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Theoretical

Policy formulation

Adapted from,
Fischer, Frank, and Gerald J. Miller, eds. Handbook 

of public policy analysis: theory, politics, and methods. 
crc Press, 2006.
Hill, M., 2005, The Public Policy Process, Pearson 
Education, England 
Sabatier, P. (eds), 1999, Theories of the Policy Process, 

Westview Press, USA. 
Hogwood, B.W., and Gunn, L.A., 1984, Policy 

Analysis for the Real World, Oxford University 
Press. 



Policy formulation in the real world
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Multi-criteria Optimization
Statistical Models Systems Analysis

Sensitivity Analysis

Gaming Simulations

Behavioral Studies

Shubik, Martin. Games for society, business, and war. Elsevier, 1975.

How - Modelling approaches?



We need policies that are relevant to the lives of people.

We need rapid policymaking.

We need policies responsive to changing social, political, 

and environmental situation.



simulation models

Legend

Unquantifiable, Intangible

Quantifiable, Tangible

Approach 2: Generative, Adaptive, etc.

Parker, Dawn C., et al. "Multi‐agent systems 
for the simulation of land‐use and 
land‐cover change: A review." Annals of the 

association of American Geographers 93.2 
(2003): 314-337.



Complexities in the real world

• Multi-scalar and multi-sectoral

• Inter-temporal effects

• Formal and Informal institutions

• Actors at various levels (Individuals, communities, organizations, etc.)

• Differing Objectives and desired future states

• Governance structures 

• Changing interaction dynamics between State-Private-Civil Society actors

• Scale



Negotiating 
futures through a 
gaming simulation

Evaluating simulation 
outcomes and choosing 
the trade-offs



How do we plan for CHENNAI’s future?



Quantitative research



Qualitative research

Secondary data collection

Stakeholder interviews

Activity-based workshops

Follow-up interviews



mapping problems to the policy-planning and implementation cycle

Screenshot of data analysis from stakeholder mapping workshops



Map of Chennai’s Institutional structure



Institutional structure map generated on Cytoscape



Multi-Scale Simulation Approach

Cellular Automata (CA) based land-use Model

Starting 
Condition

Future 
Scenarios

Simulation Model

Agent
(Institutions)

Agent
(Institutions)

Agent
(Institutions)

Codified Interactions of Institutions (Agent-
Based Model)



Scenario 2

Example:

Agency : CMWSSB

Scenario: 

Scenarios emerging due to differential prioritization of 
capital intensive projects (e.g. desalination plants) vis-a vis 

improved maintenance of existing infrastructure.



Scenario 2

Cost of maintenance 
of sewerage% change in 

residential area
% change in industrial 

area
No. of wells No. of de-salination 

plants



How Do We Operate Bangalore’s Public Transport?



Bangalore’s Population growth



Bangalore Geography

Bangalore Wards (BBMP Data 2015) Bangalore Road Network (OSM, 2015)



Joint road forward



Bangalore Metropolitan Transport Corporation (BMTC) Services



Deploying a new route

Enhance network efficiency

Minimise costs

Enhance accessibility

Demographics and Commuter 
preferences Road network

Traffic density Infrastructure



Assumptions for Ridership Planning

• Decadal growth of previous years are used to decide future targets

• Load factor

• Annual revenue

• Population Growth Rate

• Ridership and revenue have a priority over addition of new routes 

• Increase in buses would lead to increase in ridership

• Increase in ridership would lead to increase in revenue



Information Screen



Game sessions

BMTC BBPV



Insights

• BMTC interested in knowing what kind of data is required and how can it be used for route rationalisation and to meet ridership 

demand on specific routes.

• New strategies are needed to tackle schedules affected by bus bunching.

• Form-4 process needs to be restructured to make it more responsive to changing traffic conditions.

• Not used to taking decisions at high level. Have been working towards a set target.

• Players were indifferent to messages from an IT system.

• Preferred to clarify and discuss with people rather than reading information on the screen



The relationship between policymakers and modellers



Trust

Data Siloization

TimelinessTrade-offs

Inclusivity



Implications for the long-term

•Does the principle of building institutional memory hold?
•Caveats being applied to us as tool-builders and process-creators

•Working with institutions vis-a-vis individuals in the institution

•Role of the industry and tech-first approach 

•What is the precedent set by using such methods and tools?
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