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Executive Summary
In Guilford County, North Carolina, property tax revenues represent about 60% of the county’s
total revenue base.1 Given that property taxes are Guilford’s largest single source of revenue, and a
relatively stable funding base, the efficient and thorough collection of property taxes is a critical component
of governmental operations.
Around the third week of November, the Guilford Tax Office distributes a “reminder letter” to
residents and businesses who did not pay their taxes on time the previous year and have yet to pay them in
the current year. This year, the office sent the letter to 14,019 individual recipients. These recipients will
hereafter be referred to as “high-risk” payers. The purpose of this experiment was to test the efficacy of
small-scale “nudges” in increasing the rate of on-time payment among this group of high-risk taxpayers.
The sample of roughly 14,019 reminder letters was split into two treatment groups and a control
group. Both treatment groups received an altered letter in which the text of two banners was changed to
increase the recipient’s sense of obligation and urgency toward their payment. A large banner reading
“Friendly Reminder” was changed to read: “PAY NOW,” and a similar, smaller banner reading “This is a
Friendly Reminder” was changed to read: “7 out of 10 Guilford County Taxpayers Have Already Paid.”
In addition to the altered letter, the third group received envelopes with a short, personalized,
handwritten note on the exterior of the envelope. The notes read “(Name) you really need to open this.”
The table below summarizes the interventions that each of the three groups received:
Control Group
No intervention – received same
letter and envelope as in
previous years

Intervention Group One
Received an altered letter
delivered in an unchanged
envelope

Intervention Group Two
Received an altered letter, and a
handwritten note on the front the
billing envelope.

This experiment features the purposeful integration of behavioral economic nudges into
governmental communications and processes. It holds promise as a low-cost and highly efficient means of
improving outcomes, increasing efficiency, and fostering a more positive relationship with the public.
Governments that design their policies with human psychology in mind will be the governments that thrive
in the coming decades.
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This experiment involved two primary outcome variables.
•

First, the real increase in on-time payment rates of the treatment groups compared to the control
group.

•

Second, the effect of the intervention of the likelihood of payment in the treatment groups, as
measured by the odds ratio.i
Our top-line findings show that both the nudges embedded in the letter, and the note written on the

outside of the envelope had a significant positive impact on both real payment rates and likelihood to
pay. Below is an overview of our most compelling findings.
On-time payment rates of single property owners who made a full payment
Control Group: 33.4%

Intervention Group One: 34.8%

Intervention Group Two: 39.7%

In this category, taxpayers in intervention group two were 30.7% more likely to pay on time (OR=1.307,
P=O)
On-time payment rates of single property owners who made a full or partial payment
Control Group: 42.2%

Intervention Group One: 45.2%

Intervention Group Two: 49.8%

In this category, taxpayers in the first intervention group were 12.4% more likely to make a payment
(OR=1.124, P=.029). Those in the second intervention group were 35.6% more likely to make a payment
(OR=1.356, P=0).
Arriving at an accurate and precise estimate of the cost savings that resulted from these
interventions is difficult for reasons that are elaborated upon later in this paper. But some metrics allow for
meaningful, if rough, estimates. For example, using Guilford’s assumption that the average collection costs
for a single unpaid bill is around $150, we can estimate that the first intervention saved the county around
$21,000 and that the second intervention saved around $53,000.

i

An Odds Ratio is a measure of association between a treatment and an outcome. The OR represents the odds that
an outcome will occur given a particular exposure, compared to the odds of the outcome occurring in the absence of
the exposure. For example, if the expected outcome of the treatment is the same in both the treatment and control
groups, the odds ratio would be 1. On the other hand, an OR of 1.3 would mean that odds of the outcome in
question are 30% higher in the treatment group than the control.
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Policy Question
My project seeks to answer the following question: can the use of inexpensive and smallscale behavioral economic “nudges” significantly increase the rate of on-time property tax
payments in Guilford County, North Carolina?
Between 12,000 and 15,000 property tax bills (around 6% of all bills) go unpaid in Guilford
County every year.2 For residents, late payment can result in interest accrual, unexpected wage
garnishments, and other negative fiscal consequences. For the county of Guilford, late payment
means an expensive and time consuming collection effort. The negative interactions and coercive
nature of the collection effort also harms the relationship between the county and its citizens. By
reducing the number of late payments, the county may be able to foster a more amicable
relationship between taxpayers and local government.
In Guilford, tax bills go out in mid-July and are due by January 6th of the following year.
Every year around the third week of November a group of “high-risk” taxpayers receive their first
and only reminder letter. Taxpayers are included in this group if they have yet to pay the current
year’s property taxes and were also late the previous year. The distribution of this reminder letter
provided an ideal intervention point through which to test the possible impact of our chosen nudges
on the rate of on-time payment.

Why Nudges?
A 2015 Pew Research Center poll found that the American public’s trust in government is
near an all-time low. According to Pew, only 20% of Americans would describe their government
as being “well-run.”3 This erosion of trust in our elected officials and public institutions damages
the quality of service delivery, rates of participation in civic life, government funding, and the
uptake rates of available service. The reasons for this distrust are complex, and its origins are not
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easily defined. Yet, at least part of this poor public perception stems from the belief that
government is inefficient, and government services are poorly designed.
Given these realities, “nudges” may be an especially appealing way to improve government
functions. A well-designed nudge can offer a relatively low-cost, unobtrusive, and low-risk way
for local governments to increase citizen responsiveness and pro-social decision making. By
incorporating what is known about human psychology and behavior into the way we conceptualize
and deliver public services, governments may be able to achieve more positive outcomes and
change perceptions toward government.

The Problem in Guilford County
Property tax revenues account for about 60% of Guilford’s total revenue base and are the
county’s single largest source of revenue. 4 Because the County has full autonomy over property
tax levies, they represent a relatively stable source of funding. Over half of the $350 million in
local property tax revenue collected in 2016 will go toward Guilford County Schools and
Technical Community Colleges; the remaining revenue is a vital source of funding for public
safety operations, public health, social services, as well as general government operations.5
According to information provided by Greg French, the Assistant Director of the Guilford
County Tax Department, the County collects about 95% of the total property tax levy by the
January 6th deadline. Of the 140,784 bills distributed on July 8th, 2016, around 28,000 (or 20%)
were not paid on time. Because developers, businesses, and higher net-worth individuals are more
likely to make an on-time payment, the proportion of bills paid on time is lower than the proportion
of revenue collected on time.
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After January 6th, the tax department engages in an aggressive collection effort. Typically,
around six months later at the end of the fiscal year, Guilford has collected around 99.7% of taxes.
While comprehensive and effective, this collection effort is operationally inefficient and costly.

Evidence that Effective Nudges Can Increase Collection Rates
The United Kingdom’s Behavioral Insights Team (BIT) originally performed the
experiment on which this project is based. The study involved late utility payments in Lexington,
Kentucky and Chattanooga, Tennessee. In early 2016, the two cities had a combined $15 million
in unpaid sewer bills. As part of their partnership with the What Works Cities Initiative, BIT
undertook a randomized control trial in each city. It discovered that low-cost interventions based
in the behavioral sciences more than doubled payments from past-due accounts across both
projects, saving city governments money and preventing thousands of citizens from having their
water services suspended.6
In Chattanooga, residents with delinquent accounts were sent letters that framed their nonpayment as a “deliberate choice,” as well as a bold-red “Pay Now” stamp. Combined, these
changes reframed the problem as an urgent one that the local collections office was taking
seriously. Nineteen days after sending the letters, the BIT measured changes in customer’s account
balances to gauge the efficacy of the letters in prompting payment. BIT found that the addition of
the courtesy letter increased the likelihood that customers make payments by a statistically
significant 3.7 percentage points.
In Lexington, BIT used a slightly different method which yielded even more noteworthy
results. As in Chattanooga, customers with overdue sewer bills were randomly divided into two
groups One of the groups received courtesy letters. Once again, the letters included the “Pay
Now” stamp and the statement framing their failure to pay as a deliberate choice. In this
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experiment, however, BIT designers included an additional nudge. On the outside of every
envelope appeared a handwritten note directly addressing the customer: “(Name), you really need
to read this.” According to the BIT, this personal touch was designed to remind residents that an
actual human being was invested in the payment of the bill.7 In theory, this sort of nudge should
trigger a sense of empathy by leveraging the power of behavioral principles such as “peer effects”
and “reciprocity.” The BIT found that the addition of the hand-written note on the courtesy letter
increased the likelihood of an on-time payment by 34.2 percentage points. While this sort of nontechnological approach may seem time and labor intensive, it took less than two hours for five
people to handwrite the messages on the back of 1,500 envelopes.
Our experiment essentially replicates these experiments with the additional nudge of an
informational statistic (see page 13). Utility bills, such as the sewage bills the BIT experimented
with in Louisville and Chattanooga, are a much different form of levy than property taxes. They
are much smaller in amount, they are delivered on a routine monthly basis, and are a fee-forservice. Given these differing characteristics, it would be reasonable to assume that attempting to
nudge customers toward the on-time payment of property taxes would present unique challenges.
The positive benefits of personalization in BIT’s Lexington and Chattanooga letters also
aligns with the results of a similar study undertaken in 2012 by the Irish Department of Tax and
Customs. In this experiment, behavioral economists were interested in increasing the response
rate to surveys distributed to small and medium-sized enterprise (SME) taxpayers across the
country. The department’s typical interaction with these entities came in the form of generic,
impersonal mass-mailings. But in this experiment, a randomly assigned group of taxpayers
received surveys accompanied by a short, hand-written post-it note requesting completion of the
survey. The result was a substantial difference in both the response rate and the timeliness of the
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responses. After the first 15 days, members of the treatment group responded to the surveys at a
rate 88% higher than the control group.8

Other Examples of Applied Behavioral Economics in Public Policy
The practice of leveraging behavioral principles and psychological nudges to increase tax
payer compliance is still relatively new. However, experiments in the United States, Europe, and
South America have provided some general insights into the varying efficacy of certain strategies
in increasing citizen engagement and compliance. For example, researchers have found that
increasing the penalty associated with overdue payment has little effect on compliance rate.9
Interventions built around “vague moral suasion”10 and the civic obligation of tax payment through
messages such as “paying taxes means we all gain from public services” have also shown little
efficacy.11
Conversely, social norming,ii provided that payment is the clear and accepted norm, has
shown continual promise. Specificity and personalization of government correspondences has also
resulted in increased compliance, and compelling evidence also supports more urgent and forceful
language in collection letters, particularly for citizens with a high risk of non-payment.12 Finally,
providing residents with a sense of autonomy in the way that their taxes are spent may increase
the effectiveness of all other interventions and satisfaction with the tax payment process
generally.13
What follows is an overview of the more notable and successful attempts at government
nudging.

ii

Social Norms signal appropriate behavior and are classed as behavioral expectations or rules within a group of
people (Dolan, et al., 2010)
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•

When the UK’s Behavioral Insight Team began including a picture of the offending vehicle
along with the traditional reminder letter to non-payers of the country’s car tax, payment
rates tripled.14

•

In Wales, collection letters seeking past-due payments of an automobile tax that included
a red “pay now” stamp increased response rates over three percentage points, resulting in
over a million dollars of additional payments to the New South Wales government and
almost 9,000 fewer vehicle suspensions.15

•

In Ireland, the nation’s courts were having a difficult time collecting court-ordered fines.
Only 5% of residents who received a reminder letter about their outstanding debt went on
to pay. However, BIT found that after residents received a reminder in the form a text
message containing their names, payment rates rose to 33%.16

•

To encourage drivers to use the DMV’s online registration services, the city of Denver ran
a three-arm trial. Residents approaching the deadline to renew their license plates received
either one of two postcards in addition to the traditional reminder letter, emphasizing the
convenience of online payment. One postcard provided recipients with a checklist of key
actions required for an online renewal. The other asked recipients to write a completion
date next to each registration action. The postcards resulted in an 8% increase in online
renewals.

•

An experiment run by Her Majesty’s Revenue and Customs - the department of the UK
Government responsible for tax collection - altered the introductory language of a courtesy
reminder letter from “thank you for agreeing” to “you agreed.” Payment rates were
increased from 21 to 25%.17

•

Another series of trials run by the HMRC highlights the way in which specificity of
location and community can increase the effectiveness of social norming nudges. In one
experiment, a group of 140,000 people who owed income tax debt received one of four
letters. The first was the standard letter with no mention of social norms (the control group).
The remaining three all contained the statement ‘9 out of 10 people pay their tax on time’
in the context of either 1) Britain as a whole, 2) the taxpayers’ postcode, or 3) the taxpayers’
home town. The interventions appeared to be successful: 67.5% made payments in the
control group; 72.5% in the group that used national social norming; 79% for social
norming at the postal code level, and 83% in the group that normed by home town. The
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report estimates that the difference between the standard letter and the highest performing
social norm letter (15% for the home town group) could lead to the collection of an
additional £160 million in tax debts to HMRC over a six-week period.18
•

A different HMRC study experimented with a series of past-due notices to around 100,000
people with outstanding tax debt. The agency discovered that the most effective message
leveraged social norming by informing recipients that most citizens with similar debts had
already paid their taxes. This nudge resulted in an almost 15% increase in payment rate.
The next most effective nudge was a message that combined loss aversion with very
specific reminders of the benefits provided by tax revenue: “Not paying taxes means we
all miss out on vital public services like the NHS, roads, and schools.” This intervention
increased payment rates by a statistically significant two percent. While two percent is not
a striking amount in percentage terms, this minor increase resulted in an additional
£760,000 in tax revenue.19

•

A randomized control trial in Guatemala, a country with one of the world’s lowest
compliance rates, provides especially interesting insight into the varying effectiveness of
certain nudges. Among recipients who received a letter linking tax payment to “national
pride,” revenue collected increased by $9.49 per person. Letters emphasizing that tax
payment is a social norm increased payments by $13.97 per person, but letters framing tax
avoidance as an intentional and deliberate choice had the greatest impact, increasing
payments by an extra $17.95 per person.

The Methodology of the Guilford Experiment
On November 11th, 2016, I sent Greg Frenchiii and the rest of the Guilford Tax Office three
prototypes for re-designed “friendly reminder” letters. My proposed changes to the reminder
letters varied from very modest (few alterations) to very dynamic (numerous significant
alterations). The images on pages 11 and 12 show the original letter and the most dynamic of the
proposed redesigns.

iii

Greg is the Assistant Tax Director at the Guilford County Tax Department
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My proposed alterations to the letter incorporated the following behavioral principles. The
number that follows the principle indicates where it can be found on the “most dynamic” redesign
proposal on page 13.
Social Norming and Peer Effects (2): Informing letter recipients that seven out of ten
Guilford residents had already paid their property taxes is a powerful reminder that they are
currently in an “out-group” participating in undesirable behavior.
Reduced Friction Costs (6): By altering the letter to take readers directly to the tax
payment portal, rather than to a website that contains a link to the portal, it becomes easier for
letter recipients to pay their bill, and “friction costs” are reduced.
Public Commitments and Accountability (1): Language reminding residents that paying
their taxes is essentially a public commitment, and that their behavior is being monitored, (i.e.
“your failure to pay taxes last year…”) can be a powerful nudge. A similar effect may be achieved
by reframing non-payment as a conscious choice rather than an accidental oversight.
Limited Attention: Streamlining and simplifying the content of the letter makes it more
likely that it will successfully capture the attention of the reader, and result in a pro-active effort
to make the payment.
Saliency (2): By removing the “friendly reminder” language and replacing it with the “Pay
Now” imperative, along with a clearly stated deadline, readers should be less likely to postpone
their efforts to pay, thus bridging the “action-goals gap.”
Loss-Aversion (5): Including reminders of the negative consequences of non-payment
such as “failure to pay could result in…” triggers a sense of loss-aversion. Once the potential
reality of garnished wages or checking account withdrawals is made clear, people should be more
likely to take steps toward payment.
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Reciprocity (5): Language reminding residents that their tax dollars are the primary
funding source for civic goods such as schools, hospital, and law enforcement is an important
reminder that they are participating in a civic society that relies on their on-time tax payment.
Anchoring and Relativity Bias (5): In isolation, taxpayers may view their bill of a few
hundred dollars as relatively insignificant, but when provided with information about the amount
of financial resources the county spends on payment collection, it could be possible to provide a
meaningful “anchor” and change the relative perception of the amount owed.
Active Choice (6): If the letter is reformatted to make it clear that residents have only two
choices: either pay now or contact the county to arrange a late payment, they could be less likely
to fall into the “default” action of non-payment.

Page | 9

Original Reminder Letter
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Most Dynamic Redesign Proposal
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Implementation of the Guilford Project
On November 14th, the Guilford Tax Office confirmed a willingness to experiment with
the “most modest” of the redesign proposals. It included three modest alterations discussed on the
next page. The image below highlights the agreed-upon changes.
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While including only modest changes relative to the more dynamic and active alternatives,
the final proof did incorporate three important, empirically justifiable changes.
•

First, the new letter removed both instances of the “friendly reminder” language.

•

This more forceful and urgent tone is reinforced by a second change -- the inclusion of
words “Pay Now” in the letter heading.

•

Third and perhaps most important, the inclusion of the “7 out of 10” language applies a
strong and salient social norming nudge in the form of an informational statistic.

After agreeing to the final proof of the letter, the Guilford Tax Office took responsibility for
randomizing the 14,019 total reminder letters into three groups. Group one (the control group) and
group two (receiving only the altered letter) were sent from the printing facility to the post office
for mass distribution on November 17th. They were mailed to recipients on the 18th.
On November 21st, I retrieved the envelopes containing the intervention group two letters
from Greensboro and returned to Durham. Personalized notes reading “(Name) you really need
to open this” were written on the front of the envelopes, and the letters were returned to Guilford
the following day. On Tuesday, November 22nd, all 4,673 of the intervention group 2 envelopes
were placed in the mail. Below is a summary timeline of the experiment.
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Project Timeline:
•

November 9th: Potential redesigns of the letter sent to tax authorities in Guilford

•

November 14th: Guilford provided redesign approval

•

November 17th: Control and intervention group one letters mailed to taxpayers

•

November 21st: Intervention group two letters are retrieved from Greensboro and brought
to Durham, where personalized notes are handwritten on the outside of every envelope

•

November 22nd: Envelopes containing the intervention group 2 letters are returned to
Greensboro and placed in mail

Findings:
The most important, compelling, and empirically verifiable findings of the project are the
statistically significant increase in payment rates observed in the intervention groups, as well as
the effect that the treatments had on likelihood of payment as measured by the increased odds
ratios.
What follows is a summary of the most notable findings. Note that “any” or “anything”
references taxpayers who paid either all or only part of their property tax bill. Conversely, “paid
some” references taxpayers who only paid part of their total bill.
•

Single property owners in the second intervention group (altered letter + handwritten note)
paid their taxes in full and on time at a rate 6.3% higher than those in the control group.
The treatment made this population 31% more likely to pay in full, based on the odds ratio.

•

Single property owners in the first intervention group (those receiving only the altered
letter) paid anything by the due date at a rate 3% higher than the control group. The
treatment made this group 12.4% more likely than the control group to pay anything by the
due date.
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•

Single property owners in the second intervention group were 7.6% more likely than the
control group to pay any part of their tax bill by the due date. The treatment made this
group 36% more likely to pay anything by the due date.

•

Multiple property owners in intervention group two paid anything by the due date at a rate
11% higher than the control. The treatment made this group almost 50% more likely to
pay anything.

The tables below highlight these and other compelling findings.

Inconclusive or

statistically insignificant findings have not been included.

Single Property Owners (n=8,510) : Paid in Full
Test Group

On-Time Payment Rate

Control (No Change)

33.4%

Intervention One (Altered Letter)

34.8%

Intervention Two (Altered Letter + Handwritten Note)

39.7%

Significant Odds Ratio Findings: Taxpayers in intervention group 2 were 1.307 times (30.7%)
more likely to pay in full than members of the control group. (p=0)

Single Property Owners (n=8,510): Paid Any
Test Group

On-Time Payment Rate

Control Group (No Change)

42.2%

Intervention One (Altered Letter)

45.2%

Intervention Two (Altered Letter + Handwritten Note)

49.8%

Significant Odds Ratio Findings: Taxpayers in intervention group 1 were 1.124 times (12.4%)
more likely to pay than anything than members of the control group (p=.029). Taxpayers in
intervention group 2 were 1.356 times more likely to pay (35.6%) than members of the control
group (p=0).
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Single Property Owners (n=8,510): Paid Some
Test Group

On-Time Payment Rate

Control Group (No Change)

8.7%

Intervention One (Altered Letter)

10.2%

Intervention Two (Altered Letter + Handwritten Note)

10%

Significant Odds Ratio Findings: Taxpayers in intervention group one were 1.189 times (or
18.9%) more likely to pay only part of their bill than members of the control group. (p=.057).
Taxpayers in intervention group 2 were 1.169 times (or 16.9% more likely to pay only part of
their bill (p=.087).

Multiple Property Owners (n=1,552): Paid Any
Test Group

On-Time Payment Rate

Control Group (No Change)

40.1%

Intervention One (Altered Letter)

41%

Intervention Two (Altered Letter + Handwritten Note)

51%

Significant Odds Ratio Findings: Multiple property owners in intervention group 2 were 50%
more likely to anything by the due date. (OR=1.5, P=.002)

Limitations:
To reduce “statistical noise” and eliminate potentially confounding variables, we began our
analysis by cleaning the data set obtained from Guilford. This process included identifying
multiple property owners and their associated properties to ensure that their payment or nonpayment was counted only once.

We removed four customers whose amount paid was

inexplicably higher than the amount owed out of a concern that a recording mistake had been
made. We also removed 93 people who, according to the data we received from Guilford, paid at
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least part of their bill prior to receiving the reminder letter. These 97 people were not included in
any of the analysis.
The results of the interventions were undeniably positive. However, it is difficult to arrive
at a precise estimate of the financial savings directly attributable to our interventions in Guilford
for several reasons:
•

First, the variance of the billing amounts in each group makes it difficult to ascribe a precise
cost estimate for a measure like “per-person increase” in expected payment from each
group.

•

Second, it is difficult to ascribe a precise dollar amount to the collection cost saved by an
on-time payment. It is impossible to know in advance, for example, the amount of time the
collection effort for any given unpaid bill will take.

•

Third, the cost savings that result from a higher rate of on-time payment come in many
different forms. While it’s true that more on-time payments mean more revenue for The
County, it’s important to remember that Guilford ultimately collects around 99.7% of
payments prior to the end of the fiscal year. Thus, given that almost all property tax
payments are collected eventually, the savings that result from a less daunting collection
effort far outweigh the potential loss incurred through unpaid taxes. When tax departments
have fewer property tax collections to navigate, they can devote additional human capital
and expertise to more difficult (and often more lucrative) collection efforts.

•

Fourth, increased on-time payments mean fewer dollars for the county in the form of
interest on outstanding payments. Thus, a non-negligible amount of revenue is lost when
property owners pay their taxes on time.

Despite these limitations and confounding factors, cost savings can still be estimated through
several metrics.
•

First, each of the three groups brought in a different amount of gross revenue. However,
this measure is imprecise due to the variance in billing amounts between groups. It also
fails to causally link the payment increase to the intervention.
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•

Second, according to estimates provided by the Guilford Tax Office, it costs the county an
average of seven dollars to collect a thousand dollars in county property tax. This estimate
could be useful in determining the savings that result from a reduced collection effort. But
it relies on the assumption that the difference in gross collection is a direct result of the
intervention.

•

A third metric is the per-bill collection costs of each delinquent account. Estimates
provided by Guilford put the collection costs at roughly $125 - $175 per bill. However,
even an accurate measure would fail to account for the opportunity costs of reduced
collection requirements. Fewer time spent by collection workers on property taxes means
that collection efforts can be focused on more challenging, lucrative cases. In fact, Mr.
French referred to this type of effort realignment as the “real benefit” of more on-time
property tax payments. Unfortunately, this metric fails to capture this reduced opportunity
cost.

•

Finally, we have attempted to calculate the additional amount of revenue generated per
paying group member in each of the three groups. Again, it is difficult to obtain a precise
estimate due to the wide variance in bill amount. An analysis of the data yields a wide
confidence interval for the two treatment groups that we can interpret as follows: We can
say with 95% certainty that intervention two (note + altered letter) is directly responsible
for an increase in per-person payment of between -$2.61 and $68.73. We can also say with
95% confidence that intervention one (altered letter only) increased per-person payment
by somewhere between -$23.61 and $47.36. Given that confidence intervals are normally
distributed, we can estimate that the amount saved falls at the mean of these upper and
lower limits, thus it is reasonable to estimate that intervention two brought in an additional
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$32.06 per bill payer (the mean of -$2.61 and $68.73) and intervention one brought in an
additional $11.88 per bill payer (the mean of -$23.61 and $47.36). Thus, both letters almost
certainly increased the per-person payment amount, and intervention number 3 almost
certainly increased it by more, but it’s difficult to provide a precise estimate of how much.

Return on Investment: Cost Savings Estimates
For all of the aforementioned reasons, arriving at a precise and statistically verifiable estimate
of the cost savings that be attributed directly to our interventions in Guilford is difficult. However,
by using Guilford’s own estimates and our analysis, it is possible to arrive at two different
measures that may capture the baseline fiscal benefits of our project.
•

Based on the County’s estimate that the average collection cost for a single unpaid bill is
around $150, and the increase in payment that occurred in the two intervention groups, we
can determine that intervention one (altered letter only) saved the County $21,028. The
second intervention (altered letter + handwritten note) saved the County $61,684 in
collection costs.

•

By using the odds ratio to calculate the likely effect on payment amount per group member,
we can arrive at the following estimates, which fall in the middle of the aforementioned
95% confidence interval:
o As stated above, the intervention group one treatment increased the per-person
payment by $11.88, and the treatment in intervention group two increased perperson payment by $33.06.
o Given the increase in on-time payment rates for each group, we can estimate that
intervention one created $3,330 in additional revenue, and intervention two created
$11,430 in additional revenue.

Any attempt to calculate the costs and benefits of these interventions must account for the
exceptionally low cost of the project itself. There was no cost associated with changing the
language of the letter. Writing the personalized notes on the back of 4,019 envelopes, took 19 of
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my classmates just under 2 hours. Most of these classmates were voluntary participants, but had I
paid them a salary of $15 per hour the note writing component of the project would cost $570.
It is also important to keep in mind that the benefits of a more efficient collection effort come
in many different forms. Because Guilford manages to collect 99.7% of property tax payments
between the due date of January 6th and end the of the fiscal year six months later, the bulk of cost
savings stems from the reduction in human capital and time required to execute the collection
effort. However, as Guilford tax administrators reiterated in multiple conversations, one of the
most appealing benefits of a more manageable collection effort is not in the reduced collection
costs associated with hourly employees and government lawyers, but in an improved relationship
with the citizenry and the ability to shift human capital to more challenging and time-consuming
cases.

Remaining Questions:
This experiment leveraged two powerful nudges and had a significant impact on the
payment rate of Guilford County property owners. However, questions remain that have the
potential to inform future experiments. For example:
•

What is the effect of the handwritten note in isolation? Out of a desire to keep the
experiment simple and maximize our sample size we did not run a fourth intervention
group that received only the handwritten note treatment. The results of the third group are
therefore subject to a multifaceted causality precluding us from knowing the true effect
that the handwritten note would have had in isolation.

•

Given the existing evidence provided by previous studies, the handwritten note is the most
powerful of the nudges implemented in this experiment, followed by the social norming “7
out 10” language, and then the more urgent “Pay Now” language. But what effect might
other alterations to the letter have had? Potential interventions for future consideration
include:
a. personalizing the greeting of the letter by including the recipient’s name
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b. providing transparent information regarding the cost to the county (and by
extension the taxpayers) of an extended collection effort
c. providing residents with information showing that their tax burden is relative low
compared to other taxpayers across the country or even across the world; evidence
shows that perceptions of “fiscal inequity” affect compliance, and that taxpayers
who learn that their rates are comparatively lower are more likely to pay 20
d. utilizing language that reminds recipients that their tax dollars go towards the
provision of vital public services; evidence suggest that this type of intervention is
made even more effective by citing specific, local services, such as local public
schools, parks or fire stations 21
e. allowing residents to list the governmental activities they would like their tax
dollars to go toward, even if these preferences are non-binding
f. providing residents the opportunity to round up their tax bill to the nearest $100
increment, or even make a donation to a preferred cause; this intervention could
pair nicely with interventions C and D from above, which leverage the reciprocity
principle and provide insight into the effort required to provide basic governmental
functions
•

How would the impact of these nudges differ when applied to smaller, more regular levies
such as utility payments or fines? Property taxes are unique in their timing and delivery.
They are also higher in amount and more salient than other forms of taxation. Do these
factors mean that the efficacy of a given “nudge” is greater when applied to different forms
of revenue collection?
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Conclusion
The positive outcomes of this experiment, particularly those highlighted in the executive
summary, illustrate the impact that research-based “nudges” can have on citizen engagement and
government outcomes. Because of our interventions, many more people paid their property taxes
on time. This means that fewer Guilford property owners faced the negative consequences of
delinquent payment such as interest accrual, wage garnishment and harm to their credit rating. The
county of Guilford will benefit from increased revenue, fewer negative interactions with the public,
and the ability to target additional human and financial resources toward more difficult or pressing
collection cases.
The ground-level work of government can often feel opaque, technocratic, and out of touch
to the average citizen. Yet, governance is a fundamentally human endeavor – particularly at the
local level. As such, it is imperative that government officials consider the human dynamics of
their work. By utilizing research-based behavioral economic principles to “nudge” people toward
more desirable behaviors, governments of all sizes can evolve to become more efficient,
responsive, and human-centered. The positive impacts of this evolution go far beyond the
immediately quantifiable; public administrators who embrace cross-disciplinary innovation will
generate enduring positive outcomes for the places and people they serve.
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