
Network extension of 
situation-centered analysis

Yanhua Shi
Department of Environmental Studies, FSS, MUNI
ENSn4669 Institutional and Resource Economics

April 25, 2025



A multimode network approach to study power in the 
Indonesian palm oil value chain (manuscript in preparation)

Yanhua Shi1; Christina Prell2; Christian Kimmich1,3

1 Department of Environmental Studies, Masaryk University; 2 Faculty of Spatial Science, University of Groningen; 3 Institute of 
Advanced Studies, Austria



Outline

• Introduction

• Analytical framework
• The multimode network approach to NAS
• MN motifs and power

• Results

• Discussions and conclusion



Introduction

• Power, a ‘black box’ in the environmental govrnance, is key to eplain 
interactions, decision-makings and actions (Brisbois et al., 2019; Clement, 2013, 2010; 
Epstein et al., 2014; Kashwan, 2016; Morrison, 2017; Mudliar, 2021) 

• Polycentric power typology (Morrison et al. 2017; 2019): to examine power-
laden social relationships among multiple semi-autonomous decision-
making centers 
• “…the uneven capacity of different actors to influence the goals, processes, 

and outcomes of a governance system” 



Introduction
• Polycentric power typology (Morrison et al., 2019)



Introduction

• Meanwhile...

• A growing attention to the network extension of situation-centered analysis 
(Kimmich, 2013; McGinnis, 2011; Pahl-Wostl et al., 2010; Schlüter et al., 2019; 
Sendzimir et al., 2010)  known as Networks of Action Situations (NAS) (for review 
see Kimmich et al. (2022)).
• Multiple interdependent decision-making situations, which could be events, 

activities, venues, or any socical spaces where actors interact and make strategic 
actions

• These interdependences are formalized as biophysical, information, 
institutional, and actor linkages (Kimmich, 2013; Kimmich and Villamayor-Tomas, 
2019; Tan et al., 2023). 



Introduction
• Recent applications of the polycentric power typology with NAS 

research have sought to primarily identify forms of power mobilized 
by actors across decision-making situations (Méndez et al., 2023; 
Oberhauser et al., 2022; Srigiri and Dombrowsky, 2022). 

• However, a critical gap remains how to theorize and assess 
hierarchies, influences and power relations embedded in the NAS 
complexities, including a set of ASs, their interdependences, and 
actors’ participation in ASs (Cumming, 2016; Kimmich et al., 2022). 



Introduction

• We aim to harness the power theory from institutional analysis and a 
multimode network approach to address this research gap in the NAS 
literature. 

• Case study: the Indonesian palm oil value chain governance
• A global value chain system: oil palm plantations, local transactions, global 

transactions
• Activities that impose institutional influences upon the value chain: Indonesian 

policy-making, plasma contract, global policy, certification
• Activities that impose informational influences upon the value chain: land use 

conflict, discourse, monitoring, investment



Analytical framework

Ø The multimode network approach to NAS



Analytical framework

• Power-over situations (adapted from Morrison et al. 2017; 2019)
• Pragmatic power: the capacity of ASs to interpret, certify and operate rules established at the 

collective-choice and constitutional levels

• Framing power: the capacity of ASs to shape problem-framing, norms, standards, and values, 
that may affect situations across governance levels

• Power by design: the capacity of ASs to develop formal and informal rules that constrain or 
enable interactions and decision-making processes at other governance levels



Analytical framework
Ø The multimode network motifs and situation-centered power-over typologies



Analytical framework

• Power-to actors
• the capacity of an actor to exert influence in the network, not through directly 

controlling over others, to achieve one's goals and interests



Analytical framework
Ø The multimode network motifs and power-to actors



Results
Network description
• Relation AA2 (information): most 

prevalent, dense and structurally 
central; with the density of 0.18 with 20 
edges)

• Relation AA3 (institution): intermediate; 
with the density of 0.11 with 12 edges

• Relation AA1 (BT): sparse; density of 
0.02 with 2 edges

• Relation AB (Actor – AS): 68 ties 
between 11ASs and 22 Actors; average 
degree of ASs is 6, of actors is approx. 3



Results
Ø The extent of power-over typologies mobilized by ASs

AS1: plantation
AS3: local market
AS4: global market

AS2: plasma contract
AS5: certification
AS6: Indonesian 
policymaking
AS7: global policymaking

AS8: Investment
AS9: land use conflict
AS10: Discourse
AS11: monitoring



Results
Ø The extent of power-to mobilized by actors

A1-A5 growers; A5: producing companies; A7: local government; A17: NGOs; A18: GoI



Conclusions

• We adopted a multimode network approach to uncover different forms of power 
relations manifested through decision-making processes and actors

• The developed framework demonstrates how key concepts from NAS can gain 
further clarity via operationalizations of power typologies from an SNA approach. 

• Limitations:
• Generic aggregation of ASs that may miss out complex dynamics and interactions of actors in 

that situation
• Frequency count that does not distinguish the nature of the links, e.g., if all AA1 linkages exert 

same level (or even direction) of pragmatic power; if all actors in one situation mobilize same 
extent of power-to?



The dynamics of linked action situations in the Austrian 
Danube reveals governance changes (manuscript in review)

Yanhua Shia, *, Sonia Steffany Recinos Brizuelab, Thomas Heinb,c, Andrea Funkb,c, Christian Kimmicha,d

a Department of Environmental Studies, Faculty of Social Studies, Masaryk University, Joštova 218, 60200 Brno, Czech Republic
b Institute of Hydrobiology and Aquatic Ecosystem Management, Department of Water-Atmosphere-Environment, University of Natural Resources and Life Sciences, Gregor-Mendel-Straße 33, 1180 Vienna, Austria
c Christian Doppler Laboratory for Meta Ecosystem Dynamics in Riverine Landscapes, Institute of Hydrobiology and Aquatic Ecosystem Management, Department of Water-Atmosphere-Environment, University of Natural 
Resources and Life Sciences, Gregor-Mendel-Straße 33, 1180 Vienna, Austria
d Institute for Advanced Studies, Josefstädter Str. 39, 1080 Vienna, Austria



What are we intereted about?
• Study area: a 48km Danube river 

stretch connecting Vienna and 
Bratislava. Currently within the 
Donau-Auen National Park

• Social and environmental issues:
• Multifacetedbiophysical and economic 

issues: floodplain disconnections; 
biodiversity loss; riverbed incision; 
unstablized water level; flooding 

• Conflict resolution processes among 
stakeholders Figure 1: (a) Geographic location of the Danube east of Vienna; (b) Floodplain

regions in the Danube Alluvial National Park



Ø Floodplain disconnections and riverbed incisions

Research question:
What are the social, institutional and ecological processes in driving governance 
changes in the river-floodplain area? 

Social-environmental phenomenon 
of interest

Ø Changes to governance system over time



The Social-Ecological Action Situations (SE-AS) 
framework

Source: Schlütler et al. (2019)

Social AS: defined by the participating human 
actors, their capacities, rules, and structures 
that govern their interactions

Social-Ecological AS: defined by the 
participating human actors and ecological 
entities, their capacities, and the social and 
biophysical rules and structures that govern 
their interactions”

Ecological AS: defined by the participating 
ecological entities, their attributes, and the 
biophysical rules that govern their interaction



Conceptualizing our ecological AS

• River-floodplain landscape interactions
• Entities: aggregated river patches (located every 100 mts) in the river-

floodplain landscape
• Interactions: hydrological connections (days of a year that water flow from one 

entity to another)
• Outcomes: 

• Habitat Connectivity (conservation)
• Lowest navigable water level (economic)

Source: Schlütler et al. (2019)



Data collection

• Initial information provided by researchers from the team, with decades of 
research experience in the field; and good connections with key stakeholder 
– the waterway company

• Desk research
• Secondary dataset: relevant literature; website from the waterway company, ministry 

of transportation; media article

• Semi-structured interviews (approx. 40 – 90 mins) and online survey 
(approx. 15 mins) with key stakeholders (12)
• Focus more on their activities and interactions with others



Outlining key events and activities



Data collection

• Ecological data
• Frequency of lateral hydrological connections for year 1996, 2003, 2020 

(published by Funk et al. 2023), which is used to calculate Habitat Connectivity 
(HC), an indicator of governance outcome on conservation
• Daily water level from 1955 to 2020, which is publicly available from the 

monitoring station Hainburg, which is used to calculate lowest navigable water 
level, an indicator of governance outcome on economy



An overview of 
identified ASs

Shi et al. (in review)



Period 1: Collective actions by civil society against top-down river governance 
prioritizing economic benefit 



Period 2: New planning phase with aligned policy goals, remaining the lack of wider societal 
participation in the decision-making process 



Period 3: A process of conflict resolution, where scientific knowledge and monitoring 
information matter



Changes in the E-AS over time



Discussion and conclusions

• Network dynamics over time
• Tracing the social-biophysical-institutional drivers, responses, and outcomes
• Key dynamics: emergence of new actors and ASs; changes of dynamics wthin 

the same newtork structure; situations may exist but not utilized
• Why certain network dynamics emerged?
• Future studies to draw on connectivity science and network tools to analyze 

the evolution of SE-AS strucure and functions



Discussion and conclusions

• Integrating ecological dynamics into institutional analysis
• The biophysica system often treated as governance context in the IAD/PG 

approach
• The SE-AS framework explicitly accounts for the biophysical process and its 

intertwindness with social-institutional dynamics in driving governance 
changes
• The key to operationalize the SE-AS framework to enable interdisciplinary 

research lies in the delineation process of the E-AS
• Discovering key forms of social-biophysical interdependence

• HC and RNW analysis reveals how quickly the riverine system responds to human actions
• Institutitional changes in the S-AS are driven by interactions between SE-ASs and E-AS



Discussion and conclusions

• Extensions on the ecological complexity
• There is a persistent riverbed incision issue despite of bedload management 

measures
• Likely attributable to the historical river engineering measures, and impacts of 

cliamte change, as pointed by a recent hydrology researrch (Klasz and 
Baumgartner, 2024)
• Building on the SE-AS approach to examine the role of climate change or other 

biophysical processes in contributing to the issue
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