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The evolution of business norm to promote actions mitigating climate change
in the global framework
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Pollution Externalities and Corrective Taxes in a Dynamic Small Open Economy
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Yasuhiro Nakamoto!, Akihiko Yanase?3

1. Introduction

It is no doubt that in the presence of pollution caused by economic activities, without proper
implementation of environmental policies, the environmental externalities cause significant
damages of the natural environment and reduction in social welfare. If pollution accumulates over
time and the pollution externalities are stock rather than flow ones, the issue becomes more
complicated; policy makers should take into account the path of pollution's accumulation process
in the economy and the state of social welfare along the evolution of economy and pollution. In
the absence of proper monitoring of the paths of pollution and economic variables, the
government might implement environmental policies that are too stringent or too lenient
compared to the socially optimal level, and in either case, the *“government failure" could

aggravate the market failure of pollution externalities.

2. Model

This study examines the effects of environmental tax policies in a dynamic model of a
polluted small open economy in which there are two sources of flow pollution,
consumption and production, controlled by consumption and income taxes, and
accumulated pollution affects a negative effect on household's utility.

Households in this economy derive utility from consumption and disutility from labor supply.
In addition, due to the pollution externality, the households suffer from the stock of aggregate
pollution. We consider a situation in which the stock pollution affects the marginal utility of
consumption and the marginal disutility of labor supply separately, by incorporating two
non-separable utility functions. In particular, when the cross derivative between
consumption and pollution has a negative sign, it means that the marginal utility of
consumption decreases with the stock pollution (a distaste effect on consumption in
Michel and Rotillon (1995)). On the other hand, as written in Bosi et al. (2015), recent

empirical contributions have shown a significant negative impact of pollution on labor

I Faculty of Informatics, Kansai University, 2-1-1 Reizanji-cho,Takatsuki-shi, Osaka, 569-1095,
Japan. E-mail: nakamoto@kansai-u.ac.jp
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Japan. E-mail: yanase@soec.nagoya-u.ac.jp

3 Department of Economics, McGill University, 855 Sherbrooke Street West, Montreal, Quebec,
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supply (the leisure effect). The reason that pollution may worsen working conditions

and hence, gives an incentive to substitute leisure time for working one.

3. Results
First, in a decentralized dynamic competitive equilibrium under exogenous tax rates,
we show that whereas a permanent increase in each of the consumption and income
taxes unambiguously reduce the steady-state stock of pollution, a temporary increase
in these taxes may lead to more pollution in the long run, suggesting that more
stringent environmental policy might be ineffective if the regulation is only temporary.
Next, we examine the optimal tax policies that achieve the socially optimal solution

in the decentralized economy. Below figures represent the dynamic movement of stock
pollution P, and the optimal tax rates. Our main finding is that when the distaste

and/or the leisure effects have large impacts, the rate of optimal consumption/income
tax decreases over time as the level of pollution increases. Intuitively, such an increase
in the level of pollution leads to a largely decrease in the marginal utility of
consumption, which shows that the level of consumption will decrease. Similarly, when
the level of the stock pollution increases over time, the level of the labor input
decreases largely and hence, the level of the output decreases, which implies that the
level of consumption will further decrease. Therefore, to avoid such a quite low level of
consumption, the tax rate of consumption/income continues to decrease as the level of
pollution increases.

(a) The optimal path of consumption tax (a) The optimal path of income tax
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On the Choice of Precaution and Production Level with
Endogenous Assets
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Backward- and forward-looking shadow prices in inclusive wealth accounting:

An example of renewable energy capital
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Waste Decomposition Analysis for Material Flow Cost Accounting
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Can we get used to commute dissatisfaction?

oJunya Kumagai® = Mihoko Wakamatsu® * Shunsuke Managi*

1. Introduction

Measuring the value of improvement in condition of public transport is important for policy makers and
transportation planners, especially when they conduct cost-benefit analysis of a certain project related to public
transport. Previous studies have conducted stated preference (SP) surveys to investigate the valuation of in-vehicle
congestion in public transport (Basu and Hunt, 2012; Haywood and Koning, 2015; Batarce et al, 2016; Haywood et
al., 2017; Bjorklund and Swéardh, 2017; Tirachini et al., 2017). The basic concept underlying the valuation is referred
to as decision utility (Kahneman et al., 1997), which is inferred from travel choice behavior under the hypothesis
that an individual selects the mode that will provide the highest utility among a set of alternatives. This usual method,
however, suffers from an innate problem which is caused by misprediction of utility because people underestimate
the intensity of future positive and negative experiences when they choose their travel modes.

Recent studies argued the necessity of experienced utility if the aim is to assess the travelers’ experience (Ettema
et al., 2010; Bergstad et al., 2011). Experienced utility refers the experienced outcome of the choice and
conventionally measurable by asking travelers’ pleasure, distress and satisfaction in the case of transportation
research. In these studies, the methods of assessing travel attributes by using subjective well-being (SWB) and
satisfaction with travel scale (STS) were developed and analyzed.

Adaptation is a critical characteristic of experienced utility. According to Ettema et al. (2010), adaptation in the
case of travel means that uncomfortable travel condition would have negative effect on SWB at first, but it would
have little or no effect left in the end. Although there appears to be little or no effect of commute discomforts, such
as in-vehicle congestion, on SWB when travelers get used to it, policy makers should not draw the conclusion that
reducing serious crowding is completely worthless. Previous studies found the effect of congestion on people’s
stress and health (Cox et al., 2006; Mohd Mahudin et al., 2012). Therefore, even though the effect on SWB cannot
be found if an adaptation exists, these studies imply the remaining effect of congestion on people’s health and stress.

In this study, we analyze the effect of dissatisfaction with in-vehicle congestion in the context of experienced
utility. We focus on whether or not the effect of dissatisfaction with congestion on life satisfaction exists if
individuals adapt, and whether another effect on self-reported health remains. We use the sample of Tokyo, where

travelers frequently face serious in-vehicle crowding of train.

2. Empirical analysis
We used data from a nationwide survey that we conducted through the internet in Japan in year 2015 and 2016.
We distributed questionnaires to approximately 1 million possible respondents and received about 200 thousand

responses. From this dataset, we extracted the sample of train commuters in Tokyo (n=8,534).

* Department of Urban Engineering, School of Engineering, Kyushu University
T 819-0395, 744 Motooka, Nishi-ku, Fukuoka. TEL: 092-802-3408. E-mail: jkumagai.6@gmail.com



We estimated the following equation by OLS. Table 1. Regression results

LS; = B, + B, -Crowding; + 3, - Train,, ., 1) )
. : (1) VARIABLES LS Health
+ 3. -(Crowding. xTrain,,,.. ) + - X,
ﬂs ( gl X 2015,|) ﬂcontrol i Crowding _0.284%*% _0.153**
Health; = 8, + B, -Crowding; + S, - Train (-5.064) (-2.514)

() Crowding x Trainzois  0.163***  0.0265

+ 3. -(Crowding. xTrain.,,.. )+ - X,
ﬂs ( gl 2015,|) ﬂcontrol i (2.710) (0'404)

The dependent variable of equation (1) is S-point life  Trainzos -0.0694** 0.0160
satisfaction (LS) and that of equation (2) is 5-point self-reported o (-2.034) (0.430)
) . . Commuting time -0.0216  -0.0757***
health status (Health) in 2016. Major explanatory variables are (-1.293) (-4.170)
binary: Crowding which equals to 1 if a respondent is dissatisfied =~ Commuting cost -1.92e-05*  1.30e-05
with in-vehicle crowding of train; Trainzes which equals to 1 if a o (-1.811) (1.129)
i o Ind. characteristics Incl. Incl.
respondent had used train for commuting in 2015. We regard a2 ~nstant 2 055***  3.37grw*
respondent whose Trainaois is 1 as a person who are used to train (9.961) (15.05)
commuting. In addition, we include the interaction terms between Observations 8,534
R-squared 0.129 0.061

Crowding and Trainzois in order to clarify the difference in the Note: ** p<0.01, ** p<0.05, * p<0.1.

effect of dissatisfaction with crowding by whether a respondent is

used to commuting by train. We also control a set of variables X, which consists of commuting time, commuting
cost, gender, age, household income, household size, and dummy variables which equal to 1 if a respondent had

experienced life events within 1 year (e.g. job-change, moving, marriage).

3. Results

Table 1 shows the results of the regression model. The results for both specification (1) and (2) indicate that
dissatisfaction with in-vehicle crowding has negative effect on both life satisfaction and self-reported health. In turn,
the interaction terms between Crowding and Trainaois is positively significant on life satisfaction; the effect of
dissatisfaction with crowding on life satisfaction is smaller for the person who had used train as the major
commuting mode in the previous year than for the person who had not. However, this is not the case for health
status. For specification (2) the interaction term is not significant; the dissatisfaction with crowding has negative

effect on health status regardless of being used to train commuting.

4. Discussion

This study examines the effect of dissatisfaction with in-vehicle crowding of train on life satisfaction and health
status under an adaptation: a difference by whether the commuter is used to commuting by train or not. The results
indicate that the adaptation exists in the case of life satisfaction; the magnitude of negative effect of dissatisfaction
with crowding on life satisfaction is lower if the commuter is used to train commuting. However, there is no
difference in the effect on health status. Therefore, we cannot easily regard an improvement in crowding as worthless
even if people are used to train commuting. From our results, we suggest that transport policy which tries to use
experienced utility as their measure should take travellers’ adaptation into consideration. One way to take care of
adaptation is to use other several indicators such as health status than life satisfaction and classify effects of travel
condition according to whether they disappear by adaptation or not. Further research on adaptation to congestion

and travel condition is needed.
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Determinant of household energy efficiency investment: Analysis of refrigerator
purchasing behavior
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HHE -475.91*%** yes=1; no=0 FRyD2TE 1.94x**
FEARmETE 1.99 yes=1; no=0 A _331.76% ﬁ?&?fﬁ?@({:t 5=1
19704 AR 9.30 ZNLUAN R 5=0
197054 703.83*** 6RUTDOFHOFE -134.54 yes=1; no=0
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Gridded Inclusive Wealth

Sustainability Measurement in China and Japan

oBinggi Zhang™ - EE KB N

1. Introduction

The Inclusive Wealth Index (IWI) is a stock-based comprehensive indicator which measures all
of the assets from which human well-being is derived, including human capital (HC), produced
capital (PC) and natural capital (NC). Rather than measuring flows of wealth, like the GDP, IWI
provides unique insights about when one type of capital is being sacrificed to build up another
(trade-offs), and how boosts in some capital types lead to simultaneous jumps in others
(synergies). Up to now, IWI is usually measured and analyzed only at a national level. However,
it cannot be ignored that each capital and inclusive wealth (IW) are not distributed
homogeneously within one country. It’s necessary to apply this measure to a finer scale.

This research created disaggregated maps of inclusive wealth using remote sensing data such as
nighttime light data and land use data for the year 2010, both China and Japan. As well, gridded
maps of HC, PC, NC, and GDP were also produced for analysis. The images were geolocated to

30 arc-second grids, equivalent to approximately 1 km? at the equator.

2. Methodology

For data preparation, we collected agricultural and non-agricultural GDP data and calculated
human capital and produced capital at provincial/prefectural level®. We also obtained multiple
geographic raster data needed?. These data included Globeland30 for land use, DMLP/OLS
Radiance Calibrated Nighttime Lights for luminosity which represents economic activities and
GPW,y4 for gridded population. For the data processing next, all steps were done in ArcGIS.

Primary GDP, non-primary GDP, HC, and PC at a provincial/prefectural level were spatially
disaggregated to each pixel respectively in proportion to amounts of agricultural lands, nighttime
light intensity, population and luminous intensity in urban areas in each pixel.

Natural capital composed of ecosystem service and non-renewable resources like fossil fuels
and mineral resources. For the valuation of ecosystem service (ES), we obtained shadow prices
for each type of land by benefit transfer and then got the wealth of ES for each pixel according to
its land cover. For the second part, we allocated the national capital of each resource to where

they deposit according to their distribution map.
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Finally, gridded inclusive wealth data was produced by adding HC, PC, and NC together. And
primary GDP and non-primary GDP were also added together for gridded GDP.

3. Results

For statistic, the mean value of IW, GDP, HC, and PC at each pixel in Japan is more than 10
times those in China. In the case of NC, the mean value of Japan is smaller.

Fig.1 and Fig.2 shows the distribution of IW and GDP for both the two countries. Maps for
shares of each capital in IW are also displayed. These spatial patterns present that: 1) Human
capital plays the most important role in most whole Japan and eastern China. 2) Produce capital is
concentrated in urban areas. 3) In the areas with lower inclusive wealth, natural capital always
accounts for the most inclusive wealth. 4) There is a striking difference between eastern and
western China which can be divided by an adjusted line based on the Hu Huanyong Line. While

for Japan, the distribution of IW is more balanced.

and NC in China, 2010 (from left to right)

>z

= Share of HC " Share of PC = Share of NC

S |
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Fig.2 Gridded inclusive wealth, GDP, and shares of HC, PC, and NC in Japan, 2010 (from left to right)

4 . Conclusion

Our development of gridded maps of IW and its three capitals provides much more details than
those at a national level. For example, our results prove the success of the Hu Huanyong Line to
some extent. However, the Hu Line can be adjusted slightly so as to indicate not only the
difference in population distribution as it originally did but also the difference in development
and wealth. What’s more, these maps of sustainable or economic indices would facilitate their
easy integration with other environmental or physical datasets (such as air pollution, climate, and

elevation data) which are usually only available in raster or grid formats.

I Taiwan, Hongkong, and Macao were excluded from this study.
2 All values are in 2010 international dollars.
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Consumer perceptions toward seafood produced near the Fukushima nuclear plant

OF&EREE ™ HLH™
1. FCHIC
TEDOHET, BEE IR IRETFHROMPAEE S VLKL DBEMDIHGYY 27
TR T LTWD EWn ) R TV 5 (Okamura et al. 2016; Wada et al. 2016), — 5. KK
LT, MEREBFREZBEAL CEBEBIIOANBEAZEZIMEEN KL VD ON
BRTH D,
oWVl FRETLLORMAEMEEEDBIET DK EZLED 20 O3~ 7280
CBWTEBSNLTWDS, flz2iE, KF (2012) T, ERKEHO0L14FIC, JFREITLT
EEINTEAY LY O ERHICET LT — N EFEM L. ARG Y O fE BRI A 2 0
BAETH, 75— MRIZEEHEDIODELICEWTHERBLLORMEHE WEX BN H D
ZEEBHOLMNILTWD, £72 Aruga(2017) TiX, BB EN CTEEINTZTME O BREDIC
%#é?y&~b#%\ﬁ%$@%%ﬁ%%@%ﬁﬂﬁ#é%ﬁ S A B D
EZEDIRFEP O OBEMOERH & Vo TmBERNRBELLOBMIIH T H2MEERALKT
SHLZBRRHLILEEHLNICL TS, REFRKEZ, AARAMEFELF LI, 20X
IDRFRFELDOREMIIH T OHBEEER LN T MBI ZITOATETVDLIN, £0D
ZLITREDZFG L L THEY ., KEGRIZESZBWIEMEIZD v, I UL O Hlk
RFICBUTDKEXEOEEES, BEDE KEY CIRHEEEDOKIGN R > T 2 AREHE
EEHDE KEBRICENDTHHAEZERAEET L2 L0ERIIRETNVWEF R D,
FTZTCARMETIE., BEREDEEME L~ a0t UB AT EHIT 7 — &2 EL
JRR T L OKEERIZH T OHEZERLZLEET LI LZHMNE LTS, S HITAKNSE
T, BEIZITAET A EZM VWL LT, HEFRORGOREMEZZBEIZANT NS

1T>TW5ah,
2. 9WAE
SHTICE. ETUTOT X LAH9HET VERE LT,

Uy =Vij +&; = X,;B +&; (1)
(AT, U ldmIZEH VPSR 2RSS LICh o THLN DM Vi 3%l o E #9
. EAIA ORI S XKFPHICEBEEZRETERZRL TV D, 20X ) RlEHE
BTN EHT DO KR TIRRAEFEME (CVM) ZHWnWier v — MilldE % £
L, RBEEDTAESNRT~ 7 r U AT O2MEEREBEERICEELZ KITT &
BEZONDHIERIIOVWTOT—X % AF LT,

*

By £ K289 %% Faculty of Economics, Saitama University

T338-8570 HFER I WA EHBX FRAM 255 Tel:048-858-3336 E-mail:aruga@mail.saitama-u.ac.jp
T K PERTZE AT T 236-8648 1 4% )1 KU T 4 R X FE I 2-12-4  Tel: 045-788-7677
E-mail:hwakamatsu@affrc.go.jp



A ORBLEH L L THEERZ AV, BEERIZIESHE —HEN 5100k mBEh 725
FrCEEENT~ 7 mRU B AZ300k mifn 725 CIEEN7-b D LR LAtk TH -
THRW, Bkt n) ZHAKHCTCER L, ZTOBEBERICEEZ LTI HER L
LT, KEDOHARR, BERPOMSEYE O EEHEICH T HEEE, RELEOR
WICH M E R EEND Y A 72T 5k, REEEMR., P~ KRR, Bk
WEICBE T 2. Fl, MR, BEKE, o, FIEKE, BEAERORIE N D DO
BEDNEBAZRE LT, ZOLNERBOMEBEERERATZLE A, BEEMREER~D
YEEHETRWHER AN, ETFAOMNLERICIIZXBEEROL K X B\ VI-10
EHarfWkz, LT, ETNAVTHOWRP > XEEROELIZEE Y 7 A0 OBt
78 & (covariate) & L CTHEHA L 7=,

DXDOETADHEREIESZ 7 AT T ey b TiTolz, 61T, WEZ 7 A0

THONERSTEEBE Y T AMOENE R DT W7 7 A I —%E L., ZiLEx
AW ot b1T o 72,
8. AHER £ JObEy PETILICL MR
Frry Mo, BRI EDE <40 7 H X
MEEND Y R ZEmaifi L, o 3% zii 2 zfi
2 BHEKEDO VI RHFIE T D LISBSTE 500 am3a T 84T
TSR KEMOMA L BOET B g 0OER 0 o 048
HEUE~OEfE 00258 123 0.0082 0.39
DHbHEWIERERL, —FH., REEWR YRy 03077 ¥* 176 -03100 F* 1752
BDEWV, FRAENE Vo L BERIIMEE mmsn 0.0805 *** 427 00918 *** 489
WIZIEOEEBRH D Z L Nbioi-, g RO 00116 0.13 -0.0227 -0.26
i SR A R L B W S T PRI 0.1041 138 0.1619 ** 211
il 0.1184 *** 261 0.0964 ** 2.14
DHP T, ZEEMOE N7 T A LAR Ly 02410 %% 31 -0.1702 ** 221
T ANBENICHEET D ENREINTZ,  #HEkt 01792 #%% 3.1 -0.1462 ** -2.52
ZLT, BCHHDIHICEEEHOBVWE  IHIKE -0.0137 -024 -0.1012* -L17
752D FREEEROE Ny 52y HELOREE 00007 24200002 0
WIErT AL 1.4929 *** 858 1.3163 *** 8.66
D BIBBEERSAE N EBR TR, ok % (2417 V1%, 5%, 107 KK HECA I Clo B =LA R LTU S,

4. TR
JRFE D OKEBRIZCEWTS, TNUETREREYM TITONTEBEFEMNEORR &[RRI
BB T L) 27 FHOBK, BEKELVWSLERTIBEEERICAOREL &
FETN, BEERSCEBRICOEERLD ZENHLNER -T2, £, BES T AN
VRSB VW et E DO XBERO G WA R EE L, IR OR
WS FEFTHL O KEDIZH T L2WEBRBNELS 2B EAONTE, ZO/KENL . 1
BT OIKPFEMIZ KT 2 BEFHEEORLRITIT, Z )V o eFMBERDO = NHEE 2 ¥ —
Ty N LRI EDNTH D AREENREB I N,



FECHRICEBELE-TREEMAEREZ—XHMH
~BLEDBAND~
The Study of Usage Gondition of Allotment Garden and Needs Analysis by Focusing on
Child-rearing Generations: From the Perspective of Food and Agriculture
OCEZEBH - HRXEF - RABRT - BEAEFF™
Nobutaka Ishitsuka, Tomoko Imoto, Cheligeer, and Kiyohide Morita

1. [FCHIC

A, RERNOMEEMTEROEM, 77— K ATL0EMILEIZL->T “BL 2
OIEHE” DIEEMINTWVWD, ZhEMET %L T, FREELRSNMTEITRERD
HTEEZOERBIIREVWEEZOND, LELARS, TRABOFBE XY =7 ENE
BRI FETHRBZD RN ERHLNIR>TEBY, HHEHOFE CHRICBWT
BTRERAMAOERDIRETHI2AEE, BECHT2HM, ARGV R EDOHES
WY ipnD, 22 TARIFEIE, R CHROTREZRERFIEOEE L B HGHASIC L A
LLAALRLTVWEROKEBEZHO T I EE2HE -OEMET . ZOMEEZEE 2,
BZOHME LT, FECHROTRERICH T 2&GE2T7 v 7r— FETHLNZT S,
RBIZ, BICHTHRIFLAVRECHNTIERETRER~OBRFEZRENRET VIZX
STHMTHZETREEBORBICOVWTEREZITI,

2. WAE

AR RO X i AL THY, AT ORLEHICER LTS, 201541
BWT, 390 REEICHRE2, 707X E 25 B % S 4L, FJH31T85% (2003-20154 @ 1))
Thd, HWMBHRENTVWDI290 TRERICEFE CeT7 VU 7ELEM L, FHEN
TOFABEP VDL HRERIZE9%FEMAL TR, KRR TI~240FHAETHDL Z L3
FEAETHoT, THEHAFAEFES Y CHEM I ZHEONT- 1802 35 L BLHGH & % 56
L7 (201646~11A), %, THEIFAMHAEZSAH LT OTTRERICLE R ERIL, 7
U—=2AXR—=2, BIEEIZOWTEHMAERAN, AXVFTHLHZEDRHLNTIR T, K
(2, 201743 A X T L O /N FERIFEAEDOREE LRI T r— bafm L, ik
WLz, RAEFRRBa Casr "ozl LETiRER~OREFHELZELL, T
EHhERE-BRERELZOMAGY, B BEIZOVWTOEWR - THLZIRL, BME
12150, EIIXRIL56%, 9 bANEIEEKIZL2TH » 7=, MIEEMBNIZLMENI0%E 5o,
FEAARUT30~4010H398%, [FEFRBEANEOFELHEIZ3INTH 5,

| N PN Y e

Department of Resource and Environmental Economics, Tohoku University

T980-0845 lEHHERX A FEH ¥ 468-1 E-mail: nobutaka.ishitsuka.s4@dc.tohoku.ac.jp
ST | N N Y e R
g WAL R FRFREFER BLETE S/ e K5 [ BRSO A2 i 5 5



3. THWER

EHRET ALY, TREROFMIZENT, &~ A F 2AOFM (LR FH B4
Fnb), EOY, EEEE, AXCNET 7200 M (b2 HFBHFEND) BB L NI
o7, TRERAMAZEEAEOFHERLEEALTEBY, FECHEROFBIZZALD 45D
EENEB/L WD Z ENRENE, RIC, AR, B, THEFREROD4->DE
PEREAE & DRERET A EFER LTz, £1 KLY, AEREDOANBERZNIELE, HEO
BEEmSFHMLTWD, FROAEPRZNLEFELN ~ATIERAVWEETH DL Z N
TR, BOLRHLZERTRERBMOFMICE T, IVEERBEHRLELRDLZ
ENTRBINT, EBEZEI AL, BEMEZEHRTLIALXICE ST, FELOBEVHIE~
AT ADFME 2> TWD EATHE ZOHMAIE, TREROFHICH TSV TV AN,
W%%ﬁf%hémxﬁzgﬁkﬁ& AARBEZXZTZVALZIFZARNY MZFML T
%, CHAROREHEAEOMEY FT, LOVENEEZITOIREELELVWI AXIZTEAL b
&iaqﬁ{ﬂﬁbfb\foeb\c,{”liq?@%5167%575)%;( O ANLITA R MZCTHE#RESGD Z & T,
ﬁ%ﬁﬁﬂiﬁm‘é:kczof;ﬁé?‘:&béﬂ?{ﬂﬁb“(b\é_2:75»?&%%50 Fm, A2 MiEfh
F L ORZMRFMIE A WD S 2 &R LS F1 TEYPRICLIEBHEE

K JE 7 - N 3 PRICE PLAY TEACH EVENT  pfE
DL AEGELHZELTED, L0 RELE EERED 0389 053+
FEOBLGZH L TWAH AN, DFEVEHEN #oEach

] YT S-S 0392 0086 *
ZEICEYHBLELLTHAARBRBELY X 2= EE(ES5 -0.864 0058 *
ANRIFEEARVFEZFHMLTNWDEF XD, fgﬁh\%“ﬁ\ -0.856 0.034 sk
. < R G - 32 EPN-—F <534

NN =7 BAROEH TG
IW%F%% T 5 N&ITA X2 b &EFEm DRI 0236 0,069
LTWhaWw FAERICEEZE S BB E LT, TEREEH-

N TW=h 0.000 0.107
ZEMENRB LD, SMENREWVLDLEZZFEIT aEsBLsS -0.641 0.108
A DT Y = AR A LTV AR, TIOHE, ¥ e
4.

FTECHRIZ, FELRARPREELMNAEI ZLZHEETHLILRBRL T, TR
BEOBEMNFENG W EARBRINTE, FECHROFMAEZENIE, BEFLERE
DOt ENWE VST REROBMNZZERT D72OITIE, AR THLNIIR-TEHRE
Miztmﬁﬁﬁ@ﬁ%-ﬁ MLETH DL, £, ﬁ%%®ﬁ%fﬁéﬁlﬁﬁééﬂ
CAEEFRIZENLG LRI ENTELITRERMAMBICH T 2& G006, LR
DIREBER RSN, FHRSLZOREELITRERZMP T 2BENES 2L T ZI DAL
DIREZHTICKBRT 22N ER D, RERBRICIVAMPEE . BEBURICS
WTEVEZLDODANADOBEALERLDZ ERMHFIND,

SEX® 1) LB ERGWMAENI (2015) - BT 2 HREBROMAKRIEER B »5HESHL
S KB RBEE



An Analysis of Consumer Preference for the Eco-friendly Agricultural
Products : A Case Study of the Natural Farming Products

OWautai XIA" Katsuya TANAKA™ Usio NISIKAWA™

1. Introduction
Natural farming (not using chemical fertilizers or pesticides and not using fertilizer or

compost based on animal sources) is continuing to be promoted in Hakui. This practice
the vanguard of the national agriculture environmental policy. However, due to the
burden of much physical labor and long working hours, its diffusion has a limit. To
understand better each context of natural farming in consumers, a BWS Best-worst
scaling and a conditional logit model is being conducted.

The objective of this study is to analyze quantitatively the topics of the diffusion
of natural farming products and expectations of consumers about natural farming in
the case of the implementation of natural farming in Hakui. A questionnaire was
conducted among consumers in the Michinoeki Chirithama in Hakui. We distributed
a questionnaire survey to 1,100 consumer and obtained responses from 550 (a response

rate of 50.0%).

2. Methodology

A feature of the BWS model is that choice questions can be classified into three types,
object case (Case 1), profile case (Case 2), and multi-profile case (Case 3) (Louviere et al.,
2015). In this paper, the relatively important objective was to understand the reasons
why respondents would want to use natural agriculture; Case 1- type questions were the
most appropriate. We maximum-difference (max-diff) model. proposed by Finn and

Louviere (1992)
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Note: Four natural farming products were presented in each set.

Fig 1. Example of a Best Worst Scaling choice set as implemented in this study.
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3. Results

Increasing selling price of agricultural products is generally thought to be highly rated
by consumer. However, our results found that “food safety” of the production and
distribution of agricultural products was highest rated by consumers in the Michinoeki.
In the last year of the survey, farmers are increasingly concerned about food safety. An

analysis of the results of the present study are shown in Table 2.

Table 1. Conditional logit model estimates for natural farming products

Variable Coef. Std.Err.
Food safety 2891 ***  0.109
Price of natural farming products 1.409 ***  0.099
Local production for local consumption 0.985 ***  0.096
Activation of the regional economy 0.709 ***  0.094
Cultivation method in consideration of the creatures 0.664 ***  0.095
Producer information 0.225 ** 0.098
Cultivation method in consideration of the global warming ~ 0.083 0.093
Number of observation 8,961

Log likelihood -2635.353

Pseudo R2 0.182

Note : *** ** and* denote that the variables are statistically significant
at at the 1%, 5%, and 10% level, respectively.

Result of Analysis. Food safety and Price of natural farming products, Local
production for local consumption, Activation of the regional economy, among other

points, were highly rated attributes, especially the first-mentioned point

4. Conclusions
Based on these analysis results, we would like to consider implications for future

government measures and policies regarding natural farming products. Below we
consider points.

In the first place, Importance of food safety. The analysis shows a feature of natural
agriculture is the great importance and concern given by consumer to providing safe and
reliable agricultural products using absolutely no chemical fertilizers, herbicides,
pesticides, etc. Building on this point, furthering heightened awareness of the safety of
consumer foods will be good for the diffusion of natural farming. farmers are aware and
concerned about this point also. It is also important to promote the special character of

natural farming products as safe and reliable using no chemical products.
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