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Introduction
The last two decades have seen growing importance placed on 
research in nature disaster impacting. It was not only from human 
society but also from industry in supply chain processes [1,2]. 
Therefore, climate change risk assessment and climate change 
adaptation planning have become issues that policy makers must 
urgently pay attention to now [1]. With the applying method of 
climate change risk assesses and adaptation management have 
become increasingly sophisticated, the continuing improvements 
and to have led to many new and fascinating applications in the 
adaptation-related applications in UK Climate Impacts Programme 
(UKCIP), United Nations Development Programme-Adaptation 
Policy Frameworks (UNDP-APF), NI188 (National Indicator 188 
Planning), Climate-ADAPT, local climate adaptation plan as well 
as Taiwan Integrated Research Programme on Climate Change 
Adaptation Technology (TaiCCAT) [3-7]. 

The UNFCCC adaptation framework is a basis step process to help 
national adapt under climate change [8]. UKCIP Adaptation Wizard 
is a 5-step process to help organization adapt to climate change, 
it’s also a guide to useful information for industry. UNDP-APF 
can be used by countries to both evaluate and complement existing 
planning processes to address climate change adaptation. NI188 is 
to embed the management of climate risks and opportunities across 
the local authority and partners services and to take appropriate 
adaptive actions where required. Climate-ADAPT is an online 
platform, providing access to supports governmental decision-
makers developing/implementing climate change adaptation 
strategies, policies and actions. Local climate adaptation plan 
was developed by the New York City Panel on Climate Change 
that is an 8-step process to found that a process-based approach 
to developing climate resiliency that monitors and readdresses 
climate challenges through time is more likely to succeed than 
“one-off” technical solutions. In addition, TaiCCAT is a 7-step 
process to explore and to conduct adequate knowledge of climate 
change and adaptation strategies for decision-making supports. As 
this review has shown (see table 1), climate change risk assesses 
and adaptation management has been conducted with national, 
local government, countries and organization, emphasis with 
decision-making process. 
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Table 1: Reviews of climate change risk assess and adaptation management step
Step UKCIP a UNFCCC b UNDP -APF c NI188 d Climate-

ADAPT e
Local climate 

adaptation plan f
TaiCCAT g

1 Getting start Assess impacts, 
vulnerability and 

risks

Defined scope Getting start Prepare the basis 
for adaptation

Defined current 
and future 

hazards

Established a 
working group

2 Assessing 
current climate 
vulnerability

Plan for 
adaptation

Assessing 
current 

vulnerability

Public 
commitment 

and assessment 
impact

Assess the 
risks and 

vulnerabilities of 
climate change

Conduct 
inventory of 

infrastructure and 
assets

Analyzing 
climate change 

trends and 
impacts

3 Analyzing 
future climate 
vulnerability

Implement 
adaptation 
measures

Analyzing future 
climate risk

Comprehensive 
risk assessment

Defined 
adaptation 

options

Characterize risk 
of climate change 
on infrastructure

Clarify key 
impact and 

vulnerability
4 Evaluating 

adaptation 
options

Monitor and 
evaluate 

adaptation

Building 
adaptation 
strategy

Overall 
adaptation action 

plan

Evaluating 
adaptation 

options

Develop initial 
adaptation 
strategies

Analyzing 
vulnerability

5 Monitor and 
review

Continuous 
adaptation 

process

Continued 
Implementation, 

monitor and 
review

Implementation Identify 
opportunities for 

coordination

Analyzing key 
impact issue

6 Monitor and 
evaluation

Link strategies 
to capital and 
rehabilitation 

cycles

Review existing 
policies and 
related plans

7 Prepare and 
implement 

adaptation plans

Proposed climate 
change adaptation 

strategy and 
action plan

8 Monitor and 
reassess

For industrial supply chain processes, Sussman and Freed proposed 
three types for climate change risk will be impact industry that 
include core operations risk, value chain risk and economy and 
infrastructure risk, it is not only directly affect industrial operations 
but also indirect impact on the upstream and downstream supply 
chain activities [1,9]. While considerable attention has been paid 
in research issues to intergrade climate change adaptation and 
disaster reduction risk, unfortunately, non-consistency method in 
climate change risk assess and adaptation management [10-12]. 

This paper will posit that applying method of risk and adaptation 
management with development as its foundation and which 
addresses the root causes of climate impact and risk can 
contribute significantly to the resilience of industrial supply 
chain processes. However, to implement comprehensive risk and 
adaptation management approach to avoid, minimize and address 
climate change impact and reducing risk in industrial supply 
chains processes policy and decision-makers will need to better 
understand what risk and adaptation means for industrial policy 
and supply chain processes. This paper will unpack some of the 
challenge, impact, risk and applying method that will need to be 
considered by industrial supply chains process as they develop 
and implement method of climate change adaptation and disaster 
reduction risk management to avoid, minimize and address climate 
change impact and reducing risk. 

Value and challenge of climate change adaptation and disaster 
reduction risk
The Intergovernmental Panel on Climate Change (IPCC) 
announced in 2014 the IPCC Fifth Assessment Report that 
increased global greenhouse gas emissions will exacerbate 
global climate change and lead to extreme weather events. The 
frequency of occurrence increases, and many ecosystems and 
human systems have significant vulnerabilities and exposures 
to current climate change. Climate change will amplify existing 
risks to natural and human systems and generate new risks, and 
the risks are unevenly distributed, usually the impact of vulnerable 
groups and communities is greater. International scholars have 
also pointed out that climate change is harmful to social systems 
and reduces disaster resilience [13]. In the face of more uncertain 
disasters, people are often the most vulnerable [14]. In view of this, 
IPCC’s 2012 “Managing the Risk of Extreme Events to Advance 
Climate Change Adaptation” and “IPCC Fifth Assessment Report” 
emphasizes the application of risk assessment to different Climate 
change threatens scenarios to assess future risks and impacts of 
climate change, and emphasizes that mitigation and adaptation 
are strategies that complement and manage climate change risks. 
Table 2 shows values and challenges of climate change adaptation 
and reducing disaster risk. 
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infrastructure risk, it is not only directly affect industrial operations 
but also indirect impact on the upstream and downstream supply 
chain activities [1,9]. While considerable attention has been paid 
in research issues to intergrade climate change adaptation and 
disaster reduction risk, unfortunately, non-consistency method in 
climate change risk assess and adaptation management [10-12]. 
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management with development as its foundation and which 
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contribute significantly to the resilience of industrial supply 
chain processes. However, to implement comprehensive risk and 
adaptation management approach to avoid, minimize and address 
climate change impact and reducing risk in industrial supply 
chains processes policy and decision-makers will need to better 
understand what risk and adaptation means for industrial policy 
and supply chain processes. This paper will unpack some of the 
challenge, impact, risk and applying method that will need to be 
considered by industrial supply chains process as they develop 
and implement method of climate change adaptation and disaster 
reduction risk management to avoid, minimize and address climate 
change impact and reducing risk. 
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The Intergovernmental Panel on Climate Change (IPCC) 
announced in 2014 the IPCC Fifth Assessment Report that 
increased global greenhouse gas emissions will exacerbate 
global climate change and lead to extreme weather events. The 
frequency of occurrence increases, and many ecosystems and 
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the risks are unevenly distributed, usually the impact of vulnerable 
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Table 2: shows values and challenges of climate change adaptation and reducing disaster risk
Item Introduction Review

Value and Challenges of CCA and DRR 
Integration in Important International 

Agreement

UNISDR adopted the Sendai Framework for 
Disaster Risk Reduction (SFDRR) in 2015 as an 
important milestone. However, SFDRR still has 
no explanation on how to establish and maintain 

cross-sectoral consistency and coordination 
between CCA and DRR.

The 2015 UN Sustainable Development Summit 
passed 17 Sustainable Development Goals 

(SDGs), and its thirteenth goal, “Emergency 
action to respond to climate change and its 
impact,” may support Integrating CCA and 

DRR does not explain how to integrate CCA 
and DRR.

UNISDR, 2015
NCDR, 2015

UN Sustainable Development Summit, 
2015

The value and challenges of international 
research on CCA and DRR integration

CCA is regarded as one of the DRR rings

Adjusting the core business of DRR and 
incorporating it into the new theme of CCA is in 
response to the mainstream of climate change.

Different government agencies, policy planning, 
research communities and implementation 

areas, assessment methods, technology, 
language, and assessment programs are also 

different, and institutional, fiscal, and political 
barriers will inhibit CCA and DRR integration.

Kelman et al., 2010
Mercer, 2010
Kelman, 2015

Begum et al. 2014
Rivera et al., 2014
Forino et al., 2015
Roberts et al., 2018

Birkmann et al., 2010
Gero et al., 2011b

Djalante et al., 2012

In addition, from the domestic and international adaptation 
implementation structure and steps (see Table 1) also reflects 
the trend of integrating climate change adaptation to reducing 
disaster risk [10-12,14-19]. However, there is very limited study 
on consistency method in integrating formal attribution of climate 
change adaptation and disaster reduction risk.

Climate Impact and Risk of Industrial Supply Chain Process
In the face of climate change adaptation, the industry needs to 
understand the risk categories of climate change impacts, including 
value-chain risk, covering physical risks (such as infrastructure or 
supply chain operation related losses) and price risks (for example: 
Increased price volatility in raw materials or other commodities) 
and production risks (eg, core products become unpopular or 
even reduced in sales), and external-stakeholder risk, covering 
surveillance risks (eg, climate change with government actions), 
goodwill risks (eg company-specific behaviors or policies, public 
perception of the industry as a whole) and normative risks (eg 
CDP and performance index). However, the above risks may 
vary depending on the management of each industry and the 
mode of production, geographic location, and target market 
[23]. Furthermore, industrial decision makers are faced with the 
impacts and risks of climate change, and they need to know 
the answers to the following core questions, including: the 
potential climate risks and losses related to climate change in 
the coming decades? How much potential losses are estimated? 
Is it possible to implement adaptation measures to avoid losses? 
Is it necessary for the government to invest in funds to develop 
relevant adaptation actions and whether cost-effectiveness of 
implementation measures is cost effective [1].

The industrial supply chain process is vulnerable to the impacts 
and risks brought by climate change, including: the intensity and 
frequency of extreme weather events (such as floods or typhoons), 
local weather patterns (such as strong winds, high temperatures, 
etc.), rainfall patterns change water shortages and different risks 

such as disease transmission, causing climate change and supply 
chain operations to interact. Table 3 shows the climate change 
impact and risk in the industrial supply chain process.

Table 3: Climate change impact and risk in the industrial 
supply chain process
Supply chain Process Climate change impact and risk
Operating Asset loss

Liability risk
Factory production line disruption
Reduced production efficiency
Equipment maintenance costs increase

Transportation Operator pays compensation
Customer pays compensation

Warehousing and storage Infrastructure, personnel, 
communications, supplies and other 
vulnerabilities

Wholesale and trade Downstream demand for information 
transparency increases
Consumer goods production costs and 
price increases
Declining demand for consumer goods

Consumer service product design
Packaging Materials

Operating
The impacts and risks of climate change affect the operating 
departments. The production sector is vulnerable to physical 
risks such as extreme weather events and rising sea levels. In 
terms of supply chain, manufacturing operations may lead to 
closure of production plants and loss of assets. Responsibility 
risks, disruption of factory production lines, reduced production 
efficiency, and increased equipment maintenance costs. In addition, 
the use of raw materials in the factory is vulnerable to precipitation 
patterns and water shortages, which may increase operating costs 
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and may result in water rights competition with the surrounding 
communities and other operating sites [24]. 

Transportation
Logistics transportation is an important factor in the production 
line process [25]. Additional costs may be incurred due to climate 
risks. For example, extreme weather events may affect the speed 
of logistics and transportation, especially in a short period of 
time. Heavy rain/strong rainfall may affect the operation of the 
transportation infrastructure, which may affect the driving speed 
and lead to delayed delivery of products. Pay compensation to 
operators and customers [24,26].
 
Warehousing and Storage
In the supply chain system in response to climate change issues, 
warehousing and storage is a part that cannot be ignored. For 
example, extreme weather events may affect the flooding, collapse 
or inability of the warehouse, affecting the work efficiency and 
life safety of the staff, and indirectly causing the impact of climate 
change. Others such as infrastructure operations, communications 
equipment, and supplies will also be affected [24].

Wholesale and trade
Extreme weather events also affect the infrastructure, equipment 
and import and export processes related to industrial wholesale 
and retail, while downstream manufacturers may require suppliers 
to provide transparency information and strengthen additional 
response measures to avoid transaction risks, resulting in higher 
supplier costs. Increasing product prices, leading to a decline in 
demand for consumer goods [24].

Consumer service
Product consumption has a significant impact on environmental 
and climate change [27]. Several research reports have studied 
the reduction of product design and packaging materials, and 
lacked the discussion on the impact and risk of climate change. 
However, this paper looks at the adaptation of the manufacturing 
industry in response to climate change from the supply chain. 
Consumer service is the final stage of the supply chain system. If 
it is impacted by extreme weather, its product design and material 
packaging will still have an impact [24].

Applying Method of Risk and Adaptation Management
World Economic Forum released The Global Risks Report 2018, 
which mentions that the risk associated with climate change 
has been one of the top five risks of significant and potentially 
significant impacts for the sixth consecutive year [28]. In the real 
world, the extreme climate events and natural disasters caused 
by climate change actually prove the conclusions of the risk 
report, which is also the challenge facing the industry. Research 
indicates that there are three types of climate change risk that affect 
industries, including: core operations risk, value chain risk, and 
economics and infrastructure [9]. (economy and infrastructure 
risk), in addition to directly affecting industrial operations, 
will also indirectly impact the activities of the upstream and 
downstream supply chains of the industry. 

In addition, climate change adaptation policies may affect the 
operation of the industry in an indirect way. The industry should 
regard climate change as a market issue and generate a ripple effect 
throughout the value chain, especially when the industry begins 
to formulate a climate [29]. When changing the adaptation policy, 
think about market issues and related market strategies [29,30]. 
It can be seen that the industrial operation process is indirectly 
affected by climate change, so it can be considered from the 

industrial supply chain and explore its practices in response to 
climate change risks and adaptation management.

According to McKinnon, the vulnerability of the supply chain 
to extreme weather patterns (eg floods) over the past 40 years 
indicates that climate change shocks increase the uncertainty of 
the supply chain system, and climate change will also affect the 
level of industrial operations management [31]. For example, the 
flooding in some industries in Thailand caused the disruption of 
production lines in some industries, but the continuity of the flow 
of products in the supply chain system, resulting in insufficient 
inventory, delays in logistics and transportation, congestion in 
transportation roads, and cost fluctuations [32]. 

Therefore, in the face of the impacts and risks of climate change, 
the industry must establish an early warning mechanism and a 
response approach for operational projects that may be affected 
by climate change. In addition to production line disruptions, 
the logistics of all assets, raw materials and finished products in 
the entire supply chain system is susceptible to extreme weather 
and requires higher insurance costs. Therefore, the industry can 
adopt the practice of extending insurance to pass on the risk of 
supply chain assets. In addition, insurance companies may also 
face liability insurance risks for third-party claims due to climate 
change effects, which may be third-party injuries or property losses 
caused by the insured’s fault [33]. 

Climate Change Adaptation Framework for Industrial Supply 
Chain Process
Industrial activities are linked through international supply chains. 
In the face of the impact of climate change, it may also be easy 
to influence upstream and downstream suppliers. Therefore, it 
is important to re-examine supply chain activities and prioritize 
specific adaptation actions. Sheffi and Rice believe that the 
company has a supply chain resilience in the face of climate risks, 
and can quickly restore its original configuration in the supply 
chain after being hit by earthquakes, floods, hurricanes, tornadoes, 
tsunamis, etc [34]. Adaptability to the path of disaster recovery 
through assistance from different participants in the supply chain 
network [28,35,36]. Therefore, establishing the resilience of the 
industry in the face of climate risks is an important key to the supply 
chain. The World Business Council for Sustainable Development 
(WBCSD) collects relevant information from members of the 
committee and proposes to establish a global supply chain 
resilience report [1]. Establish a framework for standard climate 
risk and adaptive resilience assessment methods, including: Step 
1: Mapping the supply chain system and identifying key functions; 
Step 2: Determining weather-related disasters; Step 3: Defining 
climate change vulnerability and assessing climate risks; Step 4: 
Establish the adaptive resilience option; and Step 5: Monitor the 
simulation and review, similar to the concept of climate change 
risk assessment and adaptation management step at home and 
abroad (see table 1). In fact, the elements of the supply chain 
system combination may face more different vulnerabilities and 
risks, and there may be various potential resilience adaptation 
options that can be used in the disaster recovery process.

According to Table 3, the industry should evaluate the climate 
change impacts and risks in the process of industrial supply chain 
from the perspective of the overall supply chain of Operation, 
Transportation, Warehousing and storage, Wholesale and trade, 
and Consumer service. This paper attempt to through a system 
structured to development a climate change adaptation (CCA) for 
industry under climate change impact to respond in supply chain 
process. Concept framework for industrial supply chain process is 
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flooding in some industries in Thailand caused the disruption of 
production lines in some industries, but the continuity of the flow 
of products in the supply chain system, resulting in insufficient 
inventory, delays in logistics and transportation, congestion in 
transportation roads, and cost fluctuations [32]. 
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In the face of the impact of climate change, it may also be easy 
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is important to re-examine supply chain activities and prioritize 
specific adaptation actions. Sheffi and Rice believe that the 
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and can quickly restore its original configuration in the supply 
chain after being hit by earthquakes, floods, hurricanes, tornadoes, 
tsunamis, etc [34]. Adaptability to the path of disaster recovery 
through assistance from different participants in the supply chain 
network [28,35,36]. Therefore, establishing the resilience of the 
industry in the face of climate risks is an important key to the supply 
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(WBCSD) collects relevant information from members of the 
committee and proposes to establish a global supply chain 
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options that can be used in the disaster recovery process.

According to Table 3, the industry should evaluate the climate 
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from the perspective of the overall supply chain of Operation, 
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shown as figure 1, as well as apply in the case of electric vehicle lithium ion battery supply chain process (see figure 2) that future to 
understand how to use the figure 1 in the industrial supply chain process. If the CCA concept framework for industrial supply chain 
process used for this case can, in fact, be used to apply other industries, the CCA concept framework can become a much needed 
tool in future related-researches.

Figure 1: CCA concept framework for industrial supply chain process

Figure 2: CCA framework for electric vehicle lithium ion battery supply chain process

Integrated Climate Change Adaptation and Disaster Reduction 
Risk for Industry Cluster
Long-term climate change and more frequent and more severe 
extreme weather events, such as changes in climate variables such 
as temperature, precipitation and extreme weather, are impacting 
the operational and financial performance of the industry cluster. 
‘Industry cluster’ refers to a group of industries and related 
institutions that are geographically adjacent or interacting with 
each other in a specific field, and are linked to each other by 
commonality or complementarity. The industry cluster is a network 
of countries, cities, and even neighboring countries or regions. The 
form of alliances differs depending on the degree of connectivity 
and complexity. Most members of the industry cluster do not 
compete directly. Because they have their own service industries, 
there are still many common needs and opportunities. There are 
also many limitations and obstacles in terms of management [37]. 
Therefore, in the face of uncertain climate change shocks and risks, 
in the category of industrial settlements, the potential impact risk 

of the supply chain system is the least known. Including: individual 
plant business activities, infrastructure damage, business activity 
project delays, water and energy supply constraints, and production 
losses, employee health and safety may be threatened, operational 
and goodwill image may be compromised, financial impact may 
increase Additional operating and capital cost inputs, as well as 
loss of operating income [1]. Therefore, the method of integrated 
climate change adaptation and disaster reduction risk for industry 
cluster is of great importance and can help the industry supply 
chain process to implement risk and adaptation management of 
individual or multi-stakeholders.

University of Cologne Research Team implemented German 
Research Foundation’s German excellence initiative proposed a 
concept framework for industrial cluster, through the industrial 
adaptation ability, it views he climate change adaptation (CCA) but 
also CCA can used to disaster reduction risk (DRR) [38]. However, 
it has been reported that are based on the concept of climate risk 
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and adaptation, but the relevance of the climate change adaptation 
and disaster reduction risk for supply chain processes in industry 
is still unknown and uninvestigated. This article attempted to refer 
previous study and consider the climate change risk assess and 
adaptation management step (see table 1) and the CCA concept 
framework for industrial supply chain process (see Figure 1). It 
may lead to a better understanding of framework of integrated 
CCA and DRR management in industrial supply chain process. 

Figure 3: Framework of integrated CCA and DRR for industry 
cluster

Conclusion 
This article contributes to the field’s understanding of the applying 
method on climate change adaptation (CCA) and disaster reduce 
risk (DRR) management in industrial supply chain process. One 
is the CCA concept framework for industrial supply chain process 
(see figure 1), the other one is the framework of integrated CCA 
and DRR for industry cluster (see figure 3). Both of them could also 
be applied to improve the industrial decision-making to respond 
the climate impact and risk as well as a way in the integrated 
CCA and DRR. In general, they will be useful to provide a simple 
framework and particularly to the industry among the supply 
chain process. On a more specific basis, this article provided a 
consistency method and it could serve to integrated CCA and 
DRR and to apply in the industrial related-case. 

However, the framework is still very much in the concept stage and 
much more has yet to be done. Much more also needs to be known 
about the applying method in the CCA and DRR with industrial 
supply chain process. This article should provide a review and 
descriptive basis for additional research. There is a continuing 
need for an adequate theoretical basis for the practical application 
of risk and adaptation management. In addition, whether this will 
also apply to applying method in other parts of sectors (ex: energy, 
house, transportation and agricultural etc.) cannot be determined 
based on this article. Further research is therefore warranted in 
different sectors [39].
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much more has yet to be done. Much more also needs to be known 
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descriptive basis for additional research. There is a continuing 
need for an adequate theoretical basis for the practical application 
of risk and adaptation management. In addition, whether this will 
also apply to applying method in other parts of sectors (ex: energy, 
house, transportation and agricultural etc.) cannot be determined 
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different sectors [39].

Acknowledgements 
We would like to thank reviewers and the editor for their comments. 
In addition, we would like to thank the Industrial Development 

Bureau, MOEA in Taiwan and Taiwan Green Productivity 
Foundation for their technical support.

Disclosure statement
No potential conflict of interest was reported by the authors

References
1. World Business Council for Sustainable Development, 

WBCSD (2015) Building Resilience in Global Supply Chains. 
Retrieved May 20, 2018 from http://wbcsdpublications.org/
wp-content/uploads/2015/12/building-resilience-in-global-
supply-chains.pdf.

2. Papadopoulos Thanos, Angappa Gunasekaran, Rameshwar 
Dubey, Nezih Altay, Rivera C, et al. (2014) Integrating climate 
change adaptation, disaster risk reduction and urban planning: 
A review of Nicaraguan policies and regulations. International 
Journal of Disaster Risk Reduction 7: 78-90.

3. UKCIP, Available from: http://www.ukcip.org.uk/wizard/
future-climate-vulnerability/.

4. UNDP–APF, Available from: http://www.adaptation-
undp.org/sites/default/files/downloads/adaptation_policy_
frameworks_for_climate_change_-_developing_strategies_
policies_and_measures_0.pdf.

5. NI188, Available from: https://assets.publishing.service.gov.
uk/government/uploads/system/uploads/attachment_data/
file/218800/ni188-guidance.pdf.

6. Climate-ADAPT, Available from: http://www.cbss.org/wp-
content/uploads/2012/08/Introduction-to-Climate-ADAPT_
setting-the-scene-with-EEA-Climate-Change-Adaptation-
activities.pdf.

7. TaiCCAT, Available from: https://www.researchgate.net/
profile/Gin-Rong_Liu/publication/316056551_Would_
science_serve_decision-making_to_adapt_the_impact_
of_climate_change_Introduction_to_Climate_Change_
Adaptation_-_scientific_evidence_assessment_framework_
and_decision-making/links/594b2859458515225a831f94/
Would-science-serve-decision-making-to-adapt-the-
impact-of-climate-change-Introduction-to-Climate-Change-
Adaptation-scientific-evidence-assessment-framework-and-
decision-making.pdf.

8. UNFCCC, Available from: https://bigpicture.unfccc.int/
content/adaptation.html#content-adaptation-the-unfccc-
framework-for-adaptation.

9. Sussman F, Freed J (2008) Adapting to climate change: A 
business approach. Pew Center on Global Climate Change. 

10. Begum RA, MdSK Sarkar, AH Jaafar, JJ Pereira (2014) 
Toward conceptual frameworks for linking disaster risk 
reduction and climate change adaptation. International Journal 
of Disaster Risk Reduction 10: 362-373.

11. Forino Giuseppe, Jason von Meding, Graham J Brewer 
(2015) A Conceptual Governance Framework for Climate 
Change Adaptation and Disaster Risk Reduction Integration. 
International Journal of Disaster Risk Science 6: 372-384. 

12. Roberts E, M Pelling (2018) Climate change-related loss and 
damage: translating the global policy agenda for national 
policy processes. Climate and Development 10: 4-17.

13. O’Brien G, PO’Keefe, J Rose, B Wisner (2006) Climate 
change and disaster management. Disasters 30: 64-80.

14. Kelman I (2015) Climate change and the Sendai framework 
for disaster risk reduction. International Journal of Disaster 
Risk Science 6:117-127.

15. UNISDR (2015) Sendai Framework for Disaster Risk 
Reduction. Retrieved May 1, 2018 from https://www.unisdr.org/
we/inform/publications/43291.
16. NCDR (2015) 2015-2030 Sendai Framework for Disaster 

Citation: Ling-Ling Chen (2019) Climate Change Adaptation and Disaster Reduction Risk Applying Method in Industrial Supply Chain Process. Journal of Earth and 
Environmental Science Research. SRC/JEESR-108. DOI: https://doi.org/10.47363/JEESR/2019(1)108.

Volume 1(2): 7-7J Ear Environ Sci Res, 2019

Copyright: ©2019 Ling-Ling Chen. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

Citation: Ling-Ling Chen (2019) Climate Change Adaptation and Disaster Reduction Risk Applying Method in Industrial Supply Chain Process. Journal of Earth and 
Environmental Science Research. SRC/JEESR-108. DOI: https://doi.org/10.47363/JEESR/2019(1)108.

Risk Reduction. https://www.ncdr.nat.gov.tw/Files/
News/20151008150054.pdf.

17. UN Sustainable Development Summit (2015) Sustainable 
Development Goals (SDGs). Retrieved May 1, 2018 from 
http://www.undp.org/content/dam/undp/library/corporate/
brochure/SDGs_Booklet_Web_En.pdf.

18. Kelman I, JC Gaillard (2010) Embedding climate change 
adaptation within disaster risk reduction. In Climate change 
adaptation and disaster risk reduction: Issues and challenges. 
Bingley: Emerald Group Publishing 23-46. 

19. Mercer J (2010) Disaster risk reduction or climate change 
adaptation: Are we reinventing the wheel? Journal of 
International Development 22: 247-264.

20. Birkmann J, R Mechler (2015) Advancing climate adaptation 
and risk management. New insights, concepts and approaches: 
What have we learned from the SREX and the AR5 processes? 
Climatic Change 133: 1-6.

21. Gero A, K Me´heux, D Dominey-Howes (2011b) Integrating 
disaster risk reduction and climate change adaptation in the 
Pacific. Climate and Development 3: 310-327.

22. Djalante R (2012) Adaptive governance and resilience: The 
role of multi-stakeholder platforms in disaster risk reduction. 
Natural Hazards and Earth System Science 12: 2923-2942.

23. Mckinsey (2015) How companies can adapt to climate change. 
Retrieved May 30, 2018 from https://www.mckinsey.com/
business-functions/sustainability-and-resource-productivity/
our-insights/how-companies-can-adapt-to-climate-change.

24. Dasaklis TK, Pappis CP (2013) Supply chain management 
in view of climate change: An overview of possible impacts 
and the road ahead. Journal of Industrial Engineering and 
Management 6:1124-1138.

25. Halldórsson A, Kovács G (2010) The sustainable agenda and 
energy efficiency: Logistics solutions and supply chains in 
times of climate change. International Journal of Physical 
Distribution and Logistics Management 40: 5-13. 

26. Maoh H, Kanaroglou P, Woudsma C (2008) Simulation model 
for assessing the impact of climate change on transportation 
and the economy in Canada. Transportation Research Record: 
Journal of the Transportation Research Board, 2067: 84-92.

27. White A (2007) A New Wave of SCM Innovation Must 
Address Climate Change Concerns. Gartner. ID Number: 
G00149710. Retrieved May 5, 2018 from http://www.

lexian.com.au/upload/Gartner%20New%20Wave%20of%20
SCM%20Innovation.pdf.

28. World Economic Forum (2018) The Global Risks Report 
2018. Retrieved August 15, 2018 from http://www3.weforum.
org/docs/WEF_GRR18_Report.pdf.

29. Hoffman A Woody J (2008) Climate change: what’s your 
business strategy? Harvard Business Press.

30. McKinnon A (2009) The present and future land requirements 
of logistical activities. Land Use Policy, 26(Suppl.1), 
S293-S301. Retrieved May 7, 2018 from http://dx.doi.
org/10.1016/j.landusepol.2009.08.014.

31. Gurning ROS, Cahoon S, Nguyen HO, Achmadi T (2011) 
Mitigating maritime disruptions: Evidence from the 
Australian-Indonesian wheat supply chain. International 
Journal of Shipping and Transport Logistics 3: 406-429. 

32. Ross HL (2017) Settled out of court: The social process of 
insurance claims adaptations. Aldine Transaction; 2nd edition 
(December 31, 1980), ISBN-13: 978-0202302966.

33. Sheffi Y, Rice JB (2005) A supply chain view of the resilient 
enterprise. Sloan Management Review 47: 41-48

34. Boin A, Kelle P, Whybark DC (2010) Resilient supply 
chains for extreme situations: outlining a new field of study. 
International Journal of Production Economics 126: 1-6.

35. Ivanov D, Sokolov B, Dolgui A (2014) The Ripple effect in 
supply chains: trade-off ‘efficiency-flexibility resilience’ in 
disruption management. International Journal of Production 
Research 52: 2154-2172.

36. Chai Guo-jun (2014) The Correlation of Urban Cluster and 
Cultural Industry Cluster. Proceedings of the 21st International 
Conference on Industrial Engineering and Engineering 
Management pp 487-490.

37. Neise T, Diez JR, Garschagen M, Djalante R, Novianti K, 
CN Syahid, et al. (2017) Chapter11: Manufacturing Firms’ 
Adaptations to Fl.oods and Proposal for Integrative Adaptive 
Regional Development in Jakarta. Disaster Risk Reduction 
in Indonesia pp 281-305.

38. Local climate adaptation plan, Available from: http://pubs.
awma.org/gsearch/em/2010/11/horton.pdf.

39. Stephen J Childe, Samuel Fosso-Wamba (2017) The role of 
Big Data in explaining disaster resilience in supply chains for 
sustainability, Journal of Cleaner Production 142:1108-1118.


