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The failures associated with the fBI’s 
next-generation digital case management  
system (Sentinel) and the HHS Federal Health Insurance Marketplace (Healthcare.gov) shined a 

spotlight on the government’s large scale information technology (IT) projects.  They again raise 

the question of whether Federal and state governments are capable of managing these initiatives 

and achieving successful financial returns.  

The question of the effectiveness of IT spending is the subject of this IBIT Report. We know that 

quantifying the benefits of IT projects in financial terms, for both governments and companies, can 

be complex and often difficult to disentangle from the larger environment. This report details rigor-

ous analytical research on the costs and benefits of U.S. state government IT investments to get at 

these effects.  The conclusions may surprise you and provide valuable insight for both government 

and private sector management.

Bruce Fadem 

Co-Editor-in-Chief

David Schuff 
Co-Editor-in-Chief

October 2015
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are tax dollars spent on information 
technologies (IT) worth it? In a word: yes.
 

New research shows that, on average, a $1 increase in the budget of state chief information 
officers (CIO) leads to a $4.05 decrease in current expenses and capital depreciations. 

Governments at all levels spend a considerable amount of revenue on IT every year. For example, 

the amount of IT spending in the U.S. federal government in 2014 was as much as $75 billion, 

according to the Federal IT Dashboard [1]. But, is this substantial investment well-made? Recent 

news of notable IT failures in the public sector, including a troubled launch of the Federal Health 

Insurance Marketplace (Healthcare.gov) in 2013, cast doubts on the government’s ability to man-

age large-scale IT investments. 

This report details how much return state governments in the U.S. can generate on IT investments 

that create greater efficiency.  Using IT budget data from 44 U.S. states in 2001-2005, obtained 

from the National Association of State Chief Information Officers (NASCIO) [3], this study estimates 

the amount of cost reduction from IT expenditures. 

Introduction

Key 
Finding 

In This 
Report 

 The amount of cost reduction depends on several external 

and internal factors including: state population, private-

sector IT Industries, the authority and power a state CIO is 

given by the state legislature and the source of IT budgets 

managed by the CIO.

 A state CIO’s IT expenditures lead to greater savings when 

1) the state has large population, 2) more state residents 

live in rural areas, and 3) the state has bigger private-

sector IT industries.

 Internal IT governance factors play an influential role in 

returns on state IT investments. A state government can 

expect more cost reduction from IT investments when the 

position of the state CIO is formally established by state 

laws and a nominee for the state CIO is approved by the 

state senate. 

 The estimated cost reduction is greater when the state 

CIO’s IT budget relies less on fee-for-services from state 

executive agencies. 



anecdotal evidence suggests that state IT 
investments can create value to the state 
and the public through four mechanisms.
automate
IT investment can lead to an improvement in state cost efficiency by automating business 

processes, many of which are still manual, laborious, and paper-based. For instance, in 2013, 

the Pennsylvania Department of Transportation implemented a mobile application for highway 

inspection processes [4]. Inspecting conditions for roads, bridges, signs, and other transportation 

infrastructures had been a labor-intensive, manual process. Inspectors wrote reports on papers that 

were later entered into the system manually. With a mobile application, the inspectors can transmit 

information for infrastructure conditions immediately to the central database. 

North Carolina implemented the eCITATION 

system in 2007, which digitized and integrated 

a citation process that spans the State Highway 

Patrol and the State Court System [5]. Before 

eCITATION, citations were issued by police 

officers on paper, which were physically delivered 

in-person to courts and entered manually into 

the system. Now, all citations issued by officers 

are wirelessly transmitted to the Highway Patrol 

and the Court System instantly saving substantial 

costs in materials, storages, and person-hours.

How Can IT Save 
States Money? 
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digitize Citizen Services
State governments can digitize not only internal business processes but service delivery to the 

public. Directing citizen-customers from offline offices (e.g. municipal buildings) to online can 
bring substantial savings in costs to both state governments and citizens who spend time 
and efforts in visiting the offline offices. 

The Utah Department of Public Safety introduced the On-the-Spot (OTS) Renewal system to auto-

mate vehicle registration renewals in 2005 [6]. Utah law requires vehicle owners to receive annual 

safety and emission testing from certified inspectors around the state. Upon passing the tests, 

owners had to visit DMV offices to renew their vehicle registrations. The OTS system is open to the 

inspection stations, which pro-

cess registration renewals on 

the spot on behalf of the state. 

This automation and integra-

tion reduces service volumes 

for DMV offices and improves 

convenience for the vehicle 

owners.

Effective 
information 
transparency 
can not be 
achieved 
without 
statewide 
integration 
of data 
collection

Be Transparent 
An increasing number of governments are proactively pub-

lishing information and data assets for the public via the 

Internet, an initiative called open government data [7]. Many 

state governments post data on administration, expenditures, 

and performance, in an effort to improve transparency of the 

administration and thereby curb excessive spending by gov-

ernment officials.

The State of Missouri operates the Missouri Accountability Por-

tal (MAP, http://mapyourtaxes.mo.gov/, Figure 2), in which all 
expenditures and salary data is published on a daily basis. 
Anyone can look at how the state budgets are used-- by 
whom, for what, and how much.

State spending information can be accessed for state agen-

cies, contracts, or vendors, and the salary information of all 

state employees can be searched as well.  



analyze Big data
Analytics of big data, abundant in state enterprise systems, can be used to make state government 

operations more efficient. One notable example is social services, in which there is large room for 

fraud and mismanagement. Just as financial institutions like banks and credit card companies 
use data analytics to prevent fraud and criminal activities, so can state social service agencies 
with their data resources.

The Minnesota Department of Human Services initiated Program Integrity Efforts in 2005 [8], which 

aimed to prevent and eliminate fraudulent payments to welfare recipients and other misconducts. 

Integral to this project were enterprise data warehouses and analytics of records from state public 

welfare programs such as Medicaid, food banks, and subsidies to low-income families. The state 

was reportedly able to save considerable expenses associated with benefit investigations and 

enforcement that otherwise would have incurred due to insufficient, or incomplete, data.
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Methodology 
anecdotal evidence illustrates positive 
returns on state IT investments. But it
does not tell us whether such savings take place in all states for all cases and, if they do not, how 

states can expect higher returns on IT. To provide more concrete answers to these questions, a 

rigorous econometric analysis-- to estimate returns on state IT spending- was employed. 

All 50 states were compared to a theoretical, most cost-efficient state. Efficiency was measured 

by looking at how much money various states spend to produce the same level of government 

services and comparing each state to the theoretical ideal.  Then the level of IT spending was 

looked at, to calculate the cost savings.  Finally, spending data, from 2001-2004, from 44 U.S. state 

governments, was compared.

econometrIc anaLysIs  
Is the appLIcatIon of statIstIcaL and 

mathematIcaL theorIes to economIcs.



The 
analysis:

Step 1. Estimation of state 
government cost inefficiency 
For each of the 50 states in 2003-2007, cost inefficiency was 

calculated with an econometric technique called a stochastic frontier 

analysis [2]. 

Conceptually, this analysis estimates a hypothetical amount of 

the minimum costs that could produce the given amount of 

outputs, which is called “the cost frontier.”  Essentially, the cost 

frontier represents a hypothetical state with the lowest level of 

expenditures—salaries, payments to vendors, capital depreciation 

and other expenses- that still achieves mandated outputs.  The 

inefficiency score of this “state” is one because it is perfectly efficient.

thIs study 
measures state 
Government 
cost by the sum, 
per capIta, of 
the foLLoWInG:

 Operational expenses 
(including salaries, 
payment to vendors, 
and other expenses) and

 Capital depreciation 
(buildings, equipment, 
and fixtures).

output measures 
IncLude the 
four most 
representatIve 
outputs of state 
Governments:

 Public university 
enrollment

 Highway length

 Medicaid beneficiaries 

 Inmates in state-owned 
prisons
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For example, the estimated inefficiency 

score of Missouri is 1.10, meaning that 

it incurs 10% more than the minimum 

possible costs (cost frontier) that could 

produce the same amount of outputs.

The average amount of per capita costs 

in U.S. states in 2001-2009. On average, 

a U.S. state spends $2,901.76 per capita. 

Per capita costs range from $1,670 (NV) to 

$7,924 (AK). The average cost inefficiency 

of each of the 50 states in 2001-2009. The 

average inefficiency score of all 50 states 

is 1.12. The most efficient state is North 

Carolina (1.032), while the most inefficient 

is Hawaii (1.635).

Step 2. Measurement 
of cost reduction from IT investments  

The second step compares state cost 

inefficiency scores to the budgets 

managed by state CIOs. State government 

IT spending figures in 44 states were 

obtained from NASCIO Compendium of 

Digital Governments in States [3].

The budget figures endowed to state 

CIOs in 2001-2005 are shown here.  CIO 

IT spending ranges from $584,000 to 

$469 million.  Per capita, the average IT 

spending by a CIO in 44 states is $20.54, 

ranging from $0.04 (Arizona) to $89.22 

(North Dakota). 

The study analyzes the relationship between IT investments made by state CIOs and state 
cost inefficiency, and found an inverse relationship. In other words, the larger budgets a state 

CIO manages, the more cost-efficient the state government becomes.



Step 3. What are The Variables to 
Improvements in Cost Efficiency?
This step focuses on the impact of the three external factors and the three internal factors:
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The three external factors indicate the 

demographic and economic environment of 

a state government. The three internal factors 

represent the IT governance structure in a state. 

In many states, state CIOs are in charge of 

statewide IT infrastructures, enterprise systems, 

technology standards, and IT strategic planning.

The state CIO has more formal authority over 

statewide IT management when their position 

is established formally by state laws and when 

they are approved by the state senate [9]. 

Also, a powerful state CIO could secure IT 

budgets under his/her purview directly from the 

legislatures or the governor as a form of state 

general funds, rather than relying on fees from 

peer state executive agencies.

The Michigan Executive 
Order No. 2001-3 creates 
the Department of 
Information Technology, 
which is headed by the 
state CIO. It mandates 
that “the Department 
shall lead state efforts to 
re-engineer the state’s 
information technology 
infrastructure with the 
goal of achieving the use 
of common technology 
across the executive 
branch

Step 4.   
The Bottom Line  

The direct effect of IT expendi-

tures on state cost inefficiency 

is shown in this scatter plot of 

inefficiency scores and per capita 

IT spending by state CIOs

As the trend line shows, states 

whose CIO invests more in IT 

demonstrate higher efficiency in 

costs. On average, a $1 increase 

in per capita IT spending by a 

state CIO leads to a reduction of 

$4.05 per capita. Hence, invest-

ments made by a state CIO in IT 

are found to bring a substantial 

amount of cost savings to the 

state.



This return on state IT spending is dependent on the six external and internal factors previously 

described. With this finding, cost savings from $1 IT spending in each of 44 states were estimated. 

California is estimated to enjoy the largest savings from CIO IT investments ($17.90). Some states, 

however, are found to have negative returns (i.e. cost increases) from IT spending. 
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Impact of the 
Three External factors

factoring in the 
externals and 
internals.

popuLatIon

The bigger a state’s population, 

the larger its return on IT 

spending.  

In states whose population is less 

than 5 million (e.g. Maine, Utah 

WHERE IS UTAH?), the amount of 

expected cost savings from $1 IT 

budget is $4.08, while the return 

is as much as $5.70 in states 

with population greater than 10 

million (e.g. Florida, Ohio). 



demoGraphIcs 

A similar effect is observed 

regarding rural population. When 

less than 20% of the state pop-

ulation lives in rural areas (e.g. 

Maryland, New York), expected 

return on $1 IT investment is 

$1.16.  But, in a state where the 

rural population share is greater 

than 30% (e.g. North Carolina, 

Iowa), the average return rises to 

$5.66. This finding illustrates that 

IT spending can lead to greater 

cost savings when a state man-

ages a large scale of operations 

that serve larger population 

or geographically dispersed 

residents. 

The state government would have to operate a greater number of state offices such as local DMV 

offices, court houses, and state police precincts [2], since the demand for convenient access to the 

state services comes from all residents, whether they live in rural or urban areas. In such an envi-

ronment, state governments would have more room to realize cost-reduction benefits (via greater 

economies of scale) from digitizing administrative processes.. Furthermore, providing state ser-

vices via the Internet to the state’s rural residents can save expenses for both the government and 

residents.

access to prIvate 
sector It IndustrIes

The presence of large private-sector IT industries within a state’s boundary boosts returns to IT. In 

states in which IT industry production is less than $600 per capita (e.g. South Carolina, Oklahoma), 

the average return to CIO IT spending is estimated to be $2.82. In contrast, in states with IT 

production of more than $1,200 per capita (e.g. Virginia, Minnesota), estimated savings from $1 IT 

investment is $6.43.
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Impact of the 
Three Internal factors

Several interesting results were obtained from analysis of the internal IT governance factors. First, 

as Figure 12 demonstrates, a state enjoys higher returns on IT investments when its state CIO 
position is formally established by legislation, rather than by an executive order by the gover-

nor. In states with legislatively established CIO positions (e.g. Oregon, Georgia), the average 
cost reduction from $1 CIO budget amounts to $5.10. Surprisingly, in the other states without 

legislative formation of a CIO position (e.g. Missouri, New Jersey), the expected return is negative 

– -$1.26. Likewise, legislative approval of a state CIO nomination positively influences returns to IT 

expenditures (Figure 13). When the state senate confirms a CIO nominee (e.g. Minnesota, Arkan-

sas), the expected return on $1 IT spending is $7.86. In other states (e.g. Rhode Island, Nevada), 

the average amount of estimated cost reduction is $2.13.

A state government can enjoy 

greater cost savings from IT 

spending when it has easier access 

to competitive private-sector IT 

industries as well as to high-quality 

IT talent [2]. 

Large local IT industries provide 
the state government a greater 
pool of both capable IT vendors 
with state-of-the-art IT products 
and services and superior local IT 
talent. Such local IT professionals 

can bring their knowledge and 

experiences from the private sector 

to state IT management. The larger 

local IT industries therefore enable 

state governments to reap greater 

cost savings from IT expenditures. 



cIo confIrmed by LeGIsLators

Legislative approval of a state CIO nomination positively influences returns to IT expenditures (Fig-

ure 13). When the state senate confirms a CIO nominee (e.g. Minnesota, Arkansas), the expected 

return on $1 IT spending is $7.86. In other states (e.g. Rhode Island, Nevada), the average amount 

of estimated cost reduction is $2.13.

This finding recommends that for a state CIO’s IT investments to be valuable to the state, they be 

given sufficient formal authority and power over statewide IT management [9]. 

To perform their duties effectively, a state CIO needs to be recognized as an authoritative, legiti-

mate figure in statewide IT management by state executive agencies. State legislatures can pro-

vide such authority .

Without legislative support, state executive agencies would not be cooperative in initiatives 

proposed by a state CIO such as enforcement of technology standards, integration of fragmented 

application systems, sharing of information resources across the state, and alignment of IT and 

state strategic goals. State IT management would have a hard time in achieving economies of 

scales from technology standards enforced across the state, and state executive agencies are more 

likely to continue maintaining siloed, fractured information systems. A state CIO empowered by a 

higher authority (i.e. state legislatures) would be better able to lead statewide IT operations toward 

achieving greater economies of scales and cost savings.
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hoW the cIo’s It budGet Is funded

The source of IT funding plays an influential role in IT returns. When less than 50% of the state 

CIO’s IT budget relies on chargeback fees from state executive agencies (e.g. Idaho, Vermont), 

expected cost reduction is estimated to be $5.17. However, when more than 50% of their budget 

comes from peer state agencies (e.g. Wisconsin, Indiana), the estimated return is only $3.47. 

When a state CIO oversees budgets that rely primarily on fee-for-services from state executive 

agencies the implication is that they do not have sufficient authority in statewide IT management. 

If the majority of their IT budgets originate from payment by state executive agencies, they would 

have to serve the interests of the agencies, rather than that of the entire state, making it hard for 

the CIO to perform the duties of statewide IT management. 

The CIO’s responsibilities to 

align IT and statewide stra-

tegic goals, enforce technol-

ogy standards, or integrate  

information systems and data 

assets would be undermined 

by the interests of individual 

state agencies, which would 

prefer to preserve the status 

quo - siloed, uncoordinated 

IT management. Therefore, in 

order to effectively carry out 

the responsibility in enterpris-

ing IT management, the state 

CIO should be given funding 

directly by the state legisla-

tures or by the governor.



What  it Takes to 
Maximize Returns 
on IT Investments 

This report clearly demonstrates substantial 

returns on IT investments made by state CIOs. 

However, cost savings from IT investments are 

not uniform. A state can expect greater cost 

reduction if

  The state population is largermore state 
citizens reside in rural areas,

   The state has larger private-sector IT 
industries,

 A state CIO position is established by 
legislation and confirmed by the state 
senate

   Less of the budget given to the CIO is 
funded by other state agencies.

K e y  t a K e a W a y s  
f o r  s t a t e  G o v e r n m e n t 
s e n I o r  m a n a G e m e n t  a n d  c I o s

   States with larger or more geographically dispersed operations can expect 
greater cost savings from IT investments by interconnecting state offices and 
digitizing state services for rural residents.

   State IT management can utilize local private-sector IT industries for access to 
more advanced IT products/services and more qualified, professional IT talent.

   For IT investments to generate more value, a state CIO needs strong legal and 
budgetary authority and legitimacy for their role as a senior leader in strategic 
IT management to be recognized by peer state executives.
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