
Developing a Socio-Economic Resilience Index (SERI) Model and an 
Integrated Urban Services Resilience Index (IUSRI) Model using a 

System Dynamics Approach: The Case of Pasig City

In both the UERI and SERI, key indicators 
in each subsystem were given resilience 
scores that represent how they compare 
to ideal or target values (Table 2). These 
ideal values are based on demand (as 
driven by population growth), national and 
LGU targets, or global standards. 
Selected indicators were also given 
self-sufficiency scores that represent how 
much of the capacity served is provided 
within the city. 
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quantitative 
stock-and-flow (SF) models on a system dynamics modeling platform 
(Vensim PLE) to simulate changes in the indicators over time.

The population is broken down into age brackets: 
children, fertile population, and old population. Ideal values for 
indicators in the health, education, and business subsystems depend 
on the population age structure: health needs are greater for the 
aged, education needs are mostly for the young, and business 
employment is for the working age population.

2. Social: Capacity in the health, education, and protection subsystems 
are operationalized as the personnel and assets that the LGU needs 
to employ in providing these services. Table 3 shows the specific 
personnel and assets used as capacity indicators for each 
subsystem. The housing subsystem covers the LGU’s provision of in- 
and off-city low-cost housing for informal settler families.

3. Poverty and Employment:Capacity in the employment sector is 
indicated by the number of jobs available, given the growth of 
business vs. the growth of working age population.Data from the 
Philippine Statistics Authority are used to characterize the changes in 
poverty incidence, which is then used to estimate the annual 
aggregate amount that its poor constituents fall short of reaching the 
poverty threshold.

A simplified treatment to estimate 
the effects of COVID-19 is incorporated in the health 
subsystem in terms of (a) the number of patients that 
doctors and nurses attend to and (b) the hospital bed 
benchmark to account for the additional bed days. 
COVID-19 affects unemployment due to the lockdown. Personnel and assets representing service capacity of 

the Health, Education, and Protection subsystems

Pandemic cost impacts within the LGU were also estimated for online learning peripherals, 
personal protective equipment (PPE) for health workers, financial aid through the Social 
Amelioration Program (SAP), and PhilHealth coverage for those hospitalized due to 
COVID-19. 

The SERI model for each city was combined with its respective UERI model. The 
population subsystem from the SERI model connects to the population inputs in the UERI 
model, replacing the UERI model’s non-age-disaggregated model.The sample simulations 
for the IUSRI combine the resulting resilience scores from the UERI and SERI to gauge the 
overall Urban Services Resilience scores of each city.


