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Summary

The printing-related expenditure that is budgeted in
2014 for U.S.Federal agenciesis $1.8 billion. Even though
printing expenditure has been decreasing in recent
years, it continues to be high and a small percentage
decrease in printing expenditure due to a font change
could result in substantial monetary savings. A sample of
five publically available documents produced by various
federal agencies is analyzed and the cost savings arising
from a change in font type are estimated. To make
the comparison, fonts that were found to be efficient
in a previous study and those recommended by the
government are used. The results are then extrapolated
to state and local governments. Assumptions are
made based on public data to make these assessments.
A sensitivity analysis is completed with respect to
assumptions that have the most uncertainty. The
analysis predicts that the Government’s annual savings
by switching to Garamond are likely to be about $234
million with worst-case savings of $62 million and best-
case savings of $394 million. Indirect benefits arising
from a less detrimental impact on the environment
due to lower ink production and disposal volumes are
not included in these estimates. Times New Roman is
not as efficient as Garamond, and the third federally-
recommended font, Century Gothicg, is actually worse on
average than the fonts used in the sample documents.
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Introduction

A previous study, “The effect of font type on a
school’s ink cost,” (herein called “The School Study”)
concluded that a savings of 24%, or $21,000 annually,
could be brought about simply by teachers in the school
district switching to a more efficient font — namely,
Garamond (1, Footnote 1). Besides lower costs, the
study pointed out that lower ink consumption would
reduce environmental damage. The substantial savings
estimated in the previous study opened the question of
whether comparable savings can be brought about at
the U.S. Federal Government level as a result of a similar
switch.

According to the Office of Management and Budget,
the printing-related expenditure budgeted in 2014 for the
federal agencies is $1.8 billion (2). This figure has been
decreasing over the years; however, the figure continues
to be high and even a small percentage decrease in
printing expenditure due to a font change can result
in meaningful monetary savings (assuming that every
individual in every government agency currently does
not use the most efficient fonts). Regardless of the actual
amount, a decrease in printing expenditure would help
in lowering the burgeoning federal deficit without having
any adverse effects.

A 2013 study by the Government Accountability
Office states, “Federal agencies publish thousands of
items such as reports, regulatory decisions, consumer
information and other types of documents that are of
interest to the public.” (3) While federal law requires
that the Government Printing Office (GPO) undertake
all federal printing, exceptions are made and some
agencies have internal printing plants. Furthermore,
federal printing is sometimes outsourced (4). The use
of multiple printing options at federal agencies and the
diversity of needs at the various federal agencies make
computing the savings due to a font change a formidable
task.

Sample No. Document Reference No. of Pages Pages sampled
Sampled
Fiscal Year 2014 Budget of the U.S. Government
! 2014 Budget http.//www.qpo.gov/fdsys/pka/BUDGET-2014-BUD/pdf/BUDGET-2014-BUD. pdf 5 96-100
2 Consumer Document Your Guide to Choosing a Nursing Home 5 16-20
(Released: 2011) http://publications.usa.gov/USAPubs.php?PublD=5337
. Federal Register / Vol. 78, No. 249 / Friday, December 27, 2013 / Proposed Rules .
3 Federal Register http://www.gpo.gov/fdsys/pkg/FR-2013-12-27/pdf/2013-30661.pdf 5 7880278808
2013 Internal Revenue Service Form 1040 Instructions
4 2013 Form 1040 http://www.irs.gov/publirs-pdf/i1040.pdf 5 136-140
. Liberty and Security in a Changing World, 12 December 2013 ~
5 White House Report |1 v /iyww whitehouse govisites/defaultfiles/docs/2013-12-12_rg_final_report.pdf 5 183-187

Figure 1. Five documents from five federal agencies were selected. The documents were all recent. To analyze the
impact of changing the font, a sample of five pages was taken from each document. The content in these samples was
replicated to produce comparison documents in the test fonts (Garamond, Times New Roman and Century Gothic).

1. Ink and toner are used synonymously in this study. Even though traditional ink is more expensive than toner, a focus on determin-
ing the percent savings in cost rather than the magnitude of the cost obviates this difference.
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Original

During the Cold War, ordinary Americans used the telephone for
many local calls, but they were cautious about expensive “long-distance”
calls to other area codes and were even more cautious about the especially
expensive “international” phone calls. Many people today, by contrast,
treat the idea of “long-distance” or “international” calls as a relic of the
past. We make international calls through purchases of inexpensive phone
cards or free global video services. International e-mails are cost-free for

users.

Times New Roman

During the Cold War, ordinary Americans used the telephone for many local
calls, but they were cautious about expensive “long-distance” calls to other area
codes and were even more cautious about the especially expensive “international”
phone calls. Many people today, by contrast, treat the idea of “long-distance” or
“international” calls as a relic of the past. We make international calls through
purchases of inexpensive phone cards or free global video services. International

e-mails are cost-free for users.
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Garamond

During the Cold War, ordinary Americans used the telephone for many local
calls, but they were cautious about expensive “long-distance’ calls to other area codes
and were even more cautious about the especially expensive “international” phone
calls, Many people today, by contrast, treat the idea of “long-distance” or
“international” calls as a relic of the past. We make international calls through
purchases of inexpensive phone cards or free global video services. International e-

mails are cost-free for users.

Century Gothic

During the Cold War, ordinary Americans used the telephone
for many local calls, but they were cautious about expensive “long-
distance" calls to other area codes and were even more cautious
about the especially expensive “international”" phone calls. Many
people today, by contrast, treat the idea of "long-distance"” or
“international” calls as a relic of the past. We make international
calls through purchases of inexpensive phone cards or free global
video services. International e-mails are cost-free for users.

Figure 2. A sample paragraph in the original font with the three test fonts. No change was made in the font size. The fact
that the fonts require different amounts of ink to convey the same content is visually apparent. This difference was analyzed

quantitatively in the study to determine the cost savings.

Moreover, unlike in The School Study, limited, if any,
access to the agencies was available. Internal documents
and memos used within the government agencies were
not available for analysis. In addition, valuable printing
data could not be obtained despite multiple requests.
Thus, a greater reliance had to be made on secondary
data collection rather than primary data collection.

Preliminary investigations led to a 2012 study by
General Services Administration that estimated savings
of $30 million by a switch in fonts to those that are more
cost-efficient (5). This report recommended using Times
New Roman, Garamond, and Century Gothic. Abyproduct
of our study is to verify whether this cost savings estimate
is justifiable and to validate the recommendation of using
the three fonts mentioned above.

Our study estimates savings of $136 million per
year if the U.S. Federal Government were to switch to
Garamond. Adding the savings if the state governments
were to also make similar changes, the estimated total
savings top $234 million per year. Times New Roman
is less efficient and Century Gothic actually leads to a
worse outcome.

Results

To compute the savings, five PDF documents
produced by five different U.S. government agencies
were taken. Each sample consisted of five consecutive
text pages from these five documents. Figure 1 describes
the sample documents.

The font in each sample was changed to Garamond,
Times New Roman, and Century Gothic while keeping
the original font size invariant. These three fonts
were chosen because a federal report had previously
recommended their use in government documents (5).
Also, The School Study had identified Garamond and
Times New Roman to be efficient fonts, but it was felt
that it would be useful to check whether these fonts
continue to be efficient in the government context. In
some documents, the headings and the body text were
in two different fonts. They were both changed to the
test fonts.

For illustrative purposes, Figure 2 shows the first
paragraph from Sample 5 (Liberty and Security in a
Changing World, page 183) in the original font as well
as the three test fonts. In this figure, the images from the
PDF documents have been resized by almost half in the
same aspect ratio.

The coverage (percentage of a sheet covered by ink)
was computed and the change in coverage between the
original font and the three test fonts was then determined.
The summary results from this analysis are given in
Figures 3 and 4.

Based on these results, the savings are estimated to
be 29.24% if a switch to Garamond is made. According
to the Office of Management and Budgeting, the “object
class” printing and reproduction has a 2014 budgeted
amount of $1.798 billion (2). This includes the printing-
related obligations of US federal agencies: payments
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% Coverage (by page)

% Savings

Sample No.

Qriginal Garamond Times New Roman

Century Gothic Garamond Times New Roman Century Gothic

9.05%
9.40%
1 8.93%
8.92%
8.67%

5.41%
5.64%
5.45%
5.50%
5.30%

7.26%
7.53%
7.31%
7.26%
7.13%

8.36%
8.21%
8.38%
7.98%
7.93%

40.22%
40.00%
38.97%
38.34%
38.87%

19.78%
19.89%
18.14%
18.61%
17.76%

7.62%
12.66%
6.16%
10.43%
8.54%

Average

39.28% 18.84% 9.08%

5.20%
4.82%
2 4.33%
5.92%
5.56%

3.96%
3.78%
3.39%
4.64%
4.36%

5.10%
4.87%
4.34%
5.98%
5.55%

6.06%
5.82%
5.15%
7.08%
6.67%

23.85%
21.58%
21.7M
21.62%
21.58%

1.92%
-1.04%
-0.23%
-1.01%
0.18%

-16.54%
-20.75%
-18.94%
-19.59%
-18.96%

Average

22.07% -0.04% -18.16%

9.29%
9.97%
3 9.96%
9.88%
8.35%

8.37%
6.79%
6.77%
68.74%
5.74%

7.60%
8.26%
8.27%
8.19%
6.68%

9.17%
9.99%
10.03%
9.91%
8.37%

31.43%
31.90%
32.03%
31.78%
31.26%

18.19%
17.15%
16.97%
17.11%
20.00%

1.29%
-0.20%
-0.70%
-0.30%
0.24%

Average

31.68% 17.88% -0.03%

8.40%
8.67%
4 8.16%
8.23%
8.28%

6.57%
7.08%
6.23%
6.26%
6.28%

8.38%
8.57%
8.11%
8.12%
8.23%

9.65%
9.98%
9.44%
9.45%
9.60%

21.79%
18.34%
23.65%
23.94%
24.15%

0.24%
1.15%
0.61%
1.34%
0.60%

-14.88%
-15.22%
-15.69%
-14.82%
-15.94%

Average

22.37% 0.79% -15.31%

4.43%
4.80%
477%
4.76%
4.55%

3.02%
3.29%
3.27%
3.24%
3.10%

3.88%
4.23%
4.21%
417%
3.98%

4.61%
5.05%
5.01%
4.93%
4.70%

31.83%
31.46%
31.45%
31.93%
31.87%

12.18%
11.88%
1.74%
12.39%
12.53%

-4.06%
-5.21%
-5.03%
-3.57%
-3.30%

Average

31.711% 12.15% -4.23%

Grand Average

29.24% 8.34% -6.74%

Figure 3. The percentage savings if a font switch is made. Columns 2-5 contain the coverage percent for the five pages in
each of the five sample documents for the original and test fonts. The percent savings are given in columns 6 through 8.
Garamond was consistently better than the original font. Times New Roman was better on average. Century Gothic was better
than the font used in the budget document, but was otherwise worse.

made to the GPO, payments made to external printers,
and expenses for internal printing. A Government
Services Administration study (6) had estimated the cost
of ink (toner) to be 25.86% of the total cost of ownership
of a printer (Footnote 2). Assuming this percentage,
the estimated 2014 ink cost by the federal government
is $467 million. A savings of 29.24% by switching to
Garamond translates into an equivalent dollar amount of
more than $136 million at the federal government level.

The estimated total printing expenditure by all state
and local governments taken together is $1.28 billion per
year. This translates to a savings of $97 million with a font
switch. Including the savings at the state and local levels
leads to national savings of more than $136 + $97 = $234
million just by switching the font type to Garamond. For
Times New Roman, the estimated savings are about a
third of the above amount, and Century Gothic, the third
recommended font in a federal study, actually uses more
ink than the fonts used in most of the sample documents
studied.

The estimated savings in this study are based on
some facts and some assumptions. Figure 5 summarizes
these numbers, and also provides the source as well as
the qualitative degree of confidence (high/medium) on
the accuracy of these numbers. A sensitivity analysis,
summarized in Figure 6, was then done for those
numbers where the degree of confidence is medium.

Discussion

Computing the national savings due to switching fonts
is challenging and requires some assumptions. Indeed,
just computing the total printing costs can be challenging.
A report by the Government Accounting Office indicates
that different government agencies define printing
differently, which led to some difficulties in its efforts
to collect data about volume and costs associated with
internal printing plants (3). In such a situation, estimating
savings is necessarily fraught with uncertainty.

Some factors can affect the conclusions in this
paper. First, ideally, a sample of pages from all
documents published by the Federal (and state and local
governments) should be taken. Once the savings from
these representative pages has been determined, the
savings should be weighted by how often these pages
are printed. This approach was not possible because of
the enormous number of internal and public documents
that are printed. Following this approach could affect
the magnitude of savings estimated in this study, but the
directional impact would be the same.

Another possible source of error is that only publically
available documents were used in the study. Some of the
government documents have artwork and photographs;
such pages were not included in the study. Internal
documents were also not used, and including them might
change the percentage savings.

While this study has ignored differences in the

2. The 2012 GSA report (6) estimates the cost of the ink to be about 2.2 times the “sticker” price of the hardware.
Another GSA report (7) published in 2010 estimates the ink costs to be higher at 2.8 times the price of the hardware.
In addition, this report estimates that about $580 million worth of toner is bought outside of the Federal Procurement
Data System. While this additional fact is not included in this study, if this were true, it would roughly double the sav-
ings estimated in this study. The newer report, which is more conservative regarding the relative cost of ink, is used

in this study.
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Figure 4. A comparison of the estimated savings by
switching from the original font to the three federally-
recommended fonts.

cost of printing between laser and inkjet printers and
between desktop and network printers, because this
study considers percentage savings, the impact of
this assumption on the bottom line should be minimal.
Likewise, whether the printing is in color or monochrome
has been ignored, but this again should not affect the
coverage or percent savings.

Government agencies increasingly produce reports
in digital rather than in hard copy form. Even in such
a situation, the choice of fonts can make a difference.
Readers often print out the digitized reports and so an
efficient font can reduce the ink usage.

It was surprising that the average percent savings for
the government study are higher than the percentage
savings in The School Study. One possible reason for
this finding is that the average document in The School
Study had 19% underscores, for which the font type
is not likely to affect the coverage. Also, 20% of the
teachers in the school already used Times New Roman,
a relatively efficient font. It should be mentioned that if
the Government were to switch to Times New Roman,
the savings would reduce by two thirds, but some may
argue that this font is more “readable” than Garamond.

Methods

According to the Bureau of Economic Analysis,
National Income and Product Account Tables, as of
December 20, 2013, the seasonally adjusted annual rate
of federal expenditure was $3825.7 billion (8). At the state
and local government level, the corresponding figure
was $2,329.2 billion (8). Both these numbers include a
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$455.7 billion transfer from the Federal Government
to the state and local governments. The net Federal
Government expenditure is therefore $3825.7 - $455.7
= $3270 billion. Assuming that the ratio of the amount
of expenditure on printing to the total expenditure at the
state and local levels is the same as at the federal level,
the printing costs at the state and local levels turn out to
be $1.28 billion.

It was assumed that ink costs are 25.96% of the
printing and reproduction costs. This was based on
GSA data. This data was further validated as follows:
A report (9) prepared by Sandia National Laboratories
indicates that the cost of ink per page for desktop
printing is between $0.06 and $0.07. This report cites a
study by Quality Logic where the cost of ink per page for
black and white printing ranges from $0.023 to $0.095
with an average of $0.067 (Footnote 3). A Xerox®
report (10) places the cost of black and white printing
to be between $0.009 and $0.023 per page depending
on the printer. Since paper is readily available at $0.01
per sheet, ink costs more than paper. Assuming that
purchase, maintenance, and overhead cost about 50%,
the 26% assumption seems conservative, reasonable,
and justifiable. Regardless, sensitivity analysis varies
this estimate between 20% and 32%.

To conduct the sensitivity analysis, the estimated
decrease in the percent coverage was varied from 10% to
40% with a base of 29.24%. The lowest percent coverage
decrease observed in the sample was 20% for Garamond,
and it was further halved to 10% to be conservative (this
is also about the average percent decrease if a shift is
made to Times New Roman). The upper end of 40% was
chosen to match the highest percent coverage decrease
observed in the sample. There is greater confidence
in how much ink costs relative to the total printing and
reproduction costs (25.96%). Therefore, the range was
not varied as much in the sensitivity analysis. At the
lower end, 20% was chosen simply by rounding down
from 25.96 and a symmetrical change was made to get
the upper limit of 32%.

The following software packages were used in this
study. Adobe Acrobat Pro XI® (Macintosh version) was
used to convert font type of the downloaded PDF files
into the test fonts. The font size and style (italics or bold)
were not changed. A GPO stamp saying “Authentication
of US Government Information” was deleted from the
top left corner of page 78802 of Sample 3. Acrobat was
also used to convert the PDF files into images. This

Percent Coverage Reduction if fonts changed

US Federal Expenditure
Total State and Local Expenditure

$3270 billion
$2329.2 billion

29.24%, 8.34% or -6.74%

Data Value Degree of Confidence Source
Federal expenditure on Printing and Reproduction $1.798 billion High US Office of Management and Budger
Percent relating to Ink Cost 26% Medium to High Government Services Administration

Medium Actual Data Collection by Author
High Bureau of Economic Analysis
High Bureau of Economic Analysis

Figure 5. The additional information about the assumptions used in the computation of the savings in the ink
cost due to a font switch. The entries in the second row, third column give the savings if a switch is made to Garamond
(29.24%), Times New Roman (8.34), and Century Gothic (-6.74%). The third column provides the degree of confidence
in the assumptions used for estimating the cost savings. Due to the limited sampling done in this study, the degree of
confidence is the lowest in the estimate of the coverage. Therefore, a larger change is made on the lower end of this

assumption in the sensitivity analysis.

3. The Sandia National Laboratory reports network printing costs less than $0.001 per page. This figure could not be validated.
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Total Federal, State and Local Savings ($ in millions)

% Ink Cost Relative to Total Printing and Reproduction

Expenditure

20% 25.96% 32%

10% 62 80 99

2 15% 92 120 148
& 20% 123 160 197
39 25% 154 200 246
£8g 29.24% 180 234 288
°25 35% 216 280 345
£aa 40% 246 320 394

Figure 6. A sensitivity of the savings in the ink costs as the two assumptions with the lowest degree of
confidence change. The blue column corresponds to the base assumption that the ink costs are 25.96% of the printing
and reproduction costs. The yellow row (29.24%) corresponds the percentage coverage decrease of 29.24% by changing

the font to Garamond found in the experimentation.

resulted in 100 pages of images total: five pages of the
five sample documents in each of the four font types.
The size of the original font was kept the same. APVSoft
APFill® Ink Coverage Software (version 5.8) was used
to compute the coverage from the each page of the
image files. The difference in the coverages of the test
font and the original font divided by the coverage of the
original font gave the percent savings for switching to
that test font. Microsoft Excel® was used to record and
manipulate data.
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