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Summary.  To improve efficiency and reduce costs, government agencies 

provide more and more services online. Yet, sometimes people do not 

access these new services. For example, prior to our field experiment 

intervention, Ontario spent $35 million annually on infrastructure needed 

for in-person license plate sticker renewals. In Canada’s most populous 

province, only 10% of renewals occurred online. Our intervention tested 

variations in messaging mailed with sticker renewal forms that encouraged 

consumers to renew online. We changed text and color on the envelope 

to try to make the benefits of the online service more salient. In addition, 

changes to text and color on the renewal form itself emphasized either 

consumer gains from online renewals or losses associated with in-person 

renewals. Each intervention increased use of the online service when 

compared to the unaltered messaging. The combination of salience and 

gain framing achieved the highest number of online renewals: a 41.7% 

relative increase.

It would be impossible to inventory all of the useful 

transactions people conduct on the Internet every 

single day.i In 2014 alone, e-retailers based in the United 

States sold more than $300 billion of merchandise, 

according to the U.S. Department of Commerce.1 But 

valuable online activity includes much more than shop-

ping. Most U.S. colleges and universities offer online 

courses, for example. People commonly publish books, 
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raise money for deserving charities, and even find life 

partners online.

Governments, however, are not always as successful 

at convincing citizens to access public services online. 

For example, in a 2012 nationally representative survey, 

the majority (52%) of Canadians reported that they never 

or only sometimes access government services online, 

despite the fact that 84% in the same survey expressed 

interest in using such e-services.2 This is a missed 

opportunity, because conducting government business 

online, when done well, can cut costs and increase effi-

ciency as well as consumer satisfaction.

finding
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In Ontario, Canada’s most populous province, the 

provincial government has made more than 40 services 

available online, including address changes, driver’s 

license and health card renewals, and copy requests 

for various records such as birth and marriage certifi-

cates. Expanding citizens’ use of just one online service, 

the annual or biennial renewal of automobile license 

plates, could potentially save millions of dollars. Since 

2010, Ontarians have been able to go online to renew 

the stickers that display when their license plate fees 

expire. But as of 2013, only 10% of these transactions 

were conducted digitally. Servicing the remaining 90% 

of renewals in-person cost over $35 million that year; 

online renewals are accomplished for a fraction of 

that cost.

Efforts to fix such discrepancies can benefit from 

insights produced by researchers in the field of behav-

ioral science, who have expertise in developing and 

testing methods that help people accomplish behavioral 

change. Beginning in 2013, we applied our expertise 

in a first-of-its-kind collaboration between Ontario’s 

Behavioural Insights Unit (BIU) and the Behavioural 

Economics in Action research hub (BEAR) at the Rotman 

School of Management of the University of Toronto. 

The results were promising. Not only did we increase 

online license plate sticker renewals in Ontario, but 

there is also evidence that our interventions increased 

the number of on-time renewals, too. These findings 

suggest that no-cost interventions such as those we 

tested can save a provincial government money and 

help citizens in ways beyond providing convenience. By 

renewing their stickers on time, vehicle owners avoid 

incurring citations and fines. At the same time, police 

forces potentially gain time to focus on more pressing 

enforcement matters.

Using Choice Architecture to Change Behavior

People frequently face a major challenge when it comes 

to acting on their good intentions. Behavioral scientists 

call this the last-mile problem.3 People who plan to save 

often put away less money than they need later, for 

example.4 People who fully believe in the importance 

of a good cause end up not donating to that cause.5 To 

help people to act on their good intentions, govern-

ments are increasingly applying behavioral science 

insights.6,7 One of the most successful approaches to 

helping people act on their intentions is to carefully 

design the choice architecture (that is, the way in which 

options are presented or preferences are elicited) in 

ways that nudge people to make desirable decisions 

while preserving their freedom of choice.8 For example, 

people tend to view outcomes in terms of losses and 

gains relative to context-dependent reference points, 

such as when they compare an existing investment 

portfolio’s worth with its maximum and minimum 

potential value. What is more, people are about twice as 

sensitive to differences framed as losses compared with 

the same differences framed as gains, a phenomenon 

known as loss aversion.9–11

In another example, partially due to loss aversion, the 

default option among a group of options tends to be 

“sticky.” That is, people are reluctant to give up a default 

because the losses inherent in doing so often subjec-

tively outweigh the relative gains of alternative options. 

Accordingly, defaults have been shown to exert a strong 

influence on choices, even those as consequential as 

whether to become an organ donor12 or whether to 

enroll in a 401(k) retirement savings plan.13

Choice architecture interventions make use of 

such insights to help people make better decisions. 

For instance, informing people that the majority of 

citizens pay their taxes on time (communicating a 

descriptive social norm) led to a 15% increase in the 

percentage of British citizens who paid their overdue 

taxes in 2011 and 2012. During a 23-day experiment 

involving just 100,000 taxpayers, this resulted in an 

additional £9 million in government revenue. It has 

been estimated that this intervention could bring in 

approximately £160 million at very low cost when 

implemented countrywide.14,15 In a different field 

experiment, 6,824 insurance policy holders in the 

United States were asked to endorse the statement “I 

promise that the information I am providing is true” 

with their signature at the top rather than at the bottom 

of an audit form before self-reporting their cars’ 

odometer mileage. This precommitment to truthful-

ness (acting as moral reminder) significantly reduced 

the extent of dishonest self-reports, resulting in an 

estimated additional $1 million in insurance premium 

revenue over a 24-month period.16 Even subtle cues 

in a physical choice environment, such as queue 

guides and area carpets, can create the feeling that it 

is almost one’s turn and therefore increase the likeli-

hood that consumers will stay in line rather than leave 

the queue.17
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Leveraging Research on What 
Motivates People to Act

In our field experiment, we attempted to nudge more 

citizens of Ontario to renew their license plate stickers 

online rather than doing so in-person at ServiceOntario 

centers. These stickers need to be attached to vehicle 

license plates to show that owners have paid the required 

fees. Vehicle owners can choose to renew for one or two 

years, with no discount for renewing for two. The fees for 

renewing online are the same as those people pay when 

renewing in-person at ServiceOntario centers.

We tested three interventions that were developed 

using insights from two areas of behavioral science 

research. One body of work demonstrates the impor-

tance of salience, the degree to which something grabs 

a person’s attention. The other focuses on effects from 

framing situations or messages in terms that acknowl-

edge losses versus gains.

The goal of our first intervention was to increase the 

salience of information regarding the online renewal 

option that citizens saw in the subject line on the 

mailing envelope carrying the sticker renewal form 

(see Figure 1). We made two adjustments motivated by 

the knowledge that when some information is empha-

sized more than other information in a communication, 

the emphasized content will have greater impact on 

people’s judgments.18,19

First, we embedded the black text of the subject 

line in a blue background to make it stand out on the 

exterior of an otherwise standard black-and-white 

ServiceOntario pressure-sealed envelope (see reference 

14).20 Second, to increase the salience of benefits from 

online renewal, in the subject line on the envelope, we 

used the wording “Instant and easy renewal online” 

rather than “Renew online and receive a 10-day exten-

sion.” Our reasoning was that not all consumers require 

a 10-day extension. Further, because renewing license 

plate stickers online might seem complex and daunting 

to people inexperienced with the procedure, focusing 

on its benefits could help ease people into trying an 

unfamiliar process (see Figure 2).

Research has shown that when people think about 

an immediate action, they often primarily focus on 

hassles or the mental effort required to perform the 

action instead of the benefits. For example, when 

deciding whether to adopt a new technology such as 

a smart watch, consumers are often predisposed to 

think first about the learning costs (time, for instance) 

associated with new tools.21 Because of a well-

documented process known as output interference, 

this can inhibit the consideration of potential bene-

fits. In other words, the consideration of unwelcome 

factors interferes with the effective consideration of any 

subsequent factors.22–24

In light of these insights, we also changed the orig-

inal messaging (see Figure 3) about the online renewal 

option printed on the back of the renewal form found 

inside the pressure-sealed envelope. Specifically, 

we designed our second and third interventions to 

emphasize in more detail the consumer benefits that 

accompany an online renewal. Our goal was to prompt 

Figure 1. Standard messaging on the license plate sticker renewal envelope (control condition)
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consideration of the benefits before a person had time 

to think about any hassles or costs associated with 

undertaking an unfamiliar process. We framed the 

benefits of renewing online in two ways. In our second 

intervention, we directed people’s attention to the gains 

or positives associated with the online renewal (see 

Figure 4). In our third intervention, we applied one of 

the most robust findings in the behavioral science liter-

ature: that people are more averse to potential losses 

than they are attracted to equivalent potential gains (see 

research on loss aversion in, for example, reference 11).25 

Here we highlighted the negatives, particularly the time 

Figure 2. Salience messaging on the license plate sticker renewal envelope 
(treatment conditions 1, 2, and 3)

In the actual mailing sent out during the field experiment, the shaded area visible here was a pale blue, not gray.

Figure 3. Standard messaging on the back of the license plate sticker renewal form 
(control condition and treatment condition 1)
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cost, of not choosing to renew online (see Figure 5). In 

addition, in both of these framing interventions on the 

back of the form we also used color to try to heighten 

the salience of parts of the gain and loss messages by 

printing some text in red instead of black. The colors 

used in our interventions are visible in our Supplemental 

Material published online.

Testing Our Interventions

In our study, 626,212 owners of registered vehicles in 

Ontario received one of four different versions of a 

sticker renewal letter over eight weeks from December 

2013 to February 2014. In the control condition, owners 

received the provincial government’s standard renewal 

letter (see Figures 1 and 3). The rest received envelopes 

with the color and text modifications described above 

(see Figure 2), as well as one of three different messages 

inside. What we call the salience-only condition (with 

the envelope altered but nothing else) featured the 

same message inside the envelope as the existing, stan-

dard renewal letter (see Figure 3). The salience-gain 

condition featured the gain-frame messaging and color 

modifications inside the envelope emphasizing the gains 

of renewing online (see Figure 4). And the salience-loss 

condition featured the loss-frame messaging and color 

modifications inside the envelope stressing the cost of 

not renewing online (see Figure 5).

We manipulated which version of the renewal letter 

was mailed to vehicle owners each week, according 

to the schedule in Table 1. Ninety days before each 

vehicle owner’s date of birth, when license plate stickers 

expire, ServiceOntario mails out renewal forms. As a 

consequence, vehicle owners’ assignment to one of our 

four conditions depended on their license plate sticker 

expiration date. Although complete randomization of 

assignment to condition would have been ideal, system 

limitations involved with printing and tracking hundreds 

of thousands of renewal forms mandated this approach.

As can be seen in Table 1, each condition was run 

two times for one-week periods, with four weeks 

between the periods. Our primary measure of 

success (our dependent variable) was the percentage 

of vehicle owners who renewed online. We also 

measured the percentage of vehicle owners in our 

sample who renewed on time. As can be seen in 

Figure 4. Gain messaging on the back of the license plate sticker renewal form (treatment condition 2)

In this mailing, the words renewing online! and the website address were printed in red, in English and in French.
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Figure 6, each of our three treatment conditions 

increased online renewals in comparison to the 

standard letter. The salience-gain treatment condi-

tion achieved the largest relative increase of 42.7% 

(increasing from 10.3% to 14.7%).

A technical description of our statistical analysis 

can be found online in our Supplemental Material. 

To summarize, we used two statistical techniques 

to ascertain whether the differences in online and 

on-time renewal rates between groups of people who 

Figure 5. Loss messaging on the back of the license plate sticker renewal form (treatment condition 3)

In this mailing, the words renewing online!, the 10-minute time estimate, and the website address were printed in red, in English and in French.

Table 1. Design of mailing distribution for field experiment and weekly results

Letters mailed Content
Treatment 
condition

Online 
renewals

On-time 
renewals

Block 1

Week 1: 75,145 Standard messaging Control 9.4% 71.9%

Week 2: 90,045 Modified envelope only TC1: Salience only 11.7% 72.1%

Week 3: 75,797 Modified envelope and potential gain emphasized TC2: Salience and gain 13.8% 74.0%

Week 4: 76,536 Modified envelope and potential loss emphasized TC3: Salience and loss 13.0% 72.7%

Block 2

Week 5: 76,923 Standard letter text Control 11.2% 69.0%

Week 6: 84,897 Modified envelope only TC1: Salience only 11.5% 76.5%

Week 7: 67,504 Modified envelope and potential gain emphasized TC2: Salience and gain 15.5% 77.3%

Week 8: 78,900 Modified envelope and potential loss emphasized TC3: Salience and loss 13.5% 74.5%

Note. TC1 = treatment condition 1; TC2 = treatment condition 2; TC3 = treatment condition 3.
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had received different renewal letters was greater than 

would be expected by chance. The more common and 

less stringent was binomial logistic regression (Models 

1 and 2 in Supplemental Table 1 online). It showed that 

people who received any of the three experimental 

letters developed for this trial were statistically more 

likely to renew their license plate stickers online and 

on time. Moreover, using this technique, we also found 

that both the salience-gain and salience-loss letters 

performed significantly better than the salience-only 

letter in terms of spurring online and on-time renewals. 

These results suggest that increasing the salience of the 

online service and emphasizing its relative gains helped 

encourage more consumers to take advantage of the 

online service.

The more stringent technique, called multilevel bino-

mial logistic regression (Models 3 and 4 in Supplemental 

Table 1 online), is similar but was used to take into 

account a potential flaw in our trial design. Randomized 

controlled trials (RCTs) are normally conducted using 

random number generators or some other means of 

ensuring that each participant has an equal chance of 

receiving one of the various treatments (in this case, 

letters). In our trial, however, it was only possible to 

alter the version of the letter that was sent on a weekly 

basis. This created a potential problem, in that partici-

pants receiving a particular letter might exhibit behavior 

similar to the behavior of others receiving that same 

letter not because of the content of that letter but 

because of other coincident events occurring that 

week (for example, a weather event keeping people 

indoors and out of government offices). Because such 

factors could result in statistical errors, we created 

multilevel models to account for them. The results of 

these models suggest that only the salience-gain and 

salience-loss letters had significant positive effects on 

online renewals and that only the salience-gain letter 

had any effect on on-time renewals. This more stringent 

statistical analysis thus gives us greater confidence that 

the salience-gain letter prompted the best response of 

the four letters and that its apparent effect on online 

renewals is not due to chance.

The increased use of the online renewal service 

during our eight-week experimental period saved the 

government approximately $28,000 in transaction fees 

by reducing the number of in-person transactions in 

ServiceOntario centers, which are paid according to 

the number of in-person transactions processed. This 

estimate also takes into account marginal costs for the 

online service associated with meeting an increase 

in demand of this magnitude. We project that if the 

best-performing salience-gain treatment condition 

is adopted permanently in Ontario, approximately 

$612,000 would be saved annually, and this gain would 

be achieved at virtually zero cost to the government.

We also observed suggestive evidence that one of 

our interventions designed to increase online renewal 

service use also increased the number of on-time 

license plate sticker renewals. Such an additional benefit 

from increasing usage of an online service could be 

expected on the basis that online services are more 

convenient, are available at all times, and therefore 

pose fewer barriers that may encourage procrastina-

tion. However, as none of our interventions specifi-

cally addressed timely renewals, any effect on timely 

renewals would presumably be mediated through an 

increase in online renewals. Thus our evidence of this 

effect is less robust.

Figure 7 displays the on-time renewal rates by type 

of letter (for weekly results, see Table 1). Compared 

with the control condition, the salience-gain condition 

led to a 7.5% relative increase (from 70.4% to 75.7%) 

in timely renewals. The bottom half of Supplemental 

Figure 6. Percentage of license plate stickers 
renewed online, averaged across two weeks 
for each treatment condition 

Error bars represent 95% confidence intervals based on eight weeks of 
observation. The bars display how much variation exists among data 
from each group. If two error bars overlap by less than a quarter of their 
total length (or do not overlap), the probability that the di�erences were 
observed by chance is less than 5% (that is, the statistical significance is 
p < .05). TC1 = treatment condition 1; TC2 = treatment condition 2; TC3 
= treatment condition 3.
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Table 1 online presents both the simple binary logistic 

regression results (Models 1 and 2) as well as the multi-

level binary logistic regression results (Models 3 and 4). 

Both types of analyses agree on one observation: The 

salience-gain condition was most effective. In addi-

tion, the 1.3 times larger odds of on-time renewal in 

the salience-gain condition compared with the control 

condition can be considered a significant trend (highly 

significant according to the simple binary logistic 

regression and marginally significant according to the 

multilevel logistic regression). At minimum, we can 

conclude that our gain-frame messaging intervention 

on the back of the renewal form also had a significant, 

positive impact on timely renewals.

Subtle, Low-Cost Changes Have Impact

In a large-scale RCT in which people made real, 

consequential decisions, we observed that even subtle 

changes in messaging that apply behavioral princi-

ples can substantially influence people’s actions. It is 

important to note here that our interventions did not 

introduce citizens to the online service for the first time. 

The standard letter already directed vehicle owners to 

the ServiceOntario online renewal service and displayed 

its Internet address. Instead, the intervention increased 

participation in an existing government program, a 

benefit to both citizens and public policy due to its 

increased convenience and lower cost.

Our results add to the growing number of demon-

strations of how simple and often cost-free interven-

tions rooted in behavioral science research can be 

applied to help people make better decisions, without 

resorting to financial incentives or restricting freedom 

of choice. The interventions we tested, consistent with 

research on choice architecture and nudging (see refer-

ence 8),26 could be easily translated to other public 

policy realms. Highlighting communications materials 

to increase the salience of key messages and testing 

various gain and loss frames may be useful in helping 

citizens take advantage of any number of public services 

and benefits, such as the various government borrowing 

and savings programs that have seen improved partic-

ipation due to interventions designed by the White 

House’s Social and Behavioral Sciences Team (SBST).27

Our results also reinforces the finding that using RCTs 

in the field is a feasible and valuable tool for testing 

some potential policy interventions.28 Staging such 

research allows for potent, rigorous comparison of 

multiple candidate interventions to determine which is 

the most effective in real-world contexts. Also, it can be 

implemented at very low cost when the proposed inter-

ventions are simply variants of existing processes, as was 

the case with our research.

It is also noteworthy that our findings are not consis-

tent with the well-established finding that avoiding 

losses is a particularly strong motivator (see reference 

11 and reference 25). Our messaging that emphasized 

potential gains (the gain frame) on the back of the 

renewal form was most effective and, in particular, more 

effective than the messaging that emphasized potential 

losses (the loss frame). This could be because people 

are already anticipating losses in the form of expected 

hassles when they consider using the in-person service 

instead of the online technology (see reference 21). That 

possibility may undermine effects from any additional 

loss thoughts. This unexpected finding illustrates the 

importance of testing even very fundamental assump-

tions before implementing a policy.

Our ability to explain this divergence from what has 

been observed in the loss aversion literature is limited 

Figure 7. Percentage of license plate stickers 
renewed on time, averaged across two weeks 
for each treatment condition 

Error bars represent 95% confidence intervals based on eight weeks of 
observation. The bars display how much variation exists among data 
from each group. If two error bars overlap by less than a quarter of their 
total length (or do not overlap), the probability that the di�erences were 
observed by chance is less than 5% (that is, the statistical significance is 
p < .05). TC1 = treatment condition 1; TC2 = treatment condition 2; TC3 
= treatment condition 3.
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by several imposed methodological constraints. That 

includes limitations regarding the number of conditions 

that we could run in an eight-week experimental period 

and the randomization capabilities of the ServiceOntar-

io’s printer. For example, our salience-gain and salience-

loss treatment conditions varied in several ways in 

addition to the framing. In particular, the salience-loss 

condition focused primarily on time savings and losses 

and presented both the negatives of not renewing 

online and the positives of renewing online. It did this 

in a particular order: It mentioned the negatives first, 

then the positives (see, for example, query theory; see 

reference 24). The salience-gain condition, on the other 

hand, focused only on the positives of renewing online, 

with no particular focus on time savings and losses. In 

addition, the salience-loss condition was much more 

specific when naming costs and benefits in that it 

mentioned very specific times, such as “wait in line (15 

minutes),” in comparison to the benefits mentioned in 

the salience-gain condition (“save waiting time”).

Such differences make it difficult to tease apart the 

respective influences of each condition. Perhaps our 

findings reinforce the observation that a frame focused 

on loss is simply not effective when the focal attribute is 

time. That may be because people typically don’t view 

time investments as costs.29 Follow-up research could 

manipulate these elements in a more controlled manner 

to better understand their contribution. Exploring this 

and other potential mechanisms of our findings in 

laboratory studies could help refine and improve our 

interventions.

It is also worth noting that despite the success of our 

interventions relative to the status quo, the absolute 

number of citizens who used online renewal services 

was low—only 14.7% in the most effective condition. At 

this point, we can only speculate as to why. It is possible 

that many citizens did not read the content we added to 

the envelope or the renewal form with sufficient atten-

tion to encounter the online renewal opportunity. As a 

result, citizens may have habitually continued with the 

in-person service.

Another possibility is that some people are uncom-

fortable with conducting online transactions requiring 

personal information because of security and privacy 

concerns.30 This may particularly be true for older adults 

who are less familiar with such processes.31 Given that 

84% of Ontarians have expressed interest in accessing 

government services online (see reference 2) but only 

14.7% did so after our most successful intervention, we 

conclude that enormous potential continues to exist 

for behavioral science–based interventions to further 

narrow this intention–action gap.

Our experimental design, necessitated by prac-

tical constraints, introduced the possibility that our 

results could alternatively be explained by some other 

phenomenon that produced a four-week trend in 

online renewals, which was subsequently repeated the 

following four weeks. Although we see this alternative 

explanation as unlikely, it is impossible to rule out. It 

further illustrates the trade-offs between experimental 

control and the real-world field studies required to 

achieve external validity. In light of our positive results, 

however, ServiceOntario has embraced our most 

successful approach to nudge the people it serves to 

take advantage of its online renewal service. At the end 

of February 2015, it implemented the features of our 

salience-gain test condition by changing its standard 

mailing to all customers. The agency added the blue 

color and the text changes to the envelope and replaced 

the standard message about the online renewal option 

on the back of the renewal form with the positive gain-

frame messaging and red color modification.

Aggregate online renewal rates every month after this 

province-wide implementation enabled us to compare 

year-over-year increases in online renewals for the 

seven months immediately before and after the imple-

mentation of the salience-gain letter. As can be seen in 

the dashed black line of Figure 8, after the salience-gain 

letter was implemented province-wide, there is a more 

pronounced increase in the percentage of license plate 

stickers renewed online each month compared with 

the same month in the previous year (represented by 

the solid gray line). To assess whether this increase is 

statistically significant, we conducted a mixed-method 

analysis of variance to control for any seasonal effects 

during the months in which the salience-gain letter 

was first implemented. An in-depth description of the 

statistical analysis and results can be found online in 

our Supplemental Material. To summarize, this analysis 

revealed a significant positive interaction, indicating 

that in the months after the salience-gain letter was 

implemented in Ontario, the year-over-year increases 

in the use of online services accelerated significantly, 

by about 1%.
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Managerial Takeaways

In addition to our findings, we are sharing some 

reflections on the process we used to obtain these 

results. Our research is part of an ongoing collab-

oration between the Government of Ontario’s BIU 

and the Rotman School of Management’s BEAR to 

improve savings, efficiency, and well-being in Ontario. 

Through this collaboration, we’ve learned several 

practical lessons that may be of use to others working 

to apply behavioral science insights in the public 

policy realm:

•	 Whenever possible, a fully randomized experi-

mental design is preferable. If this is not an option, 

it is crucial to come up with a design that limits the 

influence of confounds to ensure that measured 

effects are caused by the interventions.

•	 Data requirements for a study must be commu-

nicated clearly to all relevant parties. Further, data 

collection should be pretested before an RCT is 

conducted to ensure that all data are captured.

•	 A thorough application of behavioral insights with 

RCTs requires a research team with strong policy 

and program knowledge, an understanding of 

government, and support from academics with 

both theoretical and experimental expertise.

•	 Collaborations between scholars and govern-

ment employees benefit from a division of labor 

that takes advantage of their respective expertise. 

These groups need strong administrative support.

•	 Researchers need allies to explore the promise 

of behavioral insights to improve public policy. 

Organized outreach, education, and support 

from senior leadership, and early adopters are 

all needed.

•	 A behavioral insights–driven philosophy can 

help a government better understand the people 

it serves.

•	 Outcomes that benefit citizens can lead to better 

outcomes for government programs.

This project has strengthened our confidence that 

applying behavioral insights and principles can produce 

measurable and positive outcomes at low cost. It has 

also reinforced our belief that collaborations such as the 

one described above can improve the performance of 

existing government programs.

Figure 8. Percentage of license plate stickers renewed online over time, 
before and after implementation of the salience-gain treatment

The two gray-shaded boxes highlight the periods used to calculate the means in the interaction shown in Figure 4 in the online Supplemental Material.
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