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Abstract On Sado Island in central Japan, wildlife-friendly farming is widely
practiced, using the crested ibis (Nipponia nippon) as an icon. On the basis of
farmer preferences, we applied the best—worst scaling (BWS) approach to evaluate
the difficulty of implementing seven representative wildlife-friendly farming
practices on Sado Island. Typical wildlife-friendly farming practices include
reduced inputs of agrochemicals (50 % or 80 % agrochemical reduction),
organic (agrochemical-free) cultivation, winter flooding, installation of diversion
ditches, installation of fishways, and installation of biotopes (fallow flooding).
We conducted a questionnaire survey of 5,010 farmers on Sado Island who distri-
buted rice to Japan Agricultural Cooperatives (JA) at the time of the survey.
We employed two approaches to analyze the BWS data: counting analysis and
econometric analysis. The results of both analyses showed that organic cultivation
was the most difficult of all types of farming practices and that 50 % agrochemical
reduction was the least difficult. As expected, the burden of implementing the
various farming practices differed. When a farming practice can produce a certain
amount of biodiversity with less burden, the practice is considered more efficient.
The results of our analysis can be utilized to evaluate each farming practice
by quantifying its cost-effectiveness. Our study approach may be an effective
assessment tool for disseminating wildlife-friendly farming practices.

Keywords Best—worst scaling « Wildlife-friendly farming « Sado Island « Crested
ibis ¢« Farmer preferences

Introduction

Paddy fields are an important alternative wetland habitat for a range of aquatic and
semi-aquatic wildlife (Lawler 2001; Bang et al. 2012; Miyashita et al. 2015).
However, the dramatic decrease in the biodiversity of wetland habitats has shifted
considerable focus to wildlife-friendly farming in Japan for conserving or restoring
paddy field biodiversity (Natuhara 2013). Since wildlife-friendly farming is costlier
and demands more effort, time, and skill and involves a greater risk of decreased
yields than conventional farming (Pimentel et al. 2005), there is heavy burden on
farmers practicing wildlife-friendly farming. Minimizing this burden is key to
further disseminating wildlife-friendly farming practices.

Wildlife-friendly rice farming involves improving habitat quality for wildlife in
and around paddy fields (Donald 2004; Natuhara 2013). Such practices include
not only the reduced input of pesticides and chemical fertilizers (agrochemicals),
but also the implementation of winter flooding, diversion ditches, fishways, and
fallow flooding (hereafter termed biotopes). Although all these farming practices
aim at conserving or restoring farmland biodiversity, the burden of implementing
each farming practice may differ. When a farming practice can produce a certain
amount of biodiversity with less burden, the practice is considered more efficient.
Therefore, it is important to evaluate each farming practice by quantifying its cost-
effectiveness, which involves evaluating the burden of implementing each farming
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practice and its effect on wildlife. Although ecologists have studied the effects of
wildlife-friendly farming practices on paddy field biodiversity (Lane and Fujioka
1998; Amano et al. 2011; Usio et al. 2015), the burden of implementing each
farming practice has rarely been investigated. Farmers consider the various burdens
of implementing such farming practices and decide which farming practice to
implement in their paddy fields. As is known, the difficulty experienced by farmers
increases as they implement more burdensome practices. Therefore, for farmers,
the difficulty of implementing each farming practice is a unidimensional index that
reflects the various burdens of implementing each farming practice, and it can be
interpreted as disutility (negative utility) as farmers obtain more negative utility
from more burdensome farming practices. In this study, we have attempted to
quantify the difficulty of implementing each farming practice based on farmer
preferences.

On Sado Island in central Japan, wildlife-friendly farming is widely practiced
using the crested ibis (Nipponia nippon) as an icon (Saito 2015; Usio et al. 2015).
The crested ibis has been reintroduced to Sado Island from 2008 (Kato 2015) in an
attempt to restore degraded secondary natural environments such as paddy fields
and forests and to revitalize depopulated human communities. To improve food
availability for the crested ibis and to enhance biodiversity in paddy fields, wildlife-
friendly farming has become a common practice on Sado Island. To be approved by
the rice certification initiative of Sado City, farmers must apply 50 % or less of the
agrochemicals of conventional farming, and implement one of four biodiversity-
enhancing practices (Usio et al. 2015). Biodiversity-enhancing practices include the
implementation of winter flooding, diversion ditches (locally known by the name
e), fishways, and biotopes.

We applied the best—worst scaling (hereafter termed BWS) approach (Finn and
Louviere 1992) to evaluate the difficulty of implementing the wildlife-friendly
farming practices used on Sado Island based on farmer preferences. To our knowl-
edge, no study has quantified the difficulty of implementing various wildlife-
friendly farming practices.

In the next section, we describe our questionnaire survey, the BWS approach, the
design of the choice sets in our survey, and two approaches to analyze the BWS data
used in this paper. Subsequently, we present the results of our analyses and discuss
the implications of the results. Finally, we summarize the results and explore
directions for future research.

Methods

Questionnaire Survey

From August through October 2011, a questionnaire survey was conducted with the
farmers on Sado Island (Nakamura et al. 2014). Questionnaires were sent to all
5,010 farmers who distributed rice to Japan Agricultural Cooperatives (JA) at that
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time. At the time of the study, rice grown under conventional farming could no
longer be legally distributed through the JA, and most farmers had reduced agro-
chemicals by at least 50 % relative to conventional farming. Therefore, we consid-
ered 50 % agrochemical reduction farming (compared to the amount of
agrochemicals used in conventional farming) to be the base practice.

We attempted to quantify the difficulty of implementing the typical wildlife-
friendly farming practices used on Sado Island, which include reduced inputs of
agrochemicals (50 % or 80 % agrochemical reduction), organic (agrochemical-free)
cultivation, and the aforementioned four types of biodiversity-enhancing practices
(winter flooding, installation of diversion ditches, installation of fishways, and
installation of biotopes) based on farmer preferences by using the BWS approach
explained below.

Best-Worst Scaling Approach

BWS is a method for measuring individual preferences developed by Finn
and Louviere (1992). It requires the respondent to choose one alternative that
he/she thinks is the best or the most of a particular characteristic (e.g., preferred,
important, difficult) and one that is the worst or least of that characteristic from a
series of choice sets that contain different combinations of three or more alterna-
tives. BWS is often referred to as maximum difference scaling because it assumes
that respondents examine every possible pair of alternatives within each choice set
and choose the maximally different pair based on an underlying latent scale such as
utility, degree of importance, or degree of difficulty (Finn and Louviere 1992;
Cohen 2003).

Considerable information can be obtained from the BWS questions (Cohen
2003; Marley and Louviere 2005). Consider a choice set of four alternatives from
which a respondent chooses his/her most and least preferred alternatives. If the
choice set consists of red, blue, yellow, and green and the respondent prefers red the
most and green the least, we can obtain information about 5 of the 6 possible paired
comparisons (4 x3/2=6 pairs): red>blue, red>yellow, red> green,
blue > green, and yellow > green, where “>" means “is preferred more than.” We
can determine the location of each alternative on the underlying latent scale by
using the extensive information obtained from BWS questions.

BWS is classified into three types—the object case (Case 1), the profile case
(Case 2), and the multi-profile case (Case 3)—based on the type of alternative to
be evaluated (Flynn 2010). The object case is appropriate when the purpose of the
study is to examine the location of each object on an underlying latent scale.
We employed the object case in our study because our purpose is to determine
the relative difficulty of implementing the seven representative wildlife-friendly
farming practices. Therefore, we focus primarily on the object case for our analysis.
Refer to Flynn et al. (2007) for more details about profile case BWS and to Louviere
etal. (2008) and Scarpa et al. (2011) for more details about multi-profile case BWS.
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We employed BWS instead of a rating scale and ranking used for measuring
individual preferences in various fields because BWS has certain advantages over
these traditional methods (Cohen 2003, 2009; Auger et al. 2007; Lee et al. 2007,
Lusk and Briggeman 2009; Flynn 2010). First, it is easier for respondents to
complete BWS questions than a rating scale and ranking because the selection
process is simple and involves choosing the extremes from among several alter-
natives. Unlike a rating scale and ranking, respondents are not asked either to
rate their preference for each alternative or to rank them in order of preference.
The relatively simple BWS questions are thus more suitable for surveys like ours
that involve elderly respondents. Moreover, BWS is especially useful in cases
involving the evaluation of many alternatives. Incorporating many alternatives in
a rating scale and ranking will impose an additional burden on respondents,
possibly reducing the reliability of response. In contrast, BWS can handle a
relatively larger number of alternatives because respondents are expected to
evaluate only several select alternatives out of all alternatives according to
the experimental design in each question (Lee et al. 2007; Jaeger et al. 2008;
Cohen 2009; Lusk and Briggeman 2009; Mueller and Rungie 2009; Mueller
et al. 2009). Second, BWS overcomes the lack of discrimination among alternatives
and scale use bias (or response style bias), which potentially exist in a rating scale.
BWS is more discriminating since a rating scale allows respondents to equally rate
all the alternatives, while BWS requires respondents to make trade-offs among
alternatives to choose the maximally different pairs. Scale use bias may exist in a
rating scale because respondents with different sociodemographic characteristics or
cultural backgrounds may use the scale differently (Lee et al. 2007). In contrast, no
bias caused by differences in response style exists in BWS because there is only one
way to choose the best and worst alternatives (Auger et al. 2007; Cohen 2009; Lee
et al. 2007; Lusk and Briggeman 2009). This implies that BWS is scale free.
Because of this feature, BWS is more useful in cross-cultural and cross-national
comparative studies (Finn and Louviere 1992; Auger et al. 2007; Cohen 2009;
Goodman 2009). Finally, BWS is superior to ranking in terms of the extent of
information obtained. While BWS tells us both the order and the strength of
preference of all alternatives, ranking tells us only the order.

Because of these advantages, BWS has been widely applied in many academic
fields. The object case BWS has been employed extensively to investigate con-
sumers’ food and beverage preferences (Finn and Louviere 1992; Hein et al. 2008;
Jaeger et al. 2008; Louviere and Islam 2008; Lusk and Parker 2009; Casini
et al. 2009; Cohen 2009; Goodman 2009; Jaeger and Cardello 2009; Lusk and
Briggeman 2009; Mueller and Rungie 2009; Remaud and Lockshin 2009; Yu
et al. 2009). In addition, the object case BWS has been used to investigate
preferences on other goods and services (Cohen 2003; Chrzan and Golovashkina
2006; Garver 2009) and to examine people’s decision making on business (Buckley
et al. 2007) and attitudes on social and ethical issues (Auger et al. 2007). Moreover,
the object case BWS has been employed in studies on values (Lee et al. 2007, 2008;
Bardi et al. 2009) and conflict (Daly et al. 2010) in the psychology field. To the best
of our knowledge, this is the first work that applies BWS to quantify the difficulty of
implementing wildlife-friendly farming.
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Questionnaire Design

The experimental design is used to construct choice sets in order to minimize the
number of questions. Balanced incomplete block designs (BIBDs) are used in many
empirical studies to ensure that each alternative appears an equal number of times
and is equally paired with each of the other alternatives across all choice sets
(Auger et al. 2007; Lee et al. 2007). We adopted the BIBD for this study
(Table 15.1). We constructed seven choice sets by replacing each number in the
BIBD with one of the seven aforementioned wildlife-friendly farming practices,
and in this process, the BIBD table was converted to seven choice sets. Each
farming practice appeared three times across all choice sets and each pair of
farming practices appeared once. Each row corresponds to one choice set. Respon-
dents were presented with all seven choice sets. Figure 15.1 illustrates a choice set.
The respondents were required to choose from each choice set the farming practice
that they considered the most difficult (best) and the least difficult (worst) to
implement. In order to exclude the benefit of implementing each farming practice
and evaluate only the difficulty of implementing each farming practice, we asked
respondents to consider the amount of effort, time, and skill that each farming
practice required and the associated risk of decreased yields, as well as to assume
that there were no additional factors such as subsidies, relaxations of production
adjustment, or purchasing at higher prices than conventional agriculture. Making
these choices may not have been difficult for farmers since they often compare the
difficulty of each farming practice, and this survey enabled them to make realistic
decisions based on their farming practices.

Table 15.1 Conversion from BIBD to choice sets

BIBD Choice sets
80 % agrochemical | Installation of
Winter flooding
reduction fishways
50 % agrochemical . ) Installation of
. Winter flooding o

reduction diversion ditches

) . Installation of . o
Winter flooding . Organic cultivation

biotopes

Organic cultivation

80 % agrochemical

50 % agrochemical

reduction reduction
Installation of | Installation of | 80 % agrochemical
biotopes diversion ditches reduction
Installation of | 50 % agrochemical | Installation of
fishways reduction biotopes
Installation of Installation of

diversion ditches

Organic cultivation

fishways
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From each set, please choose the farming practice most difficult to implement and the farming

+ s pane + * ~ +
practice least difficult to implement in your paddy field .

*Please consider the effort, time, skill, and greater risk of decreased yields,
*Please assume that there are no additional factors such as subsidy, relaxation of production

adjustment, or purchasing at a higher price than conventional agriculture.

The farming practice most The farming practice least
difficult to implement difficult to implement
80% agrochemical
O reduction O
Installation of

fishways
O Winter flooding O

"Three farming practices were presented in each set.

Fig. 15.1 Example of a choice set

Counting Analysis

Data obtained through BWS questions can be analyzed in a variety of ways.
A detailed discussion of the theoretical foundation of each analysis is provided by
Marley and Louviere (2005). We employed two approaches to analyze the BWS
data: counting analysis and econometric analysis. Counting analysis involves
simple calculations and is often used in the analysis of BWS data.

In counting analysis, we count the number of times each alternative was chosen
as best and worst. These numbers are referred to as the total best and total worst,
respectively. The B—W score for each alternative is calculated by subtracting
the fotal worst of each alternative from the total best of each alternative. A higher
B-W score implies that an alternative is evaluated relatively higher on the under-
lying latent scale. Marley and Louviere (2005) note that the B-W score is a close
approximation of the maximum likelihood estimates of the conditional logit model.
As can be observed, analyzing BWS data by the counting analysis method requires
no special expertise, and this method is chosen because of its simplicity and ease.
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Econometric Analysis

Econometric analysis was conducted for a more rigorous analysis and to check
the validity of the counting analysis.

The Maximum difference (maxdiff) model introduced by Finn and Louviere
(1992) is a fundamental econometric model for BWS data analysis. This model is a
variant or a natural extension of the conventional conditional logit model derived
from the random utility model (Thurstone 1927; McFadden 1974). The maxdiff
model assumes that respondents examine the difference between every possible
pair of alternatives in a choice set based on an underlying latent scale and that from
among all possible pairs, they choose the pair that maximizes the difference
between two alternatives.

If a choice set has J alternatives, there are J(J — 1) possible best—worst pairs a
respondent can choose from. In our case, six (3 x 2 = 6) such pairs exist since three
of the seven farming practices are included in a choice set (J = 3). Let j; represent
the location of the alternative i on the underlying latent scale. Described as follows,
Difference;; represents the difference between the locations on the underlying latent
scale between alternatives i and j.

Difference;; = f; — p; + € (15.1)

where ¢;; is an associated error component. The probability that the respondent
chooses alternatives i and j as the best and worst of the J alternatives in the choice
set is equal to the probability that the difference between alternatives i and j is
greater than all other possible (in this case, 6 — 1 =5) differences in the choice set.
The conditional logit model developed by McFadden (1974) is derived by assuming
that &; is distributed independently and identically with a type-/ extreme
value distribution (Gumbel distribution). The probability that a respondent chooses
alternatives i and j as the best and worst of the J alternatives in the choice set is
described as follows (Lusk and Briggeman 2009):

P(i is chosen as the best and j is chosen as the worst)
exp (ﬂz - ﬂ,)

R ZZZI Z,le exp(fy — p) —J

In contrast to the conventional conditional logit model where the alternative chosen
by the respondent is treated as choice outcome, each pair of alternatives chosen by
the respondent as best and worst is treated as a choice outcome in this model.
The dependent variable takes the value 1 for the pair of alternatives chosen by the
respondent as best and worst and O for the remaining pairs of alternatives in the
choice set that were not chosen as best and worst. The parameter f; (in this case,
the difficulty of implementing each farming practice) can be estimated by the
maximum likelihood method (Train 2009).

(15.2)
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Results and Discussions

Data Collection

Responses were obtained from 2,231 farmers, a response rate of 44.5 %. For analysis,
we used the data from the 1,355 farmers who answered all seven BWS questions.
Of these 1,355 respondents, 1,257 (92.8 %) were male and 97 (7.2 %) were female;
398 (29.4 %) were certified wildlife-friendly farmers and 957 (70.6 %) were
uncertified. In terms of age, 17 (1.3 %) respondents were in their 20s—30s,
108 (8.0 %) were in their 40s, 349 (25.9 %) were in their 50s, 538 (39.9 %) were
in their 60s, 277 (20.5 %) were in their 70s, and 61 (4.5 %) were in their 80s—90s.
Since a significant proportion of the respondents were elderly, the relatively simple
BWS questions were considered suitable for our survey.

Results of Counting Analysis

The results of the counting analysis are summarized in Table 15.2. The fotal best
and total worst data compiled in Table 15.2 show the frequency of farming
practices chosen by respondents as the most and least difficult from the set of
farming practices. The most frequently chosen farming practice in the toral best
category was organic cultivation (chosen 2,955 times), followed by the installation
of fishways (chosen 2,000 times) through to 50 % agrochemical reduction (chosen
127 times). The most frequently chosen farming practice in the fotal worst category
was 50 % agrochemical reduction (chosen 3,380 times), followed by winter
flooding (chosen 2,425 times) through to the installation of fishways (chosen
311 times). The B—-W score presented in Table 15.2 is the difference between
the total best and the total worst categories. The farming practice with the highest
B-W score was organic cultivation, followed by the installation of fishways
through to 50 % agrochemical reduction. This indicates that the organic cultivation

Table 15.2 Summary of counting analysis

Total best Total worst

Alternatives (Most difficult) | (Least difficult) | B-W score | Ranking
50 % agrochemical reduction 127 3,380 —3,253 7

80 % agrochemical reduction 1,310 653 657 4
Organic cultivation 2,955 466 2,489 1
Winter flooding 531 2,425 —1,894 6
Installation of diversion 1,242 1,751 —509 5
ditches

Installation of fishways 2,000 311 1,689 2
Installation of biotopes 1,320 499 821 3
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was identified as the most difficult farming practice, while 50 % agrochemical
reduction was identified as the least difficult. Among the four types of biodiversity-
enhancing practices, winter flooding was chosen as the least difficult, and the
installation of fishways was identified as the most difficult. As expected, the burden
of implementing each farming practice differed. The ranking of each of these
farming practices is consistent with our expectations based on our prior conversa-
tions with the farmers.

Results of Econometric Analysis

Table 15.3 shows the estimation results for the maxdiff model (conditional logit
model). We included a dummy variable for each farming practice. To estimate the
relative difficulty of each farming practice as compared with 50 % agrochemical
reduction, the coefficient of 50 % agrochemical reduction was set at zero (therefore,
the term was not included in the estimation). All variables were found to be
positively significant. The estimated parameter of the organic cultivation was the
largest. These results indicate that the organic cultivation was the most difficult
farming practice and that the 50 % agrochemical reduction was the least difficult.
Among the four types of biodiversity-enhancing farming practices, winter flooding
was the least difficult and the installation of fishways was the most difficult. These
outcomes are the same as the results derived from the B-W score based on the
counting analysis.

The probability that each farming practice is chosen as the most difficult farming
practice (i.e., the share of each farming practice) can be calculated using estimated
parameters. The probability that farming practice i is chosen as the most difficult

Table 15.3 Estimation results for the maxdiff model (conditional logit model)

Parameter Estimate t-value p-value ranking share
50 % agrochemical reduction 0 - - 7 0.019
80 % agrochemical reduction 2.006 46.95%** 0.000 4 0.140
Organic cultivation 2.885 70.96%** 0.000 1 0.336
Winter flooding 0.863 22.774%%* 0.000 6 0.045
Installation of diversion ditches 1.530 37.28%%%* 0.000 5 0.087
Installation of fishways 2.478 58.77%%* 0.000 2 0.224
Installation of biotopes 2.079 49.49%** 0.000 3 0.150
Number of observations 9,485

AIC 12,279.0

BIC 12,300.5

Log likelihood —12,273.0

Note: *** p<0.01. AIC and BIC refer to the Akaike information criterion and the Bayesian
information criterion, respectively
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3000

y =2042x - 3454.1
R?=0.995

2000

1000

B-W score

-1000

-2000

-3000

-4000 . B
maxdiff estimates

Fig. 15.2 Comparison between counting analysis and econometric analysis

farming practice is calculated by substituting the estimated parameters in the
right-hand side of the following conditional logit model:

exp(f:)
7

> exp(B)

]

P(i is chosen as the most difficult) = (15.3)

It can be observed from the calculated shares that 33.6 % of respondents find
organic cultivation to be the most difficult farming practice.

As mentioned earlier, similar results were obtained from the counting
analysis and the econometric analysis. Figure 15.2 shows a comparison between
the two analyses. A strong linear relationship between the B—-W score and the
estimates of the maxdiff model can be observed. These results confirm the useful-
ness and validity of counting analysis as a simplified analytical method.

Conclusions

This study has successfully quantified the difficulty of implementing seven
wildlife-friendly farming practices based on farmer preferences by applying the
BWS approach. The results of counting analysis and econometric analysis showed
that the organic cultivation was the most difficult farming practice and that 50 %
agrochemical reduction was the least difficult. As expected, the burden of
implementing each farming practice differed. When a farming practice can produce
a certain amount of biodiversity with less burden, it is considered more efficient.
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The result of our analysis is useful for evaluating each farming practice by
quantifying its cost-effectiveness.

The promotion of wildlife-friendly farming practices is important not only
in Japan, but also in many other parts of the world in which environmental
deterioration is a serious concern. The results of this study make an important
contribution to highlighting this issue, and the approach may provide an effective
assessment tool for the dissemination of wildlife-friendly farming practices.

Several aspects remain to be addressed in future research. In our econometric
analysis, parameters are assumed to be common among all respondents. However,
this might be an unreasonable assumption. Since the individual attributes of farmers
and farmland conditions vary, perceptions pertaining to farming practices might be
heterogeneous. Analyzing the subject by incorporating these differences is an
important research task. Moreover, analyzing the differences in the evaluation of
each farming practice by certified and uncertified wildlife-friendly farmers is
important to derive useful insights that may assist in the further dissemination of
wildlife-friendly farming practices.

Conducting a cost-effectiveness analysis is also an important area for future
research. The cost-effectiveness of wildlife-friendly farming practices for conserv-
ing or restoring farmland biodiversity could be calculated by using the ratio
of effectiveness on paddy field biodiversity and difficulty. Moreover, the cost-
effectiveness of wildlife-friendly farming practices on rice production can be
calculated by using the ratio of the rice yield or consumption quality and difficulty.
Data collection on the effectiveness of farming practices is key to any such analysis
and could be considered as a subject for future research.

Acknowledgements This study was supported by the Ecological Restoration Programme
(a donated program from Sado City) at CTER. The authors thank the respondents of the ques-
tionnaire survey as well as JA Sado and JA Hamochi for their cooperation and support in
conducting the questionnaire survey.

References

Amano T, Kusumoto Y, Okamura H, Baba YG, Hamasaki K, Tanaka K, Yamamoto S (2011) A
macro-scale perspective on within-farm management: how climate and topography alter the
effect of farming practices. Ecol Lett 14(12):1263-1272

Auger P, Devinney TM, Louviere JJ (2007) Using best-worst scaling methodology to investigate
consumer ethical beliefs across countries. J Bus Ethics 70(3):299-326

Bang H-S, Han M-S, Na Y-E, Kim M-H, Kang K-K, Lee J-T (2012) Biodiversity of inhabitants of
animals and vascular plants in Korean paddy field ecosystem. In: Nakano S, Yahara T,
Nakashizuka T (eds) The biodiversity observation network in the Asia-Pacific region: toward
further development of monitoring. Ecological research monographs. Springer, Tokyo,
pp 387402

Bardi A, Lee JA, Hofmann-Towfigh N, Soutar G (2009) The structure of intra-individual value
change. J Pers Soc Psychol 97(5):913-929



15 Assessing the Difficulty of Implementing Wildlife-Friendly Farming Practices 235

Buckley PJ, Devinney TM, Louviere JJ (2007) Do managers behave the way theory suggests? A
choice theoretic examination of foreign direct investment location decision making. J Int Bus
Stud 38(7):1069-1095

Casini L, Corsi AM, Goodman S (2009) Consumer preferences of wine in Italy applying
best-worst scaling. Int J] Wine Bus Res 21(1):64-78

Chrzan K, Golovashkina N (2006) An empirical test of six stated importance measures. Int ] Mark
Res 48(6):717-740

Cohen SH (2003) Maximum difference scaling: improved measures of importance and preference
for segmentation. In Sawtooth Software Conference Proceedings, Sawtooth Software, Inc.
530:61-74

Cohen E (2009) Applying best-worst scaling to wine marketing. Int J] Wine Bus Res 21(1):8-23

Daly TM, Lee JA, Soutar GN, Rasmi S (2010) Conflict-handling style measurement: a best-worst
scaling application. Int J Confl Manag 21(3):281-308

Donald PF (2004) Biodiversity impacts of some agricultural commodity production systems.
Conserv Biol 18(1):17-37

Finn A, Louviere JJ (1992) Determining the appropriate response to evidence of public concern:
the case of food safety. J Pub Policy Mark 11(1):12-25

Flynn TN (2010) Valuing citizen and patient preferences in health: recent developments in three
types of best-worst scaling. Expert Rev Pharmacoecon Outcomes Res 10:259-267

Flynn TN, Louviere JJ, Peters TJ, Coast J (2007) Best-worst scaling: what it can do for health care
research and how to do it. J Health Econ 26(1):171-189

Garver MS (2009) A maximum difference scaling application for customer satisfaction
researchers. Int J Mark Res 51(4):481-500

Goodman S (2009) An international comparison of retail wine consumer choice. Int J] Wine Bus
Res 21(1):41-49

Hein KA, Jaeger SR, Carr BT, Delahunty CM (2008) Comparison of five common acceptance and
preference methods. Food Qual Prefer 19(7):651-661

Jaeger SR, Cardello AV (2009) Direct and indirect hedonic scaling methods: a comparison of the
labeled affective magnitude (LAM) scale and best-worst scaling. Food Qual Prefer 20(3):249—
258

Jaeger SR, Jorgensen AS, Aaslyng MD, Bredie WLP (2008) Best-worst scaling: an introduction
and initial comparison with monadic rating for preference elicitation with food products.
Food Qual Prefer 19(6):579-588

Kato M (2015) Endangered species in Japan: ex situ conservation approaches and reintroduction in
the wild. In: Usio N, Miyashita T (eds) Social-ecological restoration in paddy-dominated land-
scapes. Ecological research monographs, Springer, Tokyo. doi:10.1007/978-4-431-55330-4_6

Lane SJ, Fujioka M (1998) The impact of changes in irrigation practices on the distribution of
foraging egrets and herons (Ardeidae) in the rice fields of central Japan. Biol Conserv
83(2):221-230

Lawler SP (2001) Rice fields as temporary wetlands: a review. Israel J Zool 47:513-528

Lee JA, Soutar GN, Louviere JJ (2007) Measuring values using best-worst scaling: the LOV
example. Psychol Mark 24(12):1043-1058

Lee JA, Soutar G, Louviere JJ (2008) The best-worst scaling approach: an alternative to
Schwartz’s Values Survey. J Pers Assess 90(4):335-347

Louviere JJ, Islam T (2008) A comparison of importance weights and willingness-to-pay measures
derived from choice-based conjoint, constant sum scales and best—worst scaling. J Bus Res 61
(9):903-911

Louviere JJ, Street D, Burgess L, Wasi N, Islam T, Marley AAJ (2008) Modeling the choices of
individual decision-makers by combining efficient choice experiment designs with extra
preference information. J Choice Model 1(1):128-163

Lusk JL, Briggeman BC (2009) Food values. Am J Agric Econ 91(1):184-196

Lusk JL, Parker N (2009) Consumer preferences for amount and type of fat in ground beef. J Agric
Appl Econ 41(1):75-90

Marley AAJ, Louviere JJ (2005) Some probabilistic models of best, worst, and best-worst choices.
J Math Psychol 49(6):464—480


http://dx.doi.org/10.1007/978-4-431-55330-4_6

236 T. Tsuge et al.

McFadden D (1974) Conditional logit analysis of qualitative choice behavior. In: Zarembka P
(ed) Frontiers in econometrics. Academic, New York, pp 105-142

Miyashita T, Yamanaka M, Tsutsui MH (2015) Distribution and abundance of organisms in
paddy-dominated landscapes with implications for wildlife-friendly farming. In: Usio N,
Miyashita T (eds) Social-ecological restoration in paddy-dominated landscapes. Ecological
research monographs, Springer, Tokyo. doi:10.1007/978-4-431-55330-4_4

Mueller S, Rungie C (2009) Is there more information in best-worst choice data? Using the attitude
heterogeneity structure to identify consumer segments. Int J] Wine Bus Res 21(1):24-40

Mueller S, Francis IL, Lockshin L (2009) Comparison of best-worst and hedonic scaling for the
measurement of consumer wine preferences. Aust J Grape Wine Res 15(3):205-215

Nakamura S, Tsuge T, Okubo S, Takeuchi K, Usio N (2014) Exploring factors affecting farmers’
implementation of wildlife-friendly farming on Sado Island, Japan. J Resour Ecol 5(4):370-380.
doi:10.5814/j.issn.1674-764x.2014.04.013

Natuhara Y (2013) Ecosystem services by paddy fields as substitutes of natural wetlands in Japan.
Ecol Eng 56:97-106

Pimentel D, Hepperly P, Hanson J, Douds D, Seidel R (2005) Environmental, energetic,
and economic comparisons of organic and conventional farming systems. Bioscience
55(7):573-582

Remaud H, Lockshin L (2009) Building brand salience for commodity-based wine regions.
Int J Wine Bus Res 21(1):79-92

Saito S (2015) In search of biodiversity-oriented farming. In: Usio N, Miyashita T (eds) Social-
ecological restoration in paddy-dominated landscapes. Ecological research monographs,
Springer, Tokyo. doi:10.1007/978-4-431-55330-4_16

Scarpa R, Notaro S, Louviere JJ, Raffaelli R (2011) Exploring scale effects of best/worst rank
ordered choice data to estimate benefits of tourism in alpine grazing commons. Am J Agric
Econ 93(3):813-828

Thurstone LL (1927) A law of comparative judgment. Psychol Rev 34(4):273-286

Train KE (2009) Discrete choice methods with simulation, 2nd edn. Cambridge University Press,
Cambridge

Usio N, Saito R, Akanuma H, Watanabe R (2015) Effectiveness of wildlife-friendly farming on
aquatic macroinvertebrate diversity on Sado Island in Japan. In: Usio N, Miyashita T (eds)
Social-ecological restoration in paddy-dominated landscapes. Ecological research mono-
graphs, Springer, Tokyo. doi:10.1007/978-4-431-55330-4_7

Yu Y, Sun H, Goodman S, Chen S, Ma H (2009) Chinese choices: a survey of wine consumers in
Beijing. Int J Wine Bus Res 21(2):155-168


http://dx.doi.org/10.1007/978-4-431-55330-4_4
http://dx.doi.org/10.5814/j.issn.1674-764x.2014.04.013
http://dx.doi.org/10.1007/978-4-431-55330-4_16
http://dx.doi.org/10.1007/978-4-431-55330-4_7

	Chapter 15: Assessing the Difficulty of Implementing Wildlife-Friendly Farming Practices by Using the Best-Worst Scaling Appro...
	Introduction
	Methods
	Questionnaire Survey
	Best-Worst Scaling Approach
	Questionnaire Design
	Counting Analysis
	Econometric Analysis

	Results and Discussions
	Data Collection
	Results of Counting Analysis
	Results of Econometric Analysis

	Conclusions
	References


