Assessing livelihood-ecosystem interdependencies and natural resource governance in a tribally controlled region of India’s north-eastern Middle Himalayas

Supplementary Material B: STEEP analysis of the Lileng village socio-ecological system

Ecosystem-human interdependencies occur within complex socio-ecological systems.  Interactions between social, technological, environmental, economic and political/governance aspects are stratified by applying STEEP as a systems framework addressing 5 principal questions (per constituent element) each supported by 4 contextual questions (interrelationships with other STEEP elements) following Everard (2020).  Analysis of the Lileng village situation is outlined in Table B1.

Table B1: Interdependencies between STEEP components in Lileng
	

	Social
	Technological
	Economic
	Environmental
	Political

	[bookmark: _Hlk40198192]Social
	· Social structure is protected under tribal rights legislation and traditional Village Council governance arrangements
· Substantial traditional knowledge is held by the tribe relating to resource use and management
	
	
	
	

	Technological
	· Low intervention uses of forests and rivers under the decision-making stewardship of the Village Council and private cropping support traditional village livelihoods
· Technology choice focuses on subsistence rather than intensive development
· Where heavier technical solutions are required (bridges, telephony, drainage, etc.) requests are relayed upwards to state government via the Panchayat system
· House-building and other local infrastructure are based on local and traditional knowledge
	· Habitations are mainly based on traditional techniques and local materials, with some modern structures (hospital, roads, etc.)
	
	
	

	Economic
	· Cultural and angling tourism is permitted at managed low intensity as an income stream
· Economic activities are mainly informal in terms of meeting subsistence needs from local resources, with trading primarily relating to exchange of food stuff and other necessary resources (water pipes, wire, plastic pipes, corrugated iron, etc.) that are not produced locally
	· Intensive industry is actively discouraged in Arunachal Pradesh
· Intensive technological development, including plans for dams on the Siang River, are strongly resisted as it would undermine the primary natural capital supporting village wellbeing
	· The economic system is substantially informal and local; there are no banking ATMs within 58 miles of Lileng (the nearest is in the town of Pasighat to the south)
	
	

	Environmental 
	· Cultural practices, artistic expressions and beliefs are intimately tied to aspects of the village landscape and its conservation
· Spiritual significance is afforded to the forest, river and other ecosystems under local beliefs and practices
· Protection of forests is recognized as essential for maintaining the supply of largely untreated water for domestic and other uses
· Significant use is made of forest plants for medicinal purposes, and various ecosystem products (mitun horns, bamboo products) have ornamental uses
· There is a high degree of social knowledge around the natural environment and its many beneficial services
	· Low-impact fish traps provide for the needs of local people
· Houses and fuel are derived overwhelmingly from adjacent renewable bamboo groves with some use of local palm leaves for roofing, and some modern materials (e.g. corrugated iron and plastic pipes) used by some in applications such as roof ridges
	· The village is largely self-sufficient in food, with trading of excess for food items not grown locally
· The tribe licenses aggregate extraction from floodplains to contractors for economic income
· Multiple regulating and supporting services provided by largely intact and functional habitat provide a range of benefits expressed over multiple scales
· Natural pollinator and pest predator populations stabilize food production without reliance on chemical agents
· Protection of the mahseer and goonch fishery as a lucrative source of angling tourism provides valuable village income
· The largely informal but also trading economic system of the village is based on sustainable use of natural capital
· Intensive economic development is resisted as it would undermine the primary natural capital supporting village wellbeing
	· Multiple regulating and supporting services from largely intact and functional habitat provide a range of benefits underpinning sustainability of the environment and tribal livelihoods
	

	Political
	· Governance systems are predominantly participatory via democratic Village Councils, decisions of which influence resource allocation and use, as well as discipline
· Governance systems are protected by tribal rights legislation
· Relationship with formal state and national governance is via the higher-level Panchayat system, which is used for bidding for development resources but is not strongly trusted for ground-level decisions
	· Controls on development are governed by the Village Council, protecting the character and natural assets of the village
· Development funds for ‘developed world’ assets (drainage, telecommunications, etc.) are bid for via the Panchayat system
· Village Councils and protected tribal rights ensure only sympathetic development
	· Village Councils and protected tribal rights ensure only sympathetic economic development
· A focus is kept on subsistence needs of the community, with decisions about tourism and other external revenues taken by the Village Council
	· Village Council decisions govern use of forest, riverine and other natural resources/capital, seeking sustainable accommodation of needs through maintaining flows of ecosystem services
· Governance at village scale is geared to maintaining the high interdependence of livelihoods and the natural environment
	· Tribal rights are protected as a basis for natural resource use and stewardship as well as discipline
· Interfaces with state and national governance via the Panchayat system are used largely for bidding for drainage and other development funds
· Village Councils and democratic and participatory, taking many delegated decisions pertaining to resource stewardship, local discipline, etc.
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