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中 文 摘 要 ： 全球三億人口原住民使用地球八成生態系統，氣候變遷及因氣候遭
政府遷離對他們的影響不斷增加。儘管政治處於弱勢並易受氣候相
關災難影響，但原住民知識體系( IK)及他們與環境和社群的關係讓
原住民與依賴資源的社群可以是極擅長災害風險管理(DRM)。本研究
從台灣原住民觀點出發，探討全球氣候變遷影響，原住民的應對方
式及家庭與社群生計抵禦能力。全球氣候變遷對台灣影響增加，尤
其對主要居住在鄉村地區的原住民更為嚴重。研究中心問題：台灣
原住民對氣候變遷的觀點為何？此觀點對他們的氣候相關災難面對
方式與生計抵禦能力影響為何？本計畫的研究期程為期八個月，將
以北台灣的泰雅族原住民社區為例，對此一議題進行初步的了解與
探究。本案結合質性的訪談與量化的問卷調查分析，試圖了解在氣
候變遷下，台灣原住民在家庭生計方面所受的影響與應對策略。本
計畫共計進行100個家庭問卷調查，並且前往調查研究區內針對在地
居民、傳統領袖與地方組織進行半結構式訪談。將問卷調查結果與
訪談內容進行對話，以確實了解並更精確解讀問卷調查結果。透過
此一研究方法可以更全面的考量科學與社會意義和地方原民的觀點
，有利後續策略的制定更發展以人為中心的DRM和災後重建。並且
，本研究也將有助台灣政府與其他利害關係人發展出原住民文化合
適及社會認可的災害風險管理與災後重建系統。本計畫舉辦一系列
共三場的工作坊，邀請相關領域的學者與師大年輕學子針對原住民
與氣候變遷韌性進行學術交流與議題對話，也將本計畫的研究結果
與幾位學者分享，促進後續學術發展與合作德機會。本研究關注焦
點為全球氣候變遷對原住民觀點帶來的影響，其氣候相關災難的面
對方式與生計抵禦能力。研究結果將有助深入了解台灣原住民對氣
候變遷的觀點，採取的應災策略，原住民知識系統以及社會資源與
觀點如何使社群及家庭更能抵禦氣候變遷與氣候相關災害。

中文關鍵詞： 原住民、原住民知識、生計韌性、氣候變遷、適應策略、災害風險
管理、災後復原

英 文 摘 要 ： The world’s indigenous peoples, whom occupy 80 per cent of
the planet’s ecosystems and consist of 300 million people,
are increasingly more vulnerable to both climate change and
forced climate displacement by governments. Despite being
at a political disadvantage and vulnerable to climate-
related disasters, indigenous and resource-dependent
communities can be excellent at disaster risk management
(DRM), due to their Indigenous Knowledge (IK) systems, and
their relationship with the environment and their
community. This project aims to investigate how indigenous
perceptions of global climate change influence and shape
coping behavior and livelihood resilience of households and
communities in Taiwan. Taiwan is increasingly vulnerable to
global climate change, and its indigenous communities, whom
predominantly live in rural areas, in particular. The
central question of this project is: what perceptions do
Taiwan’s indigenous communities have of global climate
change and what is the influence of these perceptions on



their coping strategies and livelihood resilience towards
climate-related hazards?
This project adopts a mixed-methods approach. First of all,
it targets 100 households in Atayal communities in Northern
Taiwan to see how local people in indigenous community are
facing and coping with climate change. Secondly, semi-
structured interviews will be conducted with rural
households, traditional leaders, experts or other
stakeholders. The findings of this project have both a
scientific and societal relevance. The project aims to
reveal a basic understanding on indigenous communities of
their perspectives on climate change and livelihood
resilience. This research adopts a ‘people-centered’
approach and applied it to disaster risk management (DRM)
and post-disaster recovery. This project lasted for 8
months and concluded with a series of workshops on
livelihood resilience of indigenous peoples to global
climate change in Taiwan.

英文關鍵詞： indigenous peoples; indigenous knowledge; Taiwan;
livelihood resilience; climate change; coping strategies;
disaster risk management; post-disaster recovery
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中、英文摘要(Abstract)及關鍵詞 (keywords) 
 

全球三億人口原住民使用地球八成生態系統，氣候變遷及因氣候遭政府遷離對他們的影響不

斷增加。儘管政治處於弱勢並易受氣候相關災難影響，但原住民知識體系( IK)及他們與環境和社群

的關係讓原住民與依賴資源的社群可以是極擅長災害風險管理(DRM)。本研究從台灣原住民觀點出

發，探討全球氣候變遷影響，原住民的應對方式及家庭與社群生計抵禦能力。全球氣候變遷對台灣

影響增加，尤其對主要居住在鄉村地區的原住民更為嚴重。研究中心問題：台灣原住民對氣候變遷

的觀點為何？此觀點對他們的氣候相關災難面對方式與生計抵禦能力影響為何？本計畫的研究期程

為期八個月，將以北台灣的泰雅族原住民社區為例，對此一議題進行初步的了解與探究。本案結合

質性的訪談與量化的問卷調查分析，試圖了解在氣候變遷下，台灣原住民在家庭生計方面所受的影

響與應對策略。本計畫共計進行 100 個家庭問卷調查，並且前往調查研究區內針對在地居民、傳統

領袖與地方組織進行半結構式訪談。將問卷調查結果與訪談內容進行對話，以確實了解並更精確解

讀問卷調查結果。透過此一研究方法可以更全面的考量科學與社會意義和地方原民的觀點，有利後

續策略的制定更發展以人為中心的 DRM和災後重建。並且，本研究也將有助台灣政府與其他利害關

係人發展出原住民文化合適及社會認可的災害風險管理與災後重建系統。本計畫舉辦一系列共三場

的工作坊，邀請相關領域的學者與師大年輕學子針對原住民與氣候變遷韌性進行學術交流與議題對

話，也將本計畫的研究結果與幾位學者分享，促進後續學術發展與合作德機會。本研究關注焦點為

全球氣候變遷對原住民觀點帶來的影響，其氣候相關災難的面對方式與生計抵禦能力。研究結果將

有助深入了解台灣原住民對氣候變遷的觀點，採取的應災策略，原住民知識系統以及社會資源與觀

點如何使社群及家庭更能抵禦氣候變遷與氣候相關災害。 

 

The world’s indigenous peoples, whom occupy 80 per cent of the planet’s ecosystems and consist of 300 

million people, are increasingly more vulnerable to both climate change and forced climate displacement by 

governments. Despite being at a political disadvantage and vulnerable to climate-related disasters, indigenous 

and resource-dependent communities can be excellent at disaster risk management (DRM), due to their 

Indigenous Knowledge (IK) systems, and their relationship with the environment and their community. This 

project aims to investigate how indigenous perceptions of global climate change influence and shape coping 

behavior and livelihood resilience of households and communities in Taiwan. Taiwan is increasingly vulnerable 

to global climate change, and its indigenous communities, whom predominantly live in rural areas, in particular. 

The central question of this project is: what perceptions do Taiwan’s indigenous communities have of global 

climate change and what is the influence of these perceptions on their coping strategies and livelihood resilience 

towards climate-related hazards? 

This project adopts a mixed-methods approach. First of all, it targets 100 households in Atayal 

communities in Northern Taiwan to see how local people in indigenous community are facing and coping with 

climate change. Secondly, semi-structured interviews will be conducted with rural households, traditional 

leaders, experts or other stakeholders. The findings of this project have both a scientific and societal relevance. 

The project aims to reveal a basic understanding on indigenous communities of their perspectives on climate 

change and livelihood resilience. This research adopts a ‘people-centered’ approach and applied it to disaster 

risk management (DRM) and post-disaster recovery. This project lasted for 8 months and concluded with a 

series of workshops on livelihood resilience of indigenous peoples to global climate change in Taiwan. 

 

Key words: indigenous peoples; indigenous knowledge; Taiwan; livelihood resilience; climate change; coping 

strategies; disaster risk management; post-disaster recovery. 
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壹、前言(Introduction) 

Climate change is threatening landscapes, flora, fauna and people’s lives worldwide. Because of climate 
change, frequencies of environmental hazards such as floods, droughts and heat waves are expected to increase 
in the future (European Commission, 2016). Generally, global climate change is expected to manifest itself in 
two ways. On the one hand, climate change will increase rapid onset hazards, such as tropical storms, floods 
and cyclones. On the other hand, it will exacerbate slow onset hazards, such as drought, sea level rise, and 
changes in rainfall regimes and temperature (Warner et al., 2010; Scheffran et al., 2012; Adger et al., 2015). 
These extreme weather events have negative impacts on economies, health, food security, environment and 
social relations on global, national and local level (Tran et al., 2007). Climate change induced environmental 
hazards (shocks as well as stresses) often negatively impact households whose livelihoods directly depend on 
the natural environment (i.e. resource-dependent communities). 

Ethnicity, social class, age and gender influence the way how people cope with and are affected by 
environmental change (Short, 1984). These socio-cultural characteristics allow or impede households to obtain 
resources and skills sets which contribute to their ability or capacity to cope with climate change. Climate 
change induced environmental hazards and differentiation in access to resources will often lead to higher 
vulnerability and poverty rates on the household level amongst marginalized groups (Barnett and Adger, 2007). 

The world’s indigenous peoples, whom occupy 80 per cent of the planet’s ecosystems and consist of 300 
million people, are increasingly more vulnerable to both climate change and forced climate displacement by 
governments (Sobrevila, 2008; Macchi et al., 2008; UN DESA, N.D.). Indigenous peoples often suffer from low 
social protection and high poverty rates, and share histories of being marginalized and excluded (UNDESA, 2018). 
Despite being often at a political disadvantage, indigenous and resource-dependent communities can be 
excellent at disaster risk management (DRM), due to their alternative locally specific knowledge and their 
relationship with the environment and their community (Hilhorst et al., 2015; Berkes, Colding and Folke, 2000). 
Academics are increasingly recognizing that Indigenous Knowledge (IK) and coping strategies could be of aid in 
top-down DRM (Nyong et al., 2007; Berkes, Colding and Folke, 2000). At the same time, bottom-up DRM could 
also improve through combining indigenous or local knowledge systems with ‘scientific’ or ‘modern’ knowledge, 
and by removing social barriers that obstruct the flow of knowledge, community support and other resources. 

Various authors argue that indigenous communities need be involved as partners in modern conservation 
efforts (Folke et al., 1998; Rangan and Lane, 2001; Tang and Tang, 2010). This to combat the negative effects of 
climate change, but also to maintain local ecosystem services which make a community more resilient. In order 
to engage indigenous communities in effective climate DRM, it is important to investigate their perceptions on 
climate change, coping strategies, IK systems, and livelihood resilience. To what extent can IK make a meaningful 
contribution to local DRM and coping strategies in the advent of increasing climate-related risks and extreme 
events? This project will investigate this in the context of Taiwan’s indigenous communities. 

In terms of vulnerability to combined hazard risk of cyclones, floods, earthquakes and landslides, Taiwan 
is consistently ranked as one of the most vulnerable countries in the world (UNISDR, 2009 in: Lin and Polsky, 
2016). According to Taiwan’s Council for Economic Planning and Development (CEPD) climate change in Taiwan 
is predicted to manifest in several ways. Temperature and associated heat waves will increase in Taiwan. Rainy 
seasons will face increasing precipitation, whereas dry seasons face decreasing precipitation. This could pose a 
great challenge to managing Taiwan’s water resource. Additionally, whereas the CEPD recognized a declining 
trend in the number of typhoons impacting Taiwan, the intensity of typhoons and associated extreme rainfall 
will likely increase (CEPD, 2012). Therefore, climate change poses a serious challenge for the island nation. This 
project particularly concerns the perceptions and coping strategies of Taiwan’s indigenous peoples. Around 
533,601 Indigenes lived in Taiwan in 2014 among sixteen officially recognized tribes, of whom 53 per cent lived 
in mountainous and often disaster-prone areas. Many of Taiwan’s rural indigenous communities are therefore 
seriously affected by typhoons, landslides, heavy rains, and other (climate related) disasters (IWGIA, ND; Lin 
and Lin, 2016). Whereas several studies (Chen, 2013; Fan, 2015; Lin and Lin 2016; Lin and Polsky, 2016; Huang, 
2018) have investigated disaster governance and community resilience of Taiwan’s indigenous communities 
(such as typhoon Morakot) by employing a case study or micro-level approach, this project aims to investigate 
this pressing issue on a meta-level by focusing on Taiwan’s indigenous communities and climate change on a 
broader context. 
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貳、研究目的 (Research aim and objective) 
The project concerns the influence of indigenous peoples’ perceptions on global climate change on 

coping behavior and livelihood resilience to climate-related hazards. The findings of this project contribute to a 
better understanding of how Taiwanese Indigenes perceive climate change; what types of coping strategies 
they employ to deal with climate-related disasters; and the roles indigenous knowledge systems, social 
resources and perceptions play in making these communities and households more resilient to climate change 
and climate-related disasters.  

The research aim of this project is to investigate how indigenous perceptions of global climate change 
shape coping behavior and livelihood resilience of households and communities in Taiwan. It is important to 
unravel the drivers and barriers towards successful DRM implementation and the integration of IK systems and 
cultural beliefs with coping strategies and DRM. This project also aims to address whether IK could meaningfully 
contribute to making indigenous communities and households more resilient to climate-related (environmental) 
hazards. This project lasted for eight months, due to a new project of the MOST Einstein program of the PI. 
Hence, the Atayal communities were used as case studies to firstly study the issue of climate change and 
indigenous livelihood resilience in one particular indigenous group. For the reason of this project being 
shortened from three years to one year, and the effects of Covid19, we conducted a survey among 101 
households in two indigenous jurisdictions of Taiwan. 

 

參、研究設計與方法(Research design and method) 
This project adopts a mixed-methods approach. First of all, it targets 100 households among two 

indigenous townships in Taiwan (Nan'ao Township, Yilan County and Fuxing District, Taoyuan City) with a four-
page questionnaire which was helped done by Global View Survey Research Centre (see Appendix A). This study 
has been approved by the National Taiwan Normal University Research Ethics Committee (No. 201906HS017) 
and all respondents in this study signed a written informed consent form prior to participating in this research. 
Secondly, semi-structured interviews were conducted with village heads, traditional leaders, experts, village 
residents, or other stakeholders. The findings of this project have both a scientific and societal relevance. Then, 
a Power BI report was constructed to show parts of the result. This research aimed to adopt the concept of 
‘people-centered’ approach and applied it then to disaster risk management (DRM) and post-disaster recovery 
approaches. The Power BI report is open access; people can analyze the basic livelihood choice of the research 
area with the interactive visualization web page. As to local people, the result of this research can provide them 
a basic understanding of their own perspective on the impact of global climate change; as to outside 
stakeholders, this research contributes to identify the reaction and resilience of indigenous households to 
climate change. At last, a series of workshop were held to complete the project. 

 

Research Questions 

The central question of this research is “What perceptions do Taiwan’s indigenous communities have of 

global climate change and what is the influence of these perceptions on their coping strategies and livelihood 

resilience towards climate-related hazards?”. Four sub-questions were used to answer the central question: 

1) What are the main livelihood strategies of indigenous communities in Taiwan and to what extent are they 

dependent on natural resources? 

2) What perceptions do Taiwan’s indigenous communities have of global climate change and to what extent do 

they observe changes in climate/weather patterns and climate-related hazards over the past decade (2009-

2019)? 

3) What is the livelihood resilience of indigenous communities and households to climate-related hazards and 

what coping strategies do they employ? 

4) What roles do Indigenous Knowledge (IK) systems (or Traditional Ecological Knowledge – TEK), social 

resources and perceptions play in shaping coping strategies and subsequent livelihood resilience to climate-



5  

related hazards? 

Many indigenous communities are small-holder farmers or are engaged in (eco-)tourism (Hipwell, 2007; 

Tang and Tang, 2010; Huang et al., 2015; Hung, 2015; Tsai et al., 2016). The first sub-question aims to evaluate 

to what extent indigenous livelihoods are connected to natural resources. What are the main livelihood 

strategies of Taiwan’s indigenous communities, and how has this changed over time? The second sub-question 

is important as it aims to measure indigenous perceptions on climate change and observed changes in climate 

or weather patterns. How do indigenous communities experience climate change? To what extent do they 

observe changes in their natural environment? Where do they get their sources of information on climate 

change from? What are the roles of the media and education systems? Are perceptions of climate change 

mainly formed by local observations, government information or other secondary resources? To what extent 

are there differences among indigenous groups, and which socio-demographic and gender factors shape 

perceptions on climate change? What is the (potential) impact of climate change and climate-related hazards 

on the livelihood resilience of indigenous communities in Taiwan? How can their livelihood resilience be 

evaluated and what types of coping strategies do indigenous communities employ to deal with or anticipate 

negative impacts? How are these communities included in DRM or post-disaster recovery? Are these initiatives 

top-down or bottom-up implemented and how effective are they in improving the livelihood resilience of 

indigenous communities towards climate-related hazards? Lastly, what types of Indigenous Knowledge systems 

can be found among the indigenous communities? Are these knowledge systems actively preserved or utilized 

in livelihood strategies? To what extent do indigenous communities and household use their IK systems to deal 

with climate-related hazards and changing weather/climate patterns? Does IK still play a role in making 

communities more resilient to external shocks and stresses? Furthermore, what roles do social resources and 

perceptions play? How are the three aforementioned components connected? 

 

Framework for Climate Change and Livelihood Resilience 

Based on the four sub-question, we developed a theoretical framework, which consists of four elements: 

(1) Coping with environmental and climate-related hazards; (2) Knowledge, risk perceptions and social 

resources; (3) Livelihood resilience capacities; and (4) Indigenous knowledge (IK) and culture. 

Environmental hazards can be of different magnitudes and scales, and some may be more long term 

(stresses; e.g. changes in temperature or rainfall patterns), while others can be abrupt (shocks; e.g. typhoons 

or flashfloods) (Smith, 2001). Environmental hazards, shocks as well as stresses, can pose higher or lower risks, 

depending on, amongst other things: probability, foreseeability, magnitude, scale and the exposure, sensitivity 

and vulnerability of a socially valued system (Smith, 2001). 

Vulnerability is socially differentiated; households within the same community can experience different 

levels of vulnerability depending on access to resources and institutional support (Adger, 2006). The following 

factors are important to reduce social vulnerability: institutions should be strengthened; relations and 

communication between institutions, individuals and the state should be improved; knowledge should be 

increased; and access to scientific projections should be made available and comprehensible to all (Adger et al., 

2007). Lowering vulnerability on a household level, coping capacity and strategies need to be increased and 

strengthened, and households need to be able to recognize the need for coping strategies (Chapin III et al., 

2009). When households or communities lack the ability of applying adequate coping strategies when needed, 

they are more likely to experience harm or loss as a result of the exposure to shocks or stresses and are 
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therefore considered more vulnerable (Chapin III, Kofinas and Folke, 2009). All actions—including forms of 

adaptation, acceptation and avoidance—in response to environmental shocks and stresses can be perceived as 

coping strategies (Warner et al. 2010). 

Coping strategies can be preventive (ex-ante), impact-minimizing (in-season) or rebuilding (ex-post). 

Besides these strategies, early warning systems (risk identification) are relevant to anticipate risk and 

adjustments to prepare for and mitigate the impact of environmental shocks and stresses through ex-ante and 

in-season strategies. If ex-post coping strategies are based on adequate knowledge, risk perceptions and 

resources to make lasting and sustainable decisions, they may simultaneously act as ex-ante strategies to 

anticipate future risk (Few, 2003; Cooper et al., 2008; Brouwer et al., 2007; Dijkers, 2018). 

Coping capacity depends on: the interpreted nature of the threat (risk perceptions), available resources 

(both material and social) and knowledge (Few, 2003). Risk perceptions are shaped by knowledge (O’Connor et 

al., 1999; Leiserowitz, 2006) and beliefs and may increase or decrease coping capacity depending on whether a 

risk is underestimated, rightly estimated or overestimated (Adger et al., 2008). Risk perceptions translate to 

peoples’ perceived likelihood of negative consequences to oneself and society from hazards and their perceived 

necessity of acting in order to prevent or be protected from environmental shocks and stresses (Adger et al., 

2007). Increases in knowledge may also shape perceptions of risk to be more closely related to real risk, and 

therewith increase coping capacity. Increases in knowledge can also provide cues for appropriate coping 

strategies and on how to operate them (O’Connor et al, 1999). 

Knowledge to strengthen coping capacity can be increased through experience, learning from others 

(social knowledge sharing, schooling, knowledge inheritance and media) and through innovating and 

experimenting (Chapin III et al., 2009). Knowledge about coping strategies, climate change or weather forecasts 

must be economically, socially, culturally and structurally accessible, timely, and useful and relevant to the users 

(expressed in the language of the user and from a trusted source) (Valdivia et al., 2010). When knowledge is not 

accessible, timely or useful to someone, it falls outside their knowledge system, and hence might lead to 

ineffective coping strategies (Dijkers, 2018). 

Besides the know-how and the resources identified by Few (2003), social resources also play a large role 

in households’ coping capacity. Institutional or formal support and community or informal support, and social 

networks (or social resources in short) are necessary components of sustainable coping strategies (Adger, 2006; 

Beckman 2011; Dijkers, 2018). Social resources can act as safety nets for when physical resources, money or 

knowledge are not sufficient. Beckman (2011) identified strengthening of social networks, amongst 

components such as diversifying sources of income and food, learning, communicating, investing and innovating, 

as crucial in adopting sustainable strategies on household level.  

In this project livelihood resilience is defined as: “the capacity of all people across generations to sustain 

and improve their livelihood opportunities and well-being despite environmental, economic, social and political 

disturbances.” (Tanner et al., 2015, p.23). This project employs a livelihood resilience capacities framework. 

Within this framework three different resilience capacities can be identified. These capacities refer to: 

absorptive capacity, adaptive capacity, and transformative capacity (Kaur et al., 2017). Absorptive capacity is 

the ability of a community or household to absorb negative (climate) impacts by employing coping strategies 

that prevent a livelihood system from exceeding its absorptive capacity or threshold. By preventing to exceed 

its threshold, a livelihood system is able to maintain its function, identity, structure, and feedbacks (Cutter et 

al., 2008). Adaptive capacity is defined as “the capacity of actors in a system to influence resilience” (Walker et 
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al., 2004: p.5). It focuses on the ability of a livelihood system to adjust to change, how it deals with (climate) 

stresses and shocks, and how communities and households minimize the effects of change within their 

livelihood system (Brooks et al., 2005). Transformative capacity is best described as the ability to transform and 

create a new livelihood system when existing livelihood conditions (economic, ecological, social) are becoming 

unsustainable (Walker et al., 2004; Poelma, 2018). 

Beliefs and knowledge play important roles in the identification of risks, decisions about responses, and 

means of implementing coping strategies. Knowledge and beliefs are often tied to culture and they may differ 

between socio-ethnic groups (Adger et al. 2012). Hence, in this project I emphasize the role of knowledge 

systems in relation to ethnicity and coping capacity. A knowledge system is defined by the type and source of 

knowledge, access to knowledge, and ways of learning (Mercer et al., 2007). In this project two types of 

knowledge are identified: Indigenous and modern-scientific knowledge. Households and communities adopt 

strategies and practices derived from various knowledge systems and sources to cope with environmental 

shocks and stresses. 

IK has historically been characterized as inadequate and inferior to modern-scientific knowledge 

(Agrawal 1995; Berkes 2018). IK is often holistic and grounded in the human, natural, and spiritual worlds 

(Wiersum 1997; Semali and Kincheloe, 2002). Just like modern-scientific knowledge, IK is based on observations, 

but its specific strength lays in the length of these observations that stretches over generations of people whose 

lives depended on the use of this information and associated strategies. This dependence contributes to the 

knowledge’s adaptivity (Berkes, Colding and Folke 2000). Worldwide there is a vast diversity of IK systems, since 

these knowledge systems are locally based and knowledge is for the most part only disseminated within the 

community (Wiersum 1997; Berkes, Colding and Folke 2000).  

There is increasing evidence that IK  (due to its alternative and locally specific nature), customary 

institutions and environmental awareness among indigenous and local communities have translated into 

successful coping strategies to environmental shocks and stresses (Hilhorst et al., 2015; Berkes, Colding and 

Folke, 2000). Current research could convince policymakers that incorporating IK into climate change and DRM 

policies leads to the development of cost-effective, participatory, and sustainable mitigation and adaptation 

strategies (Nyong et al. 2007; Berkes 2018). Additionally, scientists are also acknowledging that IK can contribute 

to conservation of biodiversity, protected areas, ecological processes and to sustainable resource management 

(Posey 1985; Berkes 2018). 

A particular important dimension of IK and sustainable resource management is the concept of sacred 

forest. Sacred forests are forests in which exploitation is forbidden due to social and cultural taboos, rules and 

customs (Wiersum 1997). All over the world indigenous and local people have created sacred or prohibiting 

forests and groves. Example include: Northeast Asia (Youn et al. 2012), Zimbabwe (Byers et al. 2001), China (Xu 

et al. 2005), Indonesia (Wadley and Colfer, 2004), Tibet (Miehe et al. 2003), India (Aisher 2007), Vietnam (Bayrak 

et al., 2013; Bayrak and Marafa 2017), Thailand (Trakansuphakon 1997) and Taiwan (Tang and Tang, 2010; 

Simon 2015). A sacred forest has both a cultural and ecological significance and represents the cosmology of its 

users. 
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肆、近十年來台灣原住民氣候變遷與原住民韌性研究回顧  (Studies on climate change and 

indigenous resilience in Taiwan 2009-2020) 

We conducted a bibliometric analysis of all studies on climate change and indigenous resilience of both Chinese 

and English papers in the past ten year. The reason we chose this time frame was because Typhoon Morakot 

struck Taiwan in 2009. In total, we collected and analyzed a total 109 papers, 49 English papers and 60 Chinese 

papers (see Table 1 for the search terms). 

 
Table 1. Search terms of collected papers 

 No search terms count 

EN 1 Taiwan AND indigenous AND disaster 25 

2 Taiwan AND indigenous AND climate 4 

3 Taiwan AND indigenous AND hazard 1 

4 Taiwan AND indigenous people AND local knowledge 10 

5 Taiwan AND indigenous people AND resilience 5 

6 Taiwan AND aboriginal AND disaster 4 

CH 7 原住民 AND 災害 22 

8 原住民 AND 氣候變遷 4 

9 原住民 AND 災 14 

10 原住民 AND 韌性 4 

11 部落 AND 氣候變遷 3 

12 部落 AND 災害 13 

 

After Typhoon Morakot, many papers studied its impacts on indigenous communities. Related papers 

grew gradually every year, in which the year 2012 saw most papers (Figure 1). 

 

 
Figure 1. Yearly counts of collected papers 

 
From the perspective of disaster management, we divide all these papers in four stages to observe which 
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stage the study mainly focused on. The four stages are: risk perception, pre-disaster management, during the 
disaster and post-disaster solution. Each of these stages show how climate change impacted the indigenous 
livelihoods and their adaptation strategies (Figure 2).  
 

 
Figure 2. Disaster Management Stages of papers 

 
We also analyzed the type of disaster that was mentioned in these papers. Typhoon Morakot seems to 

be the mentioned the most among all these disasters (Figure 3). There are also 44 papers that did not mention 
a specific type of disaster. 

 
 
 
 
 
 

 
Figure 3. Type of disaster of papers 

 
We classify ten key purposes of the papers, which are: (1) Disaster management, (2) Culture, (3) 

Ecological wisdom, (4) Community development, (5) Housing situation, (6) Indigenous health, (7) Indigenous 
tourism, (8) Sustainable agriculture, (9) Climate justice, and (10) Education. With this result, we can basically 
reveal the main focus of the related papers. This categorization shows the wealth of information on indigenous 
communities and climate change in Taiwan (Figure 4).  
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Figure 4. Purpose of papers 

 
This project also identified the indigenous ethnicity of researched groups. Thirteen indigenous 

ethnicities have been researched, and we found that papers on Paiwan and Rukai were research most (Figure 
5). 

 
 
 
 
 
 
 

 
Figure 5. Ethnicity of papers 

 
In order to show an overall understanding of studies on climate change and indigenous resilience in 

Taiwan from 2009 to 2020, this project made a visualization interactive board with Power BI (Figure 6). Figure 
7 shows the geographical distribution among the analyzed studies. Here, we can observe that most studies are 
related to the areas that have been hit by Typhoon Morakot.  
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Figure 6. Interactive board of the 109 papers (See also: https://shorturl.at/eiZ19) 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

 
Figure 7. Distribution of indigenous people living in indigenous community Taiwan (left), geographical 
distribution of studies in Chinese (center) and geographical distribution of studies in English (right) 

 

The findings of this bibliometric analysis are still preliminary and will be submitted as a paper for an international 

publication soon (Paper 1: Bibliometric Analysis). 

  

https://shorturl.at/eiZ19
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伍、氣候變遷與生計抵禦能力調查分析(Analysis of Climate Change and Livelihood Resilience) 

 

The exploratory research of this project can be divided into two parts, qualitative research from the in-

depth interviews and quantitative analysis of the household questionnaires. With these two investigations, this 

project tries to reveal how indigenous community cope with climate change and the livelihood resilience of 

affected households. In this research we focus on two rural Atayal townships in Northern Taiwan. The Atayal 

are Taiwan’s second largest indigenous peoples group accounting for 92,306 people in 2020 (Ministry of the 

Interior (MOI) 2020). The Atayal people were selected for this research as they practice smallholder and forest-

based livelihoods. The coastal township Nanao and the mountainous district Fuxing were selected in order to 

compare two different types of geographical contexts among the same indigenous group (see figure 8). 

 

 
Figure 8. Research sites 

 
一、田野調查與訪談 

Our research team conducted the interviews in March 2020 (see Appendix B). For impact of COVID19, 

it’s not that easy to meet people from the government, although we tried to arrange it. We then spend 2 weeks 

to go to our study area and try to meet some local people and listen to their stories and their perspectives on 

climate change and their coping strategies. Through the interviews, we understand that from the perspective 

of indigenous people, climate change is not a big issue. Interviewees claimed that climate change did not have 

a big influence on their livelihoods, and claimed to have adopted the right type of adaptation strategies. 

However, we need to conduct a more detailed analysis on the qualitative findings. 



13  

二、氣候變遷與自然災害問卷調查 

Employing our theoretical framework, this project constructed the questionnaire with five important 

parts, (1) Livelihood Strategies, (2) Perceptions on Climate Change and Impacts, (3) Coping Strategies, (4) 

Livelihood Resilience, (5) Indigenous Knowledge and Culture (See: Appendix A). Most of the questions are 

designed with five-point Likert statements. The survey was performed by the Global View Survey Research 

Center. We chose two Atayal jurisdictions across two different geographic contexts in order to obtain a variety 

of perspectives but within the same indigenous group.  

Within the two study sites, our interviewers visited several villages by car in order to approach a variety 

of respondents. The villages were chosen based on the arrival sequence when entering the study area from the 

main road until the quota of 50 respondents was met. These villages were Jinyang (N=15), Nanao (N=13), Bihou 

(N=13) and Wuta (N=10) in Nanao township (total N=51), and Zeren (N=21), Hualing (N=18), Sanguang (N=7), 

Luofu (N=3) and Gaoyi (N=1) in Fuxing district (total N=50). The interviewers started from the parking area at 

the entrance of each respective village and approached every third house. In case of absence, the next third 

house was chosen. In case someone was home, the potential respondent was asked three questions: whether 

he or she was aged ≥20 years, whether their household was practicing or used to practice agriculture, fishing or 

animal husbandry, and if the two requirements were fulfilled, whether he or she would be willing to participate 

in the interview. We interviewed both Atayal and non-Atayal people (e.g. Han (Minnan, Hakka, and Mainland 

Chinese), Amis and Bunun). If the person was younger than 20 years old, we would request for someone older 

to be interviewed, or we scheduled an appointment to return to the house when someone eligible was available 

for the interview. We notified the respondent that the unit of analysis was the household, and whether he or 

she could comment on the situation of the entire household. All approached and eligible respondents were 

willing to be interviewed. The respondents who agreed to be interviewed received a small token of appreciation 

in the form of a gift card, and prior to the interview they signed an informed consent form. 

The sample characteristics of the respondents was as follows. Men accounted for 58.4% and women for 

41.6% of the total respondents. Around 72.3% of the respondents was Atayal and the remainder was Han (25.7%) 

and Bunun (2.0%) (i.e. non-Atayal). The mean age of the respondents was 53.13 years (SD= 12.49), of which the 

mean age was 54.63 years (SD=11.93) for Nanao and 51.60 years (SD=12.97) for Fuxing. The mean household 

size for all respondents was 4.50 people (SD=2.45) (5.02 people in Nanao (SD=2.85) and 3.98 (SD=1.85) in 

Fuxing). Most respondents were either born in their current village (84.2%) or their township/district (7.9%). 

Around 36.6% of the respondents earned less than 360,000 TWD a year (12,220 USD), 40.6% earned between 

360,000 – 600,000 TWD (20,367 USD), 14.9% earned between 600,000 – 960,000 TWD (32,587 USD), and lastly 

6.9% earned more than 960,000 TWD annually. Only one respondent preferred not to disclose this information. 

In terms of education, 26.7% of the respondents only finished elementary school, 17.8% junior high, 40.6% 

senior high, and 14.9% university or college. More information about our sample characteristics can be found 

in this Power BI presentation: https://shorturl.at/fqszX. See Appendix C for the descriptive statistics. 

 
三、Livelihood climate resilience among Atayal communities 

In the survey, there are 22 statements on impacts, coping strategies, and perceptions of climate change. 

In terms of impact and observations of climate change, we posed the respondents the statements 1-5 (see: 

Table 2). These statements are used, albeit in different forms, in studies such as Pyhälä et al (2016), Hiwasaki et 

al (2015), and Son et al (2019). The purpose is to inquire about changing weather patterns (statement 1), climate 

change impacts on households (statements 2-4) and future expectations (statement 5). Statements 6-9 deal 

with the individuals (households themselves or other households) and/or formal institutions (government and 

community associations) that support households to cope with climate-related disasters (McNaught et al 2014, 

https://shorturl.at/fqszX
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Monirul Alam et al 2017). Statements 10 and 11 refer to information sources about climate change from popular 

media, the government or formal education (McNaught et al 2014, Pyhälä et al 2016). Statement 12 refers to 

one’s conviction to take action to combat global climate change (Hung and Bayrak 2019). Statements 13-18 

employ the resilience capacities framework (Agrawal et al 2019, Meuwissen et al 2019) and the smallholder 

adaptation typology of Burnham and Ma (2016). Basically, smallholders can employ several adaptation 

strategies to cope with climate change (see: Burnham and Ma 2016). This can be on a spectrum from absorptive 

capacity (or robustness), to adaptive capacity (or adaptability) and finally to transformative capacity (or 

transformability) (Agrawal et al 2019, Meuwissen et al 2019). Statements 13-16 can be put on this spectrum, 

from making small adjustments to one’s livelihood (e.g. borrowing money, statement 13) to abandon 

agriculture all together (statement 16). We specifically asked households whether they engaged in (eco)tourism 

as many indigenous households in Taiwan shift to this livelihood strategy (Hipwell 2007). Statements 17 and 18 

deal with preparedness and recovery from climate-related disasters following the definition of livelihood 

resilience by Tanner et al (2015). Statements 19-22 refer to the cultural aspects of adaptation to climate change 

(Yen and Kuan 2004, Boillat and Berkes 2013, Chen et al 2018, Berkes 2018). This includes the role of traditional 

leaders (statement 19), the church (statement 20), cultural practices (statement 21) and perceptions on nature 

conservation (statement 22). 

 

1. Statements on impacts, coping strategies, and perceptions of climate change 

The average amount in damages for each household from their latest experienced climate-related 

disaster was 177,572 TWD (around 6,004 USD) in Nanao and 334,640 TWD (11,315 USD) in Fuxing (no 

statistically significant difference). In terms of two study sites, there are two statements that show significantly 

differences. Most of the statements between the two research sites are similar. Statement 1 and statement 3 

show significant differences because of the unusually hot weather of 2019 and the different agricultural 

livelihood activities that are performed in the two research sites. Households in Fuxing experienced more 

changing weather/climate patterns over the past ten years than Nanao (statement 1, mean scores for Fuxing 

(SF): 4.50 and Nanao (SN): 4.02; p < 0.01) as well as more damage to their crops (statement 3, SF: 4.34, SN: 3.45, 

p < 0.01). Households in Fuxing, being primarily engaged in peach farming, lost almost all of their harvest in 

2019 due to unusually warm weather conditions in February of that year. Households in Nanao were less 

dependent on monoculture and were therefore less affected by changing weather conditions. 

 

Table 2. Statements on impacts, coping strategies, and perceptions of climate change comparing between 

Nanao and Fuxing over the past ten years (2009-2019) 

place N 
Nanao Fuxing 

Levene T p-value 
Mean SD Mean SD 

1. I observe more changing 

weather/climate patterns 

over the past ten years. 

101 4.02 1.049 4.50 .735 1.512* -2.661** 0.009 

2. Over the past 10 years, 

climate change-related 

disasters (e.g. typhoon, 

flooding, drought) have 

worsened 

100 4.12 .918 4.34 .848 0.000 -1.245 0.216 

3. Me and my household 

experienced damage to our 

crops because of climate-

related disasters (e.g. 

101 3.45 1.460 4.34 1.042 15.958* -3.515*** 0.001 



15  

typhoon, flooding, 

drought) over the past 10 

years. 

4. Me and my household 

experienced physical 

damage (e.g. to your house 

or property) because of 

climate-related disasters 

(e.g. typhoon, flooding, 

drought) over the past 10 

years 

101 2.27 1.358 2.66 1.379 1.368* -1.416 0.160 

5. I expect climate-change 

related disasters to become 

worse in the near future 

95 4.18 .936 4.30 .886 0.001 -.651 0.516 

6. My household knows how 

to cope with climate-

related disasters 

independently 

101 2.94 1.489 2.84 1.448 0.121* .346 .730 

7. Other households in the 

village help me and my 

household to cope with 

climate-related disasters 

101 2.92 1.324 2.90 1.403 0.150* .079 .937 

8. The government helps me 

and my household to cope 

with climate-related 

disasters 

100 3.12 1.365 2.82 1.366 0.051* 1.099 .275 

9. The community association 

helps me and my household 

to cope with climate-

related disasters 

99 2.58 1.386 2.82 1.453 0.018* -.828 .410 

10. I receive information about 

climate change from the 

media/TV/newspapers 

100 4.38 .490 4.46 .503 2.118* -.805 .423 

11. I receive information about 

climate change from the 

government/schools 

100 3.20 1.385 3.16 1.184 1.956* .155 .877 

12. I believe we should take 

action to combat climate 

change in order to reduce 

climate-related disasters 

97 4.43 .791 4.17 1.155 7.027 1.301 .197 

13. Over the past 10 years, I 

borrowed more money 

(from the bank or relatives) 

because of climate-related 

disasters 

101 1.84 1.271 2.40 1.565 8.934 -1.961 .053 

14. Over the past 10 years, I 

adapted my farming 

strategies to climate change 

related disasters 

99 2.84 1.490 3.12 1.523 0.258* -.933 .353 

15. Over the past 10 years, I 

shifted to a new job (for 

example tourism) as a 

means to deal with climate-

101 2.27 1.415 2.62 1.576 2.192* -1.159 .249 
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related disasters 

16. Over the past 10 years, I 

changed my livelihood 

activities to non-farming 

activities because of 

climate-related disasters 

101 2.25 1.398 2.40 1.485 0.298* -.506 .614 

17. Over the past 10 years, my 

household has prepared to 

deal with climate-related 

disasters 

100 3.86 1.167 3.57 1.225 2.673* 1.218 .226 

18. Over the past 10 years, my 

household has been fully 

recovered from climate-

related disasters that have 

affected us 

101 3.71 1.205 3.70 1.015 0.688* 0.027 0.979 

19. Our traditional leaders 

support us to cope with 

climate-related disasters 

100 3.26 1.291 2.78 1.314 0.284* 1.843 .068 

20. Our church supports us to 

cope with climate-related 

disasters 

98 3.16 1.463 2.82 1.467 0.171* 1.172 .244 

21. Our cultural practices can 

help us cope with climate-

related disasters 

101 3.90 1.005 3.50 1.249 5.944 1.779 .078 

22. I believe that nature 

conservation is important 

to combat global climate 

change. 

100 4.44 .861 4.40 .990 0.614* .216 .830 

Note: 1 = completely disagree, 2 = disagree, 3 = Neutral, 4 = agree, 5 = completely agree. 

 
In terms of ethnicity, there are five statements that show significant differences (Table 3). These 

statements demonstrate that Atayal people show high potential in adaptation and resilience. Indigenous people 

tend to be more flexible when facing climate change. This was often repeated during our in-depth interviews 

as well as judging from the survey results. Han people (i.e. non-Atayal) on the other hand want to recover and 

return to the same living condition as soon as possible when facing negative consequences of climatic changes. 

Therefore, indigenous people tend to show high potential on recovery, and it may be based on the indigenous 

culture, historical context, and their living situation. For example, Han people tend to perceive a typhoon as a 

disaster, whereas a young indigenous farmer proclaimed: “If typhoons don’t hit the mountains, then there will 

be more bees in the mountains attacking people!”. Based on these findings we intend to write a paper on “living 

with typhoons” and indigenous peoples’ relationship with climatic change. The findings from the in-depth 

research seem to confirm the survey’s findings. 

Atayal residents claimed that they received more support from other households to cope with climate-

related disasters than non-Atayal residents (statement 7, mean scores for Atayal (SA): 3.12 and non-Atayal (SNa): 

2.36; p < 0.01). Non-Atayal residents were more likely to shift to a new job (for example tourism) as a means to 

deal with climate related disasters (statement 15, SA: 2.23, SNa: 3.00; p <0.05), whereas Atayal residents 

asserted to be more recovered from climate-related disasters (statement 18, SA: 3.82, SNa: 3.39; p<0.05) over 

the past ten years. In terms of TEK and culture, Atayal residents claimed to receive more support as opposed to 

non-Atayal residents from their traditional leaders (statement 19, SA: 3.19, SNa: 2.57; p<0.05) and cultural 

practices to cope with climate-related disasters (statement 21, SA: 3.90, SNa: 3.18; p.<0.05). 
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Table 3. Statements on impacts, coping strategies, and perceptions of climate change comparing between 
Atayal and non-Atayal respondents over the past ten years (2009-2019)  

 

Ethnicity N 
Atayal others 

Levene T p-value 
Mean SD Mean SD 

1. I observe more changing 

weather/climate patterns 

over the past ten years. 

101 4.21 .927 4.39 .956 .000* .901 .370 

2. Over the past 10 years, 

climate change-related 

disasters (e.g. typhoon, 

flooding, drought) have 

worsened 

100 4.19 .816 4.32 1.056 2.050* .642 .523 

3. Me and my household 

experienced damage to our 

crops because of climate-

related disasters (e.g. 

typhoon, flooding, drought) 

over the past 10 years 

101 3.86 1.326 3.96 1.401 .016* .338 .736 

4. Me and my household 

experienced physical 

damage (e.g. to your house 

or property) because of 

climate-related disasters 

(e.g. typhoon, flooding, 

drought) over the past 10 

years 

101 2.51 1.335 2.36 1.496 1.034* -.488 .627 

5. I expect climate-change 

related disasters to become 

worse in the near future 

95 4.15 .925 4.46 .838 .032* 1.554 .124 

6. My household knows how 

to cope with climate-

related disasters 

independently 

101 2.88 1.433 2.93 1.562 1.128* .159 .874 

7. Other households in the 

village help me and my 

household to cope with 

climate-related disasters 

101 3.12 1.301 2.36 1.367 .179* -2.612** .010 

8. The government helps me 

and my household to cope 

with climate-related 

disasters 

100 3.11 1.338 2.61 1.397 .786* -1.671 .098 

9. The community association 

helps me and my household 

to cope with climate-

related disasters 

99 2.75 1.371 2.56 1.553 2.161* -.606 .546 

10. I receive information about 

climate change from the 

media/TV/newspapers 

100 4.39 .491 4.50 .509 1.425* 1.006 .317 

11. I receive information about 

climate change from the 
100 3.28 1.224 2.93 1.412 3.122* -1.226 .223 
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government/schools 

12. I believe we should take 

action to combat climate 

change in order to reduce 

climate-related disasters 

97 4.30 .874 4.30 1.265 4.653 -.014 .989 

13. Over the past 10 years, I 

borrowed more money 

(from the bank or relatives) 

because of climate-related 

disasters 

101 2.19 1.469 1.93 1.386 1.636* -.819 .415 

14. Over the past 10 years, I 

adapted my farming 

strategies to climate change 

related disasters 

99 2.92 1.432 3.14 1.693 4.347 .627 .534 

15. Over the past 10 years, I 

shifted to a new job (for 

example tourism) as a 

means to deal with 

climate-related disasters 

101 2.23 1.390 3.00 1.656 4.062 2.176* .035 

16. Over the past 10 years, I 

changed my livelihood 

activities to non-farming 

activities because of 

climate-related disasters 

101 2.19 1.340 2.68 1.634 5.714 1.405 .167 

17. Over the past 10 years, my 

household has prepared to 

deal with climate-related 

disasters 

100 3.81 1.134 3.50 1.347 3.909* -1.758 .082 

18. Over the past 10 years, my 

household has been fully 

recovered from climate-

related disasters that have 

affected us 

101 3.82 .977 3.39 1.370 9.763 -2.162* .033 

19. Our traditional leaders 

support us to cope with 

climate-related disasters 

100 3.19 1.296 2.57 1.289 .003* -2.162* .033 

20. Our church supports us to 

cope with climate-related 

disasters 

98 3.14 1.437 2.59 1.500 .558* -1.667 .099 

21. Our cultural practices can 

help us cope with climate-

related disasters 

101 3.90 .974 3.18 1.389 14.454 -2.535* .016 

22. I believe that nature 

conservation is important 

to combat global climate 

change. 

100 4.50 .712 4.21 1.315 17.718 -1.089 .284 

Note: 1 = completely disagree, 2 = disagree, 3 = Neutral, 4 = agree, 5 = completely agree. 

 

Households in both study sites experienced issues with climate-related disasters to varying degrees. In 

our study we have found that cultural aspects remained to play an important role in coping with global climate 

change. Traditional leaders and cultural practices were deemed as more important by the Atayal respondents 

than the non-Atayal respondents. This is fully in line with other studies on the Atayal people (Fang et al 2016, 
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Yen and Chen 2016, Chen et al 2018), but also with other cases of indigenous communities around the globe 

(Nyong et al 2007, Hiwasaki et al 2015, Pyhälä et al 2016, Makondo and Thomas 2018, Son et al 2019). The 

Atayal respondents also claimed to receive more support from other households to cope with climate change, 

which highlights the importance of social capital and community support (Boillat and Berkes 2013, Monirul Alam 

et al 2017, Dapilah et al 2020). Non-Atayal respondents were more likely to shift to new jobs as a means to deal 

with climate change. The explanation for this is that many indigenous peoples in Taiwan, including the Atayal, 

are less integrated in the market economy than their Han majority counterparts (Simon 2010). It is for this 

reason that Han people are more likely to shift to a new (non-farm) job. In terms of perceptions of being more 

recovered from climate-related disasters, many Atayal people perceive climate-related disasters not necessarily 

as a disaster per se but as a normal part of life or natural phenomenon (from our in-depth interviews). This is 

consistent with the different cosmologies and worldviews many indigenous peoples have on nature as opposed 

to non-indigenous peoples (Savo et al 2016, Berkes 2018). 

 

2.Potential factors on climate change adaptation 

In the polychoric factor analysis (Table 4) we included data from all the respondents as we wanted to 

include local perspectives of non-indigenous peoples as well (see Savo et al 2016). A polychoric analysis was 

employed as this study dealt with ordinal variables (Aletras et al 2010). The following table shows the results of 

the polychoric factor analysis. We found four factors which accounted for 60.85% of the explained variance and 

having a Kaiser-Meyer-Olkin (KMO) test value of 0.6 in the analysis. Factor 1 (Statements 11, 13, 15, 16) 

accounted for 23.19% of the proportion of the explained variance, factor 2 (Statements 1-5, 14) accounted for 

16.05%, factor 3 (Statements 10, 12, 17, 18, 21) accounted for 12.86% and lastly factor 4 (Statements 6-9, 19, 

20) accounted for 8.59%. Statement 22 has been excluded in the factor analysis as including this statement 

rendered the KMO test value as unacceptable (KMO < 0.5). Attitudes towards nature conservation were not 

necessarily related to climate change impacts and coping strategies but most likely to other factors. Based on 

the highest factor loadings of each statement, we labelled the four identified factors as follows: Commercialized 

response (factor 1); Experience and anticipation (factor 2); Culture, preparedness and recovery (factor 3), and 

External support and institutions (factor 4). Factors 1 and 4 were more related to responses to climate-related 

disasters, whereas factors 2 and 3 dealt with experience, recovery and preparedness as well as cultural. 

 

Table 4. Polychoric factor analysis of the 21 statements 

Item 

1st 

Commercialized 

response 

2nd 

Experience and 

anticipation 

3rd 

Culture, preparedness 

and recovery 

4th 

External support and 

institutions 

1 -0.087 0.86 0.002 0.005 

2 -0.094 0.812 0.265 -0.022 

3 0.085 0.844 -0.183 0.023 

4 -0.186 0.526 -0.347 0.476 

5 0.058 0.566 0.458 -0.212 

6 -0.47 0.053 0.26 0.495 

7 0.308 -0.068 -0.201 0.67 

8 0.36 -0.103 0.061 0.657 
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9 0.188 -0.008 0.083 0.755 

10 -0.13 0.221 0.621 0.07 

11 0.359 0.067 0.351 0.147 

12 0.279 -0.07 0.811 0.058 

13 0.492 0.437 -0.228 0.113 

14 0.399 0.595 0.152 -0.145 

15 0.8 0.02 0.098 0.107 

16 0.779 -0.072 0.07 0.147 

17 -0.171 0.077 0.582 0.005 

18 0.109 0 0.754 -0.056 

19 0.006 -0.028 0.062 0.849 

20 -0.064 0.068 -0.01 0.809 

21 -0.169 -0.143 0.498 0.471 

Proportion of Explained 

variance 
23.19% 16.05% 12.86% 8.59% 

Cumulative Proportion of 

Explained variance 
0.23188 0.39235 0.52099 0.60685 

Notes: Factors were extracted by applying principal component analysis with promax rotation to polychoric correlations; Cronbach’s alpha = 0.623; 

Bartlett's statistic: chi square = 907.6 (df = 231; P = 0.000010); Kaiser-Meyer-Olkin (KMO) test = 0.60204 (mediocre); numbers in bold highlight the 

highest factor loading. Statement 22 was excluded from the analysis as it rendered the KMO test as unacceptable. 

 

From the factor analysis, we developed a new typology on the experienced effects, coping strategies 

and perceptions of global climate change of indigenous communities. This typology consists of four dimensions. 

Commercialized response refers to ways how households employ non-farming (or market-based/commercial) 

strategies (e.g. borrowing money and shifting to a new job and non-farming activities) to cope with climate-

related disasters. This seems to be related to the information households receive from the government/school 

(i.e. formal institutions) about climate change (statement 11). Many indigenous villages in Taiwan face high out-

migration rates as younger households abandon agricultural activities in favor of finding jobs in the city (Lin and 

Polsky 2016). What is striking to note is that there is a negative factor loading for statement 6: “my household 

knows how to cope with climate-related-disasters independently” (-0.47). This suggests a relationship between 

households not knowing how to cope with climate change and shifting to non-farming jobs. Whether there is a 

relationship between climate change and migration in Taiwan needs to be further studied. Experience and 

anticipation deals with whether households have actually experienced damage to their crops and property 

because of climate-related disasters, their observations of changing weather patterns, and their judgement on 

whether climate-related disasters have worsened over the past ten years. This influences not only their risk 

perception (statement 5), but also whether they adapted their farming strategies to climate-related disasters 

(statement 14). This finding is consistent with the study of Pyhälä et al (2016) amongst others. Culture, 

preparedness and recovery highlights the importance of the media, cultural practices, motivation to take action, 

and whether households are recovered and prepared to deal with climate-related disasters. Taiwan is highly 

connected to the internet — with 88.8% of the population using the internet and 97.9% having a mobile phone 

in 2019 (Taiwan Network Information Center (TWNIC) 2020). This makes the use of the media increasingly more 
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important to receive information about climate change in addition to local observations and cultural practices 

among Taiwan’s indigenous communities. We found a positive relationship between media use, cultural 

practices, and beliefs to take action to global climate change. This is somewhat contrary to a study of Fernández-

Llamazares et al (2015), but this could also be attributed to fact that this study has been conducted in the 

context of a newly developed country as opposed to a country in the Global South. Lastly, external support and 

institutions confirms other studies’ findings (e.g. Son et al 2019) that not only formal organizations (i.e. 

government and community association), but also customary institutions (traditional leaders), religious 

organizations (church) and other community members play important roles in climate change adaptation. 

Hence, receiving external support has a positive relationship with households being able to cope with climate-

related disasters independently (Dapilah et al 2020, Son et al 2019). 

 

3. Multiple regression of climate change impact on livelihood of indigenous community 

This project calculates several regressions to see the potential factors of specific statement (see Appendix D for 

the regression analyses). We first analyzed the reliability of all statements and statements in the same parts of 

questionnaire. The Cronbach’s alpha of some parts of the statements is not acceptable, therefore most of the 

statements are not integrated by the dimensions of the questionnaire in the regression (see table 5). 

 

Table 5. Reliability of all statements 

 Statement Cronbach’s Alpha if delete 

B 

0.639 

I observe more changing weather/climate patterns now over the past 10 

years(2009-2019) 
.521 

Over the past 10 years(2009-2019), climate change-related disasters (e.g. 

typhoon, flooding, drought) have worsened 
.538 

Me and my household experience damage to our crops because of climate-

related disasters (e.g. typhoon, flooding, drought) over the past 10 years. 
.524 

Me and my household experience physical damage (e.g. to your house or 

property) because of climate-related disasters (e.g. typhoon, flooding, drought) 

over the past 10 years 

.677 

I expect climate-change related disasters to become worse in the near future .647 

C 

0.595 

 

My household knows how to cope with climate-related disasters independently .637 

Other households in the village help me and my household to cope with 

climate-related disasters 
.542 

The government helps me and my household to cope with climate-related 

disasters 
.462 

The community association helps me and my household to cope with climate-

related disasters 
.391 

I receive information about climate change from the media/TV/newspapers .620 

I receive information about climate change from the government/schools .580 

I believe we should take action to combat climate change in order to reduce 

climate-related disasters 
.582 

D 

0.484 

 

Over the past 10 years(2009-2019), I borrowed more money (from the bank or 

relatives) because of climate-related disasters 

.452 

Over the past 10 years(2009-2019), I adapted my farming strategies to climate 

change related disasters 

.429 
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Over the past 10 years(2009-2019), I shifted to a new job (for example tourism) 

as a means to deal with climate-related disasters 

.285 

Over the past 10 years(2009-2019), I am changing my livelihood activities to 

non-farming activities because of climate-related disasters 

.389 

Over the past 10 years(2009-2019), my household has prepared to deal with 

climate-related disasters 

.546 

Over the past 10 years(2009-2019), my household is fully recovered from 

climate-related disasters that have affected us 

.473 

E 

0.641 

 

Our traditional leaders support us to cope with climate-related disasters .505 

Our church supports us to cope with climate-related disasters .505 

Our cultural practices can help us cope with climate-related disasters .551 

I believe that the existing of the area of nature conservation is important to 

coping with climate change 
.675 

 

For instance, in terms of livelihood resilience as dependent variable, there are five factors positively 

influencing the dependent variable, and one, perception of climate change, negatively influencing livelihood 

resilience. Factor ‘livelihood resilience’ is the combination of statement 13, 14, 15, 16, 18; perception of climate 

change is the combination of statement 1, 2, 5. For the detailed calculation results see Appendix D. The results 

described here will result in at least two papers: livelihood resilience of indigenous people in Taiwan (paper 2) 

and factor underlying climate change adaptation among indigenous people in Taiwan (paper 3). Two other 

papers which could also be developed include: motivations to combat climate change (paper 4) and a 

comparative research between Taiwan and Vietnam (paper 5). 

 

陸、研究成效 

This project conducted a household survey and two fieldtrips, we furthermore organized three workshops and 

analyzed the data (survey of 101 respondents) using descriptive analysis, individual t-tests, multiple regression 

and a polychoric factor analysis. Because of Covid19, we could not really attend international conferences. We 

will submit at least 3 papers to international journals based on the study results of this project. Paper 3 will be 

submitted in the middle of July. Paper 1 and 2 will be submitted by the end of August. Paper 4 and 5 could be 

developed in the fall. 

 

The three workshops with the topic of ‘Climate change and indigenous knowledge’ was held from March to 

April as an activity to finalize this project and to create a knowledge platform. Students and staff from NTNU 

and NTU participated in the workshops. Domestic students and international students gathered to discuss the 

topics and learn from the precious experiences of the invited speakers. The photos of our workshops are in 

Appendix E and Figure 9. 
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Figure 9: Poster of the series of workshop 

 

1. Workshop 1 (2020/3/16) 

Topic of the first workshop is “Red quinoa boom for whom? Understanding indigenous resilience in the post-

disaster recovery of farming”. Prof. Huang Shu-Mei of National Taiwan University provided all the students an 

introduction of red quinoa and how this crop becomes so popular now, and also its role in post-disaster 

recovery of indigenous communities. 

 

2. Workshop 2 (2020/3/23) 

Prof. Lin Yih-Ren from the Graduate Institute of Humanities in Medicine of Taipei Medical University brings a 

topic of Women's Resilience and Resistance under the Impact of Climate Change: A case from Morakot 

Typhoon.  

 

3. Workshop3 (2020/4/27) 

Prof. Chen Yi-Shiuan from the MA Program of Land Policy and Environmental Planning for Indigenous Peoples 

of National Chengchi University, a young scholar shares her precious experiences on Atayal people. Her topic 

is: Acknowledging Country: reflections on Indigenous Tayal people's experiences of colonized natural 

resources. She also provides us the perspective of Australia. We exchanged knowledge on Atayal people in 

order to complete our project. 

 

Unfortunately, we had to cancel one more workshop due to the impact of Covid19. By inviting three domestic 

scholars on indigenous communities and climate change in Taiwan, we aimed to develop a knowledge 

platform and exchange findings of our research, not only among scholars but also as part of the curriculum of 

master students. Therefore, the workshops were very valuable in developing this network. The websites 

announcing the workshops were done by the universities as follows:  

• http://pr.ntnu.edu.tw/activitise/index.php?mode=data&id=5353 

• http://pr.ntnu.edu.tw/activitise/index.php?mode=data&id=5354 

• http://pr.ntnu.edu.tw/activitise/index.php?mode=data&id=5430 

 

Our activities were also mentioned here: 

http://www.tipp.org.tw/events_article.asp?F_ID=94972&PageSize=15&Page=1&startTime=&endTime=&FT_N

http://pr.ntnu.edu.tw/activitise/index.php?mode=data&id=5353
http://pr.ntnu.edu.tw/activitise/index.php?mode=data&id=5354&fbclid=IwAR1PqzmyznsNXrS_RfoTnZXtwTiHm6GhGsCMRuBwutlRR2G--Jf1HNhVoSA
http://pr.ntnu.edu.tw/activitise/index.php?mode=data&id=5430
http://www.tipp.org.tw/events_article.asp?F_ID=94972&PageSize=15&Page=1&startTime=&endTime=&FT_No=&NSubject_No=&SelectSubject=&Subject_No=&SubSubject_No=&TA_No=&Orderby=&KeyWords=&Order=&IsSelect=&fbclid=IwAR2_BsJZzAee0SQYDVAW35CgPiaPk76hTnfrdfTXzxswrSnFuCRQ4GNQGdw
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o=&NSubject_No=&SelectSubject=&Subject_No=&SubSubject_No=&TA_No=&Orderby=&KeyWords=&Order=

&IsSelect=&fbclid=IwAR2_BsJZzAee0SQYDVAW35CgPiaPk76hTnfrdfTXzxswrSnFuCRQ4GNQGdw and on 

various Facebook groups. 

 
柒、結論與建議 
 

1. Conclusion 

This study underlines the argument that indigenous peoples should not be presented as victims of climate 

change neither should they be seen as the “solution” to climate change through their TEK systems (Green and 

Raygorodetsky 2010). We therefore support the conclusion of Ford et al (2016) that we need develop more 

culturally relevant adaptation solutions for indigenous peoples through a more critical engagement with their 

TEK systems and their experiences as a result of historical and contextual complexities. Conclusively, culture 

and perceptions should be mainstreamed into adaptation policies on climate change in addition to developing 

a more comprehensive scholarship on indigenous experiences and narratives on global climate change. 

 

Table 6 shows the (expected) output of the research and the initial research output plans. The original 

research was planned over a period of three years; this research was carried out in 8 months only. 

 

Table 6. Research output. 

Initial research output (over three years) Current state: 

Literature study in Taipei Done. 

Research preparation Done. 

Preliminary fieldwork Done. 

Livelihood survey (n=1500) We conducted a survey among 101 people due to time 
constraints. 

Semi-structured interviews Done. 

Focus group discussions (x 6 times) We conducted one focus group discussion. 

Secondary data analysis/ GIS analysis Done. 

Submit article 1 Done (Paper 3) 

Submit article 2 In August (Paper 1) 

Submit article 3 In August (Paper 2) 

Submit article 4 Papers 4 and 5 might be developed later in 2020. 

Submit book proposal (e.g. Routledge or 
CABI) 

Due to time constraints: no. 

Attending (international) conferences Due to Covid19: no. 

Final symposium Instead we organized three workshops, together they 
fulfilled the same purpose as a symposium. 

 

 

2. Future research and policy suggestions 

While the findings of this project suggest that culture and perceptions of indigenous peoples continue to play 

an important role in climate change adaptation, we argue that more studies need to be conducted on this 

relationship. This includes: cross-country analyses, ethnographic research, and comparative research 

between, for example, developed nations and developing nations. Another limitation of the study is the 

relatively small sample size that was employed (this was mainly because of high out-migration in Atayal 

villages). Therefore, meta-level studies are also warranted as Taiwan’s indigenous communities have varying 

http://www.tipp.org.tw/events_article.asp?F_ID=94972&PageSize=15&Page=1&startTime=&endTime=&FT_No=&NSubject_No=&SelectSubject=&Subject_No=&SubSubject_No=&TA_No=&Orderby=&KeyWords=&Order=&IsSelect=&fbclid=IwAR2_BsJZzAee0SQYDVAW35CgPiaPk76hTnfrdfTXzxswrSnFuCRQ4GNQGdw
http://www.tipp.org.tw/events_article.asp?F_ID=94972&PageSize=15&Page=1&startTime=&endTime=&FT_No=&NSubject_No=&SelectSubject=&Subject_No=&SubSubject_No=&TA_No=&Orderby=&KeyWords=&Order=&IsSelect=&fbclid=IwAR2_BsJZzAee0SQYDVAW35CgPiaPk76hTnfrdfTXzxswrSnFuCRQ4GNQGdw
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experiences with global climate change. Indigenous communities in southern Taiwan, for example, have been 

severely affected by Typhoon Morakot in 2009 as well as subsequent relocation programs by the government 

(Hsu et al 2015, Taiban et al 2020). It is important to analyze how these extreme events shape their 

perceptions and cultural practices towards global climate change (Howe et al 2019). 

 

In terms of policy suggestions, we recommend the relevant government agencies and NGOs to focus more on 

indigenous communities which are affected by slow events caused by climate change, such as heat waves, 

changing precipitation events, and drought. Currently, most research focusses on typhoon impacts and post-

disaster recovery, but the slow events and stresses are currently overlooked. We also suggest a cross-country 

analysis involving all indigenous peoples’ groups to understand how Taiwan’s indigenous peoples perceive and 

cope with climate change. This study provided preliminary findings, but it can be a basis of a much bigger 

project which can be useful to government agencies, NGOs, universities and institutes, and most importantly, 

indigenous communities themselves. 
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Appendix 

A questionnaire 

 
問卷編號 _______________ 

遠見研究調查中心 

台北市松江路93巷2號4樓 [電話: 02- 2517-3668 轉636] 

 

受 訪 者 姓 氏 ：_______________________    

電 話 號 碼 ：_______________________   

訪 員 姓 名 ：_______________________ 訪 問 日 期 ：________________________ 

開始訪問時間 ：_______________________ 結束訪問時間 ：________________________ 

 

介紹詞： 

早／午／晚安，您好! 我叫____________，是遠見研究調查指派的訪問員。 

感謝您撥空參與本次的訪談，我們與國立臺灣師範大學地理學系莫家俊教授正進行這項一項有

關「氣候變遷和自然災害對您家庭影響」的研究，希望能了解過去十年來（2009年至2019年間），

自然災害像是莫拉克颱風、寒流、洪水、乾旱等，是否對您與同住家人產生影響。 

問卷包含有關氣候變遷與自然災害相關的問題，以及文化認同與農耕方法等問題，請依據您自

身的觀察與經驗作答即可。您可以隨時暫停採訪，每一份問卷將會進行匿名處理，並僅供研究使

用，不會另做他途，請放心作答。 

 

配額表（督導用） 

Q_F1 性別： 

女性

 ........................................................................................................................ 

 ........................................................................................................................  

01 

男性

 ...................................................................................................................... 

 ......................................................................................................................  

02 

Q_F2 年齡： 

25 歲（含）以下

 ...................................................................................................................  

03 

26 歲至 35 歲

 ...................................................................................................................  

04 

36 歲至 45 歲

 ...................................................................................................................  

05 

46 歲至 55 歲

 ...................................................................................................................  

06 

56 歲至 65 歲

 ...................................................................................................................  

07 

66 歲（含）以上

 ...................................................................................................................  

08 
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A. 謀生策略題組 【出示卡片】 

 A1.請問您與家人是否從

事以下列舉的行業？ 

A2. 如果有， 

請問您與家人在

該行業所進行的

是持續性或季節

性的活動呢？ 

A3. 如果有，

請問您與家人

從這項勞動中

獲得的收入的

百分比是多

少？ 

A4. 請問您與家人沒有從事，或曾經從事現在停止了，請問原因為

何？ 【可複選】 

選項 

行業別 
沒有 有 

曾經 

從事

過 

持續性 季節性 （請填數字） 個人選擇 
缺乏技能

和知識 
機會不足 

轉移到其

他工作 

受颱風等

天災影響 

其他 

【請紀錄】 

1. 農業 (非有

機) 
0 1 2 1 2 % 0 1 2 3 4 5 

2. 農業 (有機) 0 1 2 1 2 % 0 1 2 3 4 5 

3. 畜牧業 0 1 2 1 2 % 0 1 2 3 4 5 

4. 漁業及養殖

漁業 
0 1 2 1 2 % 0 1 2 3 4 5 

5. 觀光業 

 (經營民宿) 
0 1 2 1 2 % 0 1 2 3 4 5 

6. 觀光業 

 (嚮導、雇員等) 
0 1 2 1 2 % 0 1 2 3 4 5 

7. 其他商業活

動/公務員/政府/ 

志工 

0 1 2 1 2 % 0 1 2 3 4 5 

 

A5 請問您們家共擁有多少耕地？ ___________________（□分  □甲）(請勾選單位) 

A6 請問您們家種植哪些農作物？  

□01.稻米  □02.小麥  □03.水蜜桃  □04.菇類  □05.柿子  □06.竹筍  □07.小番茄  □08.柑橘  □09.香瓜、哈密瓜  □10.柚子 

□11.辣椒 □12.蜂蜜  □13.洛神花  □14.甘蔗  □15.花生  □16.葉菜類  □17.金針花  □18.地瓜  □19.馬鈴薯  □20.蘿蔔  □21.芋頭 

□22.其他：__________________________________________________________________________________________________________________ 
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B. 對於氣候變遷和受影響的看法 

請問您同不同意以下論述？ 

 

完

全

不

同

意 

不

同

意 

沒

意

見 

同

意 

完

全

同

意 

不

知

道 

B1. 在過去的 10 年中（2009 年至 2019 年），我觀察更多天氣/氣候

的變化。 
1 2 3 4 5 0 

B2. 在過去的 10 年中（2009 年至 2019 年），氣候災害（例如颱

風、洪水、乾旱、暴雨等）有惡化的跡象。 
1 2 3 4 5 0 

B3. 在過去的 10 年中（2009 年至 2019 年），我和我的家人曾因氣

候災害（例如颱風、洪水、乾旱、暴雨等），蒙受農作物/畜牧/

漁獲損失。 
1 2 3 4 5 0 

B4. 在過去的 10 年中（2009 年至 2019 年），我和我的家人曾因氣

候災害（例如颱風、洪水、乾旱、暴雨等）蒙受房屋毀損或財

產虧損的實際損失。（不包含農作物損失） 
1 2 3 4 5 0 

B5. 我預期未來氣候變遷所造成的氣候災害會更嚴重。 1 2 3 4 5 0 

 

B6. 請問最近一次因氣候災害對您家庭所造成的損失（例如農作物、資產等）大約為多少？ 

(新台幣)：________________________________ 

 

【出示卡片】 

B7.就您的觀察，您覺得過去 10 年（2009 年至

2019 年）氣候變遷造成的下列結果是更多、更少

還是一樣？ 

更多 一樣 更少 不知道 

1. 乾旱 1 2 3 0 

2. 降雨量 1 2 3 0 

3. 颱風 (發生次數更頻繁) 1 2 3 0 

4. 颱風 (強度變強) 1 2 3 0 

5. 洪水 1 2 3 0 

6. 其他天災（有，請列出）：  1 2 3 0 

7.  1 2 3 0 

8.  1 2 3 0 

9.  1 2 3 0 
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C. 應對策略 

請問您同不同意以下論述？ 

 

完

全

不

同

意 

不

同

意 

沒

意

見 

同

意 

完

全

同

意 

不

知

道 

C1. 我們一家知道該如何應對不同的氣候災害，且不需外界協助。 1 2 3 4 5 0 

C2. 聚落裡的其他家庭曾幫助我和我們一家度過（應對）氣候災

害。 
1 2 3 4 5 0 

C3. 政府機關曾幫助我和我們一家度過（應對）氣候災害。 1 2 3 4 5 0 

C4. 社區協會曾幫助我和我們一家度過（應對）氣候災害。 1 2 3 4 5 0 

C5. 我從媒體/電視/報紙上得到有關氣候變遷的資訊。 1 2 3 4 5 0 

C6. 我從政府/學校獲得有關氣候變遷的資訊。 1 2 3 4 5 0 

C7. 為了減少氣候災害的發生，我相信我們應該採取行動來對抗氣

候變遷。 
1 2 3 4 5 0 

 

D.生計恢復力 

請問您同不同意以下論述？ 完

全

不

同

意 

不

同

意 

沒

意

見 

同

意 

完

全

同

意 

不

知

道 

D1. 在過去十年中（2009 年至 2019 年），我曾因氣候災害的影

響，向銀行或親友借錢或借更多的錢。 
1 2 3 4 5 0 

D2. 在過去十年中（2009 年至 2019 年），我有因應氣候災害調整

我的農耕策略/方式。 
1 2 3 4 5 0 

D3. 在過去十年中（2009 年至 2019 年），我轉而從事新工作(例如

觀光業)，作為因應氣候災害的一種手段。 
1 2 3 4 5 0 

D4. 在過去十年中（2009 年至 2019 年），因為氣候災害的影響，

我轉而從事非農業/畜牧業/漁業活動。 
1 2 3 4 5 0 

D5. 在過去十年中（2009 年至 2019 年），我們一家已做好應對氣

候災害的準備。 
1 2 3 4 5 0 

D6. 我們一家已完全從過去十年間（2009 年至 2019 年）所發生的

氣候災害影響中恢復。 
1 2 3 4 5 0 

 

E.原住民知識與文化 

請問您同不同意以下論述？ 完

全

不

同

意 

不

同

意 

沒

意

見 

同

意 

完

全

同

意 

不

知

道 

E1.我們的傳統領袖曾協助我們度過（應對）氣候災害 1 2 3 4 5 0 

E2. 教會曾協助我們度過（應對）氣候災害 1 2 3 4 5 0 

E3. 我們的文化習慣能幫我們度過（應對）氣候災害 1 2 3 4 5 0 

E4. 我認為自然保護區的存在對於氣候變遷的因應至關重要 1 2 3 4 5 0 
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E5.請問您的社區（聚落）是否有規範任何禁止開發的森林（神聖的森林）？如果有，該區域的名

稱為? 

□ 1.沒有，沒有這樣的區域     

□ 2.沒有，但過去曾有過     

□ 3.有，但我不知道該區域的名稱 

□ 4.有，該區域的名稱是：_______________ 

 

F. 基本資料 

F1. 請問您的年齡為何？  _________ 歲 （若對方不知道，請試著詢問對方的出生年） 

F2. 請問您的性別為何？（請訪員直接勾選） 

□ 1. 女性  □2. 男性   

F3. 請問您的婚姻狀況為何？【出示卡片】 

□ 1. 已婚  □ 2. 單身   □ 3. 分居      □ 4. 喪偶 

F4. 請問您認為自己是哪一族？ 【出示卡片】 

□ 1. 閩南   □ 2. 客家  □ 3. 外省  □ 4. 布農族   □ 5. 泰雅族   □ 6. 阿美族 

□ 7. 其他：_______________________________ 

F5. 請問您的教育程度為何？【出示卡片】 

□ 1. 無      □ 2. 小學      □ 3. 國中      □ 4. 高中職    □ 5. 大學/專科     □ 

6. 研究所以上    

F6. 請問您家庭的年均收入為何？（新台幣）（如果不想透露，可以圈選項 5）【出示卡片】 

□ 1. 少於 36 萬（含 ） 

□ 2. 36 萬以上（不含）～60 萬（含） 

□ 3. 60 萬以上（不含）～96 萬（含） 

□ 4. 96 萬以上（不含） 

□ 5. 不願透露 

 

F7. 請問您的就業狀況為何？【出示卡片】 

□ 1. 全職工作     □ 2.兼職工作    

□ 3.自營工作者     □ 4. 家管     □ 

5. 待業中 

F8. 請問您來自哪裡？【出示卡片】 

□ 1.本村    □ 2.此行政區其他村里    

□ 3.此縣市其他行政區    □ 4. 台灣其

他縣市  

□ 5.其他國家（請說明）：

____________________________________

___________ 

F9. 請問您家中有多少成員？（包括填答

者）________人 

《感謝您撥冗填寫這份問卷,非常感謝》 
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B-1 Photos of Field trip Fuxing 

   
 

 
 

 
爺亨 is a community of 三光 village, a village recently popular with the May Peach. 

The peach tree situated at terraced field from the riverbank to the mountain area. 
Here once grew paddy. 
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The May Peaches is growing in March. They can be harvest in May. 
 

B-2 Photos of Field trip Nanao 

  
We took group photos after interviewed. The interview was conducted with both 
English and Chinese. 

  
Views of the farmland of Nanao Township. Lots of the farmland was abandoned for 
they are fractured.  

 
Mushrooms planting in wood is a famous kind of produce of Nanao. 
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C Descriptive Statistics of the survey 

 

Livelihood Activity 

 
 Nanao Fuxing All 

items Times percentage Times percentage Times percentage 

1. Agriculture (non-

organic) 

Yes 5 9.8% 22 44.0% 27 26.7% 

Ever 15 29.4% 6 12.0% 21 20.8% 

Never 31 60.8% 22 44.0% 53 52.5% 

2. Agriculture 

(organic) 

Yes 25 49.0% 25 50.0% 47 48.0% 

Ever 8 15.7% 9 18.0% 17 17.3% 

Never 18 35.3% 16 32.0% 34 34.7% 

3. Stock farming 

Yes 5 9.8% 7 14.0% 12 11.9% 

Ever 6 11.8% 5 10.0% 11 10.9% 

Never 40 78.4% 38 76.0% 78 77.2% 

4.Aquaculture 

Yes 8 15.7% 0 0.0% 8 7.9% 

Ever 0 0.0% 1 2.0% 1 1.0% 

Never 43 84.3% 49 98.0% 92 91.1% 

5. Tourism 

(homestay owner) 

Yes 0 0.0% 4 8.0% 4 4.0% 

Ever 0 0.0% 2 4.0% 2 2.0% 

Never 51 100.0% 44 88.0% 95 94.1% 

6. Tourism (guide. 

employee. etc.) 

Yes 0 0.0% 0 0.0% 0 0.0% 

Ever 0 0.0% 0 0.0% 0 0.0% 

Never 51 100.0% 50 100.0% 101 100.0% 

7. Other business 

and services/ Civil 

servant/government/ 

non-profit 

Yes 17 33.3% 34 68.0% 51 50.5% 

Ever 1 2.0% 1 2.0% 2 2.0% 

Never 33 64.7% 15 30.0% 48 47.5% 
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State Type of Participation of Livelihood 

 
 Nanao Fuxing All 

items Times percentage Times percentage Times percentage 

1. Agriculture (non-

organic) 

Permanent 1 20.0% 6 27.3% 7 25.9% 

Seasonal 4 80.0% 16 72.7% 20 74.1% 

total 5 100.0% 22 100.0% 27 100.0% 

2. Agriculture 

(organic) 

Permanent 9 36.0% 7 28.0% 16 32.0% 

Seasonal 16 64.0% 18 72.0% 34 68.0% 

total 25 100.0% 25 100.0% 50 100.0% 

3. Stock farming 

Permanent 1 20.0% 1 14.3% 2 16.7% 

Seasonal 4 80.0% 6 85.7% 10 83.3% 

total 5 100.0% 7 100.0% 12 100.0% 

4.Aquaculture 

Permanent 6 75.0% 0 0% 6 75% 

Seasonal 2 25.0% 0 0% 2 25% 

total 8 100.0% 0 0% 8 100% 

5. Tourism 

(homestay owner) 

Permanent 0 0% 2 50.0% 2 50.0% 

Seasonal 0 0% 2 50.0% 2 50.0% 

total 0 0% 4 100.0% 4 100.0% 

6. Tourism (guide. 

employee. etc.) 

Permanent 0 0% 0 0% 0 0% 

Seasonal 0 0% 0 0% 0 0% 

total 0 0% 0 0% 0 0% 

7. Other business 

and services/ Civil 

servant/government/ 

non-profit 

Permanent 15 88.2% 26 76.5% 41 80.4% 

Seasonal 2 11.8% 8 23.5% 10 19.6% 

total 17 100.0% 34 100.0% 51 100.0% 

40



The percentage of income of Livelihood 

 
Nanao Fuxing All 

count average count average count average 

1. Agriculture (non-organic) 5 72 22 53.64 27 57 

2. Agriculture (organic) 25 48.32 25 50.80 50 50 

3. Stock farming 5 17.4 7 10.01 12 13 

4.Aquaculture 8 60 0 0 8 60 

5. Tourism (homestay owner) 0 0 4 17.75 4 17.75 

6. Tourism (guide. employee. etc.) 0 0 0 0 0 0 

7. Other business and services/ Civil 

servant/government/ non-profit 17 78.41 34 

 

55.88 

 

51 63 

 

 

The reason for not doing the activity 

 
 Nanao Fuxing All 

items Times percentage Times percentage Times percentage 

1. Agriculture (non-

organic) 

N=46 

F=28 

A=74 
 

Personal choice 29 63.0% 16 57.1% 45 60.8% 
Lack of skills and 

knowledge 
2 4.3% 4 14.3% 6 8.1% 

Lack of 

opportunities 
1 2.2% 1 3.6% 2 2.7% 

Moved to other job 7 15.2% 4 14.3% 11 14.9% 
Typhoon/disaster 

related 
3 6.5% 1 3.6% 4 5.4% 

Lack of money 0 0% 0 0% 0 0% 
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2. Agriculture 

(organic) 

N=26 

F=25 

A=51 
 

Personal choice 13 50.0% 12 48.0% 25 49.0% 

Lack of skills and 

knowledge 
6 23.1% 8 32.0% 14 27.5% 

Lack of 

opportunities 
1 3.8% 4 16.0% 5 9.8% 

Moved to other job 3 11.5% 4 16.0% 7 13.7% 

Typhoon/disaster 

related 
1 3.8% 1 4.0% 2 3.9% 

Lack of money 0 0% 1 4.0% 1 2.0% 

3. Stock farming 

N=46 

F=43 

A=89 
 

Personal choice 30 65.2% 25 58.1% 55 61.8% 

Lack of skills and 

knowledge 
7 15.2% 11 25.6% 18 20.2% 

Lack of 

opportunities 
3 6.5% 7 16.3% 10 11.2% 

Moved to other job 1 2.2% 2 4.7% 3 3.4% 

Typhoon/disaster 

related 
0 0% 1 2.3% 1 1.1% 

Lack of money 1 2.2% 1 2.3% 2 2.2% 

4.Aquaculture 

N=43 

F=50 

A=93 
 

Personal choice 28 65.1% 30 60.0% 58 62.4% 

Lack of skills and 

knowledge 
8 18.6% 13 26.0% 21 22.6% 

Lack of 

opportunities 
5 11.6% 9 18.0% 14 15.1% 

Moved to other job 0 0% 1 2.0% 1 1.1% 

Typhoon/disaster 

related 
0 0% 0 0% 0 0% 

Lack of money 1 2.3% 0 0% 1 1.1% 
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5. Tourism 

(homestay owner) 

N=51 

F=46 

A=97 
 

Personal choice 32 62.7% 18 39.1% 50 51.5% 
Lack of skills and 

knowledge 
7 13.7% 17 37.0% 24 24.7% 

Lack of 

opportunities 
7 13.7% 14 30.4% 21 21.6% 

Moved to other job 1 2.0% 0 0% 1 1.0% 
Typhoon/disaster 

related 
0 0% 0 0% 0 0% 

Lack of money 2 3.9% 2 4.3% 4 4.1% 

6. Tourism (guide. 

employee. etc.) 

N=51 

F=50 

A=101 
 

Personal choice 33 64.7% 22 44.0% 55 54.5% 
Lack of skills and 

knowledge 
12 23.5% 20 40.0% 32 31.7% 

Lack of 

opportunities 
3 5.9% 11 22.0% 14 13.9% 

Moved to other job 1 2.0% 2 4.0% 3 3.0% 
Typhoon/disaster 

related 
0 0% 0 0% 0 0% 

Lack of money 0 0% 0 0% 0 0% 

7. Other business 

and services/ Civil 

servant/government/ 

non-profit 

N=34 

F=16 

A=50 
 

Personal choice 20 58.8% 11 68.8% 31 62.0% 
Lack of skills and 

knowledge 
6 17.6% 3 18.8% 9 18.0% 

Lack of 

opportunities 
7 20.6% 2 12.5% 9 18.0% 

Moved to other job 1 2.9% 0 0% 1 2.0% 
Typhoon/disaster 

related 
0 0% 0 0% 0 0% 

Lack of money 0 0% 0 0% 0 0% 

 

Land for farming you and your household own  

 items Nanao Fuxing All 

Land size  

(square meter) 

min 0 0 0 

max 29,097 77,593 77,593 

average 632.82 2302.02 1459.16 
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Crops that there is more than 10% of people grow: 

 Fuxing people percent of all Nan'ao people Percent of all All people percent of all 

1 Peach 34 68.0% 
Leafy 

Vegetable 
20 39.2% 

Leafy 

Vegetable 
47 46.5% 

2 
Leafy 

Vegetable 
27 54.0% Rice 18 35.3% Peach 34 33.7% 

3 May Peach 27 54.0% Mushroom 17 33.3% May Peach 28 27.7% 

4 Persimmon 19 38.0% Peanut 11 21.6% Persimmon 23 22.8% 

5 
Mandarin 

Orange 
17 34.0% Pepper 10 19.6% 

Mandarin 

Orange 
20 19.8% 

6 
Bamboo 

Shoot 
12 24.0% Sweet Potato 10 19.6% Rice 18 17.8% 

7 Pluot 8 16.0% Taro 9 17.6% Pepper 13 12.9% 

8 Mushroom 6 12.0% Ginger 7 13.7% Sweet Potato 13 12.9% 

9 

Makino 

Bamboo 

Shoot 
6 12.0% Corn 5 9.8% 

Bamboo 

Shoot 
12 11.9% 

10       Peanut 11 10.9% 
 

 

Basic information of the interviewees 

 
 Nanao Fuxing All 

items Times percentage Times percentage Times percentage 

1. Sex 

Female 20 39.2 22 44.0 42 41.6 

Male 31 60.8 28 56.0 59 58.4 

Total 51 100.0 50 100.0 101 100.0 
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2. Marriage status 

Married 42 82.4 40 80.0 82 81.2 

Single 4 7.8 6 12.0 10 9.9 

Separated 1 2.0 0 0.0 1 1.0 

Spouse deceased 4 7.8 4 8.0 8 7.9 

Total 51 100.0 50 100.0 101 100.0 

3. Ethnicity 

Minnan people 5 9.8 12 24.0 17 16.8 

Hakka people 2 3.9 4 8.0 6 5.9 

Mainlander 1 2.0 2 4.0 3 3.0 

Bunun 1 2.0 1 2.0 2 2.0 

Atayal 42 82.3 31 62.0 73 72.3 

Total 51 100.0 50 100.0 101 100.0 

4. Education level 

None 0 0.0 0 0.0 0 0 

Elementary 16 31.4 11 22.0 27 26.7 

Junior high 10 19.6 8 16.0 18 17.8 

Senior high 20 39.2 21 42.0 41 40.6 

University 5 9.8 10 20.0 15 14.9 

Total 51 100.0 50 100.0 101 100.0 

5. Annual income 

Less than 360.000 19 37.2 18 36.0 37 36.6 

360.000-600.000 23 45.1 18 36.0 41 40.6 

600.000-960.000 8 15.7 7 14.0 15 14.9 

Over 960.000 1 2.0 6 12.0 7 6.9 

Prefer not to say 0 0.0 1 2.0 1 1.0 

Total 51 100.0 50 100.0 101 100.0 
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6. Employment 

status 

Full-time 29 56.9 23 46.0 52 51.5 

Part-time 7 13.7 3 6.0 10 9.9 

Self-employed 3 5.9 17 34.0 20 19.8 

House keeper 12 23.5 4 8.0 16 15.8 

Retired 0 0.0 3 6.0 3 3.0 

Total 51 100 50 100.0 101 100.0 

7. From 

This village 47 92.2 38 76.0 85 84.2 

Other village but 

this 

township/district 
2 3.9 6 12.0 8 7.9 

Other 

township/district. 

but this county/city 
2 3.9 1 2.0 3 3.0 

Other county/city 0 0.0 4 8.0 4 4.0 

Foreign country 0 0.0 1 2.0 1 1.0 

Total 51 100.0 50 100.0 101 100 

8. Age 

21-35 3 5.9 6 12.0 9 8.9 

36-45 11 21.6 9 18.0 20 19.8 

46-55 9 17.6 14 28.0 23 22.8 

56-65 19 37.3 13 26.0 32 31.7 

Above 65 9 17.6 8 16.0 17 16.8 

Total 51 100.0 50 100.0 101 100.0 

9. Family 

members 
Average 5.02 3.98 4.50 
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Perceptions on climate change and impacts 

 
 Nanao Fuxing All 

items Times percentage Average Times percentage Average Times percentage Average 

B1 

I observe more 

changing 

weather/climate 

patterns now over the 

past 10 years(2009-

2019) 

Completely 

disagree 
1 2.0% 

4.02 

1 2.0% 

4.50 

2 2.0% 

4.26 

Disagree 6 11.8% 0 0.0% 6 5.9% 

Neutral 3 5.9% 1 2.0% 4 4.0% 

Agree 22 43.1% 19 38.0% 41 40.6% 

Completely 

agree 
19 37.3% 29 58.0% 48 47.5% 

Do not 

know 
0 0.0%  0 0.0%  0 0.0%  

B2 

Over the past 10 

years(2009-2019). 

climate change-related 

disasters (e.g. typhoon. 

flooding. drought) have 

worsened. 

Completely 

disagree 
1 2.0% 

4.04 

1 2.0% 

4.34 

2 2.0% 

4.19 

Disagree 3 5.9% 2 4.0% 5 5.0% 

Neutral 3 5.9% 0 0.0% 3 3.0% 

Agree 25 49.0% 23 46.0% 48 47.5% 

Completely 

agree 
18 35.3% 24 48.0% 42 41.6% 

Do not 

know 
1 2.0%  0 0.0%  1 1.0%  

B3 

Me and my household 

experience damage to 

our crops because of 

climate-related 

disasters (e.g. typhoon. 

flooding. drought) over 

the past 10 years. 

Completely 

disagree 
7 13.7% 

3.45 

2 4.0% 

4.34 

9 8.9% 

3.89 

Disagree 11 21.6% 3 6.0% 14 13.9% 

Neutral 0 0.0% 0 0.0% 0 0.0% 

Agree 18 35.3% 16 32.0% 34 33.7% 

Completely 

agree 
15 29.4% 29 58.0% 44 43.6% 

Do not 

know 
0 0.0%  0 0.0%  0 0.0%  
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B4 

Me and my household 

experience physical 

damage (e.g. to your 

house or property) 

because of climate-

related disasters (e.g. 

typhoon. flooding. 

drought) over the past 

10 years. 

Completely 

disagree 
18 35.3% 

2.27 

13 26.0% 

2.66 

31 30.7% 

2.47 

Disagree 19 37.3% 15 30.0% 34 33.7% 

Neutral 1 2.0% 2 4.0% 3 3.0% 

Agree 8 15.7% 16 32.0% 24 23.8% 

Completely 

agree 
5 9.8% 4 8.0% 9 8.9% 

Do not 

know 
0 0.0%  0 0.0%  0 0.0%  

B5 

I expect climate-

change related 

disasters to become 

worse in the near 

future. 

Completely 

disagree 
0 0.0% 

3.69 

0 0.0% 

4.30 

0 0.0% 

3.99 

Disagree 4 7.8% 3 6.0% 7 6.9% 

Neutral 4 7.8% 5 10.0% 9 8.9% 

Agree 17 33.3% 16 32.0% 33 32.7% 

Completely 

agree 
20 39.2% 26 52.0% 46 45.5% 

Do not 

know 
6 11.8%  0 0.0%  6 5.9%  

B6 

The estimated damage 

of climate-related 

disasters caused to 

household 

Average 

(dollarss) 
177,571.57 334,640.00 255,328.22 

 

* For the average count(B1-B5): Completely disagree=1. Disagree=2. Neutral=3. Agree=4. Completely agree=5 
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Effects of climate change Observation more or less over past 10 years (2009-2019) 

Disasters 
 Nanao Fuxing All 

items Times percentage Average Times percentage Average Times percentage Average 

1.Drought 

More 23 45.1% 

1.53 

35 70.0% 

1.16 

58 57.4% 

1.36 Same 20 39.2% 12 24.0% 32 31.7% 

Less 5 9.8% 0 0.0% 5 5.0% 

Don’t know 3 5.9%  3 6.0%  6 5.9%  

Total 51 100.0%  50 100.0%  101 100.0%  

2.Rainfall 

More 20 39.2% 

1.80 

2 4.0% 

2.47 

22 21.8% 

2.16 Same 21 41.2% 11 22.0% 32 31.7% 

Less 10 19.6% 34 68.0% 44 43.6% 

Don’t know 0 0.0%  3 6.0%  3 3.0%  

Total 51 100.0%  50 100.0%  101 100.0%  

3.Typhoons (more 

frequent typhoons) 

More 21 41.2% 

1.90 

7 14.0% 

1.96 

28 27.7% 

1.95 Same 11 21.6% 24 48.0% 35 34.7% 

Less 18 35.3% 15 30.0% 33 32.7% 

Don’t know 1 2.0%  4 8.0%  5 5.0%  

Total 51 100.0%  50 100.0%  101 100.0%  

4.Typhoons 

(typhoons become 

more intense) 

More 18 35.3% 

1.84 

9 18.0% 

1.75 

27 26.7% 

1.81 Same 20 39.2% 31 62.0% 51 50.5% 

Less 12 23.5% 6 12.0% 18 17.8% 

Don’t know 1 2.0%  4 8.0%  5 5.0%  

Total 51 100.0%  50 100.0%  101 100.0%  

5.Floods 

More 9 17.6% 

1.75 

3 6.0% 

1.10 

12 11.9% 

1.44 Same 28 54.9% 22 44.0% 50 49.5% 

Less 8 15.7% 3 6.0% 11 10.9% 

Don’t know 6 11.8%  22 44.0%  28 27.7%  

Total 51 100.0%  50 100.0%  101 100.0%  
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6. Landslide 

More 1 2% 

3.00 

4 8.0% 

2.20 

5 5.0% 

2.27 Same - - 4 8.0% 4 4.0% 

Less - - 2 4.0% 2 2.0% 

Don’t know - - - 1 2.0%  1 1.0%  

Total 1 2.0%  11 22.0%  12 11.9%  

7. 

Mudslide/Rockfall 

More 3 5.9% 

3.00 

1 2.0% 

3.00 

4 4.0% 

3.00 Same - - - - - - 

Less - - - - - - 

Don’t know - - - - - - - - - 

Total 3 5.9%  1 2.0%  4 4.0%  

8. Earthquake 

More 13 25.5% 

2.65 

2 4.0% 

2.17 

15 14.9% 

2.52 Same 2 3.9% 3 6.0% 5 5.0% 

Less 2 3.9% 1 2.0% 3 3.0% 

Don’t know - - - 1 2.0%  1 1.0%  

Total 17 33.3%  7 14.0%  24 23.8%  

9. Road caves 

in/land substance 

More - - 

1.00 

3 6.0% 

2.75 

3 3.0% 

2.40 Same - - 1 2.0% 1 1.0% 
Less 1 2.0% - - 1 1.0% 

Don’t know - - - - - - - - - 

Total 1 2.0%  4 8.0%  5 5.0%  

10. Haze 

More - - - 1 2.0% 

3.00 

1 1.0% 

3.00 Same - - - - - - - 

Less - - - - - - - 

Don’t know - - - - - - - - - 

Total - - - 1 2.0%  1 1.0%  

11. Föhn wind/hot 

wind 

More - - - 1 2.0% 

3.00 

1 1.0% 

3.00 Same - - - - - - - 

Less - - - - - - - 
Don’t know - - - - - - - - - 

Total - - - 1 2.0%  1 1.0%  
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12. Winter-

killing/too cold 

More - - - 1 2.0% 

3.00 

1 1.0% 

3.00 Same - - - - - - - 

Less - - - - - - - 

Don’t know - - - - - - - - - 

Total - - - 1 2.0%  1 1.0%  

13. Soil texture 

changed 

More - - - 1 2.0% 

3.00 

1 1.0% 

3.00 Same - - - - - - - 

Less - - - - - - - 

Don’t know - - - - - - - - - 

Total - - - 1 2.0%  1 1.0%  

14. Extreme rainfall 

More - - - 1 2.0% 

3.00 

1 1.0% 

3.00 Same - - - - - - - 

Less - - - - - - - 

Don’t know - - - - - - - - - 

Total - - - 1 2.0%  1 1.0%  

* For the average count: more=3. same=2. less=1 

 

COPING STRATEGIES 

 
 Nanao Fuxing All 

items Times percentage Average Times percentage Average Times percentage Average 

C1 

My household knows 

how to cope with 

climate-related 

disasters 

independently. 

Completely 

disagree 
11 21.6% 

2.94 

11 22.0% 

2.84 

22 21.8% 

2.89 

Disagree 14 27.5% 15 30.0% 29 28.7% 

Neutral 3 5.9% 3 6.0% 6 5.9% 

Agree 13 25.5% 13 26.0% 26 25.7% 

Completely 

agree 
10 19.6% 8 16.0% 18 17.8% 

Do not 

know 
0 0%  0 0%  0 0%  
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C2 

Other households in 

the village help me and 

my household to cope 

with climate-related 

disasters. 

Completely 

disagree 
13 25.5% 

2.92 

12 24.0% 

2.90 

25 24.8% 

2.91 

Disagree 7 13.7% 10 20.0% 17 16.8% 

Neutral 2 3.9% 4 8.0% 6 5.9% 

Agree 29 56.9% 19 38.0% 48 47.5% 

Completely 

agree 
0 0% 5 10.0% 5 5.0% 

Do not 

know 
0 0%  0 0%  0 0%  

C3 

The government helps 

me and my household 

to cope with climate-

related disasters. 

Completely 

disagree 
11 21.6% 

3.06 

13 26.0% 

2.82 

24 23.8% 

2.94 

Disagree 6 11.8% 9 18.0% 15 14.9% 

Neutral 3 5.9% 5 10.0% 8 7.9% 

Agree 26 51.0% 20 40.0% 46 45.5% 

Completely 

agree 
4 7.8% 3 6.0% 7 6.9% 

Do not 

know 
1 2.0%  0 0%  1 1.0%  

C4 

The community 

association helps me 

and my household to 

cope with climate-

related disasters. 

Completely 

disagree 
16 31.4% 

2.53 

14 28.0% 

2.76 

30 29.7% 

2.64 

Disagree 12 23.5% 8 16.0% 20 19.8% 

Neutral 1 2.0% 6 12.0% 7 6.9% 

Agree 19 37.3% 15 30.0% 34 33.7% 

Completely 

agree 
2 3.9% 6 12.0% 8 7.9% 

Do not 

know 
1 2.0%  1 2.0%  2 2.0%  
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C5 

I receive information 

about climate change 

from the 

media/TV/newspaper

s. 

Completely 

disagree 
0 0% 

4.29 

0 0% 

4.46 

0 0% 

4.38 

Disagree 0 0% 0 0% 0 0% 

Neutral 0 0% 0 0% 0 0% 

Agree 31 60.8% 27 54.0% 58 57.4% 

Completely 

agree 
19 37.3% 23 46.0% 42 41.6% 

Do not 

know 
1 2.0%  0 0%  1 1.0%  

C6 

I receive information 

about climate change 

from the 

government/schools. 

Completely 

disagree 
10 19.6% 

3.14 

6 12.0% 

3.16 

16 15.8% 

3.15 

Disagree 7 13.7% 12 24.0% 19 18.8% 

Neutral 2 3.9% 1 2.0% 3 3.0% 

Agree 25 49.0% 30 60.0% 55 54.5% 

Completely 

agree 
6 11.8% 1 2.0% 7 6.9% 

Do not 

know 
1 2.0%  0 0%  1 1.0%  

C7 

I believe we should 

take action to combat 

climate change in order 

to reduce climate-

related disasters. 

Completely 

disagree 
1 2.0% 

4.20 

1 2.0% 

4.00 

0 2.0% 

4.10 

Disagree 3 5.9% 6 12.0% 0 8.9% 

Neutral 0 0% 4 8.0% 0 4.0% 

Agree 18 35.3% 10 20.0% 58 27.7% 

Completely 

agree 
27 52.9% 27 54.0% 42 53.5% 

Do not 

know 
2 3.9%  2 4.0%  1 4.0%  

 

* For the average count(C1-C7): Completely disagree=1. Disagree=2. Neutral=3. Agree=4. Completely agree=5 
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LIVELIHOOD RESILIENCE 

Over the past 10 

years(2009-2019) 

 Nanao Fuxing All 

items Times percentage Average Times percentage Average Times percentage Average 

D1 

I borrowed more 

money (from the bank 

or relatives) because of 

climate-related 

disasters. 

Completely 

disagree 
30 58.8% 

1.84 

22 44.0% 

2.38 

52 51.5% 

2.11 

Disagree 11 21.6% 8 16.0% 19 18.8% 

Neutral 1 2.0% 2 4.0% 3 3.0% 

Agree 6 11.8% 10 20.0% 16 15.8% 

Completely 

agree 
3 5.9% 7 14.0% 10 9.9% 

Do not 

know 
0 0%  0 0%  0 0%  

D2 

I adapted my farming 

strategies to climate 

change related 

disasters. 

Completely 

disagree 
13 25.5% 

2.78 

10 20.0% 

3.06 

23 22.8% 

2.92 

Disagree 12 23.5% 12 24.0% 24 23.8% 

Neutral 3 5.9% - - 3 3.0% 

Agree 14 27.5% 16 32.0% 30 29.7% 

Completely 

agree 
8 15.7% 11 22.0% 19 18.8% 

Do not 

know 
1 2.0%  1 2.0%  2 2.0%  

D3 

I shifted to a new job 

(for example tourism) 

as a means to deal with 

climate-related 

disasters. 

Completely 

disagree 
23 45.1% 

2.27 

18 36.0% 

2.62 

41 40.6% 

2.45 

Disagree 10 19.6% 11 22.0% 21 20.8% 

Neutral 2 3.9% 2 4.0% 4 4.0% 

Agree 13 25.5% 10 20.0% 23 22.8% 

Completely 

agree 
3 5.9% 9 18.0% 12 11.9% 

Do not 

know 
0 0%  0 0%  0 0%  
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D4 

I am changing my 

livelihood activities to 

non-farming activities 

because of climate-

related disasters. 

Completely 

disagree 
22 43.1% 

2.25 

19 38.0% 

2.40 

41 40.6% 

2.33 

Disagree 13 25.5% 14 28.0% 27 26.7% 

Neutral 0 0% 2 4.0% 2 2.0% 

Agree 13 25.5% 8 16.0% 21 20.8% 

Completely 

agree 
3 5.9% 7 14.0% 10 9.9% 

Do not 

know 
0 0%  0 0%  0 0%  

D5 

My household has 

prepared to deal with 

climate-related 

disasters. 

Completely 

disagree 
5 9.8% 

3.86 

3 6.0% 

3.50 

8 7.9% 

3.68 

Disagree 2 3.9% 10 20.0% 12 11.9% 

Neutral 2 3.9% 3 6.0% 5 5.0% 

Agree 28 54.9% 22 44.0% 50 49.5% 

Completely 

agree 
14 27.5% 11 22.0% 25 24.8% 

Do not 

know 
1 2.0%  1 2.0%  1 1.0%  

D6 

My household is fully 

recovered from 

climate-related 

disasters that have 

affected us. 

Completely 

disagree 
5 9.8% 

3.71 

1 2.0% 

3.70 

6 5.9% 

3.70 

Disagree 4 7.8% 8 16.0% 12 11.9% 

Neutral 4 7.8% 5 10.0% 9 8.9% 

Agree 26 51.0% 27 54.0% 53 52.5% 

Completely 

agree 
12 23.5% 9 18.0% 21 20.8% 

Do not 

know 
0 0%  0 0%  0 0%  

 
* For the average count(D1-D6): Completely disagree=1. Disagree=2. Neutral=3. Agree=4. Completely agree=5 
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INDIGENOUS KNOWLEDGE AND CULTURE 

 
 Nanao Fuxing All 

items Times percentage Average Times percentage Average Times percentage Average 

E1 

Our traditional 

leaders support us to 

cope with climate-

related disasters. 

Completely 

disagree 
7 13.7% 

3.20 

11 22.0% 

2.78 

18 17.8% 

2.99 

Disagree 9 17.6% 13 26.0% 22 21.8% 

Neutral 4 7.8% 5 10.0% 9 8.9% 

Agree 24 47.1% 18 36.0% 42 41.6% 

Completely 

agree 
6 11.8% 3 6.0% 9 8.9% 

Do not 

know 
1 2.0%  0 0%  1 1.0%  

E2 

Our church supports 

us to cope with 

climate-related 

disasters. 

Completely 

disagree 
11 21.6% 

3.04 

13 26.0% 

2.76 

24 23.8% 

2.90 

Disagree 7 13.7% 12 24.0% 19 18.8% 

Neutral 2 3.9% 1 2.0% 3 3.0% 

Agree 21 41.2% 17 34.0% 38 37.6% 

Completely 

agree 
8 15.7% 6 12.0% 14 13.9% 

Do not 

know 
2 3.9%  1 2.0%  3 3.0%  

E3 

Our cultural 

practices can help us 

cope with climate-

related disasters. 

Completely 

disagree 
2 3.9% 

3.90 

6 12.0% 

3.50 

8 7.9% 

3.70 

Disagree 4 7.8% 6 12.0% 10 9.9% 

Neutral 4 7.8% 3 6.0% 7 6.9% 

Agree 28 54.9% 27 54.0% 55 54.5% 

Completely 

agree 
13 25.5% 8 16.0% 21 20.8% 

Do not 

know 
0 0%  0 0%  0 0%  
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E4 

I believe that the 

existing of the area of 

nature conservation is 

important to coping 

with climate change. 

Completely 

disagree 
1 2.0% 

3.47 

1 2.0% 

4.40 

2 2.0% 

3.93 

Disagree 2 3.9% 4 8.0% 6 5.9% 

Neutral 0 0% 0 0% 0 0% 

Agree 18 35.3% 14 28.0% 32 31.7% 

Completely 

agree 
20 39.2% 31 62.0% 51 50.5% 

Do not 

know 
1 2.0%  0 0%  1 1.0%  

E5 

Does your community 

have any sacred forests 

where exploitation is 

not allowed or taboo? 

(sacred forest) If yes. 

what is the name of 

this area? 

Never 12 23.5% 

2.69 

15 30.0% 

2.78 

27 26.7% 

2.73 

Ever 1 2.0% 0 0% 1 1.0% 

Yes 29 56.9% 16 32.0% 45 44.6% 

Yes & 

know 
9 17.6% 19 38.0% 28 27.7% 

 
* For the average count(E1-E4): Completely disagree=1. Disagree=2. Neutral=3. Agree=4. Completely agree=5 

 

* For the average count(E5): Never=1. Ever=2.  Yes=3. Yes & know= 4 
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D Model for multiple regression 

 
Dependent variable: livelihood resilience 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
    

B 
Std. 

Error 
Beta t Sig. VIF CI 

(Constant) -6.674 1.180  -5.654 .000  1.000 

R_F6income2 2.741 .703 .318 3.901 .000 1.047 2.616 

R_C7 1.113 .369 .267 3.013 .003 1.244 3.540 

R_B3 1.065 .261 .342 4.080 .000 1.108 4.787 

perception of 

climate change 

-.498 .140 -.292 -3.571 .001 1.055 5.027 

count_everyes .999 .391 .208 2.555 .012 1.050 5.510 

R_E4 .965 .388 .215 2.488 .015 1.177 9.266 

*p<0.05; **p<0.01; ***P<0.001 

Durbin-Watson Test=1.729    > DU 

R=0.636(<0.3 relationship not important) 

R2=0.405, Adjust R2=0.367 

F=10.648 (p=0.000) added coefficients improved the model or not 

n=101 
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Dependent variable: My change 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
    

B 
Std. 

Error 
Beta t Sig. VIF CI 

(Constant) -.079 .749  -.105 .917  1.000 

R_D1 .892 .188 .402 4.751 .000 1.109 1.945 

R_F6income2 1.481 .560 .224 2.644 .010 1.109 2.230 

R_D6 .879 .246 .304 3.569 .001 1.126 2.641 

A1_2organic -1.571 .521 -.246 -3.017 .003 1.032 2.953 

Ethnicity -1.720 .612 -.241 -2.810 .006 1.142 3.236 

R_C6 .457 .205 .182 2.227 .028 1.034 6.882 

*p<0.05; **p<0.01; ***P<0.001 

Durbin-Watson Test=1.731    > DU 

R=0.628(<0.3 relationship not important) 

R2=0.394, Adjust R2=0.355 

F=10.185 (p=0.000) added coefficients improved the model or not 

VIF<1.25 (Tolerance>0.8, 80% independent), CI <20 (No problem with multicollinearity 

(Lofstrom, 1999), it will be better if <10) 

n=101 
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Dependent variable: My change2 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
    

B 
Std. 

Error 
Beta t Sig. VIF CI 

(Constant) -6.020 1.100   -5.474 .000  1.000 

R_F6income2 2.227 .668 .274 3.333 .001 1.100 2.414 

R_B3 .996 .244 .339 4.077 .000 1.127 3.115 

perception of 

climate change 

-.563 .129 -.350 -4.350 .000 1.055 3.937 

R_C7 .855 .347 .218 2.461 .016 1.278 4.936 

count_everyes 1.086 .366 .240 2.968 .004 1.067 5.185 

R_E4 .908 .363 .214 2.502 .014 1.196 5.787 

R_E3 -.650 .293 -.189 -2.220 .029 1.181 9.548 

*p<0.05; **p<0.01; ***P<0.001 

Durbin-Watson Test=1.612    < DU, >DL 

R=0.655(<0.3 relationship not important) 

R2=0.430, Adjust R2=0.387 

F=10.005 (p=0.000) added coefficients improved the model or not 

VIF<1.34 (Tolerance>0.75, 70% independent), CI <20 (No problem with multicollinearity 

(Lofstrom, 1999), it will be better if <10) 

n=101 
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Dependent variable: R_D5 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
    

B 
Std. 

Error 
Beta t Sig. VIF CI 

(Constant) -.953 .545  -1.747 .084  1.000 

R_D6 .464 .096 .431 4.855 .000 1.103 2.107 

R_D4 -.270 .074 -.324 -3.629 .000 1.116 2.337 

R_B3 -.190 .083 -.214 -2.306 .023 1.202 2.912 

R_F6income2 .604 .222 .245 2.728 .008 1.129 3.098 

Age .023 .009 .243 2.677 .009 1.157 4.098 

observation of 

climate change 

-.136 .067 -.182 -2.038 .044 1.117 5.735 

Damage 4.279E-07 .000 .185 2.011 .047 1.181 15.076 

*p<0.05; **p<0.01; ***P<0.001 

Durbin-Watson Test=2.195    > DU 

R=0.579(<0.3 relationship not important) 

R2=0.335, Adjust R2=0.285 

F=6.707 (p=0.000) added coefficients improved the model or not 

VIF<1.25 (Tolerance>0.8, 80% independent), CI <20 (No problem with multicollinearity 

(Lofstrom, 1999), it will be better if <10) 

n=101 
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Dependent variable: R_D6 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
    

B 
Std. 

Error 
Beta t Sig. VIF CI 

(Constant) -.323 .204  -1.581 .117  1.000 

R_C7 .268 .102 .243 2.622 .010 1.250 2.210 

R_education9 .632 .185 .285 3.413 .001 1.014 2.452 

R_D5 .232 .080 .250 2.915 .004 1.074 3.068 

Damage -4.682E-

07 

.000 -.218 -2.589 .011 1.030 4.193 

R_E4 .210 .108 .176 1.944 .055 1.188 5.154 

*p<0.05; **p<0.01; ***P<0.001 

Durbin-Watson Test=1.720    > DU 

R=0.590(<0.3 relationship not important) 

R2=0.348, Adjust R2=0.314 

F=10.153 (p=0.000) added coefficients improved the model or not 

VIF<1.25 (Tolerance>0.8, 80% independent), CI <20 (No problem with multicollinearity 

(Lofstrom, 1999), it will be better if <10) 

n=101 
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Dependent variable: B Perception and impact 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
   

 

B 
Std. 

Error 
Beta t Sig. VIF CI 

(Constant) 1.722 .588   2.927 .004  1.000 

R_D2 .815 .211 .336 3.864 .000 1.075 1.432 

Crops types .420 .129 .274 3.255 .002 1.009 1.636 

observation of 

climate 

.245 .080 .257 3.061 .003 1.002 1.977 

Damage 1.461E-06 .000 .209 2.402 .018 1.070 3.899 

*p<0.05; **p<0.01; ***P<0.001 

Durbin-Watson Test=1.663    > DU 

R=0.569(<0.3 relationship not important) 

R2=0.323, Adjust R2=0.3295 

F=10.153 (p=0.000) added coefficients improved the model or not 

VIF<1.25 (Tolerance>0.8, 80% independent), CI <20 (No problem with multicollinearity 

(Lofstrom, 1999), it will be better if <10) 

n=101 
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dependent variable: perception on climate change 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
   

 

B 
Std. 

Error 
Beta t Sig. VIF CI 

(Constant) 1.629 .556   2.929 .004  1.000 

R_D1 -1.104 .143 -.652 -7.705 .000 1.194 1.501 

R_B3 .528 .165 .289 3.192 .002 1.372 2.364 

R_D2 .383 .148 .233 2.586 .011 1.358 2.623 

R_E4 .521 .215 .198 2.420 .017 1.115 3.431 

Crops types .177 .083 .171 2.145 .034 1.060 6.318 

*p<0.05; **p<0.01; ***P<0.001 

Durbin-Watson Test=1.850    > DU 

R=0.657(<0.3 relationship not important) 

R2=0.431, Adjust R2=0.401 

F=14.401 (p=0.000) added coefficients improved the model or not 

VIF<1.43 (Tolerance>0.7, 70% independent), CI <20 (No problem with multicollinearity 

(Lofstrom, 1999), it will be better if <10) 

n=101 
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Dependent variable: R_B5 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
    

B 
Std. 

Error 
Beta t Sig. VIF CI 

(Constant) -1.003 .299   -3.355 .001  1.000 

R_E4 .295 .081 .295 3.638 .000 1.155 2.516 

R_B2 .330 .081 .317 4.100 .000 1.049 3.529 

Sacred forest .597 .173 .286 3.443 .001 1.214 4.098 

Culture help2 -.063 .024 -.209 -2.576 .012 1.158 4.264 

R_F6income2 .587 .158 .306 3.724 .000 1.189 5.113 

Crops types .080 .032 .202 2.485 .015 1.166 6.129 

gender -.382 .153 -.204 -2.503 .014 1.164 7.350 

R_C5 .367 .141 .203 2.596 .011 1.074 11.893 

*p<0.05; **p<0.01; ***P<0.001 

Durbin-Watson Test=1.806    > DU 

R=0.690(<0.3 relationship not important) 

R2=0.476, Adjust R2=0.431 

F=10.464 (p=0.000) added coefficients improved the model or not 

VIF<1.25 (Tolerance>0.8, 80% independent), CI <20 (No problem with multicollinearity 

(Lofstrom, 1999), it will very good if <10) 

n=101 
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Dependent variable: R_B5 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
    

B 
Std. 

Error 
Beta t Sig. VIF CI 

(Constant) -.934 .309   -3.021 .003  1.000 

R_E4 .244 .080 .244 3.029 .003 1.092 2.396 

R_B2 .377 .083 .361 4.542 .000 1.064 3.229 

Sacred forest .750 .176 .359 4.251 .000 1.201 3.494 

R_F6income2 .652 .158 .340 4.139 .000 1.137 4.022 

R_C3 -.135 .057 -.197 -2.345 .021 1.188 4.735 

gender -.406 .155 -.217 -2.614 .010 1.155 5.054 

R_C5 .305 .150 .169 2.042 .044 1.150 7.591 

land 5.591E-05 .000 .163 1.997 .049 1.122 11.786 

*p<0.05; **p<0.01; ***P<0.001 

Durbin-Watson Test=2.195    > DU 

R=0.673(<0.3 relationship not important) 

R2=0.453, Adjust R2=0.405 

F=9.513 (p=0.000) added coefficients improved the model or not 

VIF<1.25 (Tolerance>0.8, 80% independent), CI <20 (No problem with multicollinearity 

(Lofstrom, 1999), it will very good if <10) 

n=101 
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dependent variable: coping strategy2 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
   

 

B 
Std. 

Error 
Beta t Sig. VIF CI 

(Constant) 2.063 .651   3.166 .002  1.000 

R_D1 .727 .098 .575 7.454 .000 1.007 1.766 

R_B3 -.403 .138 -.224 -2.915 .004 1.002 2.011 

R_D2 2.173 .915 .183 2.374 .020 1.007 4.091 

*p<0.05; **p<0.01; ***P<0.001 

Durbin-Watson Test=1.637    > DU 

R=0.654(<0.3 relationship not important) 

R2=0.428, Adjust R2=0.410 

F=24.157 (p=0.000) added coefficients improved the model or not 

VIF<1.25 (Tolerance>0.8, 80% independent), CI <20 (No problem with multicollinearity 

(Lofstrom, 1999), it will be better if <10) 

n=101 
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dependent variable: C1 My household knows how to cope with climate-related 

disasters independently 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
   

 

B 
Std. 

Error 
Beta t Sig. VIF CI 

(Constant) -.818 .382   -2.143 .035  1.000 

R_culturehelp .161 .037 .368 4.332 .000 1.033 1.943 

R_lost -.126 .030 -.352 -4.163 .000 1.025 2.183 

Household size -.113 .051 -.190 -2.224 .029 1.039 2.393 

count_everyes .403 .146 .240 2.750 .007 1.088 4.450 

R_F5education_12 -.786 .354 -.192 -2.220 .029 1.072 7.324 

*p<0.05; **p<0.01; ***P<0.001 

Durbin-Watson Test=1.877    > DU 

R=0.579(<0.3 relationship not important) 

R2=0.336, Adjust R2=0.301 

F=9.606 (p=0.000) added coefficients improved the model or not 

VIF<1.12 (Tolerance>0.9, 90% independent), CI <20 (No problem with multicollinearity 

(Lofstrom, 1999), it will be better if <10) 

n=101 
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dependent variable: B7 Observe of climate 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
   

 

B 
Std. 

Error 
Beta t Sig. VIF CI 

(Constant) 1.028 .875   1.174 .243  1.000 

R_B4 .629 .245 .229 2.568 .012 1.095 1.774 

Count_yes -1.095 .413 -.230 -2.652 .009 1.039 2.078 

R_F6income2 2.222 .698 .284 3.185 .002 1.101 2.256 

R_E2 .674 .234 .258 2.881 .005 1.104 3.425 

from -3.342 1.253 -.240 -2.668 .009 1.115 3.727 

R_B5 .862 .362 .211 2.380 .019 1.090 6.287 

*p<0.05; **p<0.01; ***P<0.001 

Durbin-Watson Test=2.018    > DU 

R=0.566(<0.3 relationship not important) 

R2=0.320, Adjust R2=0.277 

F=7.376 (p=0.000) added coefficients improved the model or not 

VIF<1.12 (Tolerance>0.90, 90% independent), CI <20 (No problem with multicollinearity 

(Lofstrom, 1999), it will be better if <10) 

n=101 
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dependent variable: C7 I believe we should take action to combat climate change in 

order to reduce climate-related disasters 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
   

 

B 
Std. 

Error 
Beta t Sig. VIF CI 

(Constant) .838 .427   1.963 .053  1.000 

R_D6 .337 .077 .372 4.396 .000 1.094 2.033 

R_culturehelp .081 .027 .269 2.986 .004 1.239 2.553 

Crops types -.109 .035 -.256 -3.082 .003 1.052 2.818 

Ethnicity -.494 .194 -.221 -2.545 .013 1.157 3.726 

R_C6 .163 .066 .207 2.454 .016 1.087 5.592 

Age .014 .007 .172 2.040 .044 1.091 14.067 

*p<0.05; **p<0.01; ***P<0.001 

Durbin-Watson Test=1.689    < DU, >DL 

R=0.621(<0.3 relationship not important) 

R2=0.385, Adjust R2=0.346 

F=9.820 (p=0.000) added coefficients improved the model or not 

VIF<1.34 (Tolerance>0.75, 75% independent), CI <20 (No problem with multicollinearity 

(Lofstrom, 1999), it will be better if <10) 

n=101 
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dependent variable: E4 I believe that the existing of the area of nature conservation is 

important to coping with climate change 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
   

 

B 
Std. 

Error 
Beta t Sig. VIF CI 

(Constant) .269 .211   1.273 .206  1.000 

R_C7 .273 .078 .295 3.491 .001 1.057 1.675 

R_B5 .350 .085 .349 4.121 .000 1.061 2.212 

R_B4 -.212 .058 -.314 -3.657 .000 1.086 2.961 

Ethnicity .380 .175 .184 2.169 .033 1.063 3.250 

R_E2 .115 .057 .179 2.018 .046 1.158 6.074 

*p<0.05; **p<0.01; ***P<0.001 

Durbin-Watson Test=1.853    > DU 

R=0.597(<0.3 relationship not important) 

R2=0.357, Adjust R2=0.323 

F=10.537 (p=0.000) added coefficients improved the model or not 

VIF<1.25 (Tolerance>0.8, 80% independent), CI <20 (No problem with multicollinearity 

(Lofstrom, 1999), it will be better if <10) 

n=101 
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dependent variable: E3 Our cultural practices can help us cope with climate-related 

disasters 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
   

 

B 
Std. 

Error 
Beta t Sig. VIF CI 

(Constant) -.519 .280   -1.858 .066  1.000 

R_E1 .161 .078 .185 2.075 .041 1.191 1.684 

R_C1 .233 .065 .298 3.580 .001 1.038 1.992 

Ethnicity .654 .214 .257 3.060 .003 1.059 3.070 

Sacred forest .639 .217 .248 2.936 .004 1.073 3.445 

R_C7 .244 .095 .214 2.570 .012 1.041 6.541 

*p<0.05; **p<0.01; ***P<0.001 

Durbin-Watson Test=1.704    > DU 

R=0.607(<0.3 relationship not important) 

R2=0.368, Adjust R2=0.335 

F=11.059 (p=0.000) added coefficients improved the model or not 

VIF<1.25 (Tolerance>0.8, 80% independent), CI <20 (No problem with multicollinearity 

(Lofstrom, 1999), it will be better if <10) 

n=101 
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dependent variable:   E Culture help 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
   

 

B 
Std. 

Error 
Beta t Sig. VIF CI 

(Constant) -1.953 .678   -2.882 .005  1.000 

Coping strategy2 .356 .058 .451 6.159 .000 1.098 1.910 

R_C1 .668 .163 .292 4.109 .000 1.030 2.508 

Sacred forest  1.638 .548 .217 2.990 .004 1.082 3.637 

Ethnicity 1.538 .530 .206 2.899 .005 1.038 4.609 

observation of 

climate change 

.323 .153 .154 2.104 .038 1.093 6.658 

*p<0.05; **p<0.01; ***P<0.001 

Durbin-Watson Test=1.956    > DU 

R=0.732(<0.3 relationship not important) 

R2=0.536, Adjust R2=0.511 

F=21.930 (p=0.000) added coefficients improved the model or not 

VIF<1.12 (Tolerance>0.9, 90% independent), CI <20 (No problem with multicollinearity 

(Lofstrom, 1999), it will be better if <10) 

n=101 
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Index of variable 

Variable 

name 

description code mean SD 

B1 I observe more changing 

weather/climate patterns now over 

the past 10 years(2009-2019) 

Completely 

disagree=-2 

Disagree=-1 

Neutral=0 

Agree=1 

Completely 

agree=2 

1.2574 .93438 

B2 Over the past 10 years(2009-2019), 

climate change-related disasters 

(e.g. typhoon, flooding, drought) have 

worsened 

1.2178 .88999 

B3 Me and my household experience 

damage to our crops because of 

climate-related disasters (e.g. 

typhoon, flooding, drought) over the 

past 10 years. 

.8911 1.34090 

B4 Me and my household experience 

physical damage (e.g. to your house 

or property) because of climate-

related disasters (e.g. typhoon, 

flooding, drought) over the past 10 

years 

-.5347 1.37524 

B5 I expect climate-change related 

disasters to become worse in the 

near future 

1.1683 .92811 

C1 My household knows how to cope 

with climate-related disasters 

independently 

-.1089 1.46220 

C2 Other households in the village help 

me and my household to cope with 

climate-related disasters 

-.0891 1.35720 

C3 The government helps me and my 

household to cope with climate-

related disasters 

-.0297 1.35982 

C4 The community association helps me 

and my household to cope with 

climate-related disasters 

-.2970 1.40388 

C5 I receive information about climate 

change from the 

1.4059 .51339 
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media/TV/newspapers 

C6 I receive information about climate 

change from the government/schools 

.1782 1.27590 

C7 I believe we should take action to 

combat climate change in order to 

reduce climate-related disasters 

1.2475 1.00405 

D1 Over the past 10 years(2009-2019), I 

borrowed more money (from the 

bank or relatives) because of climate-

related disasters 

-.8812 1.44421 

D2 Over the past 10 years(2009-2019), I 

adapted my farming strategies to 

climate change related disasters 

-.0198 1.48983 

D3 Over the past 10 years(2009-2019), I 

shifted to a new job (for example 

tourism) as a means to deal with 

climate-related disasters 

-.5545 1.49983 

D4 Over the past 10 years(2009-2019), I 

am changing my livelihood activities 

to non-farming activities because of 

climate-related disasters 

-.6733 1.43603 

D5 Over the past 10 years(2009-2019), 

my household has prepared to deal 

with climate-related disasters 

.7129 1.19446 

D6 Over the past 10 years(2009-2019), 

my household is fully recovered from 

climate-related disasters that have 

affected us 

.7030 1.10946 

E1 Our traditional leaders support us to 

cope with climate-related disasters 

.0198 1.31134 

E2 Our church supports us to cope with 

climate-related disasters 

-.0099 1.44565 

E3 Our cultural practices can help us 

cope with climate-related disasters 

.7030 1.14494 

E4 I believe that the existing of the area 

of nature conservation is important to 

coping with climate change 

1.4059 .92928 
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count_ev

eryes 

Current and past livelihood activities count for answer 

of ever and yes in 

A1 Livelihood 

Activity 

2.0396 .87087 

count_ev

er 

past livelihood activities count for answer 

of ever in A1 

Livelihood Activity 

.5347 .79454 

Count_ye

s 

Current livelihood activities count for answer 

of yes in A1 

Livelihood Activity 

1.5050 .79528 

A1_2org

anic 

A2 Agriculture(organic) Dummy 

yes=1 

no, ever=0 

 

.4950 .50247 

Land Land size for farming(A5) Unit=square 

meters 

2528.658

1 

2708.0790

5 

Crops 

types 

Types of crops a household grows(A6) count 3.71 2.359 

Age Age of the respondent(F1) interval 53.13 12.485 

Gender Gender of the respondent(F2) Dummy 

male=1 

female=0 

.5842 .49532 

Ethnicity Ethnicity of the respondent(F4) Dummy 

Atayal=1 

Non-Atayal=0 

.72 .450 

R_F5edu

cation_1

2 

Education level of respondent(F5) Dummy 

University, 

Graduate 

school=1 

Elementary, Junior 

high, Senior 

high=0 

.1485 .35738 

R_F5edu

cation_9 

Education level of respondent(F5) Dummy 

Senior high, 

University, 

Graduate school 

=1 

Elementary, Junior 

.5545 .49950 
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high, =0 

R_F6inco

me2 

Income level of respondent(F6) Dummy 

more than 

360000=1 

less than 

360000=0 

.6337 .48421 

From Where are you come from(F8) Dummy 

This village=1 

Other area =0 

.0792 .27141 

Househol

d 

Household size interval 4.50 2.448 

perceptio

n of 

climate 

change 

Combination of B1, B2, B5 Cronbach’s 

alpha=0.660 

4.4554 2.44755 

Perceptio

n and 

impact 

Combination of B1, B2, B3, B4, B5 Cronbach’s 

alpha=0.639 

3.9307 3.61181 

Lost  Combination of B3, B4, D1 Cronbach’s 

alpha=0.503 

-1.4059 4.08455 

observati

on of 

climate 

change 

B7 What effects of climate change do you 

observe more or less over past 10 years 

(2009-2019)? 

Count of observe 

changes on B7 

2.9505 1.59610 

observati

on of 

climate 

B7 What effects of climate change do you 

observe more or less over past 10 years 

(2009-2019)? 

More=2 

Same=0 

Less=-2 

Cronbach’s 

alpha=0.713 

1.1881 3.78606 

damage The response of B6 What is the 

estimated damage of climate-related 

disasters caused to your household 

Unit=NTD 255328.2

2 

515711.30

6 

coping 

strategy 

Combination of C1 to C7 Cronbach’s 

alpha=0.595 

2.3069 4.68773 

coping 

strategy2 

Combination of C2 to C7 Cronbach’s 

alpha=0.637 

2.4158 4.24327 

Social 

help 

Combination of C2, C3, C4 Cronbach’s 

alpha=0.779 

-.4158 3.41546 
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livelihood 

resilience 

Combination of D1, D2, D3, D4, D6 Cronbach’s 

alpha=0.546 

-1.4257 4.17695 

My 

change 

Combination of D2, D3, D4 Cronbach’s 

alpha=0.554 

-1.2475 3.20751 

My 

change2 

Combination of D1, D2, D3, D4 Cronbach’s 

alpha=0.595 

-2.1287 3.93869 

Culture 

help 

Combination of E1, E2, E3, E4 Cronbach’s 

alpha=0.641 

2.0990 3.35113 

Culture 

help2 

Combination of E1, E2, E3 Cronbach’s 

alpha=0.675 

.6931 3.07812 

sacred 

forest 

E5 Dummy 

No, never had=0 

Others=1 

.7327 .44477 
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E-1. Photos of 3/16 workshop 

  

  

 

E-2. Photos of 3/23 workshop 
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E-3. Photos of 4/27 workshop 
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