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Supplementary Material 1: Summary of the major dimensions of adaptive capacity research framework 
	Dimension
	Reference literature with time series

	
	Before 2005
	2006 - 2010
	2011 - 2015
	After 2016

	Household assets and resources (Hunan, physical, natural, financial and social)
	Ellis (2000), IPCC (2001), Pretty and Ward (2001), Yohe and Tol (2002), Brooks et al. (2005), Adger and Vincent (2005), Armitage (2005), Folke et al. (2005), Pelling and High (2005)
	Pahl Wostl (2009), Engle and Lemos (2010), Nelson et al. (2010), Yates (2010), 
Gupta et al. (2010)

	Pandey et al. (2011), Naher and Khulna (2012), Piya et al. (2012), Fosu-Mensah et al. (2012), Teklewold et al. (2013), Lockwood et al. (2015), Dixon et al. (2014), Defiesta and Rapera (2014), Juhola and Kruse (2015)
	Hua et al. (2017), Pagnani et al. (2021), Datta and Behere (2022), Yves C. Zanmassou et al. (2020), Thapa et al. (2016), Pickson et al. (2021), Kabobah et al. (2018), Lindsey et al. (2018), Krishnaiah (2019), Holland et al. (2017), Cinner at al. (2018), Abagat et al., (2017), Razak and Kruse (2017), Kabobah et al. (2018), Krishnaiah (2019), Mesfin et al. (2020), Chepkoech et al. (2020), Datta and  Behera (2022), Hua et al. (2017), Wu et al., (2021), Pickson & He (2021)

	Knowledge, information and communication
	
	Fazey et al. (2007)
	Levine et al. (2011), Kruse et al. (2013), Defiesta and Rapera (2014), Juhola and Kruse (2014) 
	Cinner at al. (2018), Mesfin et al. (2020), Chepkoech et al. (2020), Thapa et al. (2016), Jamsiddi et al. (2020), Lindsey et al. (2018), Krishnaiah (2019), 
Abagat et al. (2017), Jones, et al., (2019), Abdul-Razak and Kruse (2017), Krishnaiah, P. (2019), Mesfin et al. (2020), Singh (2020), Pickson and  He (2021)

	Institutions and Agency
	
	
	Levine et al. (2011),  Kruse et al. (2013), Dixon et al. (2014),  Juhola and Kruse (2014)
	Cinner at al. (2018), Mesfin et al. (2020), Jamsiddi et al. (2020), Lindsey et al. (2018), Krishnaiah (2019), Jones, et al. (2019), Razak and Kruse (2017), Krishnaiah, P. (2019), Singh (2020)


	Diversity and Flexibility
	
	
	Defiesta & Rapera (2014), Dixon et al. (2014)
	Aase, TH. (2017), Cinner at al. (2018), Lindsey et al. (2018),  Abagat et al. (2017), Mesfin et al. (2020), 

	Infrastructure and services
	
	
	Naher and Khulna (2012), (Kruse et al. 2013), Juhola and Kruse (2014), Lockwood et al. (2015)
	Razak and Kruse (2017), Mesfin, et al. (2020)

	Technology and Innovation
	
	
	Levine et al. (2011), Juhola and Kruse (2014), Kruse et al. (2013), Lockwood et al. (2015)
	Mesfin et al. (2020), Pickson et al. (2021), Pickson and He (2021), Lindsey et al. (2018),  Jones et al. (2019), Abdul-Razak and Kruse (2017), Krishnaiah  (2019), Mesfin et al. (2020), Singh (2020), Pickson and  He (2021)

	Governance
	
	Brooks et al. (2005), Folke et al. (2005),
	Gupta et al. (2010), Engle and Lemos (2010), Lockwood et al. (2015),
	Thapa et al. (2016), Lindsey et al. (2018), Jones, et al., (2019),
Mesfin et al. (2020)
























Supplementary Material 2: Dimensions and indicators of adaptive capacity
	Dimensions
	Indicators
	Description
	Relationship with adaptive capacity
	Reference

	Assets base
	
	
	
	

	Human assets
	Education attainment of HH head 
	↑ Number of years of education attainment of HH head
	↑ Adaptive capacity 
	Naher and Khulna (2012), Defiesta and Rapera (2014), Abagat et al. (2017), Gupta et al. (2017), Ali and Erenstein (2017), Abdul-Razak and Kruse (2017), Ullah et al. (2018), Chepkoech et al. (2020), Jamshidi et al. (2020), Mesfin et al. (2020), Siders (2019), Datta and Behera, (2022) 

	
	Skill training
	↑ Number of types of training that the HH member attended 
	↑ Adaptive capacity
	Defiesta and Rapera (2014), Abagat et al.  (2017), Mesfin et al. (2020) 

	
	Health status
	↑ Number of types and frequency of diseases in the household
	↓ Adaptive capacity
	Abagat et al. (2017), Mesfin et al. (2020)

	
	Farming experience 
	↑ Number of years of farming
	↑ Adaptive capacity
	Defiesta and Rapera (2014), Razak and Kruse (2017), Ullah et al. (2018), Chepkoech et al. (2020), Mesfin et al. (2020), Datta and Behera, (2022), Pickson et al. (2021) 

	
	Dependency ratio
	↑ The dependency ratio al HH
	↓ Adaptive capacity
	Abagat et al. (2017), Ullah et al. (2018), 
Mesfin et al. (2020)

	
	# of adults  population (15 – 65)
	↑ Number of adult population at HH
	↑ Adaptive capacity
	Defiesta and Rapera (2015), Jamshidi et al. (2020), Mesfin et al. (2020)

	
	# of adult enable to work
	↑ Number of adult population enable to work
	↑ Adaptive capacity
	Abagat et al. (2017), Ali and Erenstein (2017), Mesfin et al. (2020)

	
	Distance to basic health services
	↓ Time distance to nearest health services
	↑ Adaptive capacity
	Choden et al. (2020), Datta and Behera (2022)

	Physical 
assets
	Access to irrigation 
	↑ Regular access to  irrigation
	↑ Adaptive capacity
	Defiesta and Rapera (2014), Razak and Kruse (2017), Ullah et al. (2018), Kabobah et al. (2018), Chepkoech et al. (2020), Datta and Behera, (2022), Jamshidi et al. (2020), Mesfin et al. (2020), Pickson et al. (2021)

	
	Types of irrigation
	↑ Types and number  of irrigation sources 
	↑ Adaptive capacity
	Abagat et al. (2017), Ullah et al. (2018), Chepkoech et al. (2020), Datta and Behera, (2022)

	
	Road accessibility 
	↓ Time distance to nearest road head 
	↑ Adaptive capacity
	Razak and Kruse (2017), Jamshidi et al. (2020), Mesfin et al. (2020), Chepkoech et al. (2020), Datta and Behera, (2022)

	
	Nearest to the market
	↓ Time distance to nearest market
	↑ Adaptive capacity
	Abagat et al. (2017),  Datta and Behera (2022)

	
	Farm tenure 
	↑ Farm tenure
	↑ Adaptive capacity
	Jones et al. (2010), Naher and Khulna (2012), Fosu-Mensah et al. (2012), Teklewold et al. (2013), Defiesta and Rapera (2014), Abagat et al. (2017), Razak and Kruse (2017), Kabobah et al. (2018), Chepkoech et al. (2020), Jamshidi et al. (2020), Mesfin et al. (2020), Datta and Behera, (2022)

	
	Farm size
	↑ Size of farm 
	↑ Adaptive capacity
	Defiesta and Rapera (2015), Razak and Kruse (2017), Abagat et al. (2017), Chepkoech et al. (2020), Choden et al. (2020), Mesfin, et al. (2020), Datta and Behera, (2022), Pickson et al. (2021) 

	
	Modern farm tool 
	↑ Access and use modern farm tool /machinery
	↑ Adaptive capacity
	Defiesta and Rapera (2015), Abagat et al. (2017), Chepkoech et al. (2020), Mesfin et al. (2020), 

	
	House type 
	More permanent Type of house
	↑ Adaptive capacity
	Mesfin et al. (2020)

	
	Access to electricity 
	↑ Access to energy source
	↑ Adaptive capacity
	Naher and Khulna (2012), Kabobah et al. (2018)

	
	Livestock 
	↑ Number of livestock 
	↑ Adaptive capacity
	Jamshidi et al. (2020)

	
	Mobile phone
	Access to phone
	↑ Adaptive capacity
	Kabobah et al. (2018), Jamshidi et al. (2020), Mesfin et al. (2020)

	
	Radio, TV 
	Access to radio and TV
	↑ Adaptive capacity
	Kabobah et al. (2018)

	
	Access to health services 
	↓ Time distance to health services
	↑ Adaptive capacity
	Choden et al. (2020), Jamshidi et al. (2020)

	Natural 
assets
	Access to drinking water
	↓ Time distance to drinking water source
	↑ Adaptive capacity
	Naher and Khulna (2012), Chepkoech et al. (2020), Mesfin et al. (2020) 

	
	Access to grazing land
	↑ Access to  grazing land
	↑ Adaptive capacity
	Mesfin et al. (2020)

	
	Access to forest resources
	↑ Access to forest resources
	↑ Adaptive capacity
	Mesfin et al. (2020)

	Financial 
assets
	Types of income source 
	 ↑ Multiple income sources
	↑ Adaptive capacity
	Ahemed et al. (2010), Naher and Khulna (2012), Defiesta and Rapera (2015), Abagat et al. (2017), Razak and Kruse (2017), Chepkoech et al. (2020), Jamshidi et al. (2020), Kabobah et al. (2018), Mesfin et al. (2020), Pickson et al. (2021), Datta and Behera (2022)

	
	Income from remittance 
	↑ Amount of income from remittance 
	↑ Adaptive capacity
	Defiesta and Rapera (2015), Razak and Kruse (2017), Kabobah et al. (2018), Mesfin et al. (2020), Pickson et al. (2021) 

	
	Annual income
	↑ The total amount of annual income 
	↑ Adaptive capacity
	Mesfin et al. (2020)

	
	Income from farming
	↑ total amount of income from farming
	↑ Adaptive capacity
	Abagat et al. (2017), Ullah et al. (2018), Jamshidi et al. (2020)

	
	Ownership of livestock
	↑ Number and type of livestock 
	↑ Adaptive capacity
	Mesfin et al. (2020)

	
	Access to financial services (saving, loan) 
	↑ access to financial services 
	↑ Adaptive capacity
	Abagat (2017), Razak and Kruse (2017), Kabobah et al. (2018), Chepkoech et al. (2020), Jamshidi et al. (2020), Pickson et al. (2021), Datta and Behera, (2022), 

	
	Total loan
	↑ Amount of total loan
	↓ Adaptive capacity
	Mesfin et al. (2020)

	
	Total household savings
	↑ Amount of household saving
	↑ Adaptive capacity
	Mesfin et al. (2020)

	Social 
assets
	Membership in Social Organization 
	↑ Number of membership of social organization of family members
	↑ Adaptive capacity
	Defiesta and Rapera (2015), Razak and Kruse (2017), Abagat et al. (2017), Kabobah et al. (2018), Chepkoech et al. (2020), Choden et al. (2020), Jamshidi et al. (2020), Mesfin et al. (2020)

	
	Social network 
	↑ number of the social network involved
	↑ Adaptive capacity
	Mesfin et al. (2020) 

	
	Social exclusion
	↑ event/cases of social exclusion
	↓ Adaptive capacity
	Mesfin et al. (2020)

	
	Collective action
	↑ practice of collective action
	↑ Adaptive capacity
	Defiesta and Rapera (2015), Mesfin et al. (2020)

	
	Support from the community  
	↑ support of community in borrowing and exchange
	↑ Adaptive capacity
	Mesfin et al. (2020)

	
	Cooperation in farming activities 
	↑ The cooperation practice
	↑ Adaptive capacity
	Mesfin et al. (2020)

	
	Social cohesion 
	↑ The events of dispute 
	↓ Adaptive capacity
	Mesfin et al. (2020)

	Knowledge, information and communication
	Availability of weather information
	↑ Number of sources accessed by the farmer about the weather information
	↑ Adaptive capacity
	Defiesta and Rapera (2015), Ullah et al. (2018), Chepkoech et al. (2020), Mesfin et al. (2020)

	
	Access to weather information
	↑ Number of available medium to access whether information
	↑ Adaptive capacity
	Razak and Kruse (2017), Kabobah et al. (2018), Mesfin et al. (2020), Pickson et al. (2021)

	
	Mechanism of information interpretation/ sharing
	Information sharing mechanism is in place
	↑ Adaptive capacity
	Mesfin et al. (2020)

	
	Access of agriculture input 
	↑ Access of agriculture input to farmers
	↑ Adaptive capacity
	Kabobah et al. (2018), Jamshidi et al. (2020) 

	
	Knowledge of improve climate adaptive seed varieties
	↑ Knowledge  of climate adaptive seed
	↑ Adaptive capacity
	Razak and Kruse (2017)

	Institutions and Agency
	Informal community institution
	Existence of informal community institution
	↑ Adaptive capacity
	Mesfin et al. (2020)

	
	Formal institution 
	Existence of formal institution 
	↑ Adaptive capacity
	Abdul-Razak and Kruse (2017), Mesfin et al. (2020)

	
	Local taboos restriction to participate in particular activities 
	Restriction to participation
	↓ Adaptive capacity
	Mesfin et al. (2020)

	
	Community rules of restricting access and use of resources 
	Restriction to resource use 
	↓ Adaptive capacity
	Mesfin et al. (2020)

	
	Authority 
	↑ Authority
	↑ Adaptive capacity
	Chepkoech et al. (2020)

	
	Disaster relief assistance
	Provision of disaster relief assistance
	↑ Adaptive capacity
	Razak and Kruse (2017)


	
	Government subsidy
	Provision of subsidy to agriculture loss
	↑ Adaptive capacity
	Pickson et al. (2021)

	Diversity and Flexibility 
	Type of livelihoods 
	↑ Multiple types of livelihoods 
	↑ Adaptive capacity
	Defiesta and Rapera (2014), Razak and Kruse (2017)

	
	Flexibility in decision making
	↑ Practice of flexibility in decision making
	↑ Adaptive capacity
	Mesfin et al. (2020)

	
	Access to market
	↓ Distance to agri. market
	↑ Adaptive capacity
	Jamshidi et al. (2020)

	
	Access to climate information
	↑ Access to climate information
	↑ Adaptive capacity
	Mesfin et al. (2020)

	
	Capacity to deal with hazards
	↑ Capacity to deal with climate hazard
	↑ Adaptive capacity
	Mesfin et al. (2020)

	
	Access to modern farm input
	↑ Access of farmer to modern farm input
	↑ Adaptive capacity
	Kabobah et al. (2018)

	Infrastructure and
services
	Transport 
	↓ Distance to road (road types, access of public transport)
	↑ Adaptive capacity
	Kabobah et al. (2018), Mesfin et al. (2020)


	
	Extension services
	↓ Distance to extension services
	↑ Adaptive capacity
	Abdul-Razak and Kruse (2017), Kabobah et al. (2018)

	
	Financial services
	↓ Distance to financial services
	↑ Adaptive capacity
	Jamshidi et al. (2020)

	
	Education services
	↓ Distance to education facilities
	↑ Adaptive capacity
	Jamshidi et al. (2020)

	Technology and Innovation 
	Investment to new occupation/ sector/  technology
	↑ Investment to new sector
	↑ Adaptive capacity
	Mesfin et al. (2020)

	
	Knowledge of seed varieties
	↑ Knowledge of seed varieties
	↑ Adaptive capacity
	Abdul-Razak and Kruse (2017), Pickson et al. (2021)

	
	Adaption to new practices
	Adoption to new practices
	↑ Adaptive capacity
	Mesfin et al. (2020)

	
	Access to soil fertility retention technique
	↑ Access to soil fertility retention technique
	↑ Adaptive capacity
	Pickson et al. (2021)

	Governance
	Local level policy/legislation 
	If local  climate and disaster policy instruments are in place
	↑ Adaptive capacity
	Mesfin et al. (2020)

	
	Transparency in decision making
	If transparency and participation maintain in decision making
	↑ Adaptive capacity
	Mesfin et al. (2020)

	
	Climate Change related Interventions 
	Climate change interventions are  in place
	↑ Adaptive capacity
	Defiesta and Rapera (2014), Abdul-Razak and Kruse (2017), Jamshidi et al. (2020)




