
Technological innovations in districting
■ Manual drawing, using paper maps and colored pencils, 

has given way to GIS

■ GIS packages have evolved overtime to deal with data 
and tasks associated with districting, especially in the US 
– designed in part to determine compliance with 
redistricting criteria 

■ There are now web-based GIS packages available but 
they are most commonly designed for US census 
products 

■ Although algorithms automating the districting process 
have been available for a couple of decades, few 
countries have utilized these – Mexico is an exception 

■ Recent advances in Big Data has led to political 
campaigns microtargeting voters in the US. Likely this 
kind of data will be used in the next round of redistricting 
to gerrymander



Introduction of rudimentary GIS software in the 1990s, with 
refinements in 2000s and 2010s



Information included in database

■ Population data: either voter registration or census 
enumeration data (or both) 

■ Boundaries of geographic units to be used as 
districting building blocks (eg, administrative 
divisions, polling units, census enumeration areas) 

■ Additional mapped boundaries (eg, boundaries of 
towns and other administrative units, existing 
electoral district boundaries, important 
topographical features)

■ Additional information deemed relevant to districting 
(eg, demographic data)



GIS used for determining 
compliance with districting criteria

■ Population equality

■ Respect for administrative boundaries

■ Respect for geographic factors such as 
physical features, compactness, 
contiguity

■ Respect for communities of interest if 
this data is available



Population deviations and demographic 

data relevant to communities of interest



Advantages of GIS Disadvantages of GIS

If required data and resources are 

available, GIS promotes more 

efficient, accurate and cost-effective 

districting process

Financial cost associated with GIS 

may be prohibitively high, especially 

if required data is not already 

available in electronic form or trained 

personnel not easily acquired

GIS offers potential for creating 

better districting plans (eg, plans that 

meet specified criteria)

GIS allows those drawing the 

districts to easily manipulate district 

boundaries to favor their interests 

and, ultimately, to effect the outcome 

of the election 

GIS can also be used to draw polling 

precinct boundaries and assign 

voters to the correct polling unit, as 

well as identify the optimal locations 

for polling stations within the polling 

unit



Automating GIS process with algorithms

■ Algorithms used in conjunction with GIS allows 
boundary authority to optimize desirable 
districting features such as population equality 
and compactness and minimize undesirable 
characteristics, such as splitting neighborhoods

■ While the idea is not new (it was incorporated 
in some software packages as early as the 
1990s) very few boundary authorities has 
adopted this approach

■ Mexico is the exception to this – INE has been 
using algorithms to drawn their first set of 
provisional boundaries for nearly two decades



Redistricting Process in Mexico



Algorithm adopted in Mexico

Optimization model for assigning territorial units to 

districts included the following factors in most recent 

redistricting (2018):

▪ Population equality across districts (tolerance 

limit of 15%)

▪ Preservation of municipal boundaries

▪ Minimization of travel time within the district

▪ District compactness

▪ No splitting of sizeable indigenous 

communities


