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State and local agencies con-
stantly struggle to fund the
enterprise GIS efforts that im-
prove the efficiency and effec-
tiveness of government. Given
the competition for already
scarce funding, some jurisdic-
tions have begun to sell their
GIS data and services. These
decisions are often counter-
productive and stifle innova-
tion in the private sector which
ultimately reduces the tax
base.

It’s unlikely that elected offi-
cials will fund the develop-
ment of GIS data and systems
without clear proof that the
investments are being wisely
made. This document was cre-
ated by NSGIC’s Data Sharing
Work Group. It provides an
introduction to economic stud-
ies and how they can help you
make a convincing argument
for funding.

http://www.nsgic.or

Overview

Systematic and well-accepted eco-
nomic studies provide a clear ra-
tionale for ongoing budgetary support
of geospatial operations without
charging for public geospatial data
above the direct cost of duplication.

Those familiar with geospatial tech-
nologies understand the following:

e GIS substantially improves how we
apply our resources in business,
education, recreation, and other
fields.

e (Government resources are limited
and geospatial operations compete
with higher profile programs for
investments. Not every good idea
will be funded.

e The value of geospatial data is pro-
portional to the number of users
and the actual work performed.

e GIS programs capable of support-
ing public decision-making are ex-
pensive to establish and maintain.

In spite of the inherent value of GIS,
most entities that are starting or ex-
panding GIS operations need to ra-
tionalize the expenses. But how does
one do this?

GIS incorporates distributed infor-
mation from many sources. The de-
mand for GIS data and applications
will typically extend beyond the pri-
mary design audience. Itis, there-
fore, difficult to accurately determine
the benefits of the collective invest-
ment to the extended community.
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Determining the return on investment
and other benefits accrued from geo-
spatial operations will help to ensure
their sustainability and promote geo-
spatial data sharing. This paper pro-
vides a fundamental description of
economic studies.

Definitions and Notes

Geospatial Data - Geospatial data
identify the geographic location of fea-
tures and boundaries and include de-
scriptive information about the char-
acter and content of the features. The
data are mapped, manipulated, and
analyzed using Geographic Infor-
mation System (GIS) software applica-
tions.

Geographic Information System
(GIS) - A software system designed to

capture, store, manipulate, analyze,
manage, and present geographical da-
ta. GIS merges cartography, statistical
analysis, disparate databases, and
computer science technology.

Geospatial Operations - Geospatial
Operations are those ongoing and re-

curring activities involving the collec-
tion, maintenance, and analysis of geo-
spatial data using GIS software for the
purpose of improving the knowledge
and efficiency of an organization.
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# 1 - Montgomery
County, Maryland

This study considered the
increased revenues ena-
bled by usage of GIS appli-
cation in Montgomery
County and determined
the following:

e [nvestment in analysis
and local updates of
Census addresses
(LUCA) using GIS deliv-
ered almost 40,000
new addresses, repre-
senting approximately
100,000 residents. At
an average $1,000 per
capita in federal reve-
nue sharing. This rep-
resents $100,000,000.

GIS support for Rural
Legacy programs al-
lowed the County to
receive $3,700,000, and
provided the infor-
mation necessary for
the Department of Eco-
nomic Development to
apply for an additional
$2,500,000.

GIS address-matching
and geocoding allowed
the County to reduce
time allocated from 6
months to 3 weeks, and
receive about
$20,000,000 from the
state as revenue.

Return on Investment (ROI)
and Cost Benefit Analyses (CBA)

ROI and CBA are economic studies that
compare benefits and costs. Both can be
used to consider a single option, or to
find the optimal option among a range of
alternatives. ROI compares net benefits
to costs while CBA simply compares ben-
efits to costs. ROI and CBA results are
typically expressed in different ways
(e.g. percentages or ratios). ROI is most
often used to communicate the value of
an investment to an organization’s ac-
counting staff and CEOs, while CBA is
most often used to communicate the val-
ue of an investment to public policy mak-
ers. Therefore, ROI tends to focus on the
most tangible financial gains to an organ-
ization and CBA tends to be more com-
prehensive. Either study type can and
typically should include some assess-
ment of intangibles. The choice of study
type should primarily depend on the au-
dience.

The ROI metric measures the rates of
return on money invested by time period
to decide whether or not to undertake
new or further investments. Determin-
ing ROl is a useful way to set priorities
within a group of viable alternatives.

ROI and related metrics provide a snap-
shot of financial benefits adjusted for the
size and time period of the investment.
In a survey of nearly 200 senior market-

intangible costs and benefits. Most CBA
analyses will also factor opportunity
costs into the equations.

ROI and CBA studies can serve many

purposes, including:

e Determining the soundness of a deci-
sion (justification/feasibility).

e Providing a basis for comparing op-
tions - i.e., comparing the total ex-
pected costs and benefit of each op-
tion against the other.

e Evaluating the desirability of a given
policy.

e Putting a dollar value on intangible
items and factoring opportunity costs
into the equations.

e Showing the time period required for
the derived benefits to repay the ini-
tial investment and the ongoing costs
of operation.

Why Conduct an Economic
Study for Geospatial Opera-
tions?

Determining how to calculate and com-
municate the economic benefits of geo-
spatial technologies continues to chal-
lenge public and private organizations
alike.

Sustainable enterprise-wide GIS initia-
tives are dependent on obtaining organ-
izational buy-in and delivering measur-
able results. Focusing a study on the

ing managers, 77 percent responded that
they found the ROl metric very useful.
This may be due, in part, to the focus of
ROI studies on tangible financial benefits
that affect the bottom line more directly
than intangible benefits.

CBA is a systematic process for calculat-
ing and predicting whether the benefits
of a project or policy will outweigh its
costs, and how each of the alternative
approaches compare to each other. CBA
results are adjusted for the time-related
value of money. The results are ex-
pressed on equal terms by using "net
present value." CBA is generally a more
comprehensive review of tangible and

value of a particular geospatial data lay-
er, or on how a GIS facilitates a business
process within the organization, can be
very useful. Butitis clearly a narrow
focus when compared with the more
comprehensive analysis of enterprise-
wide geospatial operations.

If the concern regarding GIS invest-
ments is financial, then limiting the
analysis to financial costs and benefits
(most often cost reductions) is one ap-
proach. If the concerns are related to
whether these investments are in the
best interest of the public being served,
then a more comprehensive assessment
of benefits is needed, even if they can’t
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be quantified. In either approach, one
should describe all benefits and costs,
quantify everything possible, and com-
pute quantified values. In the narrative,
one should supply decision-makers with
enough information about intangibles to
make an intelligent decision, because
significant benefits are derived from
many of the intangibles that GIS pro-
vides. Sometimes choosing an option
with a lower demonstrated financial re-
turn is warranted, because the intangible
values will tip the balance.

Often the term ‘intangible benefits’ is
automatically dismissed by decision-
makers who feel these benefits do not
affect the total cost of operations. This is
because some intangibles are very diffi-
cult to quantify (e.g. political will, statu-
tory restriction, opposing business re-
quirements). Other intangibles are quite
easy to quantify and can add significant
benefits such as: calculated efficiency
increases, cost avoidance, the enhance-
ment of analytic capabilities, and im-
proved knowledge.

Quantitative and Qualitative
Benefits

Economic studies, in the broadest sense,
attempt to measure the financial securi-
ty of an investment. There are different
ways to make this assessment:

e (Qualitative economics refers to the
direction of change (+ or -) in one eco-
nomic variable as it is related to
change in another economic variable.
Qualitative assessments recognize
changes in characteristics or capabili-
ties.

¢ (Quantitative economics use a range of
complex mathematical and statistical
procedures to analyze economic phe-
nomena. Quantitative assessments
assign financial amounts to each of
the costs or benefits induced by the
qualitative improvements.

These techniques help economic ana-
lysts explain economic issues and under-
stand human actions, group interactions,
and community dynamics.

Questions to Consider

e Which assessment strategy is most
relevant, or can both strategies be
applied successfully?

e Are all of the problems and their so-
lutions quantifiable? Should the
analysis be limited to dollar values or
consider a more complete array of
benefits and costs?

e What is the specific target group for
the study? Is it the directly affected
business area, an entire organization,
or the broader affected constituency
including other agencies and the
public?

o Will the results affect multiple levels
of government in different ways with
regard to costs and benefits?

e Will qualitative results be viewed as
strongly? Or, is the audience only
after numbers?

e [sthere a way to turn qualitative
analysis into quantitative results

e What about perceptions (intangibles)
on any of these issues that can affect
how the study results are viewed?

Risk Avoidance

e Real Results v. Desired Results -
Perhaps the most challenging aspect
of performing any economic study is
the necessity to “keep it real.” To
avoid driving results toward prede-
termined conclusions, care should be
taken to carry out the examinations
in a scientific and objective manner.
Do not simply total the highly visible
costs, and then start adding up any
peripheral benefit until you get the
ratio you want. This technique will
be quickly discovered and will nega-
tively impact the program instead of
moving it forward in a sustainable
manner.

To avoid this pitfall, establish objec-
tive constraints prior to embarking
on the study. While the scope of an
economic study can always be modi-
fied later, having standards and firm

#2 - King County,
Washington - This was
an after-the-fact ROI study
documenting the cost-
benefit realized over 18
years of GIS services. The
results showed a con-
servative estimate of
$776,000,000 in total fi-
nancial benefits, and from
$87,000,000 to
$180,000,000 in benefits
in 2010 alone.

Dr. Richard Zerbe, an
economist at the Universi-
ty of Washington and Di-
rector of the UW Benefit-
Cost Analysis Center at
the Evans School of Public
Affairs, conducted the
study in the following
manner:

e Zerbe's team conduct-
ed face-to-face inter-
views with county em-
ployees to gauge the
role of GIS in agencies.

Savings in time and ef-
fort were monetized
based on salary figures
and full-time employee
statistics to determine
what it would cost
agencies to replicate
their pre-GIS level of
output as well as the
cost of replicating cur-
rent production levels
without GIS technology.

Opportunity costs were
calculated and had a
substantial effect on
the resultant ROI value.

Benefits were meas-
ured for outputs that
are quantitatively and
qualitatively better
with GIS, leading to
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increased demand for
these outputs.

Net benefits were ex-
pressed in three esti-
mates, ranging from
most conservative to
least conservative:

® The MOST conserva-
tive net benefits esti-
mate was $776 mil-
lion
The LESS conserva-
tive net benefits bene-
fit estimate was $1.76
billion
The LEAST conserva-
tive net benefits esti-

mate was almost $5
billion

# 3 - New Zealand
This 2009 report entitled
Spatial information in the
New Zealand Economy:
Realising Productivity
Gains, looked retrospec-
tively at the impact of
past investments in 13
sectors, from Agriculture
to Tourism and Transpor-
tation. Findings showed
“[t]he use and re-use of
spatial information is es-
timated to have added
$1.2 billion [NZ] in
productivity-related ben-
efits to the New Zealand
economy. This value is
the result of increasing
adoption of modern spa-
tial information technolo-
gies over the period 1995
-2008, and is equivalent
to slightly more than 0.6
per cent of GDP or GNP in
2008.... Had key barriers
been removed it is esti-
mated that New Zealand
could have benefited

criteria will keep you in check with Economic studies can be effectively

your initial goals. used to justify an investment to create
or expand geospatial operations. Alt-

Know your audience - NSGIC repre-  hough it may be very interesting or im-

sents state government geospatial pressive to determine the total value of
operations. The audience for state everything, it is often more important to
GIS coordinators is comprised of deci- focus on the investment decision at
sion-makers affecting state budget hand — Is the current level of spending

and program revenues. These people  on GIS worthwhile, or would it be better
are primarily interested in time, mon-  to spend a little more or a little less on
ey, and resource numbers. Of course,  one thing or another? Subsequently, a
they also recognize the value achieved government agency can use the assess-

in citizen satisfaction, improved ser- ment to justify support for the provision

vices rendered, and the public’s per- of services and maintenance of geospa-

ception of those services. Your audi- tial data.

ence will be unique to your organiza-

tion. In the studies we examined (table be-
low), the benefits connected with geo-

How good is good enough? - How spatial data and operations were sub-

much time and money should be stantial. Your own study could make

spent on a study to make a sound de-  the case for allocating a small portion of

cision? The scope should be deter- the calculated returns toward sustain-

mined by what it takes to be confident ing your data production and operation.
that you are making a good decision.

Uncertainty and imprecision are OK
and almost always unavoidable. Mak-
ing a bad decision is usually avoida-
ble.

A Sample of Reviewed Methodologies

The following table compares eight different methodologies. Opinions pre-
sented are only the general opinion of this paper’s authors and were given for
comparative purposes. This is not an exhaustive listing, and evaluations were
not done with a particular business objective in mind. Organizational con-
straints and objectives should be the determining factors in choosing a meth-
odology. See additional documentation on methods and benefits at:
http://www.nsgic.org/roi cba review.

Study Overview Strengths and Weaknesses

ESRI - The Business |A fact-based, benefits- Strengths: Prepared by a

Benefits of GIS: An | focused methodology GIS industry leader. Free for

ROI Approach aimed at ensuring the use.

(2008) sustainability of GIS initi- | Weaknesses: Significant
atives by effectively work is involved to imple-
demonstrating the suc- | ment.

cess of the investment.

Applying a benefits | This is an abbreviated Strengths: Good for quick
driven approach to |approach to ROL and simple analysis.
GIS implementation Weaknesses: Nothing about

initial investment or about
discounting future benefits.
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An Analysis of Bene-
fits from use of Geo-
graphic Information
Systems by King

County, Washington

Study conducted by Rich-
ard Zerbe and Associates,
measuring benefits/costs
accrued over 20 years of

enterprise GIS use across
King County government.

Strengths: Prepared by re-
spected benefit/cost econo-
mist. Holistic study of meas-
ured benefits and historical
costs, rather than estimates of
future benefits/costs.
Weaknesses: New approach,
not packaged yet as repeata-
ble methodology, and the cal-
culated benefit is astounding.

Economic Contribu-
tion of the Ordnance
Survey to Great Bri-
tan

The objective of this
study was to provide an
estimate of the then-
current (1999) economic
importance of the Ord-
nance Survey to the
Gross Value Added (GVA)
of the United Kingdom.

Strengths: The reportis
clear and easy to follow. It
makes a convincing argument
for the investments made by
the Ordnance Survey.
Weaknesses: It is a high lev-
el view of the issues that
would be expensive to dupli-
cate. It also requires a cre-
dentialed economist to per-
form the analysis and inter-
pret and defend the results.

Benefits and Costs of
the Digital Coast

This study reflects a full
accounting of historical
and expected future costs
for NOAA'’s Digital Coast
and compares them to
quantifiable benefits.

Strengths: This is the sec-
ond in a series of ROIs con-
ducted that demonstrate that
the benefits of investment
outweigh the costs. It weighs
the historical and projected
future benefits and costs of
the Digital Coast from FY2007
-FY2021. It demonstrates a
positive ROl without doing a
costly comprehensive study.
Weaknesses: To reduce the
cost of the analysis, only the
most easily quantifiable clas-
ses of benefits were consid-
ered. This approach requires
a credentialed economist to
defend these decisions.

National Enhanced
Elevation Assess-
ment (NEEA aka

3DEP)

The National Enhanced
Elevation Assessment
was conducted to (1)
document national-level
requirements for im-
proved elevation data,
(2) estimate the benefits
and costs of meeting
those requirements, and
(3) evaluate multiple na-
tional-level program-
scenarios.

Strengths: The NEEA pro-
vides a comprehensive assess-
ment of needs and benefits
across the nation.
Weaknesses: High cost of
the study.

from an additional $481
million [NZ, 40%].”
Those barriers fell into
two major areas - lack of
access to government
data, and lack of skills to
use that data.

The report’s conclusions
resulted in the following:

e Broughta focus to
combined efforts of
the government and
private sector to re-
move those barriers.

Gave an underlying
rationale for increas-
ing the re-utilization
of geospatial data as
stated as the top pri-

ority for Land Infor-
mation New Zea-

land’s, the national

department responsi-
ble for land titles, ca-

dastral mapping, etc.

Supported Cabinet
approval of NZ$5 mil-
lion for a series of GIS
projects related to the
development of a
Canterbury region
spatial data infra-
structure as part of
the 2011 earthquake
rebuilding effort.
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NSGIC isa501 (¢) (6)

organization committed
to efficient and effective
government through the
prudent adoption of geo-
spatial information tech-
nologies. Voting members
include the senior state
geographic information
system managers and co-
ordinators. Other mem-
bers come from federal
agencies, local govern-
ment, the private sector,
academia and other pro-
fessional organizations.
NSGIC members include
nationally and interna-
tionally recognized ex-
perts in geospatial infor-
mation technologies and
policy.

NSGIC provides a unified
voice on geographic infor-

mation and technology
issues, advocates State
interests and supports its
membership in their
statewide initiatives.

NSGIC reviews legislative
and agency actions, pro-
motes positive legislative
actions and provides fac-
tual information to public
and private decision-
makers. It also provides
services such as the GIS
Inventory.

http://gisinventory.net

Estimating GIS Re-
turn on Investment
the Empirical Way

A detailed methodology
that breaks down costs
and benefits into small,
quantifiable elements.
Both costs and benefits
are based on actual expe-
rience from several simi-
lar agencies, plus the em-
pirical experience of the
subject agency’s manag-
ers.

Strengths: Indicates how
“qualitative benefits” which
were previously discounted
can be quantified through a
consensus-building process.
Weaknesses: Does not ana-
lyze all the costs and benefits
of online and cloud-based op-
erations.

Spatial information
in the New Zealand

econom

Looks at entire New Zea-
land economy, sector by
sector. Determines the
total benefits to the na-
tional economy realized
from adopting geospatial
operations. Asked sector
representatives about
how work was done with
and without spatial infor-
mation. Savings are in-
corporated into a general
equilibrium model to see
impacts on the national
economy.

Strengths: Nice overview of
benefits of GIS to various sec-
tors: 75 pages of examples in
13 sectors. Especially valua-
ble look at impact barriers to
data and technology availabil-
ity. Contains good background
material on economics.
Weaknesses: Very intensive
work. People might not un-
derstand or appreciate the
final economic model.

IN CLOSING, we encourage the use of systematic and well-accepted economic
studies that provide a clear rationale for ongoing budgetary support of geospatial
operations WITHOUT charging for public geospatial data above the direct cost of
duplication. Open access to information is one of the fundamental principles that
our nation was built upon. It fuels commerce and the development of innovative
technologies which have a measurable positive impact on the economy.

'NSGIC

National States Geographic Information Council

PLEASE NOTE: This paper contains website links to citations and sources.
All links were accessible as of this paper’s publication date, although the availa-
bility and/or content of such links may change post-publication. You can also go
to http://www.nsgic.org/roi cba review to access all of the linked information

and determine appropriate author and citation information.
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