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In the private sector, companies have long used information technology
(IT) to work smarter and faster—constantly maximizing efficiency as they
improve products and services for customers. In short, they constantly
strive to increase productivity. In the public sector, e-government
initiatives are supposed to work the same way. Governments are supposed
to harness IT to increase efficiencies, cut costs, and improve the quality of
public services. All too often, however, governments focus primarily on
improving services, not on increasing productivity. Lawmakers and
administrators tend to view I'T as a cost center, not a strategic investment
that can produce tangible payoffs for taxpayers. This is partly because
increasing quality and convenience for citizens is politically
uncontroversial, while cutting costs—particularly labor costs—can be. But
it is time for governments, especially state governments, to fulfill the
original promise of e-government to significantly improve efficiency and
lower the costs of providing services. By doing so, state governments could

save as much as $11 billion over the next five years.!

What would it look like if states were able to fully realize their potential for IT-enabled
productivity? Government programs would be leaner, employing fewer workers and using
fewer materials. Government services would be fully digitized, with internal processes
securely accessible by employees from anywhere and external processes easily available to all
citizens and businesses. Self-service would be ubiquitous, and citizens would not waste time
waiting in lines to speak to government officials to complete routine transactions, such as
filling out a driver’s license form or completing their taxes. All government forms would be
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available online to complete and submit electronically. Government agencies would share
data so that users would never be asked to submit the same information twice. Government
procurement systems would be flexible, transparent, and available to all businesses. Every
government service, from garbage collection to traffic management, would use analytics
and the Internet of Things to optimize its operations. Rates of incorporating this
technology into government services would be near 100 percent. In short, government
would be a highly efficient enterprise that uses technology not only to cut its own costs, but
also to boost productivity for businesses and residents.

To be sure, states have begun implementing some impressive I'T programs that have led to
noteworthy productivity gains, both for the agencies that implement them and the citizens
and businesses that use them. The question now is whether these kinds of practices can be
extended to a much larger set of government practices, programs, and strategies across all
50 states.

This report investigates how IT-enabled government can increase productivity. It first
makes the case for IT-led productivity in government, reviewing the literature on I'T and
state and local government productivity. It then provides a wide array of examples of how
state governments have been able to use IT to boost productivity. The report then discusses
the barriers state governments face in using I'T to raise productivity. Finally, the report
offers a number of recommendations to state policymakers for optimizing productivity
through IT-enabled government, including:

Adopting statewide IT-enabled productivity strategies;

Providing state CIOs with more decision-making authority;

Focusing on productivity rather than IT, per se;

Setting dates by which they will no longer accept non-digital interactions;
Accounting for external productivity gains in I'T budgeting;

Embracing e-government public-private partnerships; and

Fostering cooperation among states on shared IT services.

The federal government can help states improve their productivity by creating incentivizes
and requirements to improve state government’s use of I'T, particularly for its grant and
assistance programs in such areas as education and health care. To do that:

OMB should establish a process to harmonize federal agency grant requirements
related to I'T; and
Both federal and state governments should create incentive programs for IT-led

productivity.

THE IMPORTANCE OF GOVERNMENT PRODUCTIVITY

To understand government productivity, it is first important to understand productivity in
general. Productivity is the measure of economic output per unit of input. The unit of
input can either be labor hours (i.e., labor productivity) or all factors affecting production,
such as labor, materials, and energy (i.e., total factor productivity). Despite this
straightforward definition, many still use the term incorrectly. For example, some argue
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that simply lowering wages increases productivity because it cuts costs. But while this may
reduce prices, lower prices themselves do not signify increases in productivity.

In the broad sense, economies have three ways to grow over the medium and longer term:
growth in the number of workers, growth in the share of activity in high-productivity
sectors, and growth in productivity across-the-board.” First, increasing the number of
workers is a non-sustainable strategy and does nothing to increase per-hour income. In the
second method, the “shift effect” occurs when the mix of low- and high-productivity
sectors, as opposed to firms, in a region changes. For example, if a region loses agricultural
jobs (which can have low productivity) and gains the same number of software jobs (which
usually have higher productivity), overall productivity increases. But for most states this
effect is usually quite modest. Finally, the across-the-board “growth effect” occurs when a
region’s productivity increases in all sectors—both low and high productivity ones. For
example, this occurs if the retail and banking sector as well as state and local governments
all increase their productivity. This kind of productivity is responsible for the lion’s share of
economic growth in states.

Productivity growth is important. Without it states cannot get richer on a per-capita basis.
If states care at all about the size of the pie available for their citizens—and they should—
then productivity growth is the most important determinant of a state’s per-capita income.
Productivity growth is also important because it leads to increased government revenues
(or reduced government tax rates with the same level of service).” Finally more efficient
government services can decrease costs for both businesses and citizens that use

these e-services.

Estimating Potential State Government Productivity Gains

It is difficult to measure government productivity in part because there are rarely any
markets for government services that can help determine the value of the output based on
market prices.4 Take, for example, law-enforcement agencies. Their effectiveness and
efficiency can be measured through the number of successful enforcement actions or crimes
solved. However, the true value of these public services is not only the amount of discipline
meted out, but also the deterrent effect the discipline provides—a much harder effect to
measure as an output, and one that may vary with the quality of enforcement actions. In
short, in the absence of good output measurements, it is harder to know if state
governments are making progress.

One measure is simply the number of state government employees. That number,
including education workers, grew modestly relative to the overall population, from
roughly 59 per 1,000 citizens in 1980 to 65 in 2008, before declining to 61 in 2011.°
During this period, the number of non-education workers remained about the same when
compared to the overall population. Between 2008 and 2012, the total number of state
non-education employees declined by around 192,000.° This decline in state government
employees can be seen in figure 1 across many state government functions, such as public
welfare, transportation, police and corrections, and financial administration. Because this
decline coincides with an economic recession, it is likely that it did not result from
increased productivity, but rather a decline in output (i.e., cuts in state government
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budgets resulted in fewer programs). Without knowing the change in government output,
it is not possible to say that this reduction in state government workers reflects increased
productivity. Moreover, states could have substituted contract workers or other third-party
organizations to deliver state services, which would not show up in the overall labor effort.
In short, it is virtually impossible to know if state government productivity has grown faster
or slower than overall U.S. economy-wide productivity.
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Figure 1: State government employees by function (1992-2013).’
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Figure 2: State government employment by occupation in 2014.°

Despite this lack of information, it is possible to speculate about the potential of IT to
drive increased state government productivity. But the potential for productivity gains is
not equally distributed within government. Based on lessons from the private sector,
functions involving routine information processes are likely more amenable to productivity
gains than other functions. Figure 2 breaks down state occupations by how easy it is to use
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IT to automate that occupation’s functions, based on three categories: low, medium, and
high. In order to identify cost savings estimates from IT-enabled productivity, figure 3
includes employee costs for each category.
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Figure 3: State governments’ total employee labor cost in 2014.°

By ranking these industries by their ease of IT-enabled automation, we can now estimate
labor cost savings. For these purposes, we estimate that state occupations with low ease of
automation have a likely annual productivity growth of 0.5 percent, those with a medium
ease of automation have a likely annual productivity growth of 2.5 percent, and those with
a high ease of automation have a likely annual productivity growth of 4 percent.'” To
compare that to other industries, from 2009 to 2014, overall U.S. business sector labor
productivity growth was 1.5 percent per year.'' If state government productivity was
increased by these metrics, state governments could save approximately $2.4 billion each
year, with total estimated savings over five years of over $11 billion (see figure 4).
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State Government
Occupations

Employee Costs

Savings

Factor

Savings
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$16,274,535,000
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$2,405,416,000

Figure 4: Potential savings from productivity gains over one year in U.S. states.”

Figure 5 is a breakdown of potential savings from IT-enabled productivity across all U.S.

states, from California, which could see savings as high as $1.3 billion to South Dakota,

which could see savings as high as $38 million.
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State Cost Savings State Cost Savings
Alabama $147,535,000 Montana $65,026,000
Alaska $117,795,000 Nebraska $50,565,000
Arizona $177,587,000 Nevada $96,363,000
Arkansas $138,575,000 New Hampshire $48,095,000
California $1,329,017,000 New Jersey $584,172,000
Colorado $173,855,000 New Mexico $84,877,000
Connecticut $248,085,000 New York $788,930,000

Delaware
Florida
Georgia
Hawaii
Idaho
llinois
Indiana
lowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri

Total

$88,054,000
$472,227,000
$255,054,000
$101,440,000

$64,266,000
$425,422,000
$137,917,000
$131,590,000

$78,512,000
$169,836,000
$148,571,000

$59,373,000
$303,210,000
$403,463,000
$286,751,000
$215,050,000

$93,646,000

$183,381,000

North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin

Wyoming

$277,964,000

$41,487,000
$281,014,000
$159,409,000
$215,632,000
$391,857,000

$76,433,000
$145,934,000

$38,380,000
$194,756,000
$662,504,000
$113,596,000

$48,186,000
$216,765,000
$343,881,000

$88,294,000
$168,174,000

$41,345,000

$11,173,850,000

Figure 5: Potential savings over five years from IT-based productivity gains in U.S states.”
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THE ROLE OF IT IN GROWING GOVERNMENT PRODUCTIVITY

Economists have found that IT has been a key enabler of private sector productivity in the
United States. However, the scholarly research on IT-enabled productivity in government
is less well developed and remains tilted toward theoretical work, with limited empirical
analysis. Most empirical studies focus primarily on the dynamics of government I'T
adoption, rather than the productivity impact once IT has been deployed. Complicating
matters further, government agencies do not work in a vacuum, and the productivity
benefits of IT adoption occur on multiple fronts: at the intra-agency level, at the inter-
agency level, at the government level, and at the user level.'"* For example, at the intra-
agency level, the adoption of new IT systems allows automation of various tasks; at the
inter-agency level, communication technologies and synchronized databases lower the
transaction costs incurred when agencies work together; at the government level, system-
wide rollouts such as the United Kingdom’s single online digital platform increase overall
access and streamline various procedures; and at the user level, e-government generates
savings for individuals and organizations interacting with government. ° But individual
time savings are not included in measured productivity, and business benefits would be
measured as increases in business productivity, even though the savings were enabled

by e-government.

Public sector metrics fall short of even the imperfect methods used to measure private
sector productivity. Instead, empirical productivity analysis in the public sector has relied
on surveys and the occasional publically available performance data. McKinsey &
Company, a global management consulting firm, analyzed the data available on public
sector productivity compared to private sector productivity using data produced by the
Bureau of Labor Statistics until it stopped collecting this information in 1994."° The study
found that productivity in both the public and private sectors rose in tandem and at the
same rate until 1987. At that point, the private sector’s productivity rose at a rate of 1.5
percent annually until 1994 and 3 percent until the mid-2000s, while the U.S. public
sector only rose at a rate of 0.4 percent until 1994. It is important to note this
measurement is of the U.S. public sector as a whole, including the federal government.
After 1994, there has been little data on government productivity.

Empirical Studies of the Effect of IT on Government Productivity

Despite this, a number of studies show that government investments in I'T boost
productivity.'” Several studies have evaluated the impact of IT use by comparing its impact
across similar agencies. A 1996 study looked at the use of computers in federal agencies and
found that agencies that adopted 10 percent more computers than the mean experienced
2.5 percent higher productivity growth.'® Similarly, a 2012 study that examined all 50
states found that I'T investments effectively increased economic performance of those
states.”” Another found that all things being equal, on average, a $1 increase in per capita
IT budget can lead to $4.18 in state government productivity gains.”® A third study found
that every $1 increase in IT spending by a state CIO led to as much as a $3.49 reduction in
overall state expenditures.”!

In a comprehensive study of 24 Organisation for Economic Co-operation and
Development (OECD) countries, Corsi and D’ippoliti find that “according to our
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estimates, investments in ICT may have contributed positively to productivity growth in
the public sector, and may have done so more effectively and significantly than other
public investments have. As one would expect, both forms of investment seem more
relevant in the medium-to-long run.”** They find that IT investments generate the greatest
gains to productivity after three years.”> Another study finds that IT investments result in
their most effective government cost savings after two years.” Such a time horizon for I'T
investment maturity could reflect the time lag necessary to get employees accustomed to,
familiarized with, and using such I'T improvements effectively.

Other studies confirm that e-government needs to be accompanied by organizational
change and innovation backed by good management in order to maximize the productivity
benefit.” In a study of police departments across the United States, Garicano and Heaten
find a significant effect of IT use on departmental productivity only when IT use was
“complemented with particular organizational and management practices.””® These
findings are similar to private-sector findings that show that getting the most out of IT
requires innovative management and reorganization.” At least one empirical paper
examining police departments found no effect from I'T use; however, it is unclear whether
better analysis of the interaction between management and I'T use would reveal more
productivity growth.”®

Other work has looked at the impact of e-government on private sector economic growth.
One study found that state government investment in IT, both measured in terms of
financial and technical performance, caused an increase in gross state output.” In a study on
IT investments and state general fund expenditures, Pang found a causal relationship between
the two factors, estimating that a “$1 increase in per capita I'T budget is associated with a
$3.88 reduction in per capita general expenditure.”® On a smaller scale, one study showed
that adoption of county websites in the Los Angeles basin area positively affected local
economic development, such as by increasing the personal income per capita by providing
information that local businesses needed; reducing transaction, coordination, and
information costs; and allowing stakeholders to collaborate through information sharing.”'

Despite the productivity potential of I'T, many governments have yet to achieve their full
potential. This is apparent from available survey data. To be sure, differences between 2004
and 2011 surveys of local U.S. governments show that they have made continued
progress.”” For example, the number of departments reporting that IT has increased
efficiency of business processes or reduced administrative costs has grown. Still, these
surveys clearly show that many local governments are not taking full advantage of IT’s
transformative impact. In 2011 the large majority of governments had used IT to improve
customer service and communication with the public, but only half had used IT to increase
business process efficiency, and only a third had used IT to fully reengineer business
processes.” A 2004 survey of 47 EU cities and regions found that I'T had been able to
increase customer satisfaction and flexibility, and had some benefits for reducing costs and
increasing efficiencies, but that most IT implementations at the time were focused on a
“narrow concept of e-government.”*
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How IT Can Boost Government Productivity

IT can help boost government productivity in at least five ways. First, I'T can reduce
nonlabor inputs, such as by cutting material costs. Some governments cut material costs by
automating processes, making their energy usage more efficient, or using telework solutions
to reduce vehicle and fuel costs. For example, California’s prison system uses telehealth
devices to reduce the number of inmate medical trips, reducing costs related to gas and
vehicle maintenance and increasing safety.”” By offering self-service systems that allow
residents or businesses to submit information electronically, government agencies can cut
down on paper forms and mailing expenses, in addition to saving time.

Second, IT can reduce labor input by either enabling workers to be more efficient or to
completely substitute an IT process for the worker. In some cases these changes make
internal operations more efficient. For example, Michigan automated much of its HR
management system, allowing employees to fulfill most of their own HR needs online.”® In
other cases, government IT can make citizen- or business-facing operations more efficient,
and reduce labor input of both government and nongovernment employees. For example,
Arkansas employs a self-service web portal for businesses to complete more than 500
services online, reducing its employee costs.””

Third, IT can reduce government costs by redu cing waste, fraud, and abuse. For example,
New Mexico uses an advanced fraud detection system to identify irregularities in its
unemployment insurance program.”® Similarly, Massachusetts uses predictive modeling to
detect fraud in its Medicaid program, known as MassHealth, which is an integrated system
that uses algorithms to analyze all claims when they enter the system. Since its launch in
2013, the state has realized more than $10.5 million in cost savings by preventing errant
payments and post-payment recoveries. In its first year, MassHealth helped recoup its $6.9
million cost (most of which came from federal funds).” To the extent these payments were
for unnecessary services or enabled people to stay out of the workforce longer, they
boosted productivity.

Fourth, governments can increase the efficiency of their IT investments through actions
such as replacing older equipment with lower-cost technology, consolidating data centers,
digitizing paper-based workflows to eliminate printing costs, or moving to cloud-based
services. For example, in 2014 Texas implemented a cloud-based procurement system that
replaced its legacy system, cutting maintenance costs from $11.5 million annually to under
$3.3 million.* The total cost of this upgrade was $2,972,700 for subscription service
licenses and development time, and $185,900 in personnel costs.

Finally, government agencies can increase productivity by improving service quality. While
this may not lead to reduced inputs, by definition higher quality services result in increased
output. For example, Idaho uses a secure mobile payment processor enabled by Android-
based smartphones to take secure mobile payments in the field, increasing citizen
convenience and the security of each payment.”
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The focus of this report will largely be on the first two sources of government productivity
listed above: increased efficiency in labor and nonlabor inputs. The report will not
concentrate on modernization efforts; quality improvements; or waste, fraud, and abuse
reduction. Indeed, the focus of the report is not in how to boost IT efficiency—although
that can be important if overall IT investments are increasing—but rather how to use IT to
cut other government costs.

Technologies to Boost Government Productivity

Governments have a wide array of tools that they use to cut employee and material costs
and boost the productivity of their businesses and citizens. This section will explore some
of the functions I'T can streamline.

One way state governments can increase productivity while decreasing employee costs is to
substitute technology for employees, therefore eliminating the need for a person to execute
a service. Much of this use of technology involves self-service tools on the Internet, via
mobile devices, or at kiosks. For example, Michigan’s “MI HR” program allows its
employees to view earnings statements, change their insurance benefits, add and remove
dependents, and access other information from human resources, all while cutting the
state’s related employee costs.”? Arkansas partnered with the company NIC to establish
kiosks at its Department of Finance and Administration buildings to streamline the vehicle
registration process, removing the need for employees to greet customers and take
payments.” The kiosk system streamlines the process and reduces wait times, allowing
employees to optimize their time. Similarly, Utah moved many of its services online, such
as renewing a car, ordering birth certificates, and filing taxes, reducing the need for person-
to-person interactions between state government and its residents, and saving an estimate

$46 million.*

Governments can also use I'T to reduce their material and employee costs by eliminating
routine tasks, such as manual entry of paper forms. States can use a variety of technologies
to capture information electronically, such as online applications and smart, connected
devices. For example, Arkansas offers an automated corporation filing system that allows
businesses to submit forms electronically, eliminating the need for paper copies and manual
data entry.® This saves more than 2,064 employee ho urs annually due to manual entry and
approximately 72,144 sheets of paper each year. Similarly, before going digital, California’s
Department of Corrections and Rehabilitation (CDCR) used to maintain a file with each
inmate’s paper records, some of which were large enough to be stored in boxes.% Each time
CDCR transferred an inmate, its employees had to ship that inmate’s files to the next
prison. With over 137,000 inmates in CDCR’s care and hundreds of transfers a year, this
situation led to a complicated and costly system. By automating the files in its Strategic
Offender Management System, CDCR saved over $500,000 in paper costs and $1 million
in storage costs annually, not to mention eliminating unnecessary staff tasks and reducing
errors associated with the old paper system.”

THE INFORMATION TECHNOLOGY & INNOVATION FOUNDATION | OCTOBER 2015 PAGE 11l



States can also use mobile apps to streamline tasks. For example, Colorado uses a mobile
app to replace manual paper entry and better track at-risk adults in its Adult Protection
Services Program (APS).*® This application has allowed staff to reduce the time it takes to
complete a report by nearly 20 minutes each because they no longer have to manually enter
paper reports. As a result, APS has experienced a 40 percent increase in the number of cases
it can address.

Governments can also use IT to optimize the performance of their programs. For example,
Utah has placed thousands of sensors along its highways to help monitor road conditions
throughout the state during inclement weather. This helps the state put road crews where
they are most needed.” Similarly, Oregon implemented an active traffic management
program that uses sensors to automatically measures speeds, traffic flows, and congestion.
The state uses this information to predict traffic flows, monitor the weather, and alert
drivers in real time to their estimated travel times. By monitoring its highways, Oregon has
increased the efficiency of its road crews, and reduced the number of crashes.

Governments collect a lot of data through their many multifaceted programs—whether it
is tax data, water usage data, or license data. Recently, governments have started to see the
value of this information to analyze trends and adjust programs. This saves costs and boosts
efficiency by identifying shortcomings and opportunities to improve services. For example,
Indiana’s data infrastructure uses analysis to tackle a variety of state’s problems.”® When the
state discovered that its infant mortality rate was higher than the national average, Indiana
consulted its data infrastructure to identify risk factors associated with the problem, and the
legislature used this information to fund a solution.

CASE STUDIES

Virtually all states have been able to implement at least some IT projects that increased the
productivity of their services while cutting waste and eliminating workforce and material
costs. And for applications that are outward-facing, states have also cut costs of businesses,
other organizations (e.g., local governments), and citizens that interact with the state
government. The following section examines 10 case studies in which state governments
have used IT to increase productivity.

In March 2014, Indiana Governor Mike Pence instructed state agencies to collect and
share data with the Office of Management and Budget (OMB) and the Office of
Technology (IOT) to improve state services and programs.’' Pence realized that sharing
data, and the insights the state could glean from analyzing that data, could lead to cost
savings and solutions to complex problems. Indiana publishes data for 60 agencies to a
public-facing website, the Management and Performance Hub (MPH), with key
performance indicators (KPI) and an interactive dashboard, which helps the state identify
trends, shortcomings, and opportunities to improve programs and services.’* The software
for Indiana’s MPH cost the state $2.5 million, with an annual $550,000 maintenance fee.>
However, the state hopes to use this data analytics engine to tackle its most salient
problems, such as the state’s infant mortality rate, recidivism, and associated costs. This
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technology allows inquiries that once took hours to take only minutes, and state reports
that once took a month to prepare now take 30 minutes.’* This investment in I'T
infrastructure and analytics has also allowed Indiana to address a number of issues in
creative ways, such as using civic hackathons to track high density car accident zones. One
winner of the Indy Civic Hackathon developed a platform to prioritize public and private
investment into community revitalization by calculating reinvestment scores based on key
metrics from publically available data.”

The state uses MPH for more than just budgeting, but also to save lives. Indiana employed
this new data infrastructure to tackle the state’s infant mortality rate. As of 2013, the infant
mortality rate in the state was 7.7 deaths per 1,000 births—slightly higher than the
national average.’® Indiana’s goal was to get this rate below the national average by 2016.
The state asked the MPH team to compile data from 17 integrated data sets from five
agencies and four public sources and then pool information about conditions that may
influence infant health.”” The MPH gathered information, including demographics, health,
financial, and criminal history, insurance, and other potentially relevant data.’®

The MPH team found that inadequate prenatal care, Medicaid enrollment, and young
maternal age were the strongest predictors of infant mortality.”” More importantly, they
found that “while the identified high-risk subpopulations account for only 1.6 percent of
all Indiana births, they account for nearly 50 percent of infant deaths.”® This data-fueled
insight helped the State Department of Health secure funding and tailor its programming
to at-risk populations. The data was presented to Indiana legislators, who allotted $13.5
million in funding to support programs such as the Labor of Love campaign, which raises
awareness about infant mortality and connects the public with related resources.

Indiana’s effort to save infants’ lives reduced costs. It costs two to three times more to care
for babies born under 2,500 grams than for babies born at a healthier weight.®' Taxpayers
will realize these cost savings over time as programs are targeted to at-risk groups and there
are more healthy deliveries. The infant mortality prevention project was one product of
Indiana’s data-gathering system that can be used for similar projects, such as combating
drug abuse, which may result in even greater cost savings for the state.

The Pennsylvania Department of Transporta tion (PennDOT) maintains over 40,000 miles
of road and 25,000 bridges.®> One-quarter of these roadways are weight-restricted and
require weekly inspections by PennDOT inspectors when companies request access to
transport heavy equipment.® When a company requests the use of a state highway to haul
heavy equipment, the state conducts a survey on the “posted and bonded” roadway to chart
any damage to that road and conduct repairs if needed. The costs of these detailed
inspections are then passed along to state businesses, such as oil and gas companies that use
the roads for transporting their products. Prior to 2013, inspectors conducted these surveys
on paper and used digital cameras to capture road and bridge conditions. They returned to
the office weekly to enter the survey data manually into the database and store copies of the
digital pictures they took in filing cabinets. Because of this slow, paper-based process,
inspectors spent more time on administrative work than conducting surveys in the field.
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In January 2013, PennDOT implemented a mobile application to streamline weight-
restricted road and bridge inspections. Inspectors can now enter data and photographs into
the mobile application as they collect it. The mobile application uses cellular and Wi-Fi
connections to transmit data to PennDOT’s roads and bridges management databases.
Data may also be entered and stored offline, which allows inspections in the most remote
locations. All data is transmitted in real-time once a connection is established, making daily
reporting feasible.

The mobile application saves time and reduces the likelihood of data entry mistakes.
PennDOT estimates that inspectors save about 10 to 15 minutes per survey, which
translates to three to four hours of time savings in administrative work each week. This
amounts to roughly 6,000 hours saved each year and a total savings of approximately
$550,000 in personnel hours during 2013.%* Pennsylvania has used this cost savings to
increase business productivity. The state reduced the cost of inspections from $13.49 per
mile to $10.80 per mile, passing along over $500,000 in savings annually to companies
that pay to use posted and bonded roads.® By using a centralized system, the state was also
able to make its inspection processes more transparent and open. Citizens and bond posters
enjoyed increased efficiency in their ability to view real-time inspection data from
Pennsylvania’s public website.

The success of this project spurred Pennsylvania’s further adoption of mobile services.
PennDOT created a statewide Center for Excellence for Mobile Device Management to
enable other state agencies to leverage its expertise for new mobile solutions.® PennDOT
saw the number of active construction projects jump from 566 projects in 2013 to 832
projects in 2014. PennDOT added functionality to the Mobile Highway Construction
App to accommodate this increase, giving access to construction inspectors who verify all
materials delivered, verify work completed by contractors, and document other inspection
and quality assurance activities.®’

PennDOT estimates that construction inspectors saved over 62,000 hours in 2014, for a
total savings of almost $2.3 million.®® The app will be rolled out to 1,200 more inspectors
in 2015, and PennDOT expects the state will save over 379,200 person hours each year, or
more than $17.5 million.®” By using the mobile application, inspectors spend 92 percent of
their time on inspection activities, compared with 75 percent before the mobile
application.”” These productivity gains also transferred to the construction community.
Consultant inspectors saw cost savings in the amount of $150 per person per year through
the reduction of hard copy documentation.”" In addition, due to electronic routing
replacing the standard purchasing, printing, and shipping of reference documents for
construction jobs, contractors saved roughly $274,000 in 2014 alone. In total, the state
predicts this project will realize $18 million per year in operational efficiencies, including
the cost of the program, savings, and value-added inspection activities.”* Indeed, this use of
a mobile application resulted in tangible benefits for both the state and the transportation
construction community.
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Montana's online presence began in 2001 with 11 online services. It has since grown to a
suite of over 300 online services, processing 10.7 million transactions each year across 23
state departments and agencies.”” Montana estimates that it saved approximately $3.4
million over a five-year period (July 1, 2009 to June 30, 2014) by switching just four of its
services to an online delivery method.”* These direct cost savings are calculated primarily
from a reduction in associated personnel and material costs required to manually process
paper-based transactions.

The secretary of state switched to an automa ted process that allowed Montana-registered
businesses to file their annual reports online in 2005. Over a period of five years, the
Business Entity Annual Report service saved the state over $1.5 million by reducing the
cost of manual processing by $3.05 per transaction.”” Because of this efficiency, Montana
was able to reduce the number of temporary workers it hired to enter yearly reports. This
change also generated productivity gains for Montana businesses. Prior to online filings,
customers had to file their reports by paper in the secretary of state’s office, with lengthy
wait times for businesses.”® At the time of implementation, the secretary of state’s office
charged customers $15 to file their annual report by paper and $10 to file it online.”” This
resulted in cost savings for businesses over the next decade.” Furthermore, 78 percent of
users report that the online services make it easier to conduct business in Montana, and 74
percent of users agree that the services are business-friendly.”

In 2002, the Montana Department of Corrections implemented the Correctional Offender
Network (CON), which provides the public with real-time information about adult
convicted felons, including criminal record, sentence, physical description, and photo.*
The CON online service allows users to ook up information about convicted felons
without human interaction. The portal auto matically processed nearly 75,000 inquiries
between 2009 and 2014, saving the state over $1 million in personnel and material costs
associated with manual entry.*" The system was updated in 2015 to allow users to get this
information in real-time and on their mobile devices, saving them additional time.*

The Montana Department of Justice instituted the Temporary Registration Permit service
that allows citizens to quickly register a new vehicle online. This service saved the state
approximately $165,000 over five years by processing 238,617 transactions electronically.*
Similarly, the Department of Fish, Wildlife, and Parks automated its licensing system.
During the same five-year period, the state saved $645,885 by processing over 1.5 million
hunting and fishing transactions online.®* Both of these licensing systems saved time and
money for citizens who could perform transactions online rather than wait in line at a state
office. Both online services can also disseminate public notices and renewal reminders more
efficiently to license-holders and keep them up-to-date on relevant news and information.

The savings to the state across these four departments are significant, but user benefits are
also valuable. In a 2014 survey of 500 users of Montana’s online services, 94 percent report
that online services saved them time, and 92 percent report the services as reliable.®
Furthermore, by using a self-funded approach—where a private firm supplies the service
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with a small fee worked into the system so that it pays for itself, Montana was able to
implement these services without increasing its budget request.*

Before 2001, the Commonwealth of Virginia used a manual procurement process that was
time consuming and costly, and limited suppliers to selling to only to the agencies they
personally knew. Firms hoping to do business with Virginia’s government faced many
challenges. First, they had to physically travel to each agency and university purchasing
office to register as a vendor to simply see what opportunities were available. Alternately,
vendors could join a mailing list for $75 and receive a periodic listing of business
opportunities for projects costing $30,000 projects or more.” This created a barrier to
smaller businesses looking for more affordable opportunities to grow. When a contract was
secured, suppliers had to distribute paper catalogs to possible buyers, and if anything
changed price, suppliers had to communicate the change to each state agency separately.*
Each purchasing office had its own processes, creating inconsistencies in the information
given to suppliers, and leading to frequent returns and corrections that caused delivery
delays. Also, because everything was paper-based, businesses found it difficult to automate
internal processes to increase their own productivity.

In 2001, Virginia implemented the eVA program, a virtual enterprise-wide procurement
system that connected all agencies, higher education institutions, and local governments

1.8 €VA automates workflows and

that all stakeholders could access through a single porta
establishes rules and standards for buyers, while collecting and aggregating procurement
data and activity to create a transparent and auditable system. Suppliers are able to register
through a self-service portal on eVA, which is more convenient for both users and
eliminates the need to for each agency to duplicate the supplier’s information. Suppliers
submit electronic catalogs to the virtual marketplace, where state organizations can
immediately place orders. Suppliers can track contract opportunities and previous
transactions. Officials can generate solicitations inside the system, and notify vendors by
email about new opportunities. The entire procurement process—from bidding to

managing purchase orders to evaluation and reporting—is electronic.

The eVA has provided a number of benefits to state agencies and businesses. As of August
2014, Virginia reports that $37 billion dollars in purchases were generated through the
system and made immediately visible to the public.”” State organizations are able to find
opportunities to collaborate and leverage buying power to save money. It costs the state
$10 to $15 to automatically process purchases, compared with an estimated $125 price tag
for manual purchases.” Since Virginia completes over 450,000 purchases each year, even a
cost reduction of only 50 percent of this estimate would produce an annual savings in
administrative costs of roughly $22 million.”

eVA has significantly increased business competition, allowing more small businesses to
participate and reducing prices for buying agencies. The increased competition saved state
agencies approximately $30 million in 2014.” This system also created productivity gains
for businesses interacting with government. Suppliers’ delivery time has improved by 25
percent, and the time from solicitation to award has decreased by 70 percent.”® Suppliers
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now receive all orders in a standard format, reducing the number of errors and increasing
turnaround time. This efficiency has likely given these businesses the ability to further cut
both employee and material costs, resources that would have been tied up in the previous
manual outreach and paper system.

The success of eVA over the last decade and the growing use of mobile technologies
prompted Virginia to launch two eVA mobile apps. eVA Mobile 4 Business connects real-
time business opportunities to suppliers through a mobile platform.” Businesses can view
government procurement opportunities and check on their bids in real time, from their
mobile devices. The eVA Mobile Approvers a pp gives eVA government approvers real-time
access to procurement details, such as buyer information, on their mobile devices.
Information timeliness is a critical factor in purchasing decisions, because agencies often
have a limited window in which to acquire goods or services, and businesses have a limited
amount of time to submit bids. By ensuring that there is no divide in the amount or
timeliness of information given to applicant vendors, mobile apps increase competition for
businesses, which will in turn lower prices for government.

Like many other states, Ohio recognized the need to transform IT statewide to improve
service to citizens. As recently as 2013, most of the state’s 26 cabinet agencies and over 70
boards and commissions managed their own IT efforts.”® Similarly, many state programs
were administered at the county level, and program standards differed significantly from
county to county.” Under this governance model, counties had autonomy to deliver state-
appropriated services—such as those that deliver cash, food, and medical assistance benefits
to citizens—but were restricted from sharing data across county lines because of disparities
in their IT infrastructure and data collection methodologies.

To remedy the IT redundancy and lack of collaboration between county and state
governments, Ohio launched an IT transformation program in 2013. The program cost
the state $1.9 million over three years, and aimed to reduce the number of full-time IT
professionals by 400 through attrition and retirement, and make service delivery more
efficient through cross-boundary collaboration and self-service.”® Ohio plans to reach these
goals by expanding private cloud infrastructure, encouraging enterprise shared solutions,
and improving online government services.”

One of Ohio’s first modernization projects in this effort began in early 2013 in response to
the changing health-care landscape that extended Medicaid coverage to an additional
275,000 residents.'® The Office of Health Transformation (OHT) launched the
Integrated Eligibility (IE) system to simplify and expedite eligibility determination for
multiple Health and Human Services programs and enhance the ability of state and local
entities to work together.'" The first release of the IE system rolled out in October 2013 to
citizens eligible for early enrollment based on their modified adjusted gross income. The
second phase, which is scheduled to begin in September 2015, will extend access to this
program to other users of Medicaid and similar income-based benefits programs.'”?

The IE system has the capacity to give 300,000 users access to health and human services
programs through a self-service portal called benefits.ohio.gov.'” It integrates with various
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federal agencies’ databases—Homeland Security, Social Security, Internal Revenue Service,
Medicaid, and Medicare—to enable real-time data verification and eligibility
determination. As of 2014, the IE system supports 2.3 million Medicaid recipients and
20,000 caseworkers across 88 counties. Since its rollout, the IE system has handled over
400,000 applications, approximately 15 percent of which were processed without case

worker intervention.'*

Given the success of the IE project, the state then launched additional initiatives to
improve access to Medicaid benefits using the benefits.ohio.gov website. In January 2014,
the Ohio Department of Rehabilitation and Corrections and the Ohio Department of
Medicaid (ODM) launched a joint venture to help offenders apply for benefits prior to
their release.'” The aim of the program was to provide continued health care for offenders
after reentry, with the hopes of reducing recidivism rates. ' Access to treatments, especially
mental health and substance abuse services, is critical to successful reentry and improved
health outcomes. In the long term, reduced recidivism rates save tax dollars spent on a high
incarceration rate.

California’s Department of Corrections and Rehabilitation (CDCR) has 35 institutions,
137,000 inmates, and 60,000 parolees, managing a vast amount of information for a large
number of stakeholders. Because California prisons are spread out in rural areas over a large
state, health care can be a difficult challenge. At rural prisons, health-care specialists are
often in short supply, and physicians do not normally choose to locate permanently in the
area. Thus, there are high turnover rates for prison physicians, which increased training
costs for CDCR’s health-care organization, called California Correctional Health Care
Services (CCHCS), and created a need for inmates to be physically transported to
specialists. This travel was long and expensive, given that the price of gas had jumped to $4
a gallon.'”” To fix the problem, CCHCS employed telehealth solutions to decrease costs
and get inmates the care they needed.

By 2004, California had installed telehealth equipment in a number of its prisons, but only
five accounted for roughly 60 percent of the state’s telehealth consults.'® In fact, at that
time, nine of the prisons outfitted with this equipment did not use it and thus did not
receive any cost benefits. Then in 2009 CCHCS aggressively expanded its telehealth
program to get its rural prisons connected to specialty health care, developing a strategic
plan to better coordinate these efforts.'” This program contracted private health-care
entities throughout the state to provide corrections staff with remote access to medical
specialists, and in the case of emergencies, it allowed inmates to get an evaluation without a
transfer. This program allowed prison staff to collaborate with over 7,000 health-care staff,
including doctors, nurses, and pharmacists.

The CCHCS telemedicine program uses 81 tele presence endpoints to connect staff and
patients to specialists through video, audio, and other sensory technologies, such as
stethoscopes.''” It set up endpoints at correctional institutions that linked to endpoints at
physicians’ offices throughout the state, using high-resolution cameras and audio
equipment to allow physicians to communicate directly with patients.''! By 2012,
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California had set up these stations in 33 of its prisons, serving an approximate population
of 166,000 inmates.

This program resulted in a 21 percent increased number of inmate medical encounters in
its first year, because inmates had easier access to medical care.'* By 2012, more than 50
percent of California’s correctional facilities conducted their specialty health-care
encounters through telemedicine. Not only did this program enhance public safety—when
appropriate, inmates no longer need to be transported off prison grounds for health care—
but it also reduced CDCR’s material costs related to security, gas, and vehicle maintenance.

In fact, CDCR estimated that telemedicine saved the state an average of $850 per trip.'"

The highway that runs through the southwestern suburbs of Portland, Oregon, known as
Route 217, serves an average of over 115,000 vehicles per day.'"* This highway is prone to
dense traffic with nine closely spaced lanes that often contain entering and exiting traffic,
particularly during rush hours. In the last three decades, traffic on this busy thoroughfare
has more than doubled, resulting in reduced mobility, decreased safety, and increased wait
times for motorists. Indeed, this freeway’s crash rates and congestion were higher than the
national averages. As the Oregon Department of Transportation (ODOT) reports, the
majority of motorists were forced to rely on past experience and proximity of the traffic in
front of them to estimate traffic incidents.

To address this problem, ODOT implemented the Active Traffic Management (ATM)
project in fall 2012, which measures speeds, traffic flows, and congestion, using this
information to alert drivers in real time about travel times. The system uses a variety of
input data from road sensors that detect volume, occupancy, and speed, as well as weather
and highway traveler condition databases. The fully automated system calculates traffic and
weather-based variables, congestion warnings, advisory speeds, and travel times to common

destinations. The system was part of a $20 million project to improve the corridor. '

The system benefits both citizens and business es by communicating upcoming congestion.
Highway signs relay the system’s information, so drivers can keep their eyes on the road,
and can consider alternative routes or adjust their schedules to better plan their destination
arrival times. The system also regulates the flow of traffic, which keeps trafhc moving more
rapidly during peak operation. This has led to reduced travel times for drivers. Peak traffic
hours during mornings and evenings have decreased by 9 percent, while midday travel
times experienced between 8 and 18 percent reduction.''® This adds up to an average time-
savings of 18 minutes for drivers on Route 217. Furthermore, the highway’s time
variabilitcy—the range of time that the route could take to travel—decreased by 50 percent.
As a theoretical example, if a ride took between 10 and 30 minutes to travel before, that
ride would take between 5 and 15 minutes after the ATM was introduced. This amounts

to over $116 million in savings a year for drivers.'"”

The ATM system also reduced traffic accidents. In 2010, Route 217 had a crash rate of
0.66 per million vehicle miles, with approximately 200 crashes per year.''® Early studies
indicate that, in November 2014, during winter weather conditions, the number of crash-
related incidents decreased by 25 percent.
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In winter, Utah drivers can experience large quantities of snow and ice. To protect the
population and decrease its upkeep costs, Utah has placed thousands of sensors along
highways to help monitor road conditions throughout the state. The Utah Department of
Transportation, the state agency in charge of these efforts, sought to use technology, data
analytics, and the Internet of Things to help optimize these services while lowering costs.

The Department’s Winter Road Weather Index (WRWI) is a real-time tool the state uses
to monitor storms, evaluate their intensity, study the accumulation of snow on roadways,
and assess the effectiveness of snow removal efforts. All of WRWT’s data comes from
sensors installed next to roadways called Road Weather Information System (RW1IS)
units.'"” These sensors gather data on multiple environmental factors, such as precipitation,
road temperature, friction on the roads, air temperature, and wind speed. These RWIS
units also have pole-mounted infrared sensors that scan the road, allowing personnel to
gauge the surface of the road by analyzing light reflected from snow and ice.'* By 2014,
Utah had expanded its number of RW1IS sites collecting data with specialized sensors from
16 to 71."*! The department uses these sensors to expedite snow removal, as well as
optimize its use of materials and labor.

Not only do these sensors help with large winter storms, Utah also uses them to respond to
flooding, landslides, and other natural disasters. In the summer of 2012, a wildfire burned
10 miles of steep terrain in Huntington Canyon along the Utah State Route (SR) 31
highway.'** In 2013, Utah deployed a RWIS sensor in the area to collect weather data and
monitor the at-risk region. The sensor moni tored for excess flooding, allowing the
department to provide continual updates to the public during storms. By monitoring this
information, Utah shut down the highway prior to every debris flow in the region in 2013.
As a result, there were no injuries, fatalities, or equipment losses in that period of time, and
the department was able to provide quicker, safer, and more efficient cleanup. Indeed,
debris flow-related repair costs on SR-31 went from $600,000 in 2012 to just $80,000 in
2013 due to these road closures.'?® In addition, the state estimates that it saved $50,000
from reduced risk to field crews, motorists, and equipment on SR-31 alone. '**

Utah also uploads the information it gathers from its RWIS and provides the public with
real-time updated road conditions on its website and through a smartphone app.'?
Citizens are also encouraged to log into the app and report road conditions as they
experience them. The app has been popular, with over 190,000 downloads at the end of
the 2013 fiscal year in a state with only 3 million residents.'*® Citizen information is added
to RWIS, allowing for increased accuracy and efficiency in RWIS weather reports and

snow plow deployment.'”’

RWIS has led to a savings of $2.2 million in state snow and ice response activities and
reduced car crashes in Utah by 39 percent.'”® These gains also benefited the community.
Due to the government’s increased mobility in making timely repairs, Utah reduced the
time required for road closures, increasing traffic flow and contributing to reduced fuel
costs, increased road safety, and decreased commute times.
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Waiting in line for a driver’s license can be frustrating. In 2012, new requirements from
the U.S. Department of Homeland Security’s Real ID Program—an enforcement plan that
required secure driver’s licenses and identification documents—made this process even
worse in Georgia by significantly increasing wait times at customer service centers.'” With
the help of federal funding, Georgia’s Department of Driver Services (DDS) set out to find
a way to reduce these wait times.

Georgia employed a number of technical solutions. First, the state set up a pre-apply online
program that enabled customers to complete a driver’s license or identification card
application over the Internet prior to visiting the customer service center. Within one year
of implementation, more than 44,000 citizens had used the pre-apply program, reducing
their wait times at DDS customer centers.'?’ Georgia also made this service accessible via
mobile, and as of the end of 2014, mobile users represented 38 percent of DDS’s citizen

driver’s database."!

When customers submit their applications via the online or mobile
website, their stored information automatically pre-populates the customer’s record, which

reduces data entry errors and improves staff efficiency.

Second, DDS installed kiosks in its customer center lobbies that allowed customers to
check in and print their own service number ticket. DDS kiosks function like a ticket
dispenser with a touch-screen device that displays high-resolution graphics. The interface
requires customers to navigate through only two screens before getting a service number
and being assigned to a customer service representative, a process that typically takes less
than two minutes to complete. Once signed in, customers are directed to a self-service area
to complete the license application (if they have not already completed the pre-apply
program online). There, customers can access and print missing documentation if they
forgot it, thereby avoiding a second trip to the customer center.

These self-service tools cut the average wait time of customers at Georgia’s centers by 39
minutes while also decreasing the time it took to complete a transaction from 20 minutes
to 3. Given that DDS customer service centers in October 2014 processed 5,660
transactions, this efliciency is a time-savings of over 60,000 hours every year for both staff
and customers at each of the four service centers where DDS initially rolled out the

service.'??

DDS hopes to integrate this service into more of its 66 service centers over time.
It also improved staff efficiency by cutting unnecessary tasks. For example, these service

centers no longer need an employee to check in customers and distribute tickets.

The state also created 24-hour kiosks to allow for vehicle tag renewals. Because insurance
and emissions tests are electronically submitted to the state, there is no physical paperwork
required (except a driver’s license and tag number) to renew a tag.'” Citizens can renew up
to 10 vehicles at once at a cost of $3 per vehicle. While these kiosks have only been rolled
out in a few counties, further adoption will help improve efficiency and cut wait times at
DDS customer centers. Georgia’s switch to an online portal and self-service kiosks has
increased DDS’s data accuracy, reduced traffic at its customer centers, reduced fraud, and
increased efficiency for both customer center staff and citizens alike.
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Before 2014, during tax season, the Illinois Department of Revenue (IDOR) faced a
surging number of inbound emails and calls with citizen questions about state tax laws.
The influx strained state call-processing centers. IDOR entered into a public-private
partnership to implement an online portal powered to reduce this load and produce rapid
responses to taxpayer questions. '**

The new system, called the Taxpayer Answer Center, helped improve taxpayer compliance
by creating a cross-channel solution that made taxpayer content consistent across the
government’s website, social media channels, and call centers. '*° The online portal
automatically listed the top 20 most-asked questions for taxpayers, allowing a large
percentage of website visitors to get their answer with one click. If the citizen’s question
was not within the top 20 most frequently asked questions, the online portal generated 500
question-and-answer pairs that allowed taxpayers viewing the system to quickly get the
answers they wanted. By answering all of the common questions, the online portal was able
to increase staff productivity by putting them to use answering more difficult questions
that required expert knowledge.

The system also generates reports for IDOR, flagging areas of the tax code that give
customers particular trouble, such as a particular section with confusing language, allowing
IDOR to quickly clarify language and reduce taxpayer error and time spent on corrections.
This new system boosted citizen productivity by decreasing hold times and call processing
times. In the end, this new system was able to reduce IDOR’s email volume by 83 percent,
and it purportedly payed for itself within six months.'*

CHALLENGES IN USING IT TO RAISE GOVERNMENT PRODUCTIVITY

Despite the clear benefits to government, citizens, and businesses, public sector attempts to
use IT to improve productivity have been sporadic at best when compared with a
benchmark of full adoption and use. This benchmark assumes that every single function in
every single state would have implemented IT in a cost-effective way in its government
services—such as by replacing paper or face-to-face transactions—and adoption rates
would be in the 90 to 100 percent range. While exact data on where states are vis-a-vis this
benchmark are not available, it appears that they are a long way off. And this does not
include keeping up to global best practice in emerging IT areas of data analytics, the
Internet of things, kiosks, and mobile.

This is not to say that all private businesses have taken full advantage of the suite of IT
tools available to them. Smaller companies generally are farther behind than larger ones.
And some industries (such as information, financial services, and biotechnology) are
generally farther ahead than others (such as hospitality and retail)."”” Moreover, OECD has
shown the gap between the most productive firms and the rest is large and growing.'**
However, state governments are not small like small businesses, and much of what they do
involves information processing functions. Therefore, there is no reason why they could
not be leaders in productivity growth. In addition, states overall have not been IT leaders,
especially compared with leading private sector organizations. In part this is due to budget

limitations, bureaucratic restrictions, and more limited incentives for change.
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There are four main reasons why state governments are generally behind the I'T adoption
and use curve compared with similar private sector organizations of their size: failure to
adequately measure productivity benefits, IT budget and procurement constraints,
organizational barriers, and resistance to downsizing

Failure to Adequately Measure Productivity

When state agencies make decisions about what I'T programs they want to implement,
they often do not weigh the productivity gains beyond their individual agency.
Furthermore, when they report on the effectiveness of their projects, they rarely measure
government productivity.

Despite executing large programs to increase efficiency, most states have little idea of how
their productivity has changed over time. Indeed, most governments—even the federal
government—do not even track productivity gains.'”” The last time states and local
governments had a solid measure of their productivity was in 1994 when the U.S. Congress
cut funding to the Bureau of Labor Statistics’ state and local government productivity
series."” This means that most states do not know if their productivity is increasing or
decreasing from year to year.

For businesses, outputs are measured with a single endogenous quantity (i.e., firms
maximize outputs for a given level of inputs). However, when it comes to the government’s
programs, the goal of any project is to maximize that program’s overall value to the public.
In this sense, productivity gains from IT-enabled government programs are not only by the
p g g prog y by
government, but by the citizens, businesses, and local governments they serve as well.

All too often when agencies and appropriators make decisions about whether to fund IT
programs, and evaluate already implemented programs for their effectiveness, they usually
look only at impacts within the government enterprise and do not include broader
economy-wide savings. Governments need to expand their measure of productivity to
include nongovernmental gains. Doing so will increase the return on investment of
many projects.

IT Budget and Procurement Constraints

When states make I'T decisions, officials must often navigate complex budgetary and
procurement processes. As states strive to be more agile and responsive, they face challenges
that include IT systems that are out-of-date, inconsistent federal funding requirements, and
a focus on performance metrics over cost savings.

On average states spend 80 percent of their I'T budget on maintaining existing systems,
leaving only 20 percent of the budget for new IT investments.'*! And in some cases the
legacy systems are inadequate, creating inefficiencies. For example, the Tennessee
Comptroller’s Office discovered that the state wrongly issued $98 million in
unemployment claims, including checks to prisoners and the deceased over a six-year
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period, because a 40-year-old malfunctioning computer system was filled with glitches,
often forcing employees to revert to manual processes.'* Maintaining inefficient and costly
systems is expensive and limits the funds that states have to update these systems. Some
state officials understand this barrier. “The biggest issue is money, given the billions of
dollars needed to modernize those systems across the country,” said Doug Robinson,
executive director of National Association of State Chief Information Officers (NASCIO).
“What many people don’t understand is that the digital infrastructure is just as fragile as
the physical infrastructure—the roads and bridges in need of repairs. Both require money
to fix.”'"® Many state systems are decades old, and are not interoperable, making sharing
information and updating them even more costly.

Rather than invest more money now to upgrade systems so that maintenance costs are
lower over time (and performance is higher), however, most states scrimp on capital
expenditure investment but pay higher operational expenditures. In other words, too few
state policymakers are willing to treat IT projects as long-term capital investments worthy
144

of funding. Instead, they often fund IT on a year-to-year budget.

From 2009 to 2013, the U.S. private sector increased investments in I'T by 15 percent, or
over $447 billion.'® In contrast, state and local IT spending has remained fairly steady at
around 3.6 percent of the total operational budget over the last five years, with state
spending per employee actually declining to $8,355 in 2014 from $8,581 in 2013."
According to Deltek, states spent approximately $25.8 billion on IT in 2014.""

Federal funds often support state I'T. Unfortunately, this also leads to complications when
federal requirements are inconsistent and ambiguous, and federal directives do not align
with state priorities. For example, federal earmarks on state funding often restrict states
from financing government software solutions because this investment is an intangible
asset.'*® Similarly, online consumers of state websites cannot use a single login for multiple
government websites because of inconsistent federal cybersecurity regulations for those
agencies’ funding.'® This lack of federal coordination often further forces state IT
programs into silos, especially when it comes to the data they collect. Different federal
agencies may require different data standards, reporting requirements, programmatic rules,
or IT infrastructure from other state agencies, leading to incompatibility among agencies
within states.

Lack of federal alignment and coordination also hampers the possibility of future cross-
boundary data sharing and shared services—a top priority for many states. For example, the
Substance Abuse and Mental Health Services Administration (SAMHSA) awards block
grants to state governments for substance abuse prevention and treatment, and community
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mental health services."”” How states use this funding for treatment and prevention

programs varies as do their reporting requirements. According to the SAMHSA website,
grantees receive progress reporting guidelines and requirements at the time of the award."'
Depending on the nature and goals of the specific program, reporting requirements for one
state may not match the requirements of a neighboring state. This becomes a problem

when sharing health information across state lines.
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Organizational Barriers
Evidence from the private sector suggests that I'T is most effective in driving productivity

12 Both increased productivity

when it is associated with business process reengineering.
and reengineering can disrupt governmental organizations and as such can run into
obstacles from organizational cultures that typically resist change. Moreover, the state
official in charge of executing IT efficiencies, usually the state Chief Information Officer
(CIO), often lacks the authority to mandate IT-enabled reengineering, and in no state is
there a chief productivity officer whose job it is to drive agency productivity. And even if
agency heads decide to move forward with IT-enabled reengineering, agency employees can
resist the change. The result is a lack of ince ntives for relevant stakeholders to change the

Status quo.

CIOs in most states lack control over the IT budgetary and procurement processes for
individual agencies and only provide oversight to those agencies on a project-by-project
basis.'”” Decentralized budget and procurement processes are not only complex and
inconsistent, but they also limit the CIO’s ability to understand the full scope of IT needs
across the state.

One challenge starts with procurement. Nearly two-thirds of state-level CIOs view their
154

procurement process as either somewhat or very ineffective.™* Agency heads historically
managed procurement processes independently to identify IT solutions that best matched
their mission and goals. Therefore, agencies have their own stake in the procurement
process and are hesitant to relinquish control to a centralized authority. While this
disjointed process offers some benefits in the form of agency empowerment, it also leads to
duplicative IT costs and muddled IT standards across the state. This dynamic also often
forces CIOs to battle to change agency IT decisions and exercise their I'T expertise in
agencies’ procurement decisions. This hinders the CIO’s ability to provide interoperable IT
solutions to state agencies while cutting duplicative efforts. If CIOs are unable to make
purchasing decisions, then they are unable to choose IT investments that could boost the

state’s productivity.

State IT agencies often do not leverage third-party organizations as partners in providing e-
government services and connecting government services to private ones."”” Moreover, it is
often difficult for agencies to be citizen-centric, designing applications with the needs of
the user first and foremost in mind. Governments need to do more to think of themselves
less as direct providers of e-government services and more as enablers of third-party
integrators that tie together multiple agencies across multiple levels of government to
package information, forms, regulations, and other government services and requirements
in a user-friendly way.

There are three major goals of e-government: increase administrative efficiency, improve
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service, and increase citizen engagement.”® Certainly all three are important. However, it is

perhaps surprising that most governments focus more on the second goal—and to some
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extent on the third—than they do on the first. Only a few states explicitly target headcount
reduction through e-government or reward their employees or agencies for cutting costs
and increasing their productivity. For example, Minnesota’s Office of Continuous
Improvement offers awards for productivity gains."”” Moreover, without different
incentives, many agencies are behaving rationally. Unlike the private sector that can keep
its entire bottom-line savings, public sector agencies that cut costs and save money are
usually rewarded with smaller budgets. If state employees believe that they will receive no
reward or acknowledgement for improving the efficiency in their daily work, why would
they bother to change anything?

As a result, government officials tend to make the case for increased government IT
investment based on issues like employee retention, quality, and other often vague benefits,
rather than how they can cut costs or generate the greatest value for the largest number of
people. For example, it is often easier for state I'T officials to argue for their budgets based
on how IT can help agencies improve their performance rather than how it can help
agencies employ a smaller workforce. Indeed, this adds to the perception that employee
retention is always a positive, pushing policymakers not to commit to savings if achieving it
requires downsizing the workforce.

However, some foreign governments have been able to overcome this resistance and make
it clear that a key goal of e-government is productivity. For example, the strategic plan
developed by the Danish Agency for Digitisation makes it clear that the first of three
goals of the strategy is “a productive and efficient public sector” and to get there they will
focus on automation of public administrative procedures."”® The U.K. government
e-government strategy set a goal of 2.5 percent productivity improvements, including
through headcount cuts.'”

Resistance to Downsizing

Much of productivity improvement involves reduced headcount. For example, with self-
service, users can access state services and complete transactions online without any face-to-
face interaction. Reducing headcount can happen in one of three ways—attrition,
redeployment, or downsizing the workforce. States often find it difficult to lay off
government employees, forcing them to reduce their workforce through either attrition or
redeployment. In fact, CIOs are often unwilling to discuss replacing state labor force with
technology alternatives for fear that it will generate IT opposition.

This is in part because these new opportunities may be met with backlash as most state
employees are unionized and public sector unions have placed a high emphasis on their
members’ job security. For example, in the case of the Massachusetts I'T consolidation
project in 2009, IT leadership had to consider union priorities of the National Association
of Government Employees collective bargaining units before making any workforce
changes.'® Not only do staff and their respective collective bargaining units worry about
potential layoffs, states must also overcome contract renegotiations that address seniority
rights, department shifts, new responsibilities and job descriptions, and allowable
participation in professional development and training activities.'®' In California, almost all
state employees can engage in collective bargaining. This leads to situations where
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negotiated labor contracts between California and state government employee unions allow
state workers to retire, collect their pensions and then return to work, often making more
money than they did before.'® They also can purchase more lucrative pension benefits
before they retire. This pushback often plays to the politics of headcount, where states do
not want to be seen cutting any workers or reporting workforce reductions. Over 2 million
state workers are represented by unions, which is a rate of 32.8 percent—almost five times
higher than private-sector workers.'® This institutional barrier to removing superfluous
employees forces states to enter into hiring freezes as they wait for worker attrition.

RECOMMENDATIONS

States face many barriers to driving IT-enabled productivity. However, to make faster
progress toward this goal, there are a number of steps that states should take.

Strategy Recommendations
If states are to better drive IT-enabled productivity, this goal needs to be elevated to a
strategic level.

States should develop IT-enabled productivity strategies with the explicit goal of being able
to cut headcount while producing the same or higher level of services. This strategy should
be led by the state CIO, and lessons learned should be shared among all state agencies and
other states. This strategy would require a detailed analysis of each agency, evaluating how
to reduce headcount and cut costs through IT-enabled systems. For example, if a CIO sees
an opportunity to incorporate kiosks in public sector customer service centers, thereby
reducing headcount and boosting efficiency, he or she should move to help the agency
incorporate that technology. As part of these efforts, policymakers should not shy away
from attrition or workforce reductions. Indeed, that is an indicator of success, as long as
service quality and output are not cut.

In short, CIOs need to be more explicit about the promise of exchanging technology for
labor. They need to articulate that a key purpose of state e-government should be to cut

the costs of government, including labor costs. If state policymakers want to use those
savings to expand services so that no workers are laid off, that can be their choice.
Nevertheless, the CIO’s role should be to drive IT-led productivity. This strategy should
appeal to both sides of the political spectrum. Policymakers interested in decreasing the size
of government can use the cost savings from this strategy to cut taxes. Policymakers
interested in providing expanded public services can use cost savings to support additional
services and investments.

Organizational Recommendations
CIOs serve an important role in state governments, creating a comprehensive I'T vision for

the state. However, governors should change this role to have their CIOs focus on
improving productivity in all agencies and services through the use of IT. This change
would require statewide CIOs to have increased decision-making authority.
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In order for state CIOs to implement a comprehensive state productivity strategy, they will
not only need increased authority, they will also need strong backing and leadership from
the governor. Without the governor’s leadership to overcome potential agency and
legislative resistance, the most effective CIO will not succeed. CIOs cannot be the only
voice for change in state government.

However, governors also need to elevate the role of the CIO, not just to provide the
position with more authority to oversee a comprehensive IT strategy, but also a
comprehensive I'T-enabled productivity strategy. This strategy would enable CIOs to plan
and coordinate I'T investments with an eye to improving efficiency across all state
operations, not merely focus on IT outcomes.

States should empower their state-level CIO (or the equivalent position) to oversee I'T
contracts, appropriate state funding for I'T, make hiring and firing decisions, and optimize
state data center usage. The goal of this governance structure would not be to undermine
individual agency’s missions or access to IT, but rather to give each state’s IT efforts a
singular vision and a flexible framework to increase the state’s productivity. For example,
Oklahoma’s CIO is empowered through a flexible shared-services model to cross-train and
move around the state’s database administrators among agencies to fill gaps and meet
agency’s differing needs.'**

Much of what is fashionable for state CIOs is the promise of improving IT systems, such as
switching from legacy systems to the cloud, acquiring better security suites, or developing
comprehensive IT strategies. This approach is notable because more advanced systems do
Serve a purpose in cost cutting; however, this strategy is focused on overall IT improvement
rather than using IT to solve individual problems. IT systems fundamentally promise to
increase the efficiency and effectiveness in government through boosted productivity. To
meet this need, CIOs should be focused not just on IT infrastructure, but also on I'T-
enabled process reengineering.

ClIOs should proactively seek out technologies that can improve state processes, cut costs,
and serve more citizens. CIOs should look for these opportunities, or encourage state
agencies to look for these opportunities, in nontraditional places for IT (e.g., forestry,
wildlife, or construction-focused agencies). For example, if a self-service mobile app can
completely cut out the need for manual paper entry for a parks and recreation department,
the CIO should investigate that opportunity.

While many state information functions dealing with businesses or citizens are digital,
often the usage rate is low. This is usually because the state does not do enough to publicize
the e-government channel. In many cases, the e-government channel is poorly designed, so
that it is easier to use traditional paper forms. One step states could take would be for every
e-government function to allow users to rank the ease of use of the transaction, with the
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least user-friendly functions being highlighted every year to the public and the legislature.
A second step would be to set deadlines for when users must interact digitally with the
state. This is particularly important in business-to-government functions where virtually
every business is online, or if it is not, it should be.

Budget Recommendations

When states budget for I'T decisions, there are a number of changes they can make to
improve their productivity, including tracking and rewarding internal productivity gains,
accounting for external productivity gains, and embracing public-private partnerships to
cut costs.

States should track and report their annual productivity gains, and productivity gains
associated with each of their public projects. By assessing these gains from year to year,
states can begin to understand if their IT investments are increasing overall productivity.
This could be the function of the CIO or the state budget office. State policymakers should
spur the state and its workforce’s culture into one of continuous improvement and
productivity, producing reports on the improvements, cost savings, and the overall
productivity of the state of that year.

As part of this effort, states should establish programs that acknowledge and reward
agencies and state employees for productivity gains. For example, in 2007 Minnesota
created the Office of Continuous Improvement to find ways to reduce waste, save money,
and make state services work better for Minnesotans. The office presents “Continuous
Improvement Awards” to state employee teams for innovating and improving state services,
with awards based on measurable improved outcomes; increased efficiencies such as time or
cost savings; increased quality, compliance, or customer service; and high levels of
employee involvement and engagement in the improvement efforts.'® While IT use is not
required to win the award, recipients often do just that. For example, in 2012, the
Minnesota Department of Revenue won a 2012 Continuous Improvement Award for its e-
Services system, which allowed businesses to pay taxes, file their returns, and access their
information online.'® This system not only saved businesses money, but also saved the
state $400,000 a year.'”’

Similarly, a group called Florida TaxWatch issues annual “Prudential Productivity Awards”
to state employees who reduced costs and improved services for Florida taxpayers.'*®
For example, a team from the Florida Department of Highway Safety and Motor
Vehicles was recognized for saving the state over $1.8 million as part of its database

consolidation effort.'®

IT-enabled government applications should be evaluated not just on the basis of what they
do for the government enterprise, but also on impacts on users’ productivity. Therefore,
even if an e-government application might not improve state productivity, it may cut costs
for users. These benefits, such as reduced ti me for vehicle registration processing, less
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waiting in lines at the state DMV, the ability to file government forms electronically, and
others, should be considered when making decisions about investments.

Businesses are already seeing productivity growth through the use of government services.
In one survey of Utah businesses, 91 percent said state e-government services saved them
time; 86 percent said these services make it easier to conduct business in the state; and 85
percent said the services reinforce the notion that Utah is a business-friendly state.”’ When
Utah implemented its RWIS system along SR31 to track flooding after a wild fire, it
estimated that the state avoided $50,000 in costs to not only field crews, but Utah
motorists as well.'”!

State policymakers often view investment in IT with a standard return on investment
(ROI) ratio, which analyzes the amount of money a state invests and the internal return
that the state realizes on that investment. When deciding to allocate budget authority for
IT projects, states need to use an expanded definition of ROI to include nongovernmental
entities such as businesses and citizens. Doing so will yield a larger ROI that will allow
states to justify more IT investments as more projects exceed hurdle rates, the minimum
positive effect that a state expects to realize when investing in a project. Therefore states
should require all agencies to include productivity gains outside of government in their
ROI calculations.

All too often state agencies are not able to get budget authority for investments, even those
with a positive ROI. In these cases governments should consider engaging in partnerships.
In some of these, business invests the capital to create and operate the program and keeps a
share of the savings. These public-private partnerships are already creating savings in a
myriad of different government programs. In these situations companies offer services to
governments that are paid for through eficiency fees that usually range from $1 to $3 per
transaction to cover the cost of building and maintaining IT-enabled government

172 For example, when Montana automated many of its services, it used a self-

systems.
funded model in which private firms supplied the service in exchange for a small fee added
to online services that charge transaction fees.'”” Utah avoided $15 million in costs over five
years when it moved nine of its services online through a self-funded model."”* Because this
model only pays the private interests when citizens or businesses use the government
service, it acts as an incentive for the private sector to design user-friendly services and to
actively market the service to users. This, in turn, brings more users to the service,

increasing productivity for government and users.

In other types of partnerships, such as electronic state tax preparation, the private sector
itself provides the service. There is no reason why more state services—particularly those
related to business, such as the myriad of regulatory forms businesses must file—could not
be set up so that external providers provide the service. This would require states to open
up their systems to private sector integration. The advantage of such an approach is that
private sector providers have a very strong incentive to increase the use and efficiency of the
e-channel. Rather than making citizens come to government for services, this strategy will
encourage government services to go to people. For example, there is no reason why car
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registration cannot be integrated into existing online transactions that are engaged when
and where a car is purchased or insured. Indeed, citizens should be able to aggregate a
wide share of federal, state, and local government recurring transactions, such as passport
renewal, driver’s license applications, and car emissions tests, and be able to have
third-party private sector providers be the middleman for them in engaging with
government electronically.

Furthermore, these IT public-private partnerships may grow in importance as states find it
more difficult to attract qualified I'T workers. Indeed, states also report difhiculties

recruiting and retaining qualified IT personnel.'” In fact, 86 percent of states support this
176

claim, saying they encounter difficulties filling vacant positions. '”* Nearly 92 percent of
states believe salary rates and pay grade structures present a challenge for attracting needed
IT staff.'”” States can start to address this issue by engaging in public-private partnerships

for IT services that supplant the need for workers.

Intergovernmental Recommendations

Government collaboration and asset sharing are invaluable to producing productivity
benefits across the public sector. The fo llowing section offers recommendations for
governments to work together to boost public sector productivity.

As detailed above, federal funding directives often allow different data standards, reporting
requirements, programmatic rules, or IT infrastructure among state agencies. Indeed,
program requirements and directives imposed by federal agencies have unintentionally
hindered state government efforts to integrate program delivery, update service channels,
and lower costs. Recognizing this problem, the White House issued a memorandum in
2011 entitled “Administrative Flexibility, Lower Costs, and Better Results for State, Local,
and Tribal Governments,” which directed states to simplify and harmonize overlapping

78 However, many differing standards remain today. The Office of

requirements.
Management and Budget should incorporate language into its funding that allows states to
develop certain IT and software standards, so they can use similar standards among
agencies, local governments, and other states. The federal government could set minimum
guidelines for certain areas such as security, but offer states the flexibility to implement

those guidelines.

Some businesses have established internal “venture” funds to support innovative internal
programs, including ones that boost productivity. State governments should do the same.
State agencies should be able to apply for relatively modest grants to beta test new
approaches that hold promise for driving productivity improvements. If the pilot is
successful and shows promise, the agency can include expanded funding in its overall
budget request or seek to partner with the private sector on an e-government
public-private partnership.
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However, the federal government needs to also play a role. One challenge is that some of
the benefits of state I'T programs spill over to other states. Another challenge is that the IT
solutions developed in one state could be relatively easily replicated in other states, but for a
variety of reasons are not. The U.S. federal government should adopt a productivity
interstate services challenge program to address these issues, operated out of the federal

CIO office.

One interesting, but little noticed economic trend over the last decade is how IT has
allowed for an increase in average firm size in the United States. I'T enables firms to gain
scale. For example, insurance companies do not need 50 different customer service or
claims processing centers. They can use IT to consolidate their service centers. If states were
businesses, by now they would have consolidated into a smaller number than 50 in order to
gain scale economies enabled by IT, both in the development of IT applications and in the
operations of IT-enabled services. But clearly they are not businesses and do not have that
freedom. But that does not mean that states could not enter into partnerships with other
states to share not only e-government applications but actual operations. Most states
officials will respond that their state is unique and under no circumstances would be able to
share operations with another state. At one level that is right, as each state is unique. But
for many operations characterized by routine functions (e.g., renewing driver’s licenses),
there is much that states have in common, and the beauty of IT is that it can relatively
easily incorporate customization.

Toward that end, groups like the National Association of State Chief Information Officers
(NASCIO) should work to establish an IT platform-sharing system, which multiple states
would contribute to and benefit from. Each state would benefit from the collective action
of its peers, and state I'T software suites—a collection of computer programs that share a
common user interface—bought by the states can be of a better quality than any single
state can purchase with its own budget. In addition, individual states, especially small ones,
should experiment with small-scale shared-service efforts, perhaps just with a neighboring
state, to develop shared systems.

CONCLUSION

IT is powering productivity in virtually every sector of the economy. Yet states do not
appear to have taken full advantage of emergent IT systems to drive government
productivity. Now is the time to fulfill the original promise of e-government: not only to
provide better and more convenient services, but to drive productivity in state government
and state economies.
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