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The digital age has transformed the way people consume information. Usage surveys have found that
the average American adult now spends between nine and ten hours a day staring at screens; the
majority of our waking life involves interacting with some kind of technological device.1 This represents
a radical shift in information consumption, with Google now processing as much data as is contained in
the Library of Congress every few minutes.2 The digital age is also reshaping how we make choices. One
dramatic change is the unprecedented degree of choice. Amazon, for example, offers more than
2,000,000 books, while Schwab offers 9,313 different mutual funds.
There is scattered evidence that digital devices can have a large effect on behavior. In the education
space, Mueller, et al. find that the pen is mightier than the keyboard, as students taking notes by hand
(and not on a computer) engage in deeper processing and perform better on follow-up assessments.3
Other research has focused on the health impacts of screens. Diners, for example, choose pizzas with
6.1 percent more calories when ordering online, suggesting that menus on screens might further
exacerbate the obesity epidemic.4 On the positive side, however, patients are more likely to admit to
binge drinking via text messaging than via the more traditional phone line.5 Lastly, lab experiments
show that consumers demand 38 percent more for the exact same product after buying it on a tablet
compared to a laptop; the touchscreen seems to trigger the endowment effect.6
This paper explores the effect of the digital age on one of the key economic decisions every household
makes: to consume today or save for the future. Understanding this inter-temporal consumption
decision has not only been the focus of many notable economists – for example, Nobel laureates
Modigliani and Friedman – but also has important policy implications.7, 8 If people save too little, then
they will end up depending heavily on government benefit programs in retirement. On the other hand, if
they save too much, then they are potentially compromising their personal well-being.
Our specific research question is how a digital intervention that provides consumers with mobile access
to spending information affects consumption and saving decisions. We received our data from Personal
Capital, a wealth management firm that offers free account aggregation services to the general public.
Users first link all their assets, such as bank accounts and investment accounts, as well as their liabilities,
such as credit cards and mortgages. Personal Capital then aggregates the accounts and provides a real
time dashboard with the user’s net worth, income and spending.
The novel aspect of our data is that Personal Capital has gradually expanded access to the information.
While users initially had to log in to a web site to view their account, in 2012 Personal Capital gradually
launched an app that made the information available on mobile devices. We study the effect of the
mobile app on information consumption as well as inter-temporal consumption decisions. Our sample
consists of users who have been accessing the information via the website for at least three months
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prior to installing the mobile app. This suggests that subsequent changes in behavior primarily reflect
the installation of the mobile app and not the general use of the spending dashboard.
A simple comparison of spending patterns before and after the installation of the mobile app is
obviously not sufficient to establish a causal relationship, since the installation itself might reflect a
decision to put one’s finances in order. Our identification strategy relies on the gradual release of the
app. The web version was released on September 2011, the iPad app on March 2012, iPhone on May
2012 and Android on November 2012. To establish causal relationships, we only study users who
installed the mobile app shortly after its release. Those users are more likely to have installed the app
due to its release and not because of an independent decision to cut spending.
The rational for the above identification strategy is as follows. It is unlikely that a large group of users
decided independently to install a mobile app in any given week. It is even less likely that this specific
week happen to coincide with the release of the mobile app. And, it is extremely unlikely that this same
pattern arose in each of the different mobile app releases (iPhone, Android and iPad). Hence, we
believe that the large number of users installing the mobile app right after its release was triggered by
the app release and not by an independent decision to suddenly cut spending. Since the release date of
the mobile app is not in the control of the users, it constitutes a natural experiment with exogenous
variation.
We begin our analysis by exploring information consumption. Our data suggests that users who
installed the mobile app sharply increased the frequency of views of their financial dashboard. While
the typical user viewed their financials 2.14 times a month on the website, that frequency rose to 12.47
times a month after the app was installed (t = 8.81). Interestingly, mobile access to financial information
does not substitute for web access to the same information, as web access remained fairly constant.
Thus, the increased frequency primarily stems from new views on mobile devices.9
Next, we turn to our main variable of interest: the decision to spend or save. We regressed monthly
spending, scaled by the average spending in the two-months preceding the mobile app installation, on a
binary variable indicating if a mobile app is installed. We de-trended the data and allowed for user and
calendar months fixed effects. (We also tested additional transformations of spending, such as log
spending and standardized spending, which we describe in the online Appendix).
We find that spending decreases by 15.7 percent (p < 0.05) during the four months after installation of
the app relative to the three months before installation. Figure 1 displays the change in spending by
category. As expected, utilities are fairly constant over time (insignificant increase of 3.5%). The
decrease in spending is concentrated in discretionary spending, such as dining out (decreased by 19.2%,
p < 0.05) and groceries (decreased by 20.7%, p < 0.10).10 Our results are consistent with government
surveys, indicating that 69 percent of mobile banking users check account balances or available credit
before making a large purchase. Of those who check their balance or available credit, 50 percent decide
not to buy an item because of the amount of money in their bank account or the amount of available
credit.11
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Figure 1: Percentage Change in Spending
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To put our results in perspective, Choi et al (2002) investigated the effect of financial education on
consumer behavior. Their sample consisted of employees who self-selected to attend a financial
education seminar on retirement planning. While every single employee planned to start saving for
retirement within two months, only 14 percent followed up on their good intentions six months later.12
Assuming a typical 401(k) deferral rate of six percent or so, the average increase in savings for the entire
population of seminar attendees is less than one percent of pay. Furthermore, a recent meta-analysis
by Fernandes et al (2014) portrays an even more skeptical picture of the effect of financial education.13
Thus, the magnitude of the effect of the mobile app is large, at least relative to education interventions.
Our results suggest that the medium of information dissemination can have a large effect on the
economic decisions of households. Intuitively, it seems that the decrease in spending associated with
online feedback is a positive trend, as Choi et al (2002) found that less than one percent of employees
believe they save too much. However, the evidence in Poterba el at (2011) suggests that some people,
probably the wealthier segment of the population, might be too conservative in consuming their
retirement assets.14 While such policy debates will continue, our main point is that mobile access to
financial information can strongly influence financial behavior.
Although our data documents very large decreases in spending, important caveats remain. First, a
controlled experiment is needed to explore whether the effects are short-term in nature or long-lasting.
(Unlike our short-window event study, longer-window event studies are highly sensitive to the empirical
specification and the base spending pattern assumptions, thus requiring a carefully designed control
group.) Evidence from the domain of dieting suggests that powerful changes in behavior are often shortterm in nature.15 Second, our sample of Personal Capital users is biased towards younger, wealthier and
more tech-savvy individuals. In addition, early adopters of the mobile technology are possibly more
eager to implement it into their everyday lives. Thus, more research is needed to test whether the
magnitude of the results holds for the broader population.
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This article is merely a first step to understanding the impact of the digital age, and mobile devices in
particular, on economic decision-making. Given the scale of the digital environment, and the speed of
technological change, policy makers should devote more resources to researching the impact of
technology on key economic decisions. A vivid illustration of the potential impact comes from Kenya,
where mobile banking has transformed access to basic financial services. In less than three years,
almost 70 percent of Kenyan adults gained access to virtual bank accounts that are able to send and
receive money (Jack and Suri, 2011).16 It seems highly likely that such technologies will have significant
macroeconomic implications.
However, the need to better understand online behavior extends far beyond questions of economics.
Excess consumer spending is often construed as a problem of limited self-control. Given the dramatic
reduction in spending associated with mobile financial information, it seems possible that digital
interventions might also enhance self-control in other domains. If true, this could provide policy makers
with a novel means of dealing with expensive societal problems associated with a lack of self-control,
such as obesity, substance abuse and criminal behavior.17 Given the magnitude of these problems –
obesity alone costs society an estimated $231 billion every year18 - we believe we should spend more
resources understanding digital behavior and researching potential opportunities to drive positive
behavior changes.
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