
Landscape Agreement, Government Subsidy, Enforcing Regulations and the Coalition Game 

景観協定、助成金、罰則強化と提携ゲーム 

Kenichi Shimamoto* 

島本憲一 

景観保全・形成を促進する有効な手法の 1つとして景観協定が考えられる。そこで、本研究では、協力ゲームを活用し、景観協定の

締結に関するメカニズムについて分析を行った。その検証を通じて、景観協定はある一定以上の規模の同意が満たされてはじめて締結

可能になり、全員同意の時に、最も望ましい状態になることが確認された。一方で、フリーライダーが存在する場合は、景観協定の全

員同意が妨げられる要因にもなりえることも確認された。そこで、景観配慮の建築に対する助成金や景観不配慮の建築に対する罰則強

化がどのように機能するのかについて更なる検証を行った。その結果、助成金や罰則強化に伴う費用は、景観協定の同意数がより少な

いレベルでも締結を促進する一方でフリーライダーの数を抑制することにも寄与することがわかった。 
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1. Introduction

Japan had not paid much consideration to the landscape while it conducted a uniform development across the nation with emphasis

on development and flexible building regulations (Saita et al, 2014; Sato, 2011). This led to the establishment of the Landscape Act in 

2004 which encourages the consideration of the landscape in developments. Article 81 and 91 of this Act encourages the formation of 

landscape agreements as an effective measure to preserve and develop landscape with the involvement of the residents (Hoshi and 

Kawasaki, 2014). A landscape agreement is a system that enable landowners and other stakeholders of a block of property within a 

landscape planning area which has building restrictions formulate an advanced and detailed standard for the landscape concerning 

buildings and the environment such as architectural structures and other structures, woodlands, meadows, forestation, outdoor 

advertising and farmland. Hence, a landscape agreement has significance because it provides the residents with the ability to proactively 

protect and plan the landscape of the community by establishing landscape restrictions. 

This paper will focus on the mechanism of entering into a landscape agreement using the coalition game for analysis. The results 

found that the landscape agreement can only be formed when a certain level of supporters exist and the optimal situation is when there 

is a universal agreement. On the other hand, when a free rider exists, it was identified that this can be the cause of preventing a universal 

agreement. This led to examining the effect of subsidies for taking the landscape into consideration and the enforcement of penalties 

for non-consideration has on the ability to form landscape agreements and restricting free riders. As a result, it was found that subsidies 

and enforcement of penalties enabled landscape agreements to be formed with a minimum level of supporters. The number of free 

riders were also controlled.  

2. Landscape Agreement and the Coalition Game

We will consider a landscape planning area. In this area, if households plan architecture that take the landscape into consideration

before the construction starts, the cost per unit area is B yen for each household. On the other hand, if construction starts without taking 

the landscape into consideration, cost such as from external diseconomy may be incurred. For example, according to the Broken 

Windows Theory (Wilson and Kelling, 1982) the deterioration of the environment can have a number of negative impacts such as 

increased crime, decline in sanitation levels leading to further deterioration of the environment and a decline in land prices. Therefore, 

the burden of the cost for improvement will fall on the households. We will assume this cost to the households to be D yen per unit 

area. If the construction of household x did not take the landscape into consideration, then the cost for improvement per unit area for 

each household is xD yen.  

Next, we will examine the conditions that a landscape agreement is formed considering the relationship between the cost of building 
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with landscape consideration and the cost when building without. 

When 𝐵 < 𝐷, the cost of building with the advance consideration for the landscape is less than the cost of not taking the landscape 

into consideration, so the household will take the landscape into consideration when building. Thus, the need for households to form a 

landscape agreement does not exist.  

  When 𝑛𝐷 < 𝐵, even if all the households built without landscape consideration, since the cost is cheaper than taking the landscape 

into consideration, each household will build without landscape consideration. This implies that the cost of taking landscape into 

consideration is too high for each household. In this case, it will also not be necessary to form a landscape agreement.  

   When 𝐷 < 𝐵 < 𝑛𝐷, if a number of households built with landscape consideration, the cost may become cheaper, so discussions 

about landscape consideration may occur. Thus, in this case, there is a possibility of a landscape agreement. Hence, further analysis 

will be conducted.  

Here, the set of players of the coalition game is defined as N. The subset of players within the set will be coalition S and any other 

coalition will be represented as N-S. In this case, the number of members within coalition S will be s and the number of members in 

coalition N-S will be n-s. 

(i) Case of no policy for building with or without landscape consideration

① When both coalition S and coalition N-S build with landscape consideration, the cost to coalition S is:

 𝐸(𝑆) = 𝑠𝐵. (1) 

② When both coalition S and coalition N-S build with landscape consideration, the cost to coalition N-S is:

 𝐸(𝑁 − 𝑆) = (𝑛 − 𝑠)𝐵. (2) 

③ When coalition S builds with landscape consideration and coalition N-S does not, the cost to coalition S is:

 𝐶(𝑆) = 𝑠{𝐵 + (𝑛 − 𝑠)𝐷}. (3) 

④ When coalition S builds with landscape consideration and coalition N-S does not, the cost to coalition N-S is:

 𝐹(𝑁 − 𝑆) = (𝑛 − 𝑠)2𝐷. (4) 

⑤ When coalition S does not build with landscape consideration and coalition N-S does, the cost to coalition S is:

 𝐹(𝑆) = 𝑠2𝐷. (5) 

⑥ When coalition S does not build with landscape consideration and coalition N-S does, the cost to coalition N-S is:

𝐶(𝑁 − 𝑆) = (𝑛 − 𝑠)(𝐵 + 𝑠𝐷).  (6) 

⑦ When both coalition S and coalition N-S does not build with landscape consideration, the cost to coalition S is:

𝐷(𝑆) = 𝑠𝑛𝐷. (7) 

⑧ When both coalition S and coalition N-S does not build with landscape consideration, the cost to coalition N-S is:

𝐷(𝑁 − 𝑆) = (𝑛 − 𝑠)𝑛𝐷.                                                                                (8) 

When the cost to coalition S is greater when coalition S builds with landscape consideration and coalition N-S does not; than the 

cost to coalition S when both coalition S and coalition N-S do not build with landscape consideration, in other words, when 𝐶(𝑆) >

𝐷(𝑆), from (3) and (7), 𝑠{𝐵 + (𝑛 − 𝑠)𝐷} > 𝑠𝑛𝐷 is derived and the following is obtained. 

s < 𝐵
𝐷⁄ . (9) 

In other words, this implies that when the number of supporters of the landscape agreement is less than a certain level, the landscape 

agreement is not established. For example, it identifies that a landscape agreement is not formed when the number of supporters of the 

landscape agreement is less than the ratio of the cost of building with landscape consideration to the cost of building without.  

  On the other hand, when the cost to coalition S when coalition S builds with landscape consideration and coalition N-S does not is 

less than the cost to coalition S when both coalition S and coalition N-S do not build with landscape consideration, in other words, when 

𝐶(𝑆) < 𝐷(𝑆), from (3) and (7),  𝑠{𝐵 + (𝑛 − 𝑠)𝐷} < 𝑠𝑛𝐷 is derived and from 𝑛 ≥ 𝑠, the following is obtained. 

𝑛 ≥ s > 𝐵
𝐷.⁄   (10) 

Hence, this suggests that only when the supporters of the landscape agreement is over a certain level, the landscape agreement is 

established. Furthermore, it identifies that when the number of supporters of the landscape agreement is greater than the ratio of the 

cost to build with landscape consideration to the cost of building without. Moreover, the greater the number of supporters of the 

landscape agreement, the lesser the cost to each household to improve the deterioration to the landscape. This shows that the most 
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favourable outcome is when there is a universal support of the landscape agreement. 

However, a universal agreement in the area is not always possible. We will next attempt to examine the conditions for not achieving 

a consensus with all households in an area. 

Here, we will first assume that coalition S was formed and a landscape agreement was established and buildings with landscape 

consideration was conducted based on this. The cost to remaining coalition N-S to build with landscape consideration and the cost to 

build without will be (2), (4) respectively. 𝐸(𝑁 − 𝑆) > 𝐹(𝑁 − 𝑆) , in other words, when the cost of building with landscape 

consideration is less than building without consideration, the following is obtained.  

(𝑛 − 𝑠)𝐵 > (𝑛 − 𝑠)2𝐷.                                                                             (11)

(11) can be rewritten as follows.

𝑛 − 𝑠 < 𝐵 𝐷.⁄                                                                                     (12)

Hence, on the basis that there is a coalition S that builds with landscape consideration, and the number in the remaining coalition N-

S, is less than the ratio of the cost of building with landscape consideration to the cost of building without, it suggests that coalition N-

S will not form a landscape agreement.   

From these results, we learn that there is a case where the cost to coalition S is less when it builds with landscape consideration than 

without and the cost is cheaper for coalition N-S to build without. In this case, if we consider that coalition S, building with landscape 

consideration provides an external economy to the local area which impacts coalition N-S, then coalition N-S, can be considered a free 

rider. From this, the dominant strategy for each coalition S and coalition N-S will be (building with landscape consideration, building 

without landscape consideration) and this strategy becomes the equilibrium point. In other words, this identifies the possibility of two 

groups emerging, one that supports the active consideration of the landscape and one that is passive. This suggests that the group that 

actively supports building with landscape consideration will not exceed the border of 𝐵 𝐷⁄ . Hence, a universal support of the landscape 

agreement will not be formed which is considered a shortcoming of landscape agreements.  

Here, in order to simplify the conditions of the establishment of landscape agreements which promote building with landscape 

consideration, we will consider the following policies. First, in order to promote building with landscape consideration, the 

implementation of a subsidy to reduce the burden to each household. This subsidy will be provided based on a standard rate r which is 

applied to the per unit area cost of building with landscape consideration. Hence, the cost to each household will be 𝐵(1 − 𝑟). The 

second policy is the implementation of a penalty when building without landscape consideration. The penalty cost will be applied at a 

standard rate f to the per unit area of cost of building without landscape consideration. Hence, the cost to each household will be 𝐷(1 +

𝑓). In the next section, we will analyse these above cases where the implementation of subsidies and penalties are both introduced.   

(ii) Case where landscape considerate building subsidies and landscape inconsiderate building penalties exists.

① When both coalition S and coalition N-S build with landscape consideration, the cost to coalition S is:

𝐸′(𝑆) = 𝑠𝐵(1 − 𝑟). (13) 

② When both coalition S and coalition N-S build with landscape consideration, the cost to coalition N-S is:

 𝐸′(𝑁 − 𝑆) = (𝑛 − 𝑠)𝐵(1 − 𝑟). (14) 

③ When coalition S builds with landscape consideration and coalition N-S does not, the cost to coalition S is:

 𝐶′(𝑆) = 𝑠{𝐵(1 − 𝑟) + (𝑛 − 𝑠)𝐷(1 + 𝑓)}. (15) 

④ When coalition S builds with landscape consideration and coalition N-S does not, the cost to coalition N-S is:

 𝐹′(𝑁 − 𝑆) = (𝑛 − 𝑠)2𝐷(1 + 𝑓). (16) 

⑤ When coalition S does not build with landscape consideration and coalition N-S does, the cost to coalition S is:

𝐹′(𝑆) = 𝑠2𝐷(1 + 𝑓). (17) 

⑥ When coalition S does not build with landscape consideration and coalition N-S does, the cost to coalition N-S is:

𝐶′(𝑁 − 𝑆) = (𝑛 − 𝑠){𝐵(1 − 𝑟) + 𝑠𝐷(1 + 𝑓)}.  (18) 

⑦ When both coalition S and coalition N-S does not build with landscape consideration, the cost to coalition S is:

𝐷′(𝑆) = 𝑠𝑛𝐷(1 + 𝑓). (19) 

⑧ When both coalition S and coalition N-S does not build with landscape consideration, the cost to coalition N-S is:

𝐷′(𝑁 − 𝑆) = (𝑛 − 𝑠)𝑛𝐷(1 + 𝑓).  (20) 
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When the cost to coalition S is greater when coalition S builds with landscape consideration and coalition N-S does not; than the 

cost to coalition S when both coalition S and coalition N-S do not build with landscape consideration, in other words, when 𝐶′(𝑆) >

𝐷′(𝑆), from (15) and (19), 𝑠{𝐵(1 − 𝑟) + (𝑛 − 𝑠)𝐷(1 + 𝑓)} > 𝑠𝑛𝐷(1 + 𝑓) is derived and the following is obtained. 

s <
𝐵(1 − 𝑟)

𝐷(1 + 𝑓).⁄ (21) 

Hence, as in the case where there are no policies for building with or without landscape consideration, it implies that when the 

number of supporters of the landscape agreement are less than a certain level, landscape agreements will not be established. However, 

it was identified that when there are subsidies and penalties and the number of supporters of the landscape agreement is less than the 

ratio of the cost of building with landscape consideration and ‘the reduction in cost from the subsidy’; to the cost of building without 

landscape consideration and ‘the cost from the penalty’; landscape agreement will not be formed. In other words, the number of 

supporters required for a landscape agreement is less when there are subsidies for building with landscape consideration and penalties 

for lack of consideration than when there are no regulations or incentives.  

On the other hand, when the cost to coalition S when building with landscape consideration and coalition N-S builds without is less 

than when both coalition S and coalition N-S builds without landscape consideration, in other words, when 𝐶′(𝑆) < 𝐷′(𝑆) from (15) 

and (19), 𝑠{𝐵(1 − 𝑟) + (𝑛 − 𝑠)𝐷(1 + 𝑓)} < 𝑠𝑛𝐷(1 + 𝑓)is derived and from 𝑛 ≥ 𝑠, the following is obtained. 

𝑛 ≥ s >
𝐵(1 − 𝑟)

𝐷(1 + 𝑓).⁄ (22) 

Hence, as in the case where there were no policies for landscape consideration, this implies that when the number of supporters of the 

landscape agreement is over a certain level, the landscape agreement is established. However, different from the case where there are 

no policies, when the number of supporters of the landscape agreement is greater than the ratio of the cost of building with landscape 

consideration with the reduction from the subsidy; to the cost of building without consideration with the added cost of the penalty; the 

landscape agreement is formed. In other words, compared to the case where there are no policies in place, we learn that a landscape 

agreement is formed with fewer number of supporters when there are subsidies and penalties in place to support the landscape 

considerate building.   

Next, we will analyse the conditions for a landscape agreement not being established for coalition N-S. 

When a landscape agreement is formed to support building with landscape consideration and coalition S is formed which builds 

with landscape consideration based on the agreement, the cost to the remaining coalition N-S for when it builds with landscape 

consideration and when it builds without are represented by (14) and (16) respectively. When 𝐸′(𝑁 − 𝑆) > 𝐹′(𝑁 − 𝑆), in other words, 

the cost of building without landscape consideration with the cost of the penalty applied is cheaper than building with landscape 

consideration with the reduction from the subsidy, the following applies. 

(𝑛 − 𝑠)𝐵(1 − 𝑟) > (𝑛 − 𝑠)2𝐷(1 + 𝑓).                                                                    (23)

(23) can be rewritten as follows.

𝑛 − 𝑠 < 𝐵(1 − 𝑟) 𝐷(1 + 𝑓).⁄                                                                           (24)

Hence, when coalition S that builds with landscape consideration exists and the number of supporters of the remaining coalition N-

S is less than the ratio of the cost of building with landscape consideration including the subsidy; to the cost of building without 

consideration including the penalty; it shows that the landscape agreement is not formed by the remaining group N-S. Compared to the 

case where there are no polices, it suggest that there is less room for free riders.  

From the above, we learn that compared to the case where there are no policies to support landscape considerate building, by 

providing subsidies to support landscape considerate building and enforcing penalties when building without consideration, the support 

of landscape agreement is promoted and is effective in controlling free riders from those who do not support the agreement.  

3. Conclusion

In Japan, there was insufficient consideration of the landscape, since it conducted a uniform development across the nation with

emphasis on development with flexible building regulations. This has led to the Landscape Act in 2004 which encouraged landscape 

considerate development. Based on Article 81 and 91 of the Act, as one of the methods to promote the conservation and formation of 
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the landscape, landscape agreements were encouraged. A landscape agreement enables all the landowners and other stakeholders of a 

block of property within a landscape planning area to formulate an advanced and detailed standard for the landscape if they agree.  

This paper has focused on the mechanism of entering into a landscape agreement using the coalition game for analysis. The results 

of the analysis found that the landscape agreement can only be formed when a certain level of supporters exist and the optimal situation 

is when there is a universal agreement. On the other hand, when a free rider exists, it was identified that this can be the cause of 

preventing a universal agreement. 

This lead to the further examination of the effect of subsidies for building with landscape consideration and the enforcement of 

penalties for non-consideration has on the ability to form landscape agreements and restricting free riders. As a result, it was found that 

compared to where there were no policies, subsidies and enforcement of penalties enabled landscape agreements to be formed with 

fewer number of supporters and the number of free riders were also controlled. Furthermore, it was found that this effect was stronger 

when the size of the subsidy and penalty was greater. Hence, in order to increase the number of supporters of landscape agreements 

and control free riders, it is necessary to implement effective subsidies and penalty systems. With the success of such considerations, 

progress should be made in the preservation and development of Japan’s landscape.  
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