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A model for activating local community activities using nudge theory

TAKAHIRO KIMURA1,a) ATSUKO MUTOH1 KOICHI MORIYAMA1 TOHGOROH MATSUI2

NOBUHIRO INUZUKA1

Abstract: Community activities are civic activities carried out by local residents. In Japan, where the
declining birthrate and aging population and the outflow of population from rural areas to urban areas are
regarded as problems, revitalization of community activities in rural areas has the potential to solve not only
local problems but also national problems. On the other hand, in recent years, the ”nudge theory” in behav-
ioral economics has been used in public policy in Western countries because of its high cost effectiveness. In
this paper, we focus on the human nature such as loss avoidance and social proof used in Nudge theory, and
propose a model that activates activities. From the experimental results, it was confirmed that the proposed
model reduces the situation where the activity fails and the situation where the activity is successful but the
number of participants is small and the burden on each participant is heavy, and the community activity is
activated.
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1 :

X C B C B

0 ≤ X < 1/9 9 0 0 0 —

1/9 ≤ X < 2/9 8 0 0 0 —

2/9 ≤ X < 3/9 7 0 0 0 —

3/9 ≤ X < 4/9 6 4 0 4 —

4/9 ≤ X < 5/9 5 4 0 4 —

5/9 ≤ X < 6/9 4 4 0 4 —

6/9 ≤ X < 7/9 3 4 0 4 —

7/9 ≤ X < 8/9 2 4 0 4 —

8/9 ≤ X < 1 1 4 0 4 —

0

1/3 1/3

3 At
i

(−C + B) ≥ 0 (−C + B) < 0

At
i (2)

−C

At
i

−B

At
i (3) δ

At
i

At+1
i =

{
At

i + δ × (−C +B)ti × (1−At
i), ((−C +B)ti ≥ 0)

At
i + δ × (−C +B)ti ×At

i, ((−C +B)ti < 0)
(2)

At+1
i = At

i + δ × (−C −B)ti ×At
i (3)

Et
i t

Et
i Et

i

(4) λ Et
i

Et+1
i =

{
Et

i + λ× {1− (Et
i )

2}, (taskt = success)

Et
i − λ× {1− (Et

i )
2}, (taskt = failure)

(4)

N t
i

(Friendi

(PartFriendti)

(5) ε

N t+1
i = ε× PartFriendti

Friendi
+ (1− ε)×N t

i (5)

At
i, E

t
i , N

t
i IM t

i Iti

At
i Et

i IM t
i (6)

(7) IM t
i Et

i Iti (8)

σ Et
i At

i

β

Iti i t

Xt
i =

{
1

σ×Et
i+1

, (Et
i ≥ 0)

σ ×−Et
i + 1, (Et

i < 0)
(6)

IM t
i = (At

i)
Xt

i (7)

Iti =
1

1 + eβ×(1−Nt
i−IMt

i )
(8)

3

1

1

4.

4.1

1

2 (9) (10)

2 :

X C B C B

0 ≤ X < 1/9 4.5 0 0 0

1/9 ≤ X < 2/9 4 0 0 0

2/9 ≤ X < 3/9 3.5 0 0 0

3/9 ≤ X < 4/9 3 4 0 4

4/9 ≤ X < 5/9 2.5 4 0 4

5/9 ≤ X < 6/9 2 4 0 4

6/9 ≤ X < 7/9 1.5 4 0 4

7/9 ≤ X < 8/9 1 4 0 4

8/9 ≤ X < 1 0.5 4 0 4
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X C B L C B L

0 ≤ X < 1/9 4.5 0 4 0 0 4

1/9 ≤ X < 2/9 4 0 4 0 0 4

2/9 ≤ X < 3/9 3 0 4 0 0 4

3/9 ≤ X < 4/9 3 4 0 0 4 0

4/9 ≤ X < 5/9 2.5 4 0 0 4 0

5/9 ≤ X < 6/9 2 4 0 0 4 0

6/9 ≤ X < 7/9 1.5 4 0 0 4 0

7/9 ≤ X < 8/9 1 4 0 0 4 0

8/9 ≤ X < 1 0.5 4 0 0 4 0
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1

δ = 0.01, λ =

0.05, ε = 0.5, σ = 2, β = 30, At=1 = 0.5, Et=1 = 0, N t=1 =

0.5, θ = 0.88, η = 2.25, ω = 0.4, ζ = 0.1
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