	Research questions
	Sub-questions
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	Unit of Analysis
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	Analytical concepts 
	Theoretical Concepts 
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	1 – How has the object of biogas production emerged and developed in the perspective of Sadia’s managers and farmers?
	a) How has the object of biogas emerged and developed?

b) How have the different senses been combined to form the collective object?


	a) historical data documents, e.g.

reports, Interviews with engineers, consultants, experts, etc 

articles 

b) interviews


	Sadia Institute  as a central activity and its BP related network (consultant company, UNFCC executive board, Sadia, Sadia’s outsourced farmers)
	trajectory and phases, change events
	shift of focus 
	Object, meaning and sense, exchange and use value, activity systems and learning challenges

Theoretical Outcomes

a) historical learning challenges

b) 1st version of the model of sustainable learning


	a) Article I - Learning as changes in activity system and object-motive (IFSA paper)

b) Article II –  Why actors get involved in biogas production (ACTIVITY 2008 abstract)



	2 – How are the learning challenges visible in the interaction between farmers and technicians?

	a) What are the learning challenges behind disturbances? 

b) How are the different interests of farmers and Sadia’s technicians toward biogas production articulated?


	Case of problems in the digester maintenance 

video-taped interactions between technicians and farmers

audio-taped interaction between biogas advisors 

interviews with both farmers and  technician

participant observations
	two activity systems (farming and advisory service)
	episodes
	turning points, qualitative  analysis of initiatives, questions, intentions, problems, dilemmas and disagreements
	object, learning challenges/

contradictions, multi-voiceness

Theoretical outcomes

Empirically analyse a concrete case of learning challenge being solved 
	Article IV –Learning challenges for producing biogas (ISCAR abstract)

	3 – What is the Zone of Proximal Development of the activity of biogas production?
	What is the ZPD?
	intervention ???
	
	
	
	zone of proximal development
	Article V – The future of biogas production and use

	4 – Can the model of sustainable learning be applied in other cases of environmental management?
	
	Historical data from the Finnish and Brazilian case (interviews and documents)


	
	
	
	Discussion about the notion of social learning and system thinking concepts

Theoretical outcome: 

the second and  final version of the model of sustainable learning
	Article III – Sustainable learning in biogas production – cases from Brazil and Finland 
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