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CAS Pathways: The Problem of Scaling Up 

Section C 



!  Intervention that may work on small scale, research setting, or one country cannot be 
simply replicated elsewhere on large scale 

!  “Control” over behaviors of communities and providers is limited in real world 

!  Even simple interventions involve complex social interventions 

!  Small stimulus may produce large changes, large programs may have little effect 

!  Unintended consequences are common 

Why CAS Pathways Are Relevant to Scaling Up 
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Understanding Pathways for Scaling Up Health Services through the Lens of 
Complex Adaptive Systems, Ligia Paina and David Peters  
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Feedback 

Path dependence 

Scale-free networks Phase transitions 



!  Reinforcing: vicious and virtuous circles, “bubbles and bursts” 

!  Balancing: regulates towards equilibrium 

CAS Pathways—Feedback 
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Feedback 

Reproduced with permission 



Poverty and Ill Health Trap 
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Poor Governance, Poor Health Health Services 
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Feedback Loops: 
Causal Loop 
Patterns for 
Demand for 
Immunizations in 
Uganda 

Source: Stylized adaptation from Rwashana et al. 
(2009). Health Informatics, 15(2): 95-107. 7 
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!  History matters: “you can’t get there from here” 

!  For example, QWERTY keyboard, technological standards 

CAS Pathways—Path Dependence 
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Path dependence 
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Bloom, Henson, and Peters. 2014. Innovation in regulation in health market systems. Globalization and Health 

The Development of Health Regulatory Agencies 

Source: Bloom, Henson, & Peters. (2014). Innovation in regulation in health market systems. Globalization and Health. 10 



!  Nonlinear growth related to attribute of component 

!  Describes “tipping points” and why some hubs are more influential than others 

CAS Pathways—Scale Free Networks 
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Scale-free networks 

Reproduced with permission 
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Emergent 
Behavior 

!  Elements organize themselves to form new structures 

!  For example, flocking of birds—powerful groups get rationed 
services 
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Phase Transitions 

!  Qualitative change in nature of entity 

!  For example, transition of water to gas, liquid or solid; 
transition of a perception or belief to an expectation or 
norm 
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!  Problem of moderate antenatal care coverage, low skilled birth attendance, and high 
maternal mortality 

!  Many years of training, supervision, and efforts to improve supplies and educate public 
with little effect 

!  Research team met with community and providers to better understand “health 
market” and design intervention 

!  Identified constraints to overcome: need to cover transport costs, incentives to health 
workers 

!  Identified untapped resources: men with motorcycles 

Example: Uganda Safe Deliveries Pilot Project 
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Uganda Safe Deliveries Pilot Project 
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Pregnant woman being transported to 
Nkond Health Center in Kamuli District 

Group discussion with pregnant women in Kidera 
Village in Kamuli District 



Uganda Safe Deliveries Pilot Project: Emergent Behavior and Phase 
Transition 
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How Systems Thinking for CAS Is Different 

!  Traditional models assume 
!  Regularity 
!  Stable change (e.g., linear) 
!  Predictability 
!  No adaptation 

!  Complexity models embrace 
!  Dynamism 
!  Irregularity 
!  Adaptation 
!  Instability 
!  Unpredictability 
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