The role of nudges in the conservation of natural resources: A behavioral economics
approach

Introduction

Considering the current process of destruction of natural resources in the country and the problems faced by the
present and future generations, the measures taken in the field of conservation and restoration and development
of natural resources don't seem to be enough. Although, to solve these problems, the role of the government as a
planner and supporter of natural resources projects is clear and important (Arayesh and Farajilah Hosseini, 2010
). However, the projects designed to conserve natural resources are implemented based on people's participation.
In general, people's participation in projects in the field of natural resources protection can take place in various
fields. The most important of these issues have been considered in the behavioral examples of the Helpers of
Nature project which can be including planting seedlings, people's participation in times of crisis such as fire,
protection of forests, contributing to environmental protection associations, joining environmental associations,
waste management in terms of separation and volume, joining the natural resources projects through the
organization's systems, introducing people to the natural resources organization in the form of nature's helper,
paying the green tax and etc (Natural resources & watershed management organization -I.R of IRAN, 2023). But
how to attract people's participation in the mentioned issues requires tools that can influence human behavior.
Behavioral economics, as a new scientific field of economic sciences, can measure and analyze the impact of
intentions, beliefs, and motivations on human behavior and decisions, and based on this, it can also provide policy
tools (Asgari et al., 2021). For this reason, it can influence people's behavior to participate in the conservation of
natural resources using behavioral economics approach. Therefore, to realize the goal of attracting people's

participation, the current study considers to examine nudges and the effectiveness of nudges on people's behavior

using behavioral economics approach
Materials and Methods “ Q

. .
The sampling method of the research is convenience sampling. The number of samples is 213 people using the
online questionnaire in two separate groups. This study is a quasi-experimental design and its type is a comparison
between two groups. The number of the control group includes 108 people and the number of the treatment group
includes 105 people. The control and treatment groups were independent. Each of the groups had completely
common questions and response criteria. In this study, the control and treatment groups did not receive any
training, but only the treatment group was given additional information about cognitive errors along with related
questions. First, the Mann-Whitney-Wilcoxon test is used to check and compare the ratings regarding
supplementary information as well as the answers of people in the two groups. The ordered probit regression is
used to analyze the relationship between ordinal or ranked dependent variables related to natural resource
protection behavior and independent treatment (nudge) variables and other variables. For the relative dependent
variables (the time of registration of cooperation request and the number of people introduced as a nature helper),
the ordinary least square regression is used to analyze the effect of the treatment binary variable on the people's
behavior in the field of natural resources conservation

Results and discussion\

In total, the results of tests and estimation of models showed that out of 19 nudges, 14 nudges includes; Normative
default, time limit, anchor and exemplify, carrot and stick, personalization, decoy effect, authority confirmation
bias, bandwagon effect, present bias, automatic recommendation, halo effect and ownership effect (1) and (2) and
(3) had a significant impact on these people's behavior, respectively, the number of seedlings, the time of
registering a request for cooperation, participation in firefighting, waste production, the number of members
introduced as a nature’s helper, choosing tasks, membership in associations, membership in a special association,
recycling, people's action preferences for forest protection, the percentage of perceived success for projects,
willingness to spend taxes to beautify one's neighborhood, willingness to spend taxes to protect forests in one's
area, and applying zoning to protect forests. The direction of influence in all nudges (except for the normative
default and time limit) on people's behavior has been positive and significant. The marginal effects also showed
that all nudges had the positive effect (with ordinal or ranked dependent variable) on the selection of the target
option(s) in the treatment group compared to the control group. The carrot and stick policy had no significant
effect on the ordinal variable of waste production, but the effect of this nudge on dummy variable of waste
production was significant, This means that this nudge has had a positive and significant effect on maintaining
the existing situation (garbage collection every day of the week) and reducing the amount of garbage (choosing



20 kg of garbage and less per week). The normative default and the time limit had a negative and significant effect
(respectively) on the number of seedlings and the registration time of cooperation requests for planting seedlings.
These negative effects have also confirmed the positive effect of nudging on people's behavior. Although the
normative default resulted in fewer seedlings being planted by individuals, this occurred because the default was
set at a minimal level and individuals were significantly more inclined to follow the default. The nudge of the
time limit also led to a reduction in the time to register cooperation requests by individuals, so that people tended
to register their request faster.

Conclusion

According to the results of this research, to attract the people's participation in the¥onservation of natural
resources , the following should be considered: defaults, low-cost anchors, clear examplgs, incentives and
punishments, highlight individual performance through personalization, using existing pri es for more

cooperation, confirming people's sovereignty, presenting reports during performance, imme s, making
SMS and telephone systems available to compensate for people's lack of action, considegi limits for
registering people in programs and projects, providing success report j i
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Tablel. Descriptive statistics of demographic, personality, friendly behavior of natural resources variables in the
control and treatment groups
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Control group
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Treatment group
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S Abundance percentage Abundance percentage Scales Variables
Mann-
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Table 2. Descriptive statistics of natural resource protection behaviors in the control and treatment groups
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Whitney
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Membership in a
41/67 leh special associations
A\
39/81 71/43
0/49 20/37 Wlaﬂ \ o Sllle <8l
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Whitney y y
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nature’s helper was measured in
scale 0 to 100
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Model 2
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(=]
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o by

Ait‘association

-0/47**

Sy Bl
Agreeableness
Log Likelihood
(Log
pseudolikelihood)
4/24** LR Chi2
0/01 Pseudo R2
1 VIF
4/25 Wald chi2
0/039 Prob>chi2
213 Number of obs
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Table 4. The marginal effects of the variables on the seedling planting behavior
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Tableys. The results of the ordinal probit model for the firefighting behavior
(¥) Jo (V) Jse L e
Model 2 Model 1 Variables
0/47*** 0/44*** ooy
(015) (015) Treatment
072 — Ol Gpae 3 o9 dy0
(0/08) Saving water
-254/91 -257/91 Log Likelihood
(Log pseudolikelihood)
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0/00 0/00 Prob>chi2
213 213 Number of obs
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Table 6. The marginal effects of variables on the fire firefighting behavior
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Table 7. The results of the probit model for the amount of waste production
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Model 2 Model 1
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Table 8. The results of the ordinary least squares regression for the number of introduced members in the form of
nature's helper
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(2/50) (2/71) Treatment
9/42 ** - Pl
(2/99) Student
-TI75 *** — Udg) s 53 (€5l 9> W yo
(2/01)

Energy saving in the lighting
system
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Table 9. The results of the ordinal probit model for choosing tasks

(Y) Joo (V) Jao

Model 2 Model 1
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Table 10. The marginal effects of the variables on choosing tasks
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Nature's helper and Helper of the Nature's helper‘

Helper of the forest= 3 forest =2 =1
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A\ ¥ .
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*x ** % Significant at 19095%, 10% levels
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Model 2
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(550) Copumicr

Gender (Male)
Sndy Fly
Agreeableness
-225/22 Log Likelihood
(Log
pseudolikelihood)
9/26*** LR Chi2
0/064 0/02 Pseudo R2
1/01 1 VIF
29/32 9/43 Wald chi2
0/00 0/00 Prob>chi2
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Table 12. The marginal effects of the variables on membership in associations

£=phlo Hlww Y =bb Y=o o = s Jilo o
very willing=4 willing=3 not willing =2 )

not willing at all
=1
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D
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0/27%%* 0/02 -0/22** -0/07 (550) o £=
Gender (Male) % CE‘
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Agreeableness
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Table 13. The results of ordinal probit model for joining a particular association

(¥) Joo (V) Jao

Model 2 Model 1

0/76*** 0/76*** ooy
(0/16) (0/16) Treatment
0/31* b ple bis coonl

(0/17)




Importance of
conservation of
natural resources

-190/52 -192/27 Log Likelihood
(Log
pseudolikelihood)
25/14*** 21/65*** LR Chi2
0/06 0/05 Pseudo R2
1 1 VIF
23/50 20/39 Wald chi2
0/00 0/00 Prob>chi2
213 213 Number of obs

Numbers in parenthesis are SE sws jlxe Bl sl 351, 31 sluel
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Table 14. The marginal effects of the variables on joining@articular associa
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The special It doesn't make a Other ass
association =3 difference =2
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Table 15. The results of the ordinal probit model for the willingness to recycle waste

(¥) J (V) J%
Model 2 Model 1 ‘
0/35%* 0/28* e
(0716) (0716) Treatment
-1/05** -——- (_))A) Conis
(0746) Gendgi(Male)
0/ P &3P 2o Ao
(0/09)

0/05**
(0/02)
17oms st
A N
24]92%x

0/068

Wald chi2
Prob>chi?2
Number of obs
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ginal effect of the variables on the willingness to to recycle waste
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- Y =g
very willing willing not willing not willing at
all
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Gender(Male) =3 %
0/12%%* -0/097*** -0/021 -0/002 s 0 ~
Saving

0/0224** -0/0179** -0/004** -0/0005 Q55 4y SdgiS




Openness

*Hk *% * Significant at 1%, 5%, 10% levels
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Table 17. W gﬂs of the Okgdi i action preferences for forests protection

(V) Jse

Model 1
0/25* oleyd
(0/15) Treatment
” o Candg
Financial situation
-250/07 -251/99 Log Likelihood
(Log pseudolikelihood)
6/68** 2/8* LR Chi2
0/01 0/005 Pseudo R2
1 1 VIF
6/63 2/79 Wald chi2
0/04 0/09 Prob>chi2
213 213 Number of obs

Numbers in parenthesis are SE.sus jlxe cily>sl jl,, J80 sliel
Source: Research findings jizg} slaasl, :isle
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Table 18. The marginal effects of the variables on the action preferences for forest protection
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f the ordinary least squares model for time to register cooperation request

() J% (V) J%
Model 2 Model 1
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(0/91) (0/93) Treatment
1/08** .
(J"“J
(0/5) Age
2/93*** il
(1/11) Student
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(0712) Extraversion

0/08 0/01 R?
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F(3,205), Prob=0/22 Ramsy
Chi2=1/80, Prob=0/18  Chi2=0/01, Prob=0/92 Breusch pagan
F(4, 208), Prob=0/00  F(, 208), Prob= 0/05 Significance
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Table 20. The results of the ordinal probit model for the percentage of perceived success of projects

(¥) Joe (V) Jse

Model 2 Model 1

0/52*** 0/57*** ooy
(015) (015) Treatment

-0/04** - Q0 & (SdguS
(0/02)

Openness




0/06** Gl 3l

(0/03) Agreeableness
0/05* sS o9x
(0/03) Extraversion
-267/18 -274/08 Log Likelihood
(Log pseudolikelihood)
28/38*** 14/58*** LR Chi2
0/05 0/02 Pseudo R2
1/05 1 VIF
27/36 13/48 Wald chi2
0/00 0/00 Prob>chi2
213 213 Number of obs

Numbers in parenthesis are SE.sws jlxe Bl 5ol 31, 31 slael

Source: Research findings sy slaasl :isle
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Table 21. The marginal effect variables on the percentage of Pkceived success

Qe 5l i Qe Gor oo Y=aop0e p;  =cC
0,
More than 90 Between 50% Lowerih;n 50%
percent=4 and 90%-= 3 =
-0/051***
0/119%** 0/105%** “ Treatment § B
5
A\ 2
&k Treatment
-0/009** 0/014** )50 & (5248 -
Openness o ~
0/011*** hl** 0/0L7*** pl c . e F
A\ EDTY 35
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Agreeableness

, * Significant at 1%, 5%, 10% levels
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Table 22. The results of the ordinal probit model for the amount of agreement to pay taxes and apply
regional zoning
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Dependent variable: The Dependent variable: Dependent variable: Agreeing FETS
beliefs of the protection of Agreeing to pay taxes to pay taxes .
forests variables

0 :

Model 1

(¥) J% (V) J (¥) J% (V) J%
Model 2)  Model (1)  Model (2)  Model (1)

- = - (1) oley
Treatment (1)
1/61%%* 1/55%* (Y) ooy
(0117) (0/16) Treatment (2)
- 0/28* b @le bis Coonl
(016) “ The importance of
A N conservation of natural
resources
0/46> - o ol 3
G0l )Y Cogas
(0/23) “‘ Membership in
associations
0/74%** 0/72%** & X W - (¥) gloy
(0/15) (0715) “ Treatment (3)
0714 ~ A Sl Gpan > o 4y
(0/o8) “ Saving water
-254/65 -256(89 ~244/25 -249/29 Log Likelihood
(Log pseudolikelihood)
24/51** 21/42%** 89/93*** 79/54%** LR Chi2
0/045 0/04 0/15 0/13 Pseudo R2
1 N1 1 1 VIF
29/24 81/13 67/74 Wald chi2
0/00 0/00 0/00 Prob>chi2
213 213 Number of obs

Numbers in parenthesis are SE. .sus jlxe Blyoul 51, J315 slacl
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Table 23. The marginal effects of the variables on the amount of agreeing to spend taxes in one's neighborhood and
region
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