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Existing assessment approaches

•Code for Sustainable Homes

•BREEAM/LEED

•CEEQUAL

•EIA/SEA/SA

Attempt to predict future system states and recommend actions to avoid 

undesirable consequences



Problems with existing assessment approaches:

• Prescriptive, inflexible checklists

• Single score credit system leads to irrational trading of 
issues – prioritises issues based on cost rather than 
systemic importance

• Assesses issues in isolation - no recognition of the 
interconnectedness between issues.

• Shows no awareness of underlying natural, social and 
economic systems – not fit for purpose

• Stakeholder engagement process typically takes 
concerns at face value – no attempt to surface 
assumptions or look for coercive forces. This can lead 
increased conflicting views. 



Aims of the research programme:

• means of addressing relationships between issues 
and predicting the emergent properties of their 
interactions, including secondary and cumulative 
effects;

• support for addressing a wider range of life cycle 
phases and temporal scales;

• enabling the identification and effective 
management of inherent uncertainties;

• clarifying the implications of proposed actions to 
enable the development of optimal and informed 
solutions;



a best-practice 

assessment process

a holistic 

framework



Identifying interdependencies:

• Client/stakeholder consultation 
preferable but…

• Project resource constraints prohibit the 
time necessary to complete effectively; 
so…

• Need to construct models prior to 
client/stakeholder engagement

• Need to be aware of ‘black box’
aversion…





The HalSTAR Systems Process
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A selection of cause and effect diagrams generated through the HalSTAR Systems process



A causal loop diagram showing the potential effect of car use on social and human capital 



A causal loop diagram showing the potential effect of national standards and regulation on highways construction





Key Benefits:

A systems-based methodology, like the HalSTAR Systems approach:

• Can help ensure that the design, construction and maintenance of
infrastructure systems avoids unintended consequences 

• Can identify knock on consequences and cumulative effects

• Can help to drive greater clarity into the planning and 
understanding of the life-cycle cost and performance of our 
infrastructure.

The Model building process and Causal Loop Diagrams help to:

• Illustrate systemic behaviour

• Build consensus amongst stakeholders

• Improve the communication of risks and the sharing of knowledge 
and; 

• Improve the effectiveness of intervention.


