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1. Introduction

The world is undergoing rapid environmental change. Different perspectives must be
used to understand change and to respond to environmental disasters brought about by
climate change and other driving forces. Many national and international agencies have
been exploring the use of Indigenous and local knowledge as a source of resilience and
adaptation in the face of rapid change. This Special Issue is a follow-up to a conference
organized in Taipei in December 2019 to explore two interrelated themes: “Climate Change
and Food Security: Indigenous Knowledge-based Responses and Actions” and “Climate
Change and Post-Disaster Resilience in Indigenous Communities—10 Years after Typhoon
Morakot”. This Special Issue includes selected papers from the Taipei December 2019
conference and contributed papers.

The overall goals of the Special Issue are to (1) discuss the international experience
with Indigenous resilience and knowledge systems; (2) bring together what is known
about Indigenous and local knowledge for adaptation to climate change and for disaster
management, as relevant to Taiwan; and (3) generate a conversation among scholars,
Indigenous peoples, and policy-making agencies to move the agenda forward.

This introductory paper starts with two sections on basic concepts and the logic
behind them—the state of the art in the international literature. The next section discusses
why Taiwan poses unique and interesting problems, and what special issues Taiwan
is concerned with. The following section is a review of existing scholarship in Taiwan
about these issues and gaps in knowledge. Taiwan is very experienced in disaster risk
reduction, disaster management, and post-disaster recovery and re-settlement. Other areas,
such as Indigenous resilience (the ways in which cultural factors such as knowledge and
learning, along with the broader political ecology, determine how local and Indigenous
people understand, deal with and adapt to environmental change), remain to be developed.
The penultimate section deals with the policy implications of these findings and the way
ahead. Specifically, we discuss the prospects toward adaptive governance using Indigenous
knowledge and resilience. The final section introduces the papers in the Special Issue.

2. Climate Change, Disaster Risk Reduction, Indigenous Resilience

Recent discussions of climate change assume that there is a need for adaptation. This
was not so until fairly recently. Under the 1992 UN Framework Convention on Climate
Change and the 1997 Kyoto Protocol, the policy focus on climate change was mitigation,
with the idea that climate change could be reduced in severity by such measures as reducing
greenhouse gases. Adaptation was not widely discussed, and considered an undesirable
policy focus in that it might undermine mitigation. Only after about 2010, after it became

Sustainability 2021, 13, 2435. https:/ /doi.org/10.3390/su13052435

https:/ /www.mdpi.com/journal/sustainability


https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0001-8402-121X
https://orcid.org/0000-0002-4650-0831
https://orcid.org/0000-0001-7699-5575
https://orcid.org/0000-0002-4975-7296
https://doi.org/10.3390/su13052435
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/su13052435
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/2071-1050/13/5/2435?type=check_update&version=3

Sustainability 2021, 13, 2435

20f 17

clear that mitigation was not working, and the Kyoto Protocol formally expired in 2012,
the concept of adaptation came into the foreground.

Thus, we are past the point of preventing climate change, so it is time to adapt.
This requires being ready to respond to events that occur occasionally and unpredictably,
such as typhoons. Unpredictable events, by their very nature, pose a difficult problem
for governance. Some measures are possible, such as earthquake-proof building codes.
However, it cannot be known beforehand when and where a typhoon might strike or
its magnitude. Therefore, it is nearly impossible to typhoon-proof an entire island such
as Taiwan.

We are in an unusual new era in which human activities have started to cause major
changes in the earth’s ecosystems and biogeochemical cycles—we are in the Anthro-
pocene [1]. According to the last two IPCC reports, climate change very likely means a
statistical increase in the frequency and strength of typhoons in the Pacific and hurricanes
in the Atlantic [2]. However, typhoons are not the only consequence of climate change,
and climate change is not the only kind of global environmental change. Rapid global
environmental change requires governance for disaster risk reduction (DRR), and new
and creative responses to maintain flexible policy options in the face of unpredictable
disaster events.

With more frequent and more intense disasters, DRR evolved as an approach generally
adopted by disaster risk management professionals to make “our communities safer and
more resilient to disasters” (p. 1) [3]. DRR is generally aimed at identifying, assessing
and reducing the causal and/or underlying risk factors of environmental disasters [4].
Indigenous communities hold a unique position in DRR discourse in that they are often
thought to be more vulnerable than non-Indigenous groups. Yet they also hold local and
traditional knowledge that enables an understanding of hazards and disasters, and confers
adaptive capacity [5,6].

To explore what we can learn from local and traditional knowledge, we discuss the
concept of resilience and its significance for environmental change in the context of risks
and hazards. Resilience is the ability to deal with change successfully [7]. Since 2010 or so,
resilience has become a central concept in sustainability science because it is probably the
most commonly used theory of change in social-ecological systems, that is, the integrated
system of people and environment considered together. Resilience may be formally defined
as the “capacity of a system to absorb disturbance and reorganize while undergoing change
so as to still retain essentially the same function, structure, identity and feedbacks” [8]. It
is the capacity of a system (such as a community together with the land and resources on
which it depends) to deal with disturbances, such as floods and typhoons, so as to retain
its essential structures and functions. Resilient systems have the ability to absorb shocks
and stresses, to self-organize, and to learn and adapt.

A resilient social-ecological system may have a high diversity of landscapes, native
species, and crop species and varieties, as well as a diversity of economic opportunities
and livelihood options for its inhabitants [9]. The knowledge and understanding behind
such diversity and options provide a built-in ability to buffer change and/or to adapt to
change [10]. Peoples’ knowledge of their environment is an important consideration in
buffering or adapting to change. For example, Indigenous knowledge can supplement
science by providing grounded information and understanding of the actual impacts of
climate change and adaptation possibilities [11].

Resilience is important for dealing with disaster-shocks for three reasons. First, re-
silience as a theory or organizing framework is interdisciplinary and avoids the artificial
disciplinary divide between the study of people and the study of the biophysical environ-
ment. It helps evaluate hazards holistically when the integrated social-ecological system is
used as the unit of analysis. For example, if a typhoon results in a landslide in an area used
by an Indigenous community, the unit of analysis is the Indigenous community together
with its land and resource base, including the area that has suffered the landslide. It is not
only the people in the community, nor is it only the land.
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Second, resilience puts the emphasis on the ability of the system to deal with a
disaster-shock. There are multiple ways in which a response may occur. A relatively
small disturbance typically triggers short-term or coping responses. However, if the
coping capacity is exceeded, then there are incremental changes—an adaptive response. If
both coping and adapting capacities are exceeded, the response is no longer incremental
but transformative, such as in a resettlement situation following a typhoon. The system
no longer retains its identity; in this case, it has been transformed from a rural to an
urban social-ecological system. Absorptive capacity, adaptive capacity, and transformative
capacity may be considered as the three components of social-ecological resilience [7].

Third, resilience is forward-looking and helps explore policy options for dealing with
uncertainty and change. Because it deals with the dynamics of response, resilience helps
explore policy options for dealing with future uncertainty and change. Resilience-building
is an effective way to deal with social-ecological change characterized by future surprises
and unknowable risks. It can be accomplished by actively developing and engaging the
capacity to deal with change, for example, by improving social learning from past disaster-
shocks and looking for “windows of opportunity” to affect policy change [9]. Resilience
provides a way for thinking about policies for the future, an important consideration in a
world characterized by rapid change.

The concept of resilience to disasters takes on special importance in an era of rapid
change. One of the ideas explored in the Taipei December 2019 conference was the promis-
ing approach of building resilience based on Indigenous and local knowledge [12]. How-
ever, much of the IPCC literature makes little mention of Indigenous peoples, much less
Indigenous knowledge. Salick and Ross [13] commented that the IPCC [14] treated Indige-
nous peoples only as helpless victims of environmental change that is beyond their control.
This view of Indigenous peoples as passive victims is not consistent with the experience.
For example, in the Canadian Arctic, the Inuit were adapting to climate change as early as
the late 1990s [15]. Much has been documented since then throughout the world on local
responses to climate change [11]. However, Indigenous and local knowledge seem to be
still undervalued and largely unrecognized by the IPCC [16].

What is the source of Indigenous resilience, and how do Indigenous peoples do it? Itis
largely a question of survival. Left to their own devices, Indigenous and local rural peoples
have developed the knowledge and experience to deal with disaster-shocks. We use this
term to refer to unexpected and catastrophic impacts stemming from nature-triggered
extreme environmental events, such as earthquakes, typhoons, hurricanes, cyclones, and
floods. Disaster-shocks are typically extreme events that surpass the usual technological,
socioeconomic and cultural thresholds [17,18]. Typically, they are events that oral cultures
are well equipped to remember.

Thus, the use of social memory is one of the ways in which Indigenous peoples
deal with these disaster-shocks. Indigenous and local rural peoples retain a memory of
once-in-a-generation events and often develop protocols to deal with them. Some of these
protocols were described as early as the 1930s in some Pacific islands by the anthropologist
Raymond Firth [19]. Thus, a major mechanism to develop local responses to disasters
seems to be social learning: the deliberation of individuals and groups to share experiences
for collaborative problem-solving [20,21].

Building resilience based on Indigenous knowledge, social memory and social learning
is still only a part of the story. Ford et al. [6] reviewed Indigenous resilience to environmen-
tal change, and emphasized the importance of the interconnected roles of place, agency,
institutions, and collective action, in addition to Indigenous knowledge and learning. In
this Special Issue, we explore Indigenous resilience: the ways in which local and cultural
factors, along with the broader political ecology, determine how Indigenous people under-
stand, cope with and adapt to climate change related events and other disaster-shocks.
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3. Learning from Indigenous and Local Knowledge

After discussing disaster risk reduction, resilience and specifically Indigenous re-
silience, we focus on one of the major factors: how local and Indigenous knowledge can
help build resilience. Indigenous knowledge is not only important for its own sake; it can
also lead to mutual learning involving Indigenous peoples, researchers, and policy-makers.
Such social learning involves networks of actors, including Indigenous knowledge-holders,
and can facilitate adaptive governance to deal with rapid environmental change. This is a
subject we return to in the next-to-last section of this paper.

Traditional ecological knowledge (TEK) has been defined as “a cumulative body
of knowledge, practice and belief, evolving by adaptive processes, and handed down
through generations by cultural transmission” [22]. The Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services (IPBES) uses the same definition but calls
it Indigenous and local knowledge (ILK) [23]. Indigenous knowledge (IK) may be more
broadly defined as local knowledge held by Indigenous peoples or local knowledge unique
to a given culture or society. These terms (TEK, ILK, IK) are often used interchangeably.
Local knowledge usually refers to knowledge that is rooted in place but not time-tested
through multiple generations [22].

Indigenous knowledge is time-tested wisdom. It is important for the knowledge-
holders themselves and their communities, for cultural, educational, economic, and politi-
cal reasons. However, it is also important as a part of the common heritage of humankind.
Here, we discuss it in terms of dealing with hazards and disaster-shocks, but it has been
used for a wide variety of purposes from conservation to development planning (Table 1).
Indigenous and local knowledge can help build resilience in three ways: increasing the
range of available knowledge; providing the basis for adaptations; and enabling social
learning.

Table 1. Practical significance of Indigenous and local knowledge (traditional ecological knowledge
(TEK)/Indigenous and local knowledge (ILK)/Indigenous knowledge (IK)) as common heritage of
humankind. More details in Berkes [22].

It is an important source of biological, pharmacological or medical knowledge

It is an important source of ecological insights, for example, on species interactions and
ecosystem dynamics

It can inform natural resource management strategies

It can be important for networks of protected areas by contributing community-conserved
areas, such as sacred sites

It provides scale-specific understandings (local knowledge) for biodiversity conservation
It can be a source of input, including knowledge, preferences and values, for development
planning

It can be used in environmental monitoring and assessment

It can inform climate change adaptation

It is important for dealing with hazards and disaster-shocks

It has been a source of wisdom that informs environmental ethics

Yvyvv VYV VvVv VvV

First, Indigenous knowledge increases the range of knowledge available to solve
problems. It is important for Indigenous and local peoples themselves, but it is also im-
portant to help address global problems. Many of these global issues require the use of
different perspectives to understand the full range of their impacts, as in the case of climate
change [11]. Indigenous knowledge is important for the co-production of knowledge, de-
fined as the collaborative process of bringing a plurality of knowledge sources and types
together to address a problem [24].

The multiple evidence base approach [25] brings together natural science, social sci-
ence, transdisciplinary science, local knowledge, and Indigenous knowledge. The approach
creates the potential for co-producing knowledge, enriching knowledge for insights and
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for better understanding, and bridging knowledge systems to make links between multiple
epistemologies. This approach has been used by IPBES [23] among others.

Second, Indigenous knowledge is a source of adaptive capacity, as it has the potential
to provide the raw material for adaptations in the face of environmental change. Peoples’
knowledge and practices are the basis for adaptions, and adaptive capacity is part of
resilience. Knowledge provides options and flexibility for dealing with change. For example,
the 9000 ha Potato Park in Peru holds some 1300 varieties and cultivars, and helps conserve
crop genetic diversity for the world. It is a Biocultural Heritage site, located at the center of
origin and diversity of potato in the Andean highlands. It is administered and managed
by the local Quechua Indigenous people. The amazing diversity of varieties, adapted to
different environmental variables in diverse habitats, is crucial as a source of genes needed
for global food security in the face of climate change (summarized in Berkes [26]).

Another example comes from the Bolivian Andes, where Indigenous knowledge
helps understand climate variability and change. Indigenous people maintain age-old
adaptations for unpredictable environmental change. For example, they cultivate crops
in discontinuous plots at different altitudes and different faces (aspects) of slopes. They
diversify their holdings so that at least some of the fields produce successfully in a given
year. Indigenous peoples note local and regional variations in climate change effects: violent
rains, erosion and hail damage to crops in the highlands, but drought and unpredictable
rain in the valleys. These differences in the local spatial scale do not show up in scientific
climate change models [27].

Third, Indigenous knowledge can help build resilience, not only for Indigenous
communities but society as a whole, when collaborative networks include researchers
and policy-makers. For example, in Canada, regional and national policies have bene-
fited from Indigenous knowledge and experience in two areas of environmental change:
Arctic ecosystem contamination and climate change impacts and adaptations [28]. The co-
production of knowledge and collaboration through mechanisms such as natural resource
co-management lead to mutual learning at multiple levels of governance from local to
national. The beginnings of co-management in Taiwan between the government and some
Indigenous groups with regard to wildlife and forest management are very important in
this regard.

Collaborative networks facilitate social learning, and social learning is key to learning-
by-doing, also known as adaptive management and, more broadly, as adaptive gover-
nance. Many countries have typically practiced top-down management, with no history
of user participation and community—government collaboration. In such cases, collab-
orative networks may take years before they become functional. Joint problem-solving
and learning-as-participation are good ways to start collaboration to build trust among
the parties.

Indigenous knowledge is essential for monitoring disaster-shocks and understanding
environmental change because it provides on-the-ground information. However, Indige-
nous knowledge has to be used with caution because it has a cultural context—it is a
body of knowledge, practice and belief. This is one of the reasons why scientists and
governments sometimes dismiss Indigenous knowledge. Another reason is the politics of
knowledge: there will always be power differences between Indigenous knowledge and
government science. The key to knowledge co-production is to respect the integrity of each
way of knowing, and in particular, not using Indigenous knowledge outside its cultural
context. Knowledge systems can be used in parallel and can be “bridged” [25,29]. That is,
they can be used together respectfully without mixing them or trying to test one against
the other.

To summarize, lessons from the international literature indicate that Indigenous
knowledge is useful in understanding environmental change. For example, local knowl-
edge shows fine-scale differences in climate change impacts (e.g., valleys vs. highlands
in Bolivia), whereas global and regional climate change models are simply too coarse to
show this. Indigenous knowledge and local practice often indicate existing adaptations to
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climate variability, and potential new adaptations made possible by experimentation and
adaptation. In both the Peru and Bolivia examples, local knowledge drives adaptations that
keep options open, hence providing resilience. These cases are not unique. Savo et al. [11]
discovered and reviewed 1017 studies of local observations of climate change impacts and
adaptations throughout the world. The surprisingly large number of cases indicates that
local observations and knowledge are now part of the international effort to understand
and deal with environmental change.

4. Taiwan: Unique Lessons and Considerations

Taiwan is a unique environment in which to explore Indigenous resilience to disasters.
Consisting of the main island and some 121 others, Taiwan is a democratic regime in East
Asia, rich in both biological and cultural diversity [30,31]. Taiwan’s topography enables an
unusual diversity of ecosystems from mountain tops to the seashore. Only 142 km wide,
the main island contains over 200 peaks over 3000 m, the highest reaching nearly 4000 m.
Set along the “Ring of Fire” and marking the border between two tectonic plates, Taiwan is
often plagued by quakes and landslides.

Due to its location in the Pacific Rim and its mountainous topography, Taiwan is in-
creasingly affected by typhoons and related disasters, such as floods, landslides and debris
flows. High and steep mountains are erosion-prone; rivers can turn into torrents running
the short distance from the upper slopes to the sea. That makes mountain communities
and infrastructure such as roads difficult to maintain. The rapid flow of water from the
mountains is hard to control, and necessitates building reservoirs to meet water needs.

Taiwan has a complex colonial history. Since the 17th century, the Spanish, Dutch,
Chinese, Japanese and others have come to trade with or colonize Taiwan. The multiple
colonial history has meant ever-changing governing policies of the colonists impacting
the population and the environment in various ways. To put this into the framework of
nature—culture interactions, Taiwan is relatively small but very complex. One spectacular
advantage of this is that one can visit very different social-ecological systems on a one-
day trip!

Taiwan and its offshore islands are home to 16 officially recognized Indigenous groups
(“yuan-chu-min-zu”; il {1 & Jk) as well as other local or unofficially recognized groups
(Figure 1). Taiwan is a settler society like the United States, Canada and Australia. The
Indigenous peoples are Austronesian in general, and they were living on Taiwan long
before the mass immigration of Han Chinese from southern China began in the 17th century.
The plains and fertile lands have been occupied by the Han Chinese. In the process of
modernization, most of the plains area has become urbanized. Indigenous communities
occupy the mountainous interior and the rugged eastern coast. Indigenous peoples in
Taiwan accounted for 573,086 people in 2020 (2.4% of the island’s total population), of
whom 287,789 lived in Indigenous tribal communities [32].
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Figure 1. Map of Indigenous territories in Taiwan (prepared by Hsu, Y.Y. and Bayrak, M.M., National
Taiwan Normal University, based on Dept. of Household Registration [33]).

The 16 official Indigenous groups all have their distinctive languages and cultures. The
land and biodiversity of Taiwan are understood and used in the traditional ways of these
groups, such as through naming, material practices, social institutions and worldviews.
Assuming that each tribe has a unique understanding of Taiwan’s biodiversity, Taiwan
has at least 16 different sets of biodiversity through the lens of its Indigenous languages.
This constitutes a very rich treasure of biocultural diversity, not just biological diversity or
cultural diversity per se [26,34]. The most diverse and rich ecosystems of the island are
maintained as national reserves, many of them home to Indigenous peoples who have
knowledge and understandings of these areas better than others. Indigenous cultures
have wisdom accumulated from interacting with their lands and changing environments.
However, at the same time, Indigenous peoples have been treated as a threat to national
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reserves and biodiversity. These are important issues for resilience studies, and Taiwan has
a lot to offer.

Partly due to geography, but also due to colonial legacy and political economy, Tai-
wan’s Indigenous peoples are disproportionately affected by climate change and other
disasters. Bayrak et al. (in this Special Issue) found that of all recorded instances of extreme
climate-related events between 2006 and 2020 (which are related to, but not necessarily
caused, by climate change), 43% occurred or directly impacted Indigenous communi-
ties [35]. Typhoon Morakot in 2009 had perhaps the most profound impact on Indigenous
and rural communities in Taiwan in recent history. Typhoon Morakot caused 699 deaths,
destroyed 1766 houses and displaced 4500 residents [36]. The responses from the govern-
ment, civil society organizations and Indigenous communities themselves during and after
Morakot included disaster relief, resettlement, and recovery, and became a focus of studies
after 2009 [37].

Politically, Taiwan’s Indigenous peoples have been gaining political legitimacy, recog-
nition, and the ability to revive their customs and languages. However, centuries of colo-
nization, assimilation, and modernization have left deep and profoundly negative impacts.
There are many land use and nature conservation-related conflicts between Indigenous
peoples and government agencies, private stakeholders, and even among Indigenous
communities themselves [38-42].

The recognition of Indigenous knowledge and the consideration of Indigenous re-
silience in Taiwan are closely intertwined with democratization processes in this young
and independent political regime. Particularly important for Indigenous peoples is the
name rectification in the constitutional amendment of 1991. Since then, “yuan-chu-min”
(I fF R, Indigenous people) has become the formal title to replace “mountain people”, or
even worse, the discriminatory and offensive title, “fan-jen” (% A, barbarian).

Changes have not come easy. Waves of social movements, including those on Indige-
nous peoples’ rights, made a great effort to promote Indigenous peoples and discourses
related to their oppressed situation, consistent with international norms. Article 26 (2) of the
United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP) contemplates
the rights of Indigenous peoples to own, use, develop and control their lands, territories
and resources.

In 2000, another major leap for Indigenous people’s rights was achieved through the
“New Partnership Policy” adopted by the then new President of Taiwan. The President
promised to respect traditional customary law and facilitate the co-management of natural
resources and the recognition of land rights [43]. Subsequently, the “Indigenous Basic
Law” was enacted in 2005. Indigenous peoples’ issues have become significant in the
political agenda and in election campaigns. In 2016, the transitional justice issue that
closely embodies Taiwan’s democratic process appeared on the agenda. This then led to
the formal Presidential apology to Indigenous peoples in the same year.

Overall, the role of Indigenous peoples has been promoted in Taiwan'’s civil society
at significant speed since about 1990. The democratization of Taiwan has brought forth
Indigenous voices. The social dimension of resilience studies pays particular attention
to democratic participation, mutual learning, networking and local knowledge. It seems
interesting that the struggle history of Indigenous peoples and decolonizing processes
parallel the growth of democratic processes in Taiwan.

In this context, multiple hazards and environmental threats have created new oppor-
tunities for society to reorganize disaster management to include Indigenous concerns.
This led to a new collaborative learning environment involving science, government, and
local community. The new partnerships were made possible through legislative support,
institutional transitioning and multilevel disaster governance [37,44,45], providing the
context for making sense of Taiwan’s experience with disasters.



Sustainability 2021, 13, 2435

9of 17

5. Dealing with Disaster-Shocks: The Taiwan Experience

Since the devastating effects of Typhoon Herb in 1996, Typhoon Mindulle in 2004
and Typhoon Morakot in 2009, Taiwanese academia assumed a leadership role in disaster
management, DRR and post-disaster recovery among Indigenous communities. We arrived
at this conclusion after having analyzed 111 peer-reviewed studies on Indigenous peoples,
climate change and resilience since Typhoon Morakot (see also Bayrak et al. in this Special
Issue). We found that 76 of these (68.5%) have dealt with one of the four stages of disaster
management or DRR, ranging from risk perception to post-disaster recovery. Most of these
studies were written in the context of Typhoon Morakot (Table 2).

Table 2. Number of publications in Taiwan since 2009 on climate change, resilience, disaster resilience and indigenous

peoples, in peer-reviewed publications indexed in Scopus or Airiti Library.

Subject/Purpose International (Mostly English) Domestic (Mostly Chinese) Total
Disaster management 26 50 76
Indigenous culture 17 22 39
Indigenous knowledge and wisdom 11 16 27
Community development 20 6 26
Housing and architecture 5 12 17
Indigenous health 8 7 15
Indigenous tourism 7 4 11
Traditional agriculture 6 2 8
Climate justice 4 4 8
Adaptive governance 4 0 4
Indigenous education 0 1 1

There are many lessons to be learned from Taiwan. The Taiwanese government shifted
a significant amount of funding towards research projects on Indigenous peoples and
DRR, resulting in a substantial number of studies, encompassing a variety of views and
perspectives. For example, Wang et al. [46] employed a community resilience model to
discover the drivers of successful post-disaster recovery. These drivers were: effective
use and coordination of community resources, private-public sector partnership building,
and positive values among community members (such as a sense of mutual help, sharing
of social and economic assets, and autonomy). Other studies on Taiwan’s post-disaster
response [47-49] showed that some cases of DRR have been culturally inappropriate.

For example, after Typhoon Morakot, several historically rival Indigenous groups
were resettled in the same villages. Reconstructed villages were often planned without
the necessary input from the new residents [47,50]. Additionally, insufficient attention
was given to the farming and livelihood practices of the resettled groups. Indigenous
households were unable to resell their homes or return to their old farming and hunting
grounds [48,50]. Based on these criticisms, Taiban et al. [49] concluded that post-disaster
policies for Indigenous communities should be land-based and culturally appropriate in
order to enhance community resilience in a post-disaster setting.

Studies on Taiwan have adopted various resilience or vulnerability approaches, such
as community resilience [46,49], social and cultural vulnerability [36] and livelihood vul-
nerability [51]. However, these approaches have not always been embedded in a particular
Indigenous context. Power relations are part of that context. One of the more promising
approaches in the literature has been procedural vulnerability. Procedural vulnerability
arises “from people’s (and peoples’) relationships to power rather than environment, and
the ways that power is exercised” (p. 309) [52]. Historical vulnerabilities and power
relations have shaped contemporary disaster management among Taiwan’s Indigenous
peoples, and therefore also their resilience to environmental change.

Indigenous knowledge and wisdom (including TEK, ILK and IK) has been another
important theme or approach in the literature (24%). Some studies have linked knowledge
to DRR or climate change adaptation. Examples include studies on traditional farming
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methods [53,54], Indigenous ecological knowledge and disaster management [55], and
traditional knowledge and risk perceptions [56]. Lin and Chang [57] argue that local knowl-
edge plays a substantive role in disaster risk management. They introduce a new type
of knowledge, which they define as involuted disaster knowledge, which integrates In-
digenous knowledge with scientific knowledge. Significantly, many studies on Indigenous
knowledge and wisdom have been written, either as first author or co-author, by Taiwanese
Indigenous peoples themselves (i.e., [54-56,58-60]).

Among the analyzed publications, four studies addressed themes of adaptive gover-
nance and management [57,61-63]. Tai developed a framework on adaptive governance
aimed to be deliberative, multi-layered, just, networked and participatory [61]. Lin and
Chang [57] called for an inclusive form of disaster governance that fits “into local contexts
and have the capacity to solve community problems” (p. 8). As Taiwanese Indigenous
peoples are actively asserting their political rights to restore their customary territories,
new modes of adaptive governance are needed to govern and manage these territories.
Studies on adaptive governance in the context of land and resources, as well as in disaster
management, are therefore crucial.

Social learning is widely acknowledged in the analyzed studies as being important
for strengthening social-ecological resilience, community resilience [46], post-disaster
recovery [49], knowledge creation [57], and adaptive governance [61]. A study of Yen and
Chen [53] involved a series of workshops, which served as social learning platforms for
local Tayal farmers to exchange knowledge on sustainable agriculture and agricultural
adaptation. As pointed out by Gerlak et al. [64], many studies, in Taiwan and internationally,
lack a clear conceptualization and operationalization of (social) learning. Empirically, it
has also not been clear how social learning has shaped Indigenous resilience and adaptive
governance in Taiwan.

Typhoon Morakot was a “focusing event”, defined as “a sudden, exceptional experi-
ence that, because of how it leads to harm or exposes the prospect for great devastation, is
perceived as the impetus for policy change” (p. 983) [65]. The disastrous consequences of
Morakot led to policy change, which enabled a substantial amount of government funding
to be channeled towards Indigenous community resettlement, post-disaster recovery, aca-
demic research, and DRR [36,49]. As the impact of Morakot was disproportionally severe
for Taiwan’s Indigenous communities [36], many studies consequently shifted attention to
Indigenous-related issues.

While this shift is important, future studies could more explicitly focus on the role of
social learning in shaping Indigenous resilience and adaptive governance. This could be
carried out at multiple levels from local to national, as well as over time, i.e., longitudinal
or ex-post approaches. The scholarship in Taiwan on Indigenous peoples, climate change
impacts, and disaster risk reduction is strong. While there is an increasing amount of studies
on Indigenous knowledge [55,66-71] and community resilience, more work is warranted
on social learning and adaptive governance in the context of environmental change.

6. Towards Adaptive Governance with Indigenous Resilience

Acknowledging the right of Indigenous peoples as self-determining entities that can
define their own means of shaping the future, how do we foster Indigenous aspirations for
dealing with disasters? This is a question of governance. Indigenous knowledge helps peo-
ple to understand environmental change and respond to it. It is a major factor in building
Indigenous resilience and in facilitating adaptive governance. Although Indigenous knowl-
edge and participation have contributed to the response to disaster-shocks in Taiwan, the
concept of Indigenous resilience [6] remains to be developed, as indicated by the literature
review in the previous section. The present section deals with the policy implications of
these findings and the way ahead. Specifically, we discuss the prospects toward adaptive
governance using Indigenous knowledge and learning.

Perhaps the major lesson from the literature is the importance of building capacity for
learning and adapting (i.e., the resilience approach) for adaptive governance. Approaching
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disaster risk reduction through social learning can build resilience in the face of rapid
change and unpredictable events. This, we argue, is a key requirement for disaster pre-
paredness, given the context of global change, uncertainty and the suddenness of most
disaster-shocks. Learning-based adaptive governance has a better record in dealing with
surprises than conventional management, which embodies assumptions of predictability
and controllability [6,12,72].

Dealing with unpredictable events, such as extreme weather events, is a very difficult
task for governments. Using Indigenous knowledge to build resilience and adopting a
learning approach can help deal with unpredictability. The term adaptive governance
captures this flexible, integrated, holistic form of governance. Governance is considered
the broader arena in which institutions operate; it is used here as a more inclusive term
than management. Adaptive governance is governance that incorporates social learning to
improve outcomes in an iterative way; in our case, from one disaster-risk reduction and
recovery case to the next [57].

Adaptive governance is a research framework for analyzing social, institutional,
economic and ecological aspects of governance for building resilience. It is an outgrowth of
the search for modes of managing uncertainty and complexity [73]. Adaptive governance
is based on learning-by-doing, and builds on social learning and experience. In contrast to
individual learning, social learning is learning at the level of groups, including institutions.
Adaptive governance is an ongoing process. As Pahl-Wostl and Hare [74] put it, it “is not a
search for the optimal solution to one problem but an ongoing learning and negotiation
process where a high priority is given to questions of communication, perspective sharing,
and the development of adaptive group strategies for problem solving” (p. 193).

The key to adaptive governance is social learning and the co-production of knowl-
edge: the art of combining different kinds of knowledge to solve problems [24]. Local
and Indigenous knowledge can create opportunities for problem-solving through local
collective action and self-organization, assisted by government science. Intermediary or-
ganizations, such as universities and non-governmental organizations, help perceive and
assess disaster-shocks, and respond and adapt to them. Learning-by-doing can be made
more effective by (1) co-management, the sharing of power and responsibility for making
decisions; (2) participatory research involving local people and scientists/managers work-
ing together; and (3) capacity development (capacity-building) to improve the ability to
deal with problems.

Co-management is important for setting the stage. Participatory research is effective
for social learning and also results in trust-building, especially important in situations
in which there is no previous experience of working together. Capacity development
helps cooperation and communication, for example, by sharing technical vocabulary and
concepts. It also helps to tackle problems at increasingly greater scales, starting with small
problems and moving onto larger ones. Essential ingredients of adaptive governance in-
clude linkages at multiple levels, allowing two-way communication from local to national.
Co-management and participatory research can give rise to problem-solving networks,
sometime called learning communities, which are informal groups of people who collabo-
ratively apply their knowledge. These measures have the potential to facilitate knowledge
co-production for mutual learning.

To recap, resilience-building, social learning with Indigenous knowledge and science,
and adaptive governance are significant for the ability to respond to risks and hazards. They
help the ability to respond to climate change impacts and other disaster-shocks. Funding
and encouragement of disaster-response studies in Taiwan are extremely important in this
regard. Indigenous resilience shows promise to be effective in dealing with unpredictable
events. Useful Indigenous knowledge exists, for example, in the area of water management
in Taiwan [62]. Intermediary organizations such as universities have an important role to
play as partners in bridging different kinds of knowledge; developing capacity; assisting
with communication; supporting local institutions; and fostering social learning.
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Empbhasis on social learning, with ongoing adjustments in governance, makes adaptive
governance dynamic. This calls for a willingness to experiment with innovative policies and
practice in the face of uncertainty [72]. The active engagement of local people, including
Indigenous peoples, through democratic participation is crucially important. Multiple
voices are needed to generate innovative practices and governance options [75]. Indigenous
resilience, driven and controlled by local communities, and characterized by place-based
knowledge, social learning, collective action and empowerment, is an essential part of the
way ahead in dealing with disaster-shocks.

7. Introduction to the Papers of the Special Issue

This Special Issue brings together several papers on Taiwan and international case
studies on local and Indigenous resilience to environmental change (see Appendix A for
the full list of papers). We identify five (overlapping) themes: (1) Indigenous resilience and
knowledge systems; (2) Social learning and adaptive governance; (3) DRR and disaster
management; (4) International case studies; and (5) Academic and policy dialogues towards
a new policy agenda on Indigenous resilience.

In terms of Indigenous resilience and knowledge systems, authors have focused
on local marine-area management among coastal Amis communities (Futuru C.L. Tsai),
seeing Indigenous resilience through a foodscape lens in the face of global climate change
among Tayal communities (Yih-Ren Lin et al.), and building Indigenous resilience after
Typhoon Soudelor (Su-Hsin Lee and Yin-Jen Chen). Studies in this Special Issue show how
Indigenous resilience should be better situated within broader livelihood strategies, social-
ecological dynamics, and Indigenous worldviews and knowledge systems. Authors such
as Yih-Ren Lin et al. and Yayut Yishiuan Chen highlight the importance of decolonizing
knowledge and Indigenous counter-stories of resilience and sustainability. This would
serve to understand how Taiwan’s Indigenous peoples cope with, adapt to, and transform
negative impacts of climatic and other environmental stressors and shocks. More than
“giving voice” to Indigenous people, it is imperative to understand and listen to Indigenous
narratives and knowledges towards creating resilient social-ecological systems which can
cope with broader social, environmental and climate-related challenges.

The second theme is social learning and adaptive capacity. Futuru C.L. Tsai, Yayut
Yishiuan Chen and Yih-Ren Lin et al. show in great detail how Indigenous communities
engage in social learning, and how this is linked to community-building, agriculture and
food systems, local ecosystem management, traditional institutions, and worldviews and
belief systems. Yayut Yishiuan Chen understands resilience from Tayal’s “ontological un-
derstandings of their place in the world” (p. 2), which requires a completely new paradigm
and mindset towards Indigenous resilience. The paper by Joyce Hsiu-yen Yeh et al. further
shows how the transformation and innovation of Indigenous cultural heritage provide
Taiwanese Indigenous peoples additional possibilities to create culturally appropriate
development interventions, which can help them to cope better with the challenges of
contemporary society and environmental change.

Futuru C.L. Tsai and Hsing-Sheng Tai discuss the adaptive governance of Indigenous
communities. Both studies highlight in detail the struggles that communities face with
top-down government planning. While participatory governance regimes are starting
to emerge (such as community-based natural-resource management), Hsing-Sheng Tai
concludes that social-ecological resilience in Taiwan has “focused on ecological resilience
and the well-being of Han society” (p. 16). If so, this is problematic as there is a growing
awareness among many policy-makers and scholars in Taiwan that Indigenous communi-
ties are disproportionally affected by typhoons and other disaster shocks (Mucahid Mustafa
Bayrak et al.) and their needs require attention too.

Regarding the third theme, DRR and disaster management, Mucahid Mustafa Bayrak
et al. have effectively shown in their bibliometric analysis and literature review that Taiwan
has assumed a leadership position in this field. Two papers stand out which deal with
this theme: the papers of Pei-Shan Sonia Lin and Wei-Cheng Lin, and Su-Hsin Lee and
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Yin-Jen Chen. The former focusses on post-disaster recovery among Tsou communities
after Typhoon Morakot, whereas the latter highlights the coping strategies during and
after typhoon Soudelor among Tayal communities. The cultural dimensions related to how
Indigenous peoples cope with climate disasters should play a more prominent position
in DRR and post-disaster recovery efforts according to both studies. Pei-Shan Sonia Lin
and Wei-Cheng Lin state: “shared culture positively influences cohesion within an ethnic
group, allowing communities affected by disasters to jointly strengthen, preserve, and
sustain their identity” (p. 13).

The fourth theme of this Special Issue is related to international cases. The study
of Gerard A. Persoon and Tessa Minter shows how four Indigenous communities in
Indonesia and the Philippines have reacted to external development interventions and
how climate change impacted their ways of life. This study is particularly valuable as
many parallels could be drawn between Taiwan’s Indigenous peoples and the Indigenous
peoples of insular Southeast Asia. The papers by Ephias Mugari et al. and Muhamad
Khoiru Zaki et al. both employ quantitative methods. The former identified the underlying
drivers influencing Indigenous climate change response in Botswana, whereas the latter
focused on how local and Indigenous knowledge systems helped communities cope with
changing weather events and droughts in Indonesia. Two additional papers focus on
Pacific Island states. Jan van der Ploeg et al. include a discourse analysis on the “sinking
islands” narrative, and argue that this narrative detracts attention and resources from
more urgent environmental and development problems. The paper by Janne von Seggern
employed a meta-ethnographic approach in order to analyze studies focusing on local and
Indigenous climate change adaptation and mitigation strategies in selected South Pacific
Island States.

The fifth and last theme is about generating a conversation among scholars, Indige-
nous peoples, and policy-makers to move the agenda forward. All papers have policy
implications, but the two papers by Gregory A. Cajete and Richard Howitt, both keynote
addresses at the December 2019 conference, provide particularly important policy consid-
erations towards a new agenda on Indigenous resilience to environmental change.

Richard Howitt argues that Indigenous vulnerability and resilience need to be under-
stood in the messy contexts of lived experience: “policy, science and practice all need to
develop a much more sophisticated literacy in the scale politics of responding to the risk
landscapes that Indigenous groups negotiate” (p. 2). Researchers need to engage with the
knowledges, ontologies and experiences of Indigenous peoples meaningfully, considering
their specific histories, geographies and impacts of colonialization: “Climate risks render
Indigenous groups more vulnerable, not because of their indigeneity, but because their
lives are so often marked by intergenerational legacies and the newly created scars of colo-
nialism” (p. 11). Hence, decolonizing people and places is part of the approach to nurture
Indigenous self-determination in rethinking the geopolitics of Indigenous resilience.

Gregory A. Cajete, an Indigenous scholar himself, articulates some foundational
considerations toward a framework for thinking about Indigenous community-building
and development, as illustrated with Taiwan examples by Joyce Hsiu-yen Yeh et al. Directly
addressing Indigenous peoples, he argues that Indigenous science is not subordinate to
western science: “we have ancient systems of extended family, clan, and tribal relationships
that we can mobilize in positive ways to implement sustainable changes in our economies”
(p. 10). These Indigenous ways of sustainability could be translated into the present through
Indigenous community-building and science curricula development toward culturally
responsive models—models that strengthen Indigenous societies and develop capacity
for new forms of economic development, self-determination, and ways of dealing with
adversity, including disasters.

The engaged scholarship of this Special Issue encourages the readers of Sustainability
and other scholars to critically reflect upon the various insights and lessons learnt on
Indigenous resilience in the context of Taiwan and beyond. The recognition of Indigenous
issues in Taiwan is closely intertwined with democratization processes. The emergence of
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Indigenous voices, Indigenous knowledge, and the consideration of Indigenous resilience
to environmental change are not apolitical processes, but rather related to democratization
by direct participation. The engagement of more scholars and practitioners with com-
prehensive studies and applications of Indigenous resilience is needed. In doing so, we
hope that Taiwan’s Indigenous peoples, as well as all other Indigenous peoples, are at the
forefront of this new paradigm shift.
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