Appendix 1 
Structured literature review – identified aspects for the integrated management of socio-technical systems for positive impacts

Table A: Normative, strategic and operative management functions for positive impacts of socio-technical systems
	Management
Level
	Content Level
	Related concepts and approaches
	Source

	Normative management
	Structures
	Hybrid governance
	[bookmark: _CTVP001a262f9e6029d49de9a043c0868b29de4][bookmark: _CTVP001d03ae16522a84bd493eefd5c09ea0bfb]Niesten et al. (2017)

	
	
	Collaborative governance mechanisms
Wider organizational boundary with supply chain
	[bookmark: _CTVP0019a6c5ebc12a64ee49b417272eb5f1acb][bookmark: _CTVP001891c3c6d789448a6a001e1924cf0d06e]Costantini et al. (2017)

	
	Behavior
	Value-based corporate culture 
	[bookmark: _CTVP0018b5b7a849e3f47a8b1bfd55ff970ee6d][bookmark: _CTVP001ff517bed57444d739fc34edd9f371bbd]Laurin and Fantazy (2017)

	
	
	Ethical principles
	[bookmark: _CTVP001398f2853bf0a4b4f8b09e9c3812ed72c][bookmark: _CTVP00104c9d92b5f74438ab28950d566c0716a]Baumgartner and Rauter (2017)

	
	
	Code of conduct for sustainability
	[bookmark: _CTVP0011d8dd88bbe3340e986c31e6e4d61ff80][bookmark: _CTVP001db0368237c0e451da310b53ba52564c5]Reuter et al. (2012)

	
	Activities
	Policies for sustainability (business model):
· Technology-oriented models
· Society-oriented models
· Organization-oriented models
Mission “positive impact”:
· Value proposition
· Value creation and delivery
· Value capture
	[bookmark: _CTVP0014e7ade72c6ba46bab9fd2e5a6b113a0b][bookmark: _CTVP001c443a6a820074f5bbc3daa6e7620b81f]Bocken et al. (2014)

	Strategic management
	Structures
	Strategic management system as Framework for Strategic Sustainable Management (FSSD)
	Baumgartner and Rauter (2017)

	
	
	Strategic principles for sustainability (key material areas, measurability, goal-setting, network-thinking, stakeholder integration)
	[bookmark: _CTVP0018dd8c482efdc4f5a8160f885f16eefa7][bookmark: _CTVP00128edb881d3ef4be6995798afa460b67b]Forum of the Future (2014)

	
	Behavior
	Sustainability-oriented innovation: five activities for acquisition of sustainability knowledge and effective management
	[bookmark: _CTVP001a169cd460764488aa75cc94211e37dd0][bookmark: _CTVP001289bdea0fe654824adabfdbbc865ddc2]Adams et al. (2016)

	
	
	Collaborative learning and development 
	Adams et al. (2016)
[bookmark: _CTVP001a5689360c25941fbbf232c075d3cc3b1][bookmark: _CTVP00185996cffaa224239b4b70a794ad2e89d]Niesten et al. (2017)
[bookmark: _CTVP0013dc72e2be38f4db0869011457d9e92ba][bookmark: _CTVP0011204e71d4b7f4541867d57a00fad0e4e]Scheel (2016)

	
	
	Social learning and adaptation
	[bookmark: _CTVP0013c87657d3b4a478c88a767f0902224a5][bookmark: _CTVP001ff291bc1c3424c9795d2e93f4570bb0e]Dyllick and Rost (2017)

	
	Activities
	Strategic sustainability programs (content, principles, goals, communication, innovation and collaboration)
	Baumgartner and Rauter (2017)

	
	
	Strategic management (linking values with business model, innovation and operation)
	[bookmark: _CTVP001fe676c599f5d44cfa035450e61951963][bookmark: _CTVP001009bb3743a754fb8a8e6102dec5f7ff6]Adams et al. (2016)

	
	
	Definition of sustainability targets
	[bookmark: _CTVP001f15547b16b66470088862517d4f81f0a][bookmark: _CTVP0013409f713e4ae465eb6c51332480a0705]Forum of the Future (2014)

	
	
	Communication (mobilize capabilities to transformative processes)
	[bookmark: _CTVP0013517c09b63b0487dae03f3681eb57661][bookmark: _CTVP0014cffe43e986441a8ae36a831cf013c73]Baumgartner and Rauter (2017)

	Operative management
	Structures
	Supply-chain management for sustainability
	[bookmark: _CTVP0014940a322720848649e3625debef3980f][bookmark: _CTVP0019f082fc14ff14e6ca22d34bccd5c3997]Laurin and Fantazy (2017)

	
	
	Demand management
	[bookmark: _CTVP001ba0bbfb155b14718857de6794e162f2e][bookmark: _CTVP001aad3690be6ac473abad04f9494c74544]Bocken et al. (2014)

	
	
	Resource allocation management
	[bookmark: _CTVP00198ce36ea907449a9b5d9b03988257438][bookmark: _CTVP00180d68fa32c4a4688b9af017c4ab6254a]Scheel (2016)

	
	
	Supply-chain evaluation systems
	Laurin and Fantazy (2017)

	
	Behavior
	Adaptation management
	[bookmark: _CTVP001961d2ebf7c1549fcbacbd1879d60e85e][bookmark: _CTVP001e4473963b44f47ad9dbf4773ae4647d6]Rahimifard et al. (2018)

	
	
	Intersectional management
	Baumgartner and Rauter (2017)

	
	Activities
	Life-cycle oriented coordination of actions
	[bookmark: _CTVP001fc676a55d7ce47228995eec58567daff][bookmark: _CTVP0017f52f24b174046fa896a383252feb550]Herrmann (2010)









Table B: Structures, behavior and activities for positive impacts of socio-technical systems
	Content Level
	Management Level
	Related concepts and approaches
	Source

	Structures
	Normative management
	Inter-firm collaboration as governance structure
	[bookmark: _CTVP0015b7dca7373e84c36b3e8eba3c5202096][bookmark: _CTVP001a152b5a8ea054be1815d1ce66bc99b4e]Niesten et al. (2017)

	
	
	Collaborative structures (symbiotic mutualism)
	[bookmark: _CTVP0010351006738a1437ebc5d7cd052971ee6][bookmark: _CTVP001c02bcf4fe20e4465bff0e6a1ac07e2da]Hunt (2017)

	
	Strategic management
	Resource networks (for symbiotic processes)
	[bookmark: _CTVP0010e2787c3e4af4cc89c9e7681bd8b1bad][bookmark: _CTVP0013849c77ed940475c9b92360bdd17e35d]Geng et al. (2010)
[bookmark: _CTVP001136b320fa4084374987b9634478408c5][bookmark: _CTVP001a88dcc2d949447d3b38ac320687bb362]Eckelman and Chertow (2013)

	
	
	Social networks for knowledge exchange and collaborative innovation 
	[bookmark: _CTVP00138c1f5de945d4e6284e45c7e3ddd27a9][bookmark: _CTVP0014950966709bc4d57a6694c6cb359268c]Adams et al. (2016)
[bookmark: _CTVP001813161aa79d04b5a9766a9dfb4d29b0a][bookmark: _CTVP00143c89f64e1394b7f942401bcddfc39fa]Baumgartner and Rauter (2017)

	
	
	Stakeholder integration
	[bookmark: _CTVP001185ec66a04e24435a8a34d322605cf1b][bookmark: _CTVP001c64ddbe2c67c446bbbe562f7a950ba7e]Laurin and Fantazy (2017)

	
	
	Community integration
	[bookmark: _CTVP001cd7537faf143456383c967ed8eefc8ac][bookmark: _CTVP0014c45a26667594d858a4edd3c9cdab5f7]Simpson and Kohers (2002)

	
	
	Economic networks (integrated value chains and value creation networks)
	[bookmark: _CTVP00169c768abce2148c1890305e9cc6be2a3][bookmark: _CTVP001467e92d5ec874db7aa91cf3411b49c2d]Bocken et al. (2014)

	
	
	Systemic perspective (on macro-level)
	[bookmark: _CTVP001da9ba848eaf64f248ff0308ef9d255f7][bookmark: _CTVP0016b7478afef6241c1b0059194a6e307d9]Scheel (2016)

	
	Operative management
	Environment-oriented  evaluation process
(based on “Life Cycle Assessment” or “Handprinting”)
	[bookmark: _CTVP0011d39721002434040a8967045d9e1c195][bookmark: _CTVP001587e3bb9914c4a138c69e6605b331fd6]Eckelman and Chertow (2013)
[bookmark: _CTVP0015a0e5ae2295544988bf3bb4335fe1622][bookmark: _CTVP0018c3a514c56f143bf8c0646405c3e35f7]Attia (2016)
[bookmark: _CTVP001a98bea67928d40a58b68b3ea7320c3c6][bookmark: _CTVP001d09d428721e04381a8a2b1e332f4ef58]Dyllick and Rost (2017)
[bookmark: _CTVP001689e262e734f41cb82e30e33fa9c6957][bookmark: _CTVP0016f947c26a4a24414938582d9b92a5e20]Tayleur et al. (2017)
[bookmark: _CTVP00110d8b5f57f9f48ab886ef717a6331473][bookmark: _CTVP001ef314fbd276e47ff9e17d0af6fa67174]Grönman et al. (2019)

	
	
	Stakeholder-oriented evaluation process (“based on Socioeconomic Impact Assessment” or “Social Life Cycle Assessment”)
	[bookmark: _CTVP001839800ae5316418492bf26598c4b9a03][bookmark: _CTVP001e84f3bcf700e4b2c9e2bf997a47dec2a]Rainey et al. (2015)
[bookmark: _CTVP001a4bb14bcfc684ad1b7911f3c5a3e6caa][bookmark: _CTVP00168c320da6c904c52bc02feb748322c3b]Laurin and Fantazy (2017)
[bookmark: _CTVP00157109ab5047846f5af26b966a8124e50][bookmark: _CTVP001d6c8389f0f3a4eb59e3d0f3c5c3e8bb5]Mareddy (2017)
[bookmark: _CTVP0015e06d6c824d74102ad775541ff51a05e][bookmark: _CTVP0014aba14697e47424e9b5ece33624f7251]Di Cesare et al. (2018)

	
	
	Supply-chain evaluation process (three principles: formalization, effectiveness, reusability)
	Laurin and Fantazy (2017)

	Behaviour


	Normative management
	Globally-accepted unified ethics
	[bookmark: _CTVP001a905e4be8fad4e96aa28d19a3eab2f68][bookmark: _CTVP0012971ff92c6ae406190ef2f8c8f8e9645]Horton (2014)

	
	
	Values for corporate sustainable management
	[bookmark: _CTVP001085071cdaa5149de874319434ad87521][bookmark: _CTVP001c6d0fe6098e94347bb56bb2483e81cad]Baumgartner and Rauter (2017)

	
	
	Code of conduct for sustainability
	[bookmark: _CTVP001be0309ccb9674c39ab96fd4eccf08e72][bookmark: _CTVP0017fd9b016b70249eaa15f5cc7b17d1972]Reuter et al. (2012)

	
	Strategic management
	Collaborative system innovation
	[bookmark: _CTVP001d6e0e4db9db34614b8bd00a024934b4d][bookmark: _CTVP001d5d4bbfeb9ac4e47bd699fed52bb352e]Adams et al. (2016)

	
	
	Stakeholder-integrated innovation
	[bookmark: _CTVP00151cc5a06c02e41838abd4bc02f18c9e8][bookmark: _CTVP0015273461ce2c84e629610f08ccbae1f03]Forum of the Future (2014)

	
	
	Supply-chain innovation
	Laurin and Fantazy (2017)

	
	
	System-centered innovation
	[bookmark: _CTVP0018354c58478004365b29d67b07e96b386][bookmark: _CTVP00140fd60b3d3f14848989915ee2562b662]Scheel (2016)

	
	
	Business model innovation
	[bookmark: _CTVP001416163fccad84993959f3c17dd9cdd52][bookmark: _CTVP001fea80f0d596745fc85c906b81fac550d]Bocken et al. (2014)

	
	
	Learning / effective knowledge management: Sustainable learning and unlearning unsustainability
	Adams et al. (2016)

	
	Operative management
	Adaptation management (self-healing, regenerative, restorative and learning behaviour)
	[bookmark: _CTVP001f1feea38406e4f879c13cc8f96efba3b][bookmark: _CTVP0013676d9b2113844c9b86993dd36bf817a]Rahimifard et al. (2018)

	
	
	Learning behavior (organization-wide impact thinking, employees knowledge on sustainability, intersectional management, facilitation of internal and external activities)
	[bookmark: _CTVP0010a86f3f2996749c3917b05e9828e4b1c][bookmark: _CTVP0015fef0b3507ee4ab3ab59b218d4acc48c]Baumgartner and Rauter (2017)

	Activities
	Normative management
	Policy (business models for sustainability):
· Technology: resilience, closed loop, renewables
· Society: services, stakeholder engagement, stewardship, sufficiency, repurposing
· Organization: ecological and  social value creation, scale-up solutions
	[bookmark: _CTVP001b6a52b59026648dcac888ea01f209b3b][bookmark: _CTVP0014e853bb909924ec78cffbfb2974da197]Bocken et al. (2014)

	
	
	Citizenship model (connection of business model with corporate values for sustainability)
	[bookmark: _CTVP0014c1153c2f2514005b44bd1ef8d343be9][bookmark: _CTVP001137b38821aaa4f41a218de9a2a644f90]Galpin and Lee Whittington (2012)

	
	Strategic management
	Environment and society-integrated content
	Baumgartner and Rauter (2017)

	
	
	Definition of sustainable strategic goals
	Baumgartner and Rauter (2017)

	
	
	Establishing a sustainability communication
	[bookmark: _CTVP001b6ef1b175fae48178e7c2d549dc81faf][bookmark: _CTVP001db1834705de84fc0a16e14bbffc3b263]van Rekom et al. (2014)

	
	Operative management
	Developing sustainable product design (“true product sustainability”)
	[bookmark: _CTVP001fcdaec4936614baaa5f81d1e21fcf499][bookmark: _CTVP00150aae0d9f38c4be9aff6e28e06c19011]Dyllick and Rost (2017)

	
	
	Handprinting
	[bookmark: _CTVP001264ae04f85c84152a41cc2a0e1bf96a4][bookmark: _CTVP0015c591171634e47ee913063243d0a6532]Grönman et al. (2019)

	
	
	Combination of ecological characteristics and social functions in production
	[bookmark: _CTVP0012f86010647f9468488d9a122b40caed9][bookmark: _CTVP001a747d0d57eea41ab97d8e48485dd9bd3]Herrmann et al. (2015)

	
	
	Enabling adaptive and integrative activities
	[bookmark: _CTVP0015dd4b6b716b44e3b8ef387f1b46895ef][bookmark: _CTVP001cc0e1e3dc22a4a5798becb2bf960a08d]Rahimifard et al. (2018)

	
	
	Provision of surplus sustainable energy
	[bookmark: _CTVP0014ac54e1080fd4cdcbf3d97fb66e7435c][bookmark: _CTVP00188fef9034d694aa89638c1d53b0724a9]Prieto-Sandoval et al. (2018)

	
	
	Utilization of circular resources
	[bookmark: _CTVP001ed1e5a1d7e4a4b2fb801ab3f607ec3d1][bookmark: _CTVP00198627c82771a4caf83abcbf7c0981137]Reay et al. (2011)

	
	
	Provision of ecological functions 
	[bookmark: _CTVP001b9fe70c5d2e74a42a29b70faacf8d0bf][bookmark: _CTVP0016aa964d2bebd4e91b204a2885df8a2f4]Birkeland (2018)

	
	
	Provision of functionalities (service economy)
	Bocken et al. (2014)

	
	
	Provision of infrastructure, technologies and knowledge (sharing economy)
	[bookmark: _GoBack]Herrmann et al. (2015)
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