−𝜌
𝜌                           

In this equilibrium, the amount of the manufactured product is as follows: 
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𝑋1
𝑎 = {

1 − 𝜌

𝑓
}

1−𝜌
𝜌 𝜌

𝑏
𝐿1

1
𝜌                        (10)       

 

2.4 Equilibrium of a dispersed case 

Now, the case in which intermediate producers disperse in each region is analyzed. The 

profit maximization conditions of the manufactured good producer are as follows:  

𝑝1𝑗 = 𝑝𝑥𝑋1
1−𝜌

𝑞1𝑗
𝑑 𝜌−1

             (11) 

𝑝2𝑘𝜏 = 𝑝𝑥𝑋1
1−𝜌

𝑞2𝑘
𝑑 𝜌−1

             (12) 

where 𝑝1𝑗 is the price of the intermediate goods j produced in Region 1. 𝑝2𝑘 is the 

price of good k produced in Region 2, and 𝑞1𝑗
𝑑   and 𝑞2𝑘

𝑑   denote the demand for 

corresponding goods. In addition, 𝜏  is the iceberg transportation cost.  

Regarding the intermediate goods, from the profit maximization and zero-profit 

conditions, the following conditions hold true: 

𝑝1𝑗 =
𝑤1𝑏

𝜌
             (13) 

𝑝2𝑘 =
𝑤2𝑏

𝜌
             (14) 

𝑞𝑗 = 𝑞𝑘 =
𝜌𝑓

𝑏(1 − 𝜌)
             (15) 
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𝐿𝑞𝑗 = 𝐿𝑞𝑘 =
𝑓

1 − 𝜌
             (16) 

In Region 2, intermediate goods producers begin to provide the intermediate goods if 

they can use Region 2's labor employed by the agricultural producer in the agglomerated 

case. It is possible when they pay a higher wage than the agricultural producer, that is, 

𝑤2 > 1 . Then, the intermediate producer uses all of Region 2's labor force, and the 

agricultural good is not produced. In the equilibrium of the dispersed case, each region 

does not produce the agricultural good and imports it from the national market.  

The market-clearing conditions for intermediate goods and labor are as follows:  

𝑞1𝑗
𝑑 = 𝑞𝑗              (17) 

𝜏𝑞2𝑘
𝑑 = 𝑞𝑘              (18) 

𝐿1 = 𝑁1𝐿𝑞𝑗             (19) 

𝐿2 = 𝑁2𝐿𝑞𝑘             (20) 

Because the intermediate goods are symmetric in each region, (17) and (18) are satisfied 

for each good. From this symmetric condition, (19) and (20) are derived.  

From equations (11) through (20), the following variables are derived: 𝑤1, 𝑤2,   𝑝1𝑗, 
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𝑝2𝑘, 𝑁1, 𝑁2, 𝐿𝑞𝑗, 𝐿𝑞𝑘, 𝑞𝑗, 𝑞𝑘, 𝑞1𝑗
𝑑  , and 𝑞2𝑘

𝑑  . The exogenous variables are 𝑝𝑥, 𝑝𝑧, 

𝐿1 , and 𝐿2 . Then the following is obtained:   

𝑞𝑗 = 𝑞1𝑗
𝑑 =

𝜌𝑓

𝑏(1 − 𝜌)
     𝑞𝑘 =

𝜌𝑓

𝑏(1 − 𝜌)
     𝑞2𝑘

𝑑 =
𝜌𝑓

𝜏𝑏(1 − 𝜌)
       𝐿𝑞𝑗 = 𝐿𝑞𝑘 =

𝑓

1 − 𝜌
   

The varieties of intermediate goods in each region are as follows:  

𝑁1 =
𝐿1(1 − 𝜌)

𝑓
          𝑁2 =

𝐿2(1 − 𝜌)

𝑓
      

The wage in each region is given by the following:  

𝑤1
𝑑 = 𝑝𝑥

𝜌

𝑏
{
1 − 𝜌

𝑓
}

1−𝜌
𝜌

[𝐿1 + 𝐿2𝜏−𝜌]
1−𝜌

𝜌                          (21) 

𝑤2
𝑑 = 𝜏−𝜌𝑝𝑥

𝜌

𝑏
{
1 − 𝜌

𝑓
}

1−𝜌
𝜌

[𝐿1 + 𝐿2𝜏−𝜌]
1−𝜌

𝜌                          (22) 

Comparing (9) and (21), we can observe that (21) is larger than (9). The dispersion of 

the manufacturing sector increases Region 1's wage. This is because the portion of 

Region 2's labor force that is not used for the manufactured good in the agglomerated 

case can be utilized for the production of the good. Moreover, (21) and (22) show that 

𝑤1 𝑤2⁄ = 𝜏𝜌 > 1. This means that Region 1's wage is greater than Region 2's wage in 

the case of dispersion. From these wages, the prices of intermediate goods are given by 

the following: 𝑝1𝑗 = 𝑤1𝑏 𝜌⁄  and 𝑝2𝑘 = 𝑤2𝑏 𝜌⁄ .  

In this equilibrium, the total amount of the manufactured goods produced is given by 
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the following: 

𝑋1
𝑑 = {

1 − 𝜌

𝑓
}

1−𝜌
𝜌 𝜌

𝑏
[𝐿1 + 𝐿2𝜏−𝜌]

1
𝜌                        (23)       

Comparing (10) and (23), we can observe that the amount of production is larger than 

that in the agglomerated case because the labor in Region 2 can be utilized for 

manufactured goods. 

 

2.5 The location decision of intermediate goods firms  

Initially, it is assumed that all firms making intermediate goods agglomerate in Region 

1. However, these firms are able to relocate to Region 2. When the transportation cost of 

the intermediate goods decreases, some firms relocate to Region 2 for the sake of lower 

labor costs. Consequently, the case arises that the intermediate goods firms disperse 

across regions. In equilibrium, this case (dispersed) is realized whenever a higher wage 

is created in Region 2 than in the agglomerated case. When these firms agglomerate in 

Region 1, Region 2's wage 𝑤2
𝑎 is 1. If they distribute across regions, Region 2's wage 

𝑤2
𝑑  is (22). Therefore, if (22) is larger than 1, these firms disperse in equilibrium. 

Consider the transportation cost 𝜏∗  that satisfies (22) = 1 . Because (22) is a 
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decreasing function of 𝜏, if the transportation cost is larger than 𝜏∗, then 𝑤2
𝑎 < 1 and 

the dispersed case does not arise. Conversely, if the transportation cost decreases and 

𝜏 < 𝜏∗, firms disperse across regions. 

 

 

3 Local government behavior  

 

This section analyzes the local government’s behavior, in which it behaves independently. 

That is, the government does not consider cooperation, and each local government seeks 

to maximize individual utility in its own region.  

In Region 1, the local government provides the local public good. From the model’s 

specifications, the local government’s issue is as follows:  

max
𝑡1

𝑉1 = (
𝛼

𝑝𝑥
)

𝛼

(
1 − 𝛼

𝑝𝑥
)

1−𝛼

(1 − 𝑡1)𝑤1 (
𝑡1𝑤1𝐿1

𝑝𝑥
)

𝛾

exp(𝜖𝐿1)               

where 𝑉1  is the indirect utility in Region 1. When the manufacturing sector 

agglomerates in Region 1, 𝑤1 is (9). Conversely, in the case of dispersion, 𝑤1 is (21). 

From the first-order condition of this problem, the tax rate is 𝑡1 = 𝛾 (𝛾 + 1)⁄  and the 
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following is obtained:  

𝐺1 = [
𝛾𝑤1𝐿1

(𝛾 + 1)𝑝𝑥
]

𝛾

exp(𝜖𝐿1)            (24) 

Then, the utility in Region 1 is given by the following:  

𝑉1 = (
𝛼

𝑝𝑥
)

𝛼

(
1 − 𝛼

𝑝𝑥
)

1−𝛼 𝑤1
𝛾+1𝐿1

𝛾

𝛾 + 1
[

𝛾

(𝛾 + 1)𝑝𝑥
]

𝛾

exp(𝜖𝐿1)               (25) 

The local government in Region 2 provides the local public good. Similar to Region 

1, the tax rate is 𝑡2 = 𝛾 (𝛾 + 1)⁄  and the following holds true:  

𝐺2 = [
𝛾𝑤2𝐿2

(𝛾 + 1)𝑝𝑥
]

𝛾

exp(𝜖𝐿2)            

Moreover, the utility is given by the following:  

𝑉2 = (
𝛼

𝑝𝑥
)

𝛼

(
1 − 𝛼

𝑝𝑥
)

1−𝛼 𝑤2
𝛾+1𝐿2

𝛾

𝛾 + 1
[

𝛾

(𝛾 + 1)𝑝𝑥
]

𝛾

exp(𝜖𝐿2)               (26) 

when the manufacturing sector agglomerates in Region 1, 𝑤2 = 1. Conversely, 𝑤2 is 

(22) in the dispersed case. 

 

 

4 Local government cooperation   

 

This section analyzes the cooperation of local governments. The cooperation is 
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implemented as follows: When each local government cooperates, they utilize the 

economies of scale in the production of the local public good. Then, the production 

function is as follows:  

𝐺𝑖 = exp(𝜖�̅�) 𝑋𝐺𝑖

𝛾 

Because of cooperation, in the population’s economies of scale, the local government 

can utilize both region’s total population instead of its own region’s population. If the 

amount of local public good is fixed, cooperation decreases the input through the 

economies of scale. Then, each local government can benefit from the reduction in 

production cost. In other words, the population size decreases the cost of local services. 

For utilizing cooperation, each local government should pay the fixed cost 𝑇. Intuitively, 

this is the transaction costs for cooperation (e.g., Bel and Warner (2015) ).   

   Cooperation is realized when each region wishes to carry this out. First, we analyze 

whether Region 1's local government accepts it. When cooperation is implemented, the 

local government in Region 1 maximizes the utility in its own region. The budget 

constraint of Region 1's local government is as follows:  
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𝑡1𝑤1𝐿1 = 𝑝𝑥 𝑋𝐺1
+ 𝑇   

where 𝑇  reflects the fixed transaction cost for cooperation. The local government's 

issue is as follows: 

max
𝑡1

𝑉1 = (
𝛼

𝑝𝑥
)

𝛼

(
1 − 𝛼

𝑝𝑥
)

1−𝛼

(1 − 𝑡1)𝑤1 (
𝑡1𝑤1𝐿1 − 𝑇

𝑝𝑥
)

𝛾

exp(𝜖�̅�)               

where 𝑤1  is (9) in the agglomerated case and (21) when the dispersed case arises. 

Similar to the previous section, the tax rate is as follows:  

𝑡1 =
𝛾 +

𝑇
𝑤1𝐿1

𝛾 + 1
    

Compared to the previous section, the tax rate is larger. Because of the transaction cost, 

the local government should increase the tax rate. The economies of scale do not reduce 

the public expenditure, although it can enhance the public good’s level. The amount of 

local public good is as follows:  

𝐺1 = [
𝛾(𝑤1𝐿1 − 𝑇)

(𝛾 + 1)𝑝𝑥
]

𝛾

exp(𝜖�̅�)            (24) 

Then, the utility 𝑉1𝑗 is as follows:  

𝑉1𝑗 = (
𝛼

𝑝𝑥
)

𝛼

(
1 − 𝛼

𝑝𝑥
)

1−𝛼 1 −
𝑇

𝑤1𝐿1

𝛾 + 1
𝑤1 [

𝛾(𝑤1𝐿1 − 𝑇)

(𝛾 + 1)𝑝𝑥
]

𝛾

exp(𝜖�̅�)              (27) 

The local government decides whether to cooperate. In this setting, when the utility 

(27) is larger than the utility in a non-cooperation case (25), the local government 
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cooperates.  

First, we analyze the case in which the manufacturing sector agglomerates in Region 

1. From the model specification, the relative utility is as follows:  

𝑉1𝑗

𝑉1
= {1 −

𝑇

𝑤1𝐿1
}

𝛾+1

exp{𝜖(�̅� − 𝐿1)}                    (28)   

where 𝑤1  is (9). When (28) is larger than 1, Region 1's local government wants 

cooperation.  

On the right-hand side of (28), the first term represents the effect of the cost for 

cooperation and the second term is the benefit of cooperation. If 𝐿1 = �̅�, the second term 

is 1 and Region 1's benefit disappears. This means that Region 1 does not want 

cooperation in the case of full population agglomeration. Conversely, if 𝐿1 = �̅� 2⁄ , the 

second term maximizes in the range of �̅� 2⁄ ≤ 𝐿1 ≤ �̅�. This paper assumes that (28) >

1 when 𝐿2 = �̅� 2⁄ . This means that Region 1 desires cooperation when each region's 

population is equal in number.  

Consider 𝐿1
∗   that is a sole solution to the equation (28) = 1  in the range of  

�̅� 2⁄ ≤ 𝐿1 ≤ �̅� . From the previous analysis, when the population is smaller than 𝐿1
∗  , 

Region 1 should accept cooperation. Conversely, when the population is larger than 𝐿1
∗ , 
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Region 1 does not accept it.  

Next, we analyze the case in which the manufacturing sector disperses across regions. 

Then, Region 1's wage increases and the relative utility (28) increases. Assume that  

 (28) > 1  when the manufacturing sector agglomerates in Region 1. Then, in the case 

of dispersion, Region 1 always accepts cooperation.  

To summarize these results, the following lemma is obtained.  

 

Lemma 

Consider the case in which the manufacturing sector agglomerates in Region 1. When 

the population in Region 1 is not sufficiently large, the local government desires 

cooperation. This policy does not change when the firm location pattern changes.  

 

When population agglomeration is almost perfect, the benefit of cooperation almost 

disappears. However, when population agglomeration is not perfect, the local 

government of the larger region always accepts cooperation, whether or not the 

manufacturing sector agglomerates. In the following analysis, we assume that this 
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condition is satisfied. Cooperation is realized if the local government in Region 2 desires 

it.  

In the following, we analyze Region 2's local government policy. The local 

government in Region 2 maximizes the utility in its own region in the case of cooperation. 

In what is similar to Region 1, the tax rate is:  

𝑡2 =
𝛾 +

𝑇
𝑤2𝐿2

𝛾 + 1
   

Similar to Region 1, the economies of scale do not reduce the public expenditure, 

although it can enhance the public good’s level. The utility is given by the following:  

𝑉2𝑗 = (
𝛼

𝑝𝑥
)

𝛼

(
1 − 𝛼

𝑝𝑥
)

1−𝛼 1 −
𝑇

𝑤2𝐿2

𝛾 + 1
𝑤2 [

𝛾(𝑤2𝐿2 − 𝑇)

(𝛾 + 1)𝑝𝑥
]

𝛾

exp(𝜖�̅�)              (29) 

where 𝑤2 is 1 in the agglomerated case and (22) when the dispersed case arises. 

First, we analyze the case in which the manufacturing sector agglomerates in Region 

1. In what is similar to Region 1's analysis, the relative utility is as follows:  

𝑉2𝑗

𝑉2
= {1 −

𝑇

𝑤2𝐿2
}

𝛾+1

exp{𝜖(�̅� − 𝐿2)}                    (30)   

where 𝑤2 = 1 . When (30) is larger than 1, Region 2's local government wants 

cooperation. Conversely, when (30) is smaller than 1, it does not. 

From the assumption, 0 ≤ 𝐿2 ≤ �̅� 2⁄  . holds. If 𝐿2  is sufficiently small, (30) is 



24 

 

smaller than 1 because the utility of the cooperation case  𝑉2𝑗 disappears. When the 

population of Region 2 is sufficiently small, Region 2 cannot pay the transaction cost for 

cooperation and cannot acquire the positive utility. Then, Region 2's local government 

does not accept cooperation. Conversely, if 𝐿2 = �̅� 2⁄ , the first term maximizes in the 

range of 0 ≤ 𝐿2 ≤ �̅� 2⁄  and 𝑉2𝑗 > 0. This means that the capacity for paying the cost 

is enough because of the population. Then, Region 2’s local government may accept 

cooperation. This paper assumes that (30) > 1  when 𝐿2 = �̅� 2⁄  . This means that 

Region 2 wants cooperation when each region's population is the same. 

Consider that 𝐿2
∗  is a sole solution of the equation (30) = 1 in the range of 0 ≤

𝐿2 ≤ �̅� 2⁄  and 𝑉2𝑗 > 0. From the previous analysis, when the population is smaller than 

𝐿2
∗ , Region 2 does not accept cooperation. Conversely, when the population is larger than 

𝐿2
∗ , Region 2 should accept it. To summarize these results, the following proposition is 

obtained.   

 

Proposition 1 

Consider the case in which the manufacturing sector agglomerates in Region 1 and 
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the local government in this region always accepts cooperation. When the population in 

Region 2 is larger than 𝐿2
∗ , cooperation is realized. Conversely, when the population is 

smaller than 𝐿2
∗ , Region 2's local government does not wish to cooperate.   

 

Cooperation causes additional costs for Region 2. Nevertheless, Region 2 desires the 

cooperation if the population is larger because the capacity for taking that cost is enough. 

However, if the population of Region 2 is smaller, the burden of the transaction cost is 

larger for the region, which seriously decreases the utility. Thus, Region 2 should decline 

cooperation.  

Next, we analyze whether the change in industrial distribution (in which the 

manufacturing sector disperses across regions) could change the local government’s 

policy. In what is similar to the agglomerated case, the relative utility is (30), though 𝑤2 

is (22). From the analysis of the locations of intermediate goods firms, the decision 

regarding location is not of concern if the transportation cost is 𝜏∗. Then, (22) = 1 and 

we assume that (30) = 1 in this case. That is, the policy of Region 2's local government 

is one of indifference in the agglomeration. When the transportation cost decreases, 𝜏∗, 
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𝑤2  increases and (30) is larger than 1. In this case, the local government accepts 

cooperation. That is, if the transportation cost decreases sufficiently, (30) increases 

sufficiently and is larger than 1, though (30) is smaller than 1 in the agglomerated case. 

Consequently, the following proposition is obtained. 

 

Proposition 2 

In the case of agglomeration, assume that Region 2's local government declines 

cooperation. The manufacturing sector disperses because of the reduced transportation 

cost; when that cost is sufficiently small, Region 2's local government desires 

cooperation. 

 

From Proposition 1, if the population in Region 2 is not large, Region 2's local 

government does not desire cooperation. However, from Proposition 2, if the 

transportation cost decreases sufficiently, the government accepts cooperation. The 

reduced transportation costs increases Region 2's wages. Correspondingly, the revenue 

of Region 2 increases and the region can accept the participation cost for cooperation. 
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Although the population in Region 2 is smaller, the change in industrial distribution may 

change the local government's policy.   

 

 

5 Conclusion 

 

This paper analyzes how firm location and wage differences among regions affect inter-

municipal cooperation. When considering two regions, such as a city and a suburb, the 

suburb may not desire inter-municipal cooperation because of its low revenue. The 

industrial location induces the local government to accept inter-municipal cooperation.  

The results depend on the population in the peripheral region. When the population 

is large, the local government in the peripheral region accepts inter-municipal 

cooperation regardless of industrial location. Conversely, if the peripheral population is 

small, when the manufacturing sector agglomerates in the city, the local government in 

the peripheral region does not want cooperation. The peripheral region's local 

government accepts cooperation only when the manufacturing sector disperses and 
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wages in the peripheral region sufficiently increase.  

The local public sector is expected to improve financial efficiencies in developed 

countries. Meanwhile, unexpected factors and rapid urbanization has led to local public 

spending pressure in developing countries. Consolidation is an option to solve these 

concerns because it exploits economies of scale. However, some local governments do 

not consolidate and remain independent because of decentralization. In this context, 

inter-municipal cooperation is an alternative to consolidation. In that case, the problem 

lies in whether inter-municipal cooperation is voluntary implemented. This paper shows 

that local governments voluntarily participate in inter-municipal cooperation in some 

cases without such participation being compulsory. 
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