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The purpose of this article was to explore influential factors for conserving and encour-
aging organic farming management. Organic farming can lead to better health for both
farmers and consumers because it reduces dangerous chemical contamination in the
environment. Currently, the number of organic farms is gradually increasing. An organic
farmer behavior (OFB) framework will provide the passion to accelerate wilderness
organic farming within the smallholder farmer community, which is a fundamental area in
global farmland agriculture. In addition, the OFB concept investigates the following main
aspects: (1) attitude of farmers (AoF), (2) subjective norm influence (SNI), (3) perceived
behavior control (PBC), (4) comparative behavior usefulness (CBU), (5) farmers' perception
of risk (FPR), and (6) support of government policies (SGP). These have been applied to test
all the variables manipulating the intentions towards the behavior of organic farmers and
could be applied to test most conventional farmers and organic farmers. The conceptual
framework has been merged with the Theory of Planned Behavior and with Innovative
Diffusion Theory which serves as a basis to conserve and cumulate OFB. As a result, the
conceptual framework could be applied to explore and develop land use policies that
encourage farmers to diminish conventional farming and to adopt organic farming.

© 2017 Kasetsart University. Publishing services by Elsevier B.V.

Introduction

sector, both in large farm systems and on smallholder farms.
Conventional farming behavior uses chemical-agricultural

Organic farming behavior is a global trend that has
encouraged an upshot with respect to land use policies. On
the one hand, the world population will be 9.6 billion by
2050 and elderly citizens will account for up to 21 percent of
that number (United Nations [UN], 2014 ), which means that
there will be an aging society. Conversely, consumer health-
food awareness is increasing the demand for health-food
products. Previously, fertilizers and pesticides were widely
used in cutting-edge food production in the agricultural
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production processes without considering the conse-
quences and those actions have led to serious toxic waste
contamination problems (Chakrabarty, Wang, Meng, &
Zhang, 2014). Such farming behavior, which uses agricul-
tural chemicals, converts to an accumulation of more than 2
million tonnes of toxins per year in the ecosystem (Pesticide
Action Network [PAN], 2009), as well as unswervingly and
circuitously affecting environmental and anthropoid health.
In addition, this has created a consciousness of the seri-
ousness of the land use problem (Valencia, 2013).

Food contaminated with toxins from conventional
farming will affect the health of consumers and farmers
(Costa et al, 2014). Land use policy aimed at reducing
pesticides and fertilizers in farming (Owens, Feldman, &
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Kepner, 2010) is urgently needed to encourage organic
farmer behavior (OFB) because organic farming is envi-
ronmentally friendly and advantageous to the well-being of
living creatures. Furthermore, the demand for organic
products has grown accordingly. In 2013, the revenue from
organic products in the global market was USD 72 billion,
and since 1999, it has shown an increase of almost 500
percent. Nevertheless, there are only 17.7 million hectares
of organic farmland within 170 countries and that accounts
for only 0.98 percent of farmland worldwide (Research
Institute of Organic Agriculture [FiBL], & International
Federation of Organic Agriculture Movements [[FOAM],
2016). This shows that when compared with conventional
farmland, there is much less organic farmland. Normally,
most farmland is by smallholder farmers (90 percent) in
developing countries and up to 70 percent has been held by
smallholder farmers worldwide (Lowder, Skoet, & Singh,
2014). For this reason, investigators are interested in the
OFB concept, especially the behavior of smallholder
farmers, in order to develop the conceptual framework
regarding classification of the factors that have an impact
on preserving organic behavior and transforming behavior
toward organic farming. The expected results from the
application of the OFB concept are as follows:

1. Academic benefit: Extending knowledge gained in
management theory by utilizing the Theory of Planned
Behavior (see Figure 1) and Diffusion of Innovation
Theory (see Figure 2).

2. Practical benefit: (1) Extending an operations frame-
work to other crops that could increase organic farming
products, such as clean-food materials, food-
supplement products and various medicines; and (2)
Setting land use policies that outline how to increase
organic farming.

3. Long-term profits: Decreasing poisonous contamination
of the soil, water, and air, which will benefit human
health, the ecosystem, and the environment.

Literature Review

The literature review revealed applications from man-
agement theory that had examined farmers' behaviors and
some examples are shown in Table 1.

Behavior
Attitude

Subjective

Perceived
behavior

Figure 1 Theory of planned behavior
Source: Ajzen (1991)

Previously, various management theories had been
applied to study the behavioral types of farmers. In partic-
ular, Krueger, Reilly, and Carsrud (2000); and Lapple and
Kelley (2013) referred to three reasons that the Theory of
Planned Behavior (TPB) is suitable for studying OFB. Firstly,
suitable adoption of organic farming requires careful plan-
ning. Secondly, there must be controls for the potential re-
straint or adversity that farmers may experience when
adopting organic farming. Finally, testing the preceding
hypothesis must allow for the fact that the adoption of
organic farming methods may be constrained by social or
technical factors. As a result, this paper has applied TPB-
framework-related investigations to the organic behavior
of smallholders, which should be used to test the causal
relationship of the smallholders' intentions and the trans-
formation of their behavior toward organic farming.

Conceptual Framework

This article applied and developed a framework base
related to smallholder farming behaviors consisting of six -
factors: (1) attitude of farmers (AoF), (2) subjective norm
influence (SNI), (3) perceived behavior control (PBC), (4)
comparative behaviors' usefulness (CBU), (5) farmers'
perception of risk (FPR), and (6) support of government
policies (SGP) that affect the farmers' intentions toward
OFB. Thus, the framework adoption Theory of Planned
Behavior presents the conceptual framework for the con-
servation and the accumulation of OFB as follows:

1. AoF describes the individual's beliefs about the behavior
of a person by estimating that they will be positive or
negative. Therefore, people, having encouraging atti-
tudes, will have a greater intention toward this behavior
(Ajzen, 1991). For instance, Borges et al. (2016) classified
the attitude of farmers as having a statistically signifi-
cant positive relationship regarding the intention to
improve natural grassland at .46. In the same way, Lalani
et al. (2016) found that the highest level of significance
for farmers' attitudes toward their intention to carry out
conservation agriculture was .593. Moreover, numerous
results from researchers, such as Deng et al. (2016);
Jones et al. (2016); Sok et al. (2016); Van Dijk et al.
(2016) confirmed that the attitude of farmers is a

Behavior
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Figure 2 Diffusion of Innovation Theory
Source: Rogers (2003)

significant factor related to the intention of the farmers'
behaviors. In addition, research studies have been car-
ried out on organic and conventional farmers. As a result,
the attitude of farmers is a factor sufficient to be
included in the OFB conceptual framework.

2. SNI is an individual's perception of social pressure to
perform in a specific situation (Ajzen, 1991). For example,
Deng et al. (2016) related the subjective norm from a
neighbor's opinion, government policy, and a family
member’s consequence to a farmer's behavior regarding
payment for ecosystem service and rated these as sta-
tistically significant at .418. Moreover, Chin et al. (2016)
linked the farmer's intention at a level of significance of
.293 to the subjective-norms regarding palm oil supply
residues from the following: (1) logistics providers, (2)
government agencies, (3) other smallholder farmers, and
(4) palm oil companies. Similarly, Dang et al. (2014)
calculated a conforming influence group and found
that the subjective-norm had not only followed friends,
cousins, and neighbors, but had also persuaded the
group together. However, the factor subjective-norm
perceived learning with the group-norm affected the
smallholders' behaviors (Fielding, Terry, Masser, & Hogg,
2008; Van Dijk et al., 2016). Therefore, it was interesting
to study the OFB concept given the impact of the farmers'
group towards the transformation from conventional
behavior to organic behavior.

3. PBCrefers to an individual's perception of behavior; their
intentions are in alignment with they believe that
behavior could achieve (Ajzen, 1991). Westaby (2005)
contended that a person's behavior control depends on
his/her belief in the difficulty, danger, or challenge level
of the behavior. Yazdanpanah et al. (2014) found that
raising the farmers' awareness of water conservation was
of concern with respect to wasting time, investments,

Adoption

knowledge, and the skills of farmers. For instance, Jones
et al. (2016) established the perceived behavior control
of organic dairy farmers with the intentions to improve
herd health at the effect size of .523. Therefore, the
perceived behavior control is feature-suitable for the OFB
conceptual framework.

The above review confirmed three factors from the
Theory of Planned Behavior (Ajzen, 1991). The attitudes of
the farmers, the subjective norm influence, and the
perceived behavior control were suitable to explain the
farmers' behaviors, but were insufficient to describe the
OFB concept. The researcher suggests there are more fac-
tors that can attract attention in the framework. These
include the comparative behaviors' usefulness, the farmers'
perception of risk, and the support of government policies.
Furthermore, the OFB concept is comprehensive in its
relationship to the smallholder farmer issues, which has led
to land use policies that have successfully driven farmers to
make changes towards organic farming.

4. CBU compares the advantages of a farmer's behavior,
adapting to the “Diffusion Innovation Theory” (Rogers,
2003), which is of interest for application to the OFB
concept. Accordingly, the theory discusses the factors
that affect the adoption of innovation as follows: (1)
relative advantage, (2) compatibility, (3) complexity, (4)
trialability, and (5) observability (see Figure 2). In the
OFB concept, the relative advantage is suitable for
application to compare benefits between organic and
conventional farming behaviors. Therefore, the concept
of the study covers all the issues that have led to the
development of land use policies. Aubert et al. (2012)
refers to four relative advantages based on the impor-
tance that farmers place on the adoption of precision
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Table 1

Applications management theory regarding studied farmers' behaviors

Researcher

Theory/Factors/Result

Borges, Tauer, and Lansink (2016)

Niles, Lubell, and Haden (2013)

Dang, Li, Nuberg, and Bruwer (2014)

Stojcheska, Kotevska, Bogdanov, and Nikolic

(2016)

Yazdanpanah, Hayati, Hochrainer-Stigler,

and Zamani (2014)
Lalani, Dorward, Holloway, and Wauters (2016)
Chang, Wang, Meng, and Zhang (2016)

Sok, Hogeveen, Elbers, and Oude Lansink (2016)

Van Dijk, Lokhorst, Berendse, and de Snoo (2016)

Deng et al. (2016)

Jones et al. (2016)

Lapple and Kelley (2013)

Chin, Choong, Alwi, and Mohammed (2016)

Aubert, Schroeder, and Grimaudo (2012)

Theory of Planned Behavior (TPB); Intention to use improved natural grassland: Attitude
(B = .463), Subjective norm (B = .237) and Perceived Behavior Control (f =.218)

The Psychological Distance Theory and hierarchical models; Climate change belief

effect on climate change risk (f = .950) and climate change risk effect on government
program participant (B = .720)

Protection Motivation Theory (PMT); Farmer's adaptation intention to climate change:
Subjective norm (f = .118), Risk perception (f = .155), Belief in climate change (insig.),
incentive (insig.), disincentive ( = .100)

Theory of Planned Behavior (TPB); Attitude effect intention to use RDS (MK, B = .787; RS,
B = .406; BA, B = .369), Subjective norms effect intention to use RDS (RS, 8 = .403; BA,

B = .340) and Perceived behavioral control (insig.)

Theory of Planned Behavior (TPB); Farmers' intention and behavior regarding water:
Attitude, Subjective norm, Self-Identify and Moral-Norm refers to Normative inclination
(B =.980) and Perceived behavior control (insig.), Perceived risk (§ = .140)

Theory of Planned Behavior (TPB); Intention of smallholder farmers' motivations for using
conservation agriculture: Farmers' attitude ( = .597), Subjective norm ( = .155) and
Perceived behavior control (f = .341)

Value-Belief-Norm Theory; Farmers' attitudes toward mandatory water-saving policies:
Awareness of beneficial consequences (f = .650), Subjective norm (insig.), Perception of
policy enforcement (f = .490), New ecological paradigm (insig.), Collectivism (f = .380)
Theory of Planned Behavior (TPB); Pressures to design voluntary bluetongue vaccination
strategies of farmers: Attitude ( = .610), Injunctive norm (3 = .180) Descriptive norm
(insig.) and Perceived behavior control (insig.)

Theory of Planned Behavior (TPB); Farmers' intentions to perform unsubsidized
agri-environmental measures: Attitude ( = .170), Subjective Norm (8 = .110), Perceived
behavior control ( = .120), Self-identity (B = .520), Group identification (insig.) and Group
norm (insig.)

Theory of Planned Behavior (TPB); Behavior of farmers in payment for ecosystem service
programs in eco-environmentally fragile areas: Attitude (B = .327), Subjective norm

(B = .417), Perceived behavior control ( = .496)

Theory of Planned Behavior (TPB); Organic dairy farmers' intentions to improve herd health:
Outcome attitude (p = .497), Subjective norm injunction (f = .495), Subjective norm
injunction (B = .436) and Perceived behavior control (f = .523)

Theory of Planned Behavior (TPB); Understanding the uptake of organic farming: Economic
attitude (Receive higher price, f = .360; Increase farm income, = .380), Belief based
subjective norms (Farm advisor, B = .340; Farm walks/information events, p = .340) and
Belief based perceived behavioral control (Sufficient time to carry out the work, § = .200)
Theory of Planned Behavior (TPB); Explore oil palm smallholder planters' intention to
supply oil palm residues: Attitude ( = .128), Subjective norm (f = .293) and Perceived
behavior control (f = .087)

Diffusion of Innovation Theory (DIT); Analysis of farmers' adoption decision of precision
agriculture technology: Compatibility (B = .356), Relative advantage ( = .176), Perceived
trialability (B = .167), Quality of support (f = .155) and Farmer's knowledge (B = .397)

agricultural technology: (1) expanded productivity, (2)
reduced input costs, (3) improved information for deci-
sion making, and (4) lower environmental impact. Pre-
viously, Sattler and Nagel (2010) indicated the relative
advantages of three categories: the terms of cost, the
terms of time needs, and the terms of risk. Moreover,
Warren, Burton, Buchanan, and Birnie (2016) stated that
the adoption of biomass energy crops by farmers
depended upon revenues and long-term advantages. For
this reason, CBU was involved with behavioral intentions
that specified this factor as a part of the conceptual
framework.

. FPR is farmers' risk awareness of what may result from
the crop behaviors. Dang et al. (2014) calculated the
farmer's perceived risk from the effects of climate
change on productivity, the farmer's health, the farmer's
finances, and on the influence of the farmers' intention
to adapt behavior (side effect = .115). Moreover,
Yazdanpanah et al. (2014) studied the perception of risk
for farmers from a water crisis and analyzed both the

direct and indirect risk factors and their impacts on
water conservation behaviors. Previously, the farmers'
perception of risk and their neighbors' perception with
respect to the health effects to farming behaviors were
studied (Knowles, 2002), including farmland produc-
tivity (Palinkas & Szekely, 2008). As a result, the farmers'
perceptions of risk are involved with behavioral in-
tentions that specify this factor as a part of the concep-
tual framework.

. SGP is a policy factor arising from the private and

governmental sectors to support and shape the farmers'
behaviors as an external motivation. Smit, Driessen, and
Glasbergen (2009) found that the external motivation
from economic conditions drove farmers to change to
organic farming because they believed it would be more
sustainable than conventional farming. In addition,
Bennedsgaard, Thamsborg, Vaarst, and Enevoldsen
(2003) determined that economic motivation is an
essential factor that makes farmers realize that organic
farming would make cattle healthier and lead to higher
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Table 2
Outline of the questionnaires used to collect data in the OFB concept

Latent Variable Recommendations in creation of questionnaire (Observation Variables) Adaptation from

Attitude of Farmer, AoF

Subjective Norm
Influence, SNI

Perceived Behavioral

Control, PBC

Comparative Behaviors'

Usefulness, CBU

Farmers' Perception
of Risk, FPR

Support of Government

Policies, SGP

Intention toward OFB

- AoF; Quality of product from organic farming is better than conventional
farming.

- AoF, Organic farming is good for farmers and the health of family
members.

- AoF; The products from organic farming are good for the consumer's
health.

- AoF,4 The products from organic farming are good for the environment.

- AoFs Organic farming will promote the well-being of families.

- SNI; Other farmer neighbors will change to organic farming.

- SNI,: Family members need the farmers to transform to organic farming

SNI3 Introduction and news releases from media, such as television, radio,

or newspapers leads to organic farming.

SNI4 Farmer groups on organic farming are better for exchanging infor-

mation, production, and marketing.

SNI5 Farmer groups on organic farming are better for receipts and keeping

the organic certificate.

SNIg Farmer groups on organic farming will influence others to join.

- PBC; Farmers know the difference between organic farming and conven-
tional farming.

- PBC; Farmers know the processes and techniques of organic farming.

PBCs3 Farmers have the self-confidence to carry out organic farming.

PBC,4 Farmers have the self-confidence to receive an organic certificate.

PBCs Farmers have the self-confidence to control productivity with organic

farming.

PBCg Farmers have the money available to make the transformation to

organic farming.

CBU; Products from organic farming are sold at higher prices than con-

ventional farming (products).

- CBU, Machinery and equipment used in organic farming do not differ from

conventional farming.

CBUs3 The labor used to farm organically is not different from conventional

farming.

CBU4 The cost of organic farming is less than the cost of conventional

farming.

CBUs Organic farming has less environmental impact than conventional

farming.

FPR; Risk of the product's price from conventional farming is likely to

decline.

- FPR; Risk of exposure to toxins used in the processes from conventional

farming.

FPR3 Risk of family members being exposed to toxins from the con-

sumption of conventional farm products.

FPR4 Risk of conventional farming products that exceed the market

requirements.

FPRs Risk of conventional farming costs that are higher as a result of using

fertilizers and pesticides.

SGP; Supportive of policies that assist farmers in getting approval for

certificates in organic farming.

- SGP, Supportive of policies that get knowledge and information about

organic farming.

SGP; Supportive of policies to manufacture equipment, such as seeds,

organic fertilizers, and tillage tools.

SGP4 Supportive of policies that guarantee the product's price from organic

farming.

SGPs Supportive of policies that discover new markets for organic farming.

SGPg Supportive of policies that supply water to organic farming.

SGP; Supportive of policies that provide low-interest loans for organic

farming.

- 10FB; Farmers intend to farm with similar behavior in the next crop.

- IOFB, Farmers intend to farm with transformation behavior in the next

crop.

IOFB; Farmers are planning to farm with transformation behavior in the

next crop.

IOFB4 Farmers intend to participate with activities to promote organic

farming.

IOFBs Farmers are interested in learning and searching for knowledge

about organic farming.

Deng et al. (2016)
Yazdanpanah et al. (2014)
Yazdanpanah et al. (2014)
Yazdanpanah et al. (2014)
Lapple and Kelley (2013)

Chin et al. (2016)
Chang et al. (2016)
Chang et al. (2016)
Deng et al. (2016)
Dang et al. (2014)
Van Dijk et al. (2016)

Borges et al. (2016)
Yazdanpanabh et al. (2014)
Lapple and Kelley (2013)
Van Dijk et al. (2016)
Borges et al. (2016)
Borges et al. (2016)

Aubert et al. (2012)
Sattler and Nagel (2010)
Sattler and Nagel (2010)
Sattler and Nagel (2010)
Aubert et al. (2012)

Dang et al. (2014)
Dang et al. (2014)
Dang et al. (2014)
Dang et al. (2014)
Dang et al. (2014)

Chang et al. (2016)
Dang et al. (2014)
Tate et al. (2012)
Dang et al. (2014)
Dang et al. (2014)
Tate et al. (2012)
Dang et al. (2014)

Lapple and Kelley (2013)

Chin et al. (2016) Borges et al. (2016)
Yazdanpanah et al. (2014)

Chin et al. (2016)

A Likert Scale was used to measure six factors—attitudes of the farmers, subjective norm influence, perceived behavior control, comparative behaviors'
usefulness, farmers' perception of risk, and support for government policies—and intention toward OFB was divided into five levels: (1) very low, (2) low,
(3) moderate, (4) high, and (5) very high.
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incomes. On the other hand, the external motivation for
farmers was governmental support in providing infor-
mation, equipment, and product price guarantees (Dang
et al., 2014). Blackstock, Ingram, Burton, Brown, and Slee
(2010) mentioned knowledge, communication, policy,
and related laws as influential factors that had changed
farmers' behaviors toward nature conservation. Tate,
Mbzibain, and Ali (2012) found that government and
local councils supported drivers that had influenced
smallholder farmers to adopt enterprises associated with
renewable energy. Support from government policies
had an especially large impact on smallholder farmers
because almost all of them are still underprivileged, have
less money, need more knowledge, and have low-
technology products. For this reason, inside the OFB
concept, the support of government policies should be a
tested causal relationship toward the farmers' intentions.

The conceptual OFB seeks to comprehend the differential
intentions between conventional and organic farmers to-
ward organic farming. The differences in each of the factors
influences the behaviors toward organic farming so organic
farmers will know that they still can continue to grow
organic plants, while conventional farmers will be convinced
by factors that upset the intention to move toward organic
behaviors. Afterward, the land use policy can be determined
by the sequence gap of differentials for each of the factors.
The highest gap will be set as the first priority. The method
used to analyze the OFB concept was the structural equation
model (SEM), and it was used to estimate the causal rela-
tionship as well as to test and answer the questions. There-
fore, six factors were tested to determine whether certain
variables directly contributed to a farmer's intention to farm
organically or conventionally (see Figure 3). However, it was
necessary to determine the sample size needed. The sample
size must be large enough to enable SEM analysis. Hair,
Anderson, Babin, and Anderson (2010) suggested that the
sample size should be between 200 and 300 samples, while
Kline (2011) suggested that the number should be higher
than 200 samples too. In contrast, Kahai and Cooper (2003),
and Hair et al. (2010) suggested a sample size based on a
number of parameters and recommended using 10 samples
for one observed variable. As a result, the OFB concept should
use 10 samples for one observed variable (questionnaires in
Table 2). However, the item-questionnaires should be tested
with qualitative research based on either focus groups or in-
depth interviews. There may be some items needing be cut or
some items to be added to provide the greatest consistency
with the research's context.

Conclusion

The OFB framework proposes the application of the
Theory of Planned Behavior by studying six factors that
affect the intentions of the smallholder farmers toward
organic farming behaviors as follows: (1) attitude of farmers
(AoF), (2) subjective norm influence (SNI), (3) perceived
behavior control (PBC), (4) comparative behaviors' useful-
ness (CBU), (5) farmers' perception of risk (FPR), and (6)
support of government policies (SGP). Therefore, the testing

and confirmation of two sampling groups—the organic
farmers and the conventional farmers—utilizing similar
questionnaires, may have predictable results as follows: 1)
Outcomes from organic farmers should reveal different
variables that influence intention toward organic farmer
behavior (OFB). Then, the influential factors with the highest
significance should first be applied as a priority to create
policies that can promote sustainable OFB. 2) Outcomes from
conventional farmers should acknowledge different vari-
ables that influence the intention toward OFB. Later, the
highest influential factors should be utilized to develop
policies to promote behavioral changes towards organic
farming. 3) Outcomes from both groups should be compared
at differential levels and the gaps between the consequences
factors can be used to promote policy building. Therefore,
the variables for each of the gaps can help to create practical
policies to motivate farmers toward more organic farming
behavior.

Recommendations

1. For academic and application practice, the OFB frame-
work with data collection and analysis of smallholder
farmers could be applied to other fruit and vegetable
crops, such as potatoes, cucumbers, lettuce, apples, and
cherries. This could contribute to a conceptual frame-
work that could lead to the successful creation of land
use policies that encourage farmers to conserve and
move toward organic farming.

2. For future research, the framework could be used to
compare the two groups of farmers (organic farmers and
conventional farmers) by utilizing the same question-
naire. For example, if the attitudes of the two groups of
farmers were compared, the expected results could
reveal differences in attitudes regarding the behaviors of
both groups. These could be analyzed and compared to
further understand attitudes toward organic farming
behavior.

3. For government agencies, by applying the OFB concept,
farmers could be encouraged to avoid using fertilizers
and pesticides in the agricultural process to accomplish
the following: 1) create a balance in the ecosystem and
the global environment, 2) recover soil integrity, 3)
restore cleanliness to the rivers, and 4) improve the
quality of the air we breathe.
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