Estimate for the Cost of Replacing Paperless, Computerized Voting Machines
The Brennan Center estimates that the cost of replacing the remaining paperless Direct
Recording Electronic voting machines (DREs) in use in the United States would fall in the range
of $130 million to $400 million. This estimate is specific to the cost of the machine itself, and
does not include other items related to using and maintaining machines over time that may be
included in a voting machine contract.1 The analysis below explains our estimate.
Basis for Estimate of $130 to $400 million
a. High-end estimate of $400 million
Based on an analysis of data collected by Verified Voting, the Brennan Center estimates that
approximately 43 million registered voters in 40,000 precincts cast ballots in jurisdictions
where the primary Election Day voting machines are paperless DREs.2
For this estimate, the Brennan Center assumes that each precinct will replace its paperless
DREs with precinct count optical scan voting machines (which read paper ballots) and a
ballot marking device (which allows disabled voters to fill out such ballots). The two
elements – the optical scan machine and the ballot marking device – would cost $5,000
each.3 Under this scenario, the total cost for replacement will be approximately $400 million.
The following table summarizes the high estimate.
Optical Scan - High Estimate
40,000
Number of precincts
$5,000
Cost per machine
Total machine cost
$200,000,000
Ballot Marking Device (BMD) – High Estimate
40,000
Number of precincts
$5,000
Cost per BMD
Total BMD cost
$200,000,000
Total Hardware Cost

$400,000,000

In truth, this estimate is probably on the high side because (1) most states use a single optical
scan machine for multiple precincts and (2) many optical scan machines and ballot marking
devices have been purchased for less than $5,000 each.
b. Low-end estimate of $130 million
If jurisdictions assign one optical scan voting machine and one ballot marking device for
every 1,500 registered voters,4 and optical scan machines can be purchased for as little as

$2,500 each and ballot marking devices for as little as $2,000 each,5 the Brennan Center
estimates that it would cost as little as $130 million to replace all paperless DREs in
jurisdictions where they are the primary polling place equipment.
The $130 million estimate is probably too low for two reasons.
Optical Scan - Low Estimate
43,000,000
Registered voters
1,500
Reg. per machine
$2,500
Cost per machine
28,667
Number of machines
Total Machine Cost
$71,667,500
Ballot Marking Device (BMD) – Low Estimate
43,000,000
Registered voters
1,500
Reg. per BMD
$2,000
Cost per BMD
28,667
Number of BMDs
Total BMD Cost
$57,334,000
Total Hardware Cost

$129,001,500

First, not all jurisdictions will be able to allocate a single machine for every 1,500 voters. In
rural or other sparsely populated areas, a single polling place may serve far less than 1,500
voters, since fewer voters live within traveling distance to a single polling place (in urban and
suburban areas, a single polling place will contain multiple precincts).6 Moreover, some
states may have a legislative cap on how many registered voters can be assigned to a single
voting machine.7 In both cases, the total number of machines that need to be purchased will
be greater than assumed in this estimate.
Second, while we have come across estimates that optical scan machines could cost as little
as $2,500 and ballot marking devices as little as $2,000, many jurisdictions are likely to pay
more than this.8 In the past, jurisdictions that purchased machines in large quantities (major
cities or states) tended to get the best price per unit. By contrast, smaller counties or less
populated states – with less purchasing power - have often had to pay far more per machine.9
In addition, some states, counties and cities have unique statutory or other requirements (for
security, ballot layout, or machine reporting, for instance) that require special features which
make systems more expensive.
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