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SENSING AND RESPONDING TO A CLIMATE CHANGE:
EMPIRICAL EVIDENCE FROM RURAL SME IN TAIWAN

Taiwan is well known as a global disaster risk hotspot. However, there had been limited con-
cern over the climate changes in business/economics literature in Taiwan, until the catastrophic
damages by Typhoon Morakot in 2009. Given that the farmers' associations are not only the most
important rural small and medium enterprises in Taiwan, but the ones that also provide vital links
between the government, research institutions, and farmers, their sensing ability to a climate
change should increase the effeciency of the response to the climate change and its impacts. The
aim of this study is to examine how the level of sensing the climate changes affects the urgency of
responding to the measures adaptive to climate variability among the farmers' association employ-
ees. Using the nationwide survey within the farmers’ associations in Taiwan and the fixed-effect
model, the authors have found the compelling evidence that sensing the current climate changes
significantly increases the urgency of responding to the measures adaptive to climate variability. In
addition, the employees of farmers' associations located in the previous typhoon disaster area show
more sensing ability on the urgency of responding than their counterparts in other areas.
Keywords: climate change, sensing ability, responding ability, rural enterprises, farmers' associa-
tions, Taiwan.

JEL Classifications: Q12, Q13, Q16, Q54.

ITei-An Jlisio, Ixkiton-Xao Banr, Yen-Ien o
BUABJIEHHS TA PEAKIIIA HA 3MIHU KJIIIMATY: 3A TAHUMHA
MAJINX TA CEPEJHIX ®EPMEPCBKUX TOCIIOJIAPCTB TAIBAHIO

Y emammi npodemoncmposano, wo Taiieans € 301010 0ii 6azamvox npupooHuxX AuUX, 0OHAK
0o kamacmpoiunozo maiighyny Mopoxam (2009 p.) oanomy numannro 6yao npudiieno maio
yeazu 3 GoKy exoHoMi4HOI HayKu ma 6Oi3necy. Y Konmexcmi epexmuenoi peaxuii Ha npupooui
AUXA BANCAUGOI) € POAL Acouiauiti maaux ma cepeoHix pepmepcokux zocnodapcme, wo €
nocepeonurxamu mixc ypsioom, HJ[I ma 6Gesnocepeonvo hepmepamu. Onucano, axKum 4unom
CRPUliHAMMS KAIMAMUMHUX 3MIH 6NAUGAE HA MEPMIH NPULIHAMMS 8I0N0GIOHUX 3aX00i8 HAeHamu
depmepcokux acouiauii. Jlani nauionaavnozo onumyeanus ¢pepmepie Taiieanro 6yao
BuUKOpUCMano 045 no6ydoeu moodeai 3 Qhixcosanumu epexmamu. Ompumano nepexonauei dani na
niomeepoyceHHs mMo2o, WO CHpUiHAMMA ma GioMymms 3MiH Kaimamy ma nozo0u Cymmeeo
eénaueac Ha mepminogicmo 3axodie. Bioznaueno, wio hepmepu, axi npoxcuearomo y paiionax,
nocmpaxcoaaux 6i0 Mopaxomy, 0eMOHCMPYIOMb 3HAYHO GUWLY HYMAUBICIL 00 KAIMAMUYHUX
3MIH, HiXC IX KoAe2u 3 IHUUX pailonie ocmpoey.
Karouoei caosa: 3minu kaimamy, 30amuicms 00 cnpuiinammsi, 30amHicms 00 peazyeanHts, CilbCobKi
eocnodapemea, acouiauii pepmepis, Taiisanw.
Taba. 2. Dopm. 1. Jlim. 33.

Ien-An JIusio, Jxmon-Xao Banr, Yen-Men So
BBISABJIEHUE U PEAKIINA HA UBMEHEHUA KIIMMATA:
11O JAHHBIM MAJIBIX 1 CPEJJTHUX ®EPMEPCKHNX XO34H1CTB
TAMBAHS

B cmamve nokxaszano, umo Taiieanv seasemcs 30HOU Oelicmeéus MHO2UX NPUPOOHBIX
6edcmeuti, oonaxo 00 Kamacmpoguueckozo maiipyna Mopaxom (2009 2.) oannomy eonpocy
0bL10 yOeaeHo mMaio GHUMAHUA CO CHOPOHbL IKOHOMUMECKOU HayKu u OusHeca. B xonmexcme
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Ipexmuenoii peaxuyuu na npupoonvie 6edCMeuUs Kpaiine GaNCHOU ABAACMCA POAb Accouuauuil
Maavix u cpedHux ¢hepmepckux xo3alicme 6 Kauecmee CGA3yIOULE20 36eHA  Meducdy
npasumeavcmeom, HHU u nenocpedcmeenno ¢pepmepamu. Onucano, xKaxum o6pazom
eocnpusimue KAUMAMU1eCcKuUX U3MeHeHuil 6Ausem Ha CPOHHOCHIb RPUHSIMUS COOMBEICMEYIOUUX
Mmep uaenamu epmepckux accouuayuii. Jlannvie HayuonaavHozo onpoca pepmepos Taiieansn
ObLau ucnoav3oeamnvt 041 nocmpoenus modeau ¢ urcuposannvimu 3gppexmamu. Iloayuenot
yb6edumeavHole 0anHble 0 MOM, HNO BOCHpPUAMUE U OUYUEHIEe USMEHEeHUIl KAuMama u no2oost
cyujecmeento eausem Ha cpotnocmo mep. Caedyem ommemumo, 4mo ghepmepot, npoxcusaroujue
6 paiionax, nocmpadaswux om Mopaxoma, OdemoHCmpPupylIoOm 4y6CMEUMEAbHOCIND K
KAUMAMU1ecKuM UsMeHeHUsIM HAMHO20 6blule, YeM Y UX Koa1e2 U3 opy2ux paiioHos ocmpoea.
Karouesvie caoea: uszmeneHus Kaumama, cnocoOHOCMb K GOCHPUSMUIO, CHOCOOHOCMb K
peazuposanuro, ceavckue xossiicmea, accoyuauuu gepmepos, Taiieano.

1. Introduction

Taiwan is annually afflicted by several natural disasters, mainly typhoons and
floods, and is identified as a relatively high-risk global disaster hotspot (Dilley et al.,
2005). However, there had been limited concern over the climate change in busi-
ness/economics literature in Taiwan, until the catastrophic damage induced by the
Typhoon Morakot in 2009 (Environmental Protection Administration, 2010). On
August 8, 2009, Typhoon Morakot lashed Taiwan with wind gusts as high as 150 km/h
and copious amounts of rainfall. Particularly, the rainfall in Pingtung County in the
southern Taiwan exceeded 2,600 mm (100 inches), surpassing all previous rainfall
records in Taiwan induced by a single typhoon. The unprecedented amount of rain-
fall caused severe floods and enormous mudslides in the southern part of rural
Taiwan. One mudslide crashed into the Shiao-Lin village, resulting in over 500 deaths
under mud. Typhoon Morakot was the deadliest typhoon to impact Taiwan in the
recorded history, leaving about 700 people dead and more than NT$164 bln (5 bin
USD) losses for the agricultural sector (Environmental Protection Administration,
2010).

With the global warming, weather patterns in the amount, intensity, frequency,
and type of precipitation are greatly different from the past. Poor farming communi-
ties and rural small businesses are particularly vulnerable to climate change risks
(IFAD, 2008; IPCC, 2007). In addition, most of adaptive measures to the climate
changes require information, knowledge, facilities, and technology transfer. Hence,
rural small business, especially resource-scarce smallholders, may not be sufficiently
responsive to adapt to rapidly changing climate without an external support
(Brondizio and Moran, 2008; FAO, 2007; Phillips et al., 2005).

Farmers' associations are essential cooperation organizations in rural Taiwan.
They provide farming input goods and advisory services to farmers and improve their
economic situation and livelihoods. During the time of global warming, farmers'
associations, on the one hand, encounter great uncertainty of market conditions,
caused by climate changes and extreme weather events. On the other hand, such asso-
ciation can play an important role in helping farmers be prepared for a greater climate
variability and uncertainty, and to create preventive measures to cope with increasing
climate change risks and unintended consequences (AEA Energy and Environment,
2007; Davis, 2009) Hence, given that farmers' associations are not only the most
important rural small and medium-sized enterprises in Taiwan, but also the ones that

AKTYAJIbHI [TPOBJIEMWN EKOHOMIKW Ne1(151), 2014



EKOHOMIKA IMPUPOJOKOPUCTYBAHHSI TA OXOPOHU HABKOJIULLUHBLOIO CEPEAOBULUA 331

provide vital links between the government, research institutions, and farmers, their
ability to sense the current climate changes and to respond readily plays a crucial role
for both macro- and microlevel adaptations to climate changes.

The objective of this study is to examine how the level of sensing climate changes
affects the urgency level of responding by the measures adaptive to the potential
impact of climate variability among employees of farmers' associations. Several
researches have investigated the extent of individual farmers' awareness and percep-
tions of climate variability and the behavioral adjustments they have made in farming
practices in response to climate changes (Brondizio and Moran, 2008; Gbetibouo,
2009; Tarleton and Ramsey, 2008). However, to the best of our knowledge, no previ-
ous research has explored the relationship between the ability to sense and respond to
climate changes among employees of rural SME in Taiwan. This study shifts atten-
tion from the focus on individual farmers to rural business organizations that facili-
tate and help farmers in their response to climate changes.

Taiwan is an ideal setting to reach our study goal. In addition to being a global
disaster risk hotspot (Dilley et al., 2005), Taiwan is also well known as a smallholders
agricultural country, characterized by a large proportion of family farms with the
average farm size about 1 ha per household (Agricultural Statistics Yearbook, 2009;
Birner and Resnick, 2010). Due to Taiwan's unique small farm structure, the farmers'
associations have a long history of providing farmers services, such as joint procure-
ment, technical support and management practices, finances, marketing etc. Given
that the employees of the farmers' associations provide valuable agricultural services,
their ability to sense the current climate changes and to respond readily plays a cru-
cial role for farmers' well-being and influence the policy-making.

2. Literature review

2.1. Background of Taiwan's Farmers' Associations. Farmers' association in
Taiwan is an important rural enterprise, which has a long history of developing coop-
eration with farmers (Mao, Schive, 1995). According to the Farmers' Associations
Act (FAA), its primary organizational goal is safeguarding farmers' rights, enhancing
farmers' knowledge and skills, modernizing farm business, and improving rural liveli-
hood and economy (FAA, 2011). Farmers' associations function not only as an
important rural business, but also as crucial intermediates between the government
and farmers.

At present, Taiwan has 304 farmers' associations at 3 levels: provincial (1),
city/county (25), and township farmers' associations (278), respectively. The provin-
cial and city/county farmers' associations mainly function to coordinate and super-
vise township farmers' associations. In principle, township farmers' association is the
most important cooperative organization in nearly every township in Taiwan, and is
also a private corporation operating in agricultural business. The average number of
employees in township farmers' associations is usually about 50 persons (Taiwan
Provincial Farmers' Associations, 2009). Thus, the township farmers' association is
regarded as a typical small and medium enterprise in rural Taiwan.

Each township farmers' association consists of 4 departments to directly provide
marketing, credit, insurance, and extension services to their members (FAA, 2011).
Several previous researches related to the farmers' associations put emphasis on ana-
lyzing the performance and efficiency of credit departments of these associations (Liu
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and Lin, 2007). In the face of larger-scale and permanent climate warming, this study
is the first attempt to examine the relationship between the sensing and the respond-
ing ability to a climate change among the employees of farmers' associations.

2.2. Sensing and responding to a climate change. The sensing and responding
capabilities are the main components of one organization's agility to cope with
changes in its external environment. Sensing capability is the ability to gather infor-
mation for, acquire knowledge about, and understand new environmental changes,
which may influence upon organizational development (Dove, 2001; Zahra and
George, 2003). Such intellectual ability can help an organization to scan actively for
information about environmental predictable or unpredictable changes and their
opportunities and threats, for instance, economic shifts, technological advancements
as well as climate changes. The outcome of sensing a change is regarded as a matter
of awareness and concern. In addition, a response depends on the ability to make
sense of change. Hence, sensing capability can deeply increase the likelihood of being
able to develop effective and efficient responses (Overby et al., 2006).

Responding capability means the ability to react to external stimulus, including
identification, acting and recovering from changes (Dove, 2001; Zahra and George,
2003). Similarly, adaptation is a long-term response defined as an adjustment in nat-
ural or human systems in response to actual or expected long-term future of the envi-
ronment, economies, and society (IPCC, 2007). With the preparedness for respond-
ing to changes in a proper manner, an organization can take advantages or reduce vul-
nerability associated with climate changes (Seo, La Paz, 2008).

This study pays special attention to proactive and reactive adjustments to climate
changes. The former takes place before problems or hazards of a climate change occur
while the latter takes place after the impact of the climate change is observed (IPCC,
2007; FAO, 2007). Because of the expressed concerns about catastrophic losses due to
climate changes, there is a need for a deeper understanding of the differences between
the proactive and reactive adjustment patterns. In this study, we analyse whether or not
the farmers' association located in the Typhoon Morakot disaster area demonstrate
either a proactive or reactive adaptation pattern to a climate change.

3. Methods

3.1. Data. The data used in this analysis were drawn from the 2010 research proj-
ect "Perceptions and Adaptations to a Climate Change of the Farmers' Associations”
sponsored by the Council of Agriculture in Taiwan. To ensure the nationwide repre-
sentativeness, a two-stage random sampling design was employed in the survey. First,
all the townships in Taiwan were assigned to 7 strata based on the degree of urbaniza-
tion (Fu, 2009). Several townships' farmers' associations were then sampled from
each urbanized area. Second, for each farmers' association chosen, depending on the
organizational size, from 2 to 5 employees were randomly selected for face-to-face
interviews. The sample comprised 120 townships' farmers' associations and 393
respondents. After deleting those with missing values in terms of sensing or respond-
ing scores, 325 respondents' replies were used for further analysis.

3.2. Measure for responding score to a climate change. The dependent variable in
this analysis is the urgency level of responding to the measures adaptive to a climate
variability among the employees of farmers' associations. In the survey, 10 questions
in 2 categories (micro- and macrolevels) were asked to reflect the respondents' prior-
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ity level on the climatic adaptation measures to be taken by farmers' associations or
government. The example items were: "Adopt stress-resistant new crop varieties adap-
tive to climate changes (e.g., crops with drought tolerance, heat resistance and resist-
ant to plant disease and insect pest)" for the microlevel of climate adaptation (farm
management practices); and "Build up the special fund in agricultural sector adaptive
to extreme climate events and relevant disasters (e.g., climatic risk fund)" for the
macrolevel adaptation (agriculture policy). The complete list of the survey questions
is available upon request.

The respondents were asked to rate the urgency of the demand to the statement
in each question, with the scores from 0 (the lowest urgency) to 10 (the highest one).
The responding score was constructed as the total score of these 10 questions and
then standardized ranging from 0 to 1 (0 to 100%) for the ease of interpretation, with
a larger value of the score indicating a larger degree of response to the measures adap-
tive of agriculture to climate changes.

3.3. Measures of sensing score to a climate change. The independent variable of
particular interest in this analysis is the level of sensing of the climate changes. The
sensing score is defined by the objective measures of climate change knowledge. In
the survey 4 true/false questions were asked to evaluate the respondents’ knowledge
level to the overall climate variability. According to the Scientific Report of Taiwan
Climate Change (Hsu, 2010), the authors presented several climate change facts in
Taiwan for the past decade which reflect the key climate variability, including tem-
perature, precipitation, and extreme weather events. The example item was: "Total
annual rainfall does not vary too much, but the number of rainy days decreases sig-
nificantly”. The sensing score was constructed as % of correct answers, and thus rang-
ing from 0 to 1 (0 to 100%). A larger value of the sensing score indicated a more cor-
rect level of sensing to the overall climate variability conditions in Taiwan.

In addition, we used two indicators to measure the respondents’ climate change
awareness: the level of worrying and the level of concern about the climate changes.
The level of worrying was measured by the question: "To what extent do you worry
about extreme weather events occurring in your working/farming area in the near
future? The level of concern was measured by the respondent's self-reported level of
concern about the climate change related issues and information. The level of worry-
ing and concern about the climate change were ranged from 0 to 1 (0 to 100%), with
a larger value of the score indicating higher degree of worry and concern about the cli-
mate change.

3.4. Measures of other independent variables. Recognition of a climate change
from different information sources may be also associated with the responding score.
Several information and knowledge sources of a climate change were identified, such
as television, newspaper, magazines or books (printed media), Internet, relatives or
friends, and attending related conferences and/or workshops. We employed dummy
variables indicating whether the respondents learned climate change matters from the
abovementioned sources (= 1 if they are positive).

The sociodemographic variables, including gender (= 1 for male), age (in years),
educational level (in years), job position (= 1 if a supervisor), and working experience
in farmers' associations (in years) were identified as well. Detailed definitions and
sample statistics of all the independent variables are presented in Table 1.
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Table 1. Definitions and summary statistics of regression variables

Variable Definition Mean SD
Urgency level on adaptive measures to a climate
Responding score to a change. The responding score was constructed as the

climate change total score of 10 questions and the standardized 0.726 | 0145
ranging from 0 to 100% (0 = lowest and 1 = highest)
4 true/false questions were asked to evaluate the
Sensing score to a climate| knowledge level to the overall climate variability. The
change objective sensing score was constructed as % of correct answers,| 0.719 | 0230
knowledge ranging from 0 to 1 (0% = lowest and 100% =
highest).
Awareness

The level of worrying about extreme weather events
Level of worry occurring in one's working/farming area in near 0.762 | 0200
future (self-rating, 0 = lowest and 1 = highest)
The level of concern about climate change related
Level of concern problem and information 0.757 | 0.189
(self-rating, 0 = lowest and 1 = highest)
Information /Knowledge source
TV If receive climate change related information via
television (= 1)

0.872 | 0335

If rece'ive climate change information via new spaper, 0.652 | 0477
magazines or books (= 1)

If receive climate change related information via
Internet (= 1)

If receive climate change related information via 0159 | 0366
relatives (= 1)

If receive climate change related information via

Printed media

Internet 0771 | 0421

Relatives and friends

Conference conferences (= 1) 0.482 | 0500
Workshop gorric:ﬁ:)l;; Sd(lin ;it)e change related information via local 0.021 | 0145
Sociodemographic variables

Male If the interviewee is male (= 1) 0.534 | 0450
Age Age of the interviewee (year) 44817 9741
Education Years of education 14.201| 1767
Supervisor If the interviewee is the supervisor (= 1) 0.265 | 0442
Experience Years of working experience in farmers’ association 8.617 | 8360

Notes: 141 townships' farmers’ associations and 328 employees are included.
Source: Developed by the authors.

As shown in Table 1, the average objective knowledge score is 0.719 (71.9% of the
correction). The level of worry about future extreme weather events occur in the
respondent's working area and the level of concern about the climate change infor-
mation are 0.762 and 0.757, respectively. Television is the most widely used source
(87.2%) for the respondents to obtain climate change information while workshop is
the least used one (2.10%). Among 328 respondents: 53.4% are male, with the aver-
age age of 44.817 and 14.201 years of education, 26.5% are supervisors, with 8.617
years of working experience in farmers' associations.

3.5. Statistical analysis. The primary purpose of this study is to understand how
the level of sensing climate changes affects the urgency level of responding to the
measures adaptive to climate variability among the employees of farmers' associations
in Taiwan. The corresponding ordinary least squares (OLS) regression equation is
specified as:
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response; = a + Bxsense;+ yx X; + Vg, + &, (1)
where response,; is the individual i's responding score; sense; is the sensing score
for the individual Ji; X; is a set of independent variables; Vg, is fixed-effect of the
farmers' association (where the individual i employed), which controls for unob-
servable heterogeneity across farmers' associations. The random error term ¢ is
assumed to be normally distributed. a, 3, and yare the coefficients to be estimat-
ed, of particular interest is S which measures how the sensing climate change abil-
ity affects the urgency of responding by the measures adaptive to climate variabil-
ity.

In order to distinguish between proactive and reactive adaptive ability among the
employees of the farmers' associations, we estimate Eq. (1) separately for the Morakot
and non-Morakot disaster areas. By doing this, we can understand if the previously
natural disaster experience leads the level of sensing a climate change heterogeneous-
ly affect the urgency level of responding to measures adaptive to climate variability.
The econometric estimations are performed with the STATA 10.0 software
(StataCorp, 2007).

4. Results

The OLS estimated results by the Morakot and non-Morakot disaster areas
are given in the columns (1) and (2) of Table 2, respectively. The results are
remarkably different. In general, the impacts of sensing ability and other inde-
pendent variables as well on the responding score are significantly larger for the
farmers' associations located in the Morakot disaster area then those in the non-
Morakot areas. For instance, the 1% increase in the correctness of objective
knowledge about the current climate change situation in Taiwan significantly
increases the responding score by 0.132% among the employees of farmers' asso-
ciations in the Morakot disaster area, while that is not significant among those in
the non-Morakot counterpart. In other words, if the knowledge level increases by
255% (with an extra true/false correction), then the urgency level of responding to
measures adaptive to climate variability increases by 3.3% among the employees of
farmers' associations in the Morakot disaster area. This result implies that for the
employees of the farmers' associations in the disaster area have a higher level of cli-
mate change knowledge are able to adapt to and respond readily in rapidly chang-
ing environments.

In addition, for the Morakot experienced respondents, a 1% increase in the level
of worrying about future extreme weather event occurs in the respondent's
working/farming area and the level of concern about the climate change information
increase the responding score by 0.204 and 0.130%, respectively. These findings are
consistent with the previous studies (Hasan and Akhter, 2011; Jones et al., 2010;
Oruonye, 2011) and suggest that raising awareness can play an important role in
encouraging adaptive actions to deal with climate changes and their impact.
Compared to proactive adaptation to climate change threats, the reactive adaptation
model is more appropriate to explain the responding readiness to climate variability
among the farmers' associations in Taiwan.

Furthermore, this study looks into the role of information sources in facilitating
changes in the responding level with regard to adapting to the climate change
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impacts. Using printed media, internet, and workshops as climate change informa-
tion sources increases the responding score for the respondents employed in the
Morakot disaster area by 4.4, 4.5, and 27.4 %, respectively. The sociodemographic
characteristics also matter. Female employees and supervisors in the Morakot disas-
ter area show a more ready responsiveness for taking the measures adaptive to climate
variability. Compared to the numerous significant results derived from the Morakot
disaster area samples, none of the variables mentioned above significantly affects the
responsiveness to the measures adaptive to climate variability among those in the
non-Morakot counterpart. Our differential results are consistent with the previous
studies that a more significant environmental change simulates organizations and
individuals respond more quickly and extensively (Bledaa and Shackley, 2008;
Grothmann and Patt, 2005; Prabhakar et al., 2009).

Table 2. Estimation of OLS Regression Equation (Dependent Variable: the
Responding Score)

Explanatory variables Morakot disaster area (1) Non-Morakot disaster area (2)
Objective knowledge 0.132%** 0022
(0.050) (0.069)
Awareness
Level worry 0.204 *** 0.155
(0.064) (0.114)
Level concern 0.130* 0.050
(0.066) (0.110)
Information /Knowledge source
TV -0004 0009
(0.031) (0.074)
Printed media 0.044* 0014
(0.023) (0.032)
Internet 0.045* 0.058
(0.025) (0.043)
Relatives or friends -0007 -0.070*
(0.028) (0.038)
Conference 0.003 0.047
(0.023) (0.031)
W orkshop 0.274%* 0.177
(0.070) (0.148)
Sociodemographic variables
Male 0.034* 0018
(0.020) (0.030)
Age -0.000 0001
(0.001) (0.002)
Education 0.002 0.008
(0.006) (0.010)
Supervisor 0.054 ** 0.046
(0.024) (0.033)
Experience -0002 0.000
(0.002) (0.002)
Constant 0.312** 0.504**
(0.129) (0.192)
Observations 216 109
Numl')er. of farmers 76 38
associations
R-squared 0.367 0.224

Source: Developed by the authors.
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5. Conclusion and discussion

Climate change is expected to have serious adverse impacts on the agricultural
sector. Given that farmers' associations are the most important rural small and medi-
um enterprises in Taiwan and provide critical services to bridge the government,
research institutions, and farmers, their organizational sensing ability to a climate
change can increase the likelihood of being able to develop effective and efficient
adaptation patterns in response to climate change and its impacts. This study exam-
ines the determinants of responsiveness to measures adaptive to climate variability
among the farmers' associations in Taiwan. Special attention was paid to understand-
ing the role of the sensing ability to current climate change conditions. By using a
unique national survey of the farmers' association employees and fixed-effect model,
several findings are revealed.

First, sensing an actual climate change and its impacts significantly increases the
urgency of responding to the measures adaptive to climate variability. Secondly, the
responding level to the measures adaptive to climate variability is significantly associ-
ated with the climate change awareness (including the level of worrying and concern),
information sources, gender, and supervisor position.

Most importantly, those respondents located in the Typhoon Morakot disaster
area show larger impacts of the sensing ability on the urgency of responding than their
counterparts do. A 1% increase in the knowledge level to the current climate change
significantly increases the urgency of responding to the measures adaptive to climate
variations by 0.132% among the employees of the farmers' associations in the
Morakot disaster area while that is not significant among those in the non-Morakot
counterpart. The reactive adaptation evidence could be justified as those who have
experienced the climate disaster are more likely to take adaptation measures in
responding to climate changes.

The main policy implications of our findings are relatively straightforward. The
face-to-face training workshops or discussion group can dramatically increase the
urgency of responding via the measures adaptive to climate variability among the
employees of farmers' associations. To increase the likelihood of being able to
respond readily to a climate change, the administrative authorities have to take
farmers' organization employees' sensing ability to current climate change condi-
tions into account. The administrative authorities should organize and implement
more educational programs or workshops for training their employees to address the
challenges of communicating, learning, and teaching about the climate changes and
their impacts on the agricultural sector. In addition, the government should develop
systematized educational and public awareness materials on climate changes and
their effects on the web, and create easily visible Internet access to climate change
information as well, since Internet is one of the most important and widely used
information sources on a climate change and agricultural issues by the employees of
farmers' associations. The dissemination of climate change information through var-
ious information sources has to be delivered particularly to those who work in the
risky areas without any previous experience of extreme weather events in an effort to
prepare them for danger for the sake of safety and reduce future extreme weather
damages.
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