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ABSTRACT:

Government investments in enhancing the interopksabf ICT systems have the potential to
improve services and help governments respondetditrerse and often incompatible needs and
interests of individual citizens, organizations,dasociety at large. These diverse needs and
interests encompass a broad range of value prapasitand demands that can seldom be met by
single programs or assessed by simple metrics. diversity of stakeholder needs and the
complexity inherent in interoperable systems famngrted government require an architecture
that is up to the task. Such an architecture mosiude the reference models and components
that can accommodate and integrate large portfobbspplications and support multiple kinds
of performance assessments. The value propositi@tsinderlie the architecture’s performance
assessment or reference model are fundamentalpfOp®sitions must be broad enough to span
the full scope of the government program’s goalsuylastantial challenge. In recognition of that
challenge, this chapter puts forward two perspedifor assessing the value of interoperable
ICT investments, incorporating outcomes beyondfired metrics. The first is the network value
approach to assessment of investments in intertpet€T systems for government. The second
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is the public value framework developed by the €efdr Technology in Government, which
expands on the network value approach to includecader range of public value outcomes.
These approaches are illustrated in two case studlee I-Choose project designed to produce
interoperable government and private sector dataula specific agricultural market and the
government of Colombia’s interoperability effortéhnexpanded metrics based on the expansion
of interoperability networks.

Keywords: interoperability, public value, ICT investment

INTRODUCTION

Assessing the value expected from increased ireeabpity in government presents policy makers,
managers, and analysts with a difficult and muttited problem. The high level goal of increasing
government interoperability is to better servedhigens and society at large. The demands antkste
of citizens are diverse and often incompatiblderding the complexity of modern societies. Thugréhis
no simple value proposition. Methods to assessireton investments in ICT interoperability should
therefore incorporate a broad sense of public villatgoes well beyond the traditional financial or
program performance metrics. Such a broad valugosion is necessary to direct decision makers’
attention to the full range of benefits possibtanirincreased interoperability, and thereby impriine
design and implementation of enhanced interopétabito existing and new systems.

This chapter presents a perspective on asses&nglile of interoperability that includes a broat
value proposition. Such a value proposition reflébe complexity of an enterprise architecture that
encompasses the range of applications neededtévoperability in a connected government context.
This chapter outlines strategies and recommendafarpolicy makers to enhance the assessment of
government investments in ICTs to include retuonisdth the direct and indirect beneficiaries of
government activities, and to society at largeugtosuch outcomes as gains in per capita GDP.

The chapter presents two approaches to assessuggthiat go beyond traditional return on investment
(ROI) analyses. The first is an analysis of sotieteel economic returns from expanding government
network interoperability based on a review of atelpiaper, “The Economic Impact of Interoperability”
(Madrid, 2008). The second, based on the publigeslamework developed by the Center for
Technology in Government (CTG), looks at a broad$§galues that governments can potentially delive
through interoperable ICT investments to includeficial, political, social, strategic, ideologicgliality

of life, and stewardship. With these examples, ¢hiapter illustrates how a more comprehensive
understanding of the values of interoperable IG/Egtiment can yield more comprehensive and effective
justification to support large portfolios of ap@tons and investments in connected government.
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The value of increased interoperability can acérom a great variety of ICT investments and
government programs. The chapter briefly addressegeneral idea of interoperability to set thetern
for the specific cases and assessment approachegtesented. This context setting discussiomded
some attention to current shortcomings and inadagsi®f the typical financial ROl measurement for
assessing the value of government interoperalviityted ICT projects. The discussion includes
particular attention to the more macroeconomicrreton government ICT investments in terms of
increases in economic activity as reflected inawati gross domestic product (GDP). Section 4 dessri
the public value framework for assessing governrirgatoperability projects that consider broader
stakeholders’ perspectives. Finally, section Sthates the application of these approaches tcases.
The first is a proposed data interoperability framek to support the provision of a wide range of
information for sustainable agricultural produdtstially focused on fair trade coffee. This intiige,
known as I-Choose, will aggregate information dntfade certification above the national levethe
areas of product classifications and governmenustals, government labeling schemes, and thirg part
certification systems. The second case will foaugavernment ICTs in Colombia, where the
government has been able to provide data on theoetdo impact of government interoperability efforts

BACKGROUND

The Development of ICT Investment in the Public Sector

Government services continue to evolve along wighdngoing development and increasing availability
of ICT systems. Increasing familiarity with ICT o@gces has encouraged citizens to pressure
government agencies to accelerate the offeringnliri® services (Madrid, 2008). In addition, the
development of government ICT investments and n@jegpts internal to government drive change
within agencies. However the transformation of gowgent services and operations through ICT and
interoperability projects is typically a graduabpess rather than a revolutionary one (West, 200%8.
adoption of a more sophisticated design develops time as government program managers and
developers gains more experience (Ho, 2002).



One line of research on e-government developmedSirities and municipalities represents e-
government capabilities as developing through sef stages (Moon, 2002; West, 2004). There are
various studies proposing e-government developmeaetms of stages or maturity models (Karokola &
Yngstrom, 2009). This chapter is based in parthidpproach: the UN1 (2002) and Gartner2 e-
government maturity models (Baum & Di Maio, 200Bgth of these models propose a four or five-stage
progression of increasing capability to describe mmk how countries compare on e-government
services deployment. Stages one and two in the deiboth refer to the “web presence stage.” The
sequence of e-government progression in both thestNGartner models is based on similar stages or
phases: the web presence/emerging phase, thectideranhanced phase, the transaction/interactive
phase, and the standardization/transactional plhasted Nations, 2001; Baum & Di Maio, 2000).

The idea of progressive stages of maturity in eegoment systems should be taken as a metaphor to
describe variations in capability across settimgs,as a literal description of development thilofes a
fixed sequence of events. At any time, differentegoments will display varying levels of capabilibat
can be described as more or less mature. Howewegdavernments that display similar levels of
capability have not necessarily achieved thosdddieough the same sequence of development.
According to the United Nations (2002):

The stages are a method for quantifying progreissy fre representative of the governments level of
development based primarily on the content andeleble services available through official welssite
This is not to suggest, however, that in orderctiieve immediate success, a country must follogs thi
linear path, but rather reflects the type of analged standards used in 2001. (p. 11)

The main differences among the stages are basttkanterdependence of action and systems
integration. In the first and second stages, agsrtake action independently, without connecting or
integrating efforts with other agencies. In thedhstage, the transaction/interactive phase, abegs to
recognize the need to have an integrated systamebatagencies. This phase signifies the first

! The UN utilizes this model to publish itsGovernment Readiness Index.
2 Gartner groupwww.gartner.coni
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recognition by agencies of the need for interogerapstems. In practice, many government agencies
initially overlook the need for interoperability dmstead develop their separate systems and @asduti
independently (Madrid, 2008). The development ténoperability, i.e., the effort to integrate vargo
applications among different agencies, emergesnasessity in the last stage:
standardization/transactional. In this last phgegernment agencies integrate separate information
systems across organizational boundaries, jurisdgtand levels. Hence, the interoperability of
information systems in government is a natural exjman of efforts to add value and improve
performance from the point of view of their stakigleos (Pardo & Burke, 2009).

The interoperable government information systemsinhplify the transactions and relationships
between government and their stakeholders (Mag€i@8). The interoperable system also allows for
identification and reduction of redundant and naiue added activities. A number of studies argae th
as a result, interoperability will generate an alléncrease in productivity and improvement ofadahd
information quality (Madrid, 2008; Pardo & Burkeéd@). The task is not simple. Generating new kevel
of interoperability across the boundaries of goment agencies, across different levels, and witerot
non-governmental institutions requires sustainéoledt coordination and collaboration (Pardo & Bair
2009). These coordination and collaboration efforntst account for and overcome differences in
systems, procedures, information sharing mecharaachstakeholder interests across different agencie
levels, and non-governmental entities.

Interoperability and Enterprise Architecture (EA) in Connected Government

A number of studies argue that the adoption ofraarprise architecture model for IT development and
operation as a strategy for interoperability pregidetter planning and coordination in government
(Hjort-Madsen, 2009). Enterprise architecture is gense is a rigorous model or description of an
organization that includes the business comporardsow they are linked to each other and to therot
components of the organization’s IT systems an@détfucture components. In their research, Pardo an
Burke (2009) pointed at the emergence of a newrgavee model where autonomous government
agencies and non-governmental institutions neegtl as coherent network to accommodate the needs
of their constituents and to deliver value (PardBu&ke, 2009). The United Nations coined this as
“connected government,” in which agencies trans¢badunctional, organizational, and jurisdictional
boundaries to provide value for their constitu¢Bsha, 2010). This governance model includes sigstai
effort for coordination and collaboration to mitigahe complexity of the networked system (Pardo &
Burke, 2009). The implementation and achievemetiiede tasks are challenging and complicated. Saha
(2010) calls for the use of enterprise architecag@ necessary strategy to mitigate the complexkity
interoperable systems in the connected governraemérprise architecture is regarded as a usefufdoo
transformational government (Hjort-Madsen, 200@rHMadsen & Pries-Heje, 2009) and effective for



facilitating interoperability and handling interapeility conflict (Schekkerman, 2006; Janssen & Kuk
2006).

Saha (2010) further argues the importance of a&dibbetween interoperability, connected governimen
and enterprise architecture. An enterprise arctiiteanodel can enable effective strategic planting
improve interoperability and connections among gowent agencies (Saha, 2010). Enterprise
architecture as an organizing and structuring fraonk has higher potential to yield more efficient
coordination and extend interoperability among gorent agencies, particularly in the higher levels
such as federal agencies (Guijarro, 2007). SahE0j2flso points out the possible correlation betwibe
maturity levels of e-government and the implemearadf enterprise architecture methods. Each lefel
the e-government maturity index correlates poditivath an enterprise architecture maturity levebr
instance, the transformational and connected ergowent level that promotes interoperability coreda
with levels 3 and 4 of enterprise architecture--anrationalized data and modular architecturdéSa
2010). Rationalized data architecture refers testhadardization of data and process in the aathite,
while modular architecture provides flexible modulkat incorporate and enable both global standards
and local differences (Ross, 2003). Arguably, sssfte government service delivery in a network of
connected agencies and interoperability requird3 amfrastructure that facilitates, at the vergdg
standardization of data and processes or a modibléemodular architecture.

However, the adoption and implementation of eniseparchitecture to support interoperable IT
investment in government are contingent on at feastconditions: 1) EA is embedded within contextua
elements (Janssen & Hjort-Mardsen, 2007; Hjort-Mand 2009) and 2) EA is influenced by the social
interactions and diverse needs of the stakeho{darssen, 2011). The culture, history, and standard
practices of government agencies and the natianargment determine the adoption of enterprise
architecture in public sector (Hjort-Mardsen, 2008)e implementation of enterprise architecture als
needs to account for the interactions and sodefdiependencies among constituents or stakeholders
(Janssen, 2011). As a result, effective adoptiahisuplementation of enterprise architecture inghblic
sector demands understanding and reengineeritg gfublic sector structure (Janssen & Cresswell,
2005).

Evaluating the effectiveness of network governnignery complex and has been mostly neglectedan th
public administration literature (Provan & Milwar2001). In a similar manner, the complexity of
enterprise architecture has led to a challengaderstanding the value of enterprise architecture
applications (Tamm, Seddon, Shanks, and Reynoldd,)2Tamm et al. (2011) point to the fragmented
and incomplete explanations on the value of entr@rchitecture adoption and implementation. They
call for future research to advance the understanali the value of enterprise architecture. Thgesilnf
the Tamm et al (2011) study was private institigiokpplying the value assessment in the publicosect
context will add additional challenges.
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Government, as opposed to private institutions,nhaie diverse stakeholders and constituents, ssich a
individual citizens, organizations, and societjeagje. These constituents might have varied arehoft
discordant and conflicting needs and interestssiedl et al, 2006). Diversity of needs and intesest
makes the assessment of stakeholder commitmenisaidements a crucial determinant for successful
enterprise architecture implementation (Jansseme&gvell, 2005). This chapter argues that for such
wide transformation in assessing the value of agerable projects in a connected government, the
typical financial ROl methods for assessing overalue are inadequate. Instead, this chapter pespos
and outlines two approaches that recognize a muaddbr range of values as potential returns from
interoperable systems. These are 1) the netwotdesan economic productivity approach and 2) the
public value framework to assess interoperable gowent ICT investment projects.

The Shortcomings of Traditional Return on Investment (ROI) Analysis

In the simplest definition of return on investm@Ol) in public sector accounting terms, the retisrn

the simple ratio of excess profit to investmentgeinms of either past performance or future expiects
(McNulty & Tharenou, 2005; Purser, 2004; Schachh®@?,3). This basic idea is typically the way ROl is
considered in ICT projects, with a consistent foonghe financial returns, though the financial mest
may differ in the public sector where profit accting does not apply. However, some analysts argaie t
ROl in interoperability-related ICT projects is mazomplicated (Carrata, et al., 2006) becauseeof th
variety of their purpose and the nature of infoinratechnology investment (Rastrick & Corner, 2010)
As result, a single measurement might not be adedRastrick & Corner, 2010; Weill & Olson, 1989).
The typical financial ROl measurement has beemsidely criticized for its inadequacy (Richard,
Devinney, Yip, & Johnson, 2009) due to distortibrough accounting policies, human error, and
deception (Jacobson, 1987), especially in relatogovernment ICT projects (Dadayan, 2006; Credswel
2010). Building on the literature in economics, fmibdministration, and information science, this
chapter will describe specific shortcomings of iaerow, financial approaches to ROI analysis for
investments to enhance government interoperability.

Discussions of these shortcomings by Dadayan (280&Markov (2006) point to three limitations oéth
financial ROl model for ICT: 1) the inaccuracy bétmodel to predict the actual return due to corifyle
in ICT investment; 2) the assumption of a high degsf certainty of the cost and benefit measures in
traditional ROI; 3) the exclusion of political dymi&s underlying ICT investment decisions. Similar
criticisms and objections to the validity of stlyctinancial ROl measurement have a long standing i
economics and finance analysis (Jacobson, 198@)cfitiques by Fisher and McGowan (1983) on the
misuse of ROl measurement pointed to the inaccushtlye model for predicting financial performance.
The measurement of ROI by relating profit fractitmgapitalization of investment is also pronertme
(Fisher & McGowan, 1983; Moorthy & Polley, 2010hd ratio does not necessarily properly link profit
generation to the characteristics and performahtieednvestment (Fisher & McGowan, 1983; Fisher,
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1984; Jacobson, 1987; Richard, et al., 2009). @tie may be further misleading because the prafita
numerator signify a result of past performance Jevthie denominator (capitalization of investments)
reflects both past and potential future revenudifstyeams (Fisher & McGowan, 1983; Fisher, 1984;
Jacobson, 1987; Richard, et al., 2009). Furthdblpros result from the possibility of accounting
measurement error affecting both the numeratordandminator (Salamon, 1985).

These criticisms of the validity of financial R@pecifically in term of proper measurement of tieims
in relation to costs and risks, also apply to pubéctor ICT investments (Cresswell, 2004, 2010;
Cresswell et al., 2006). A study by Cresswellle€2006) indicates three significant shortcomingshe
existing methods and models of public returns assest for government ICT and interoperability
projects. First is the narrow scope in definingréteirns, which leads to incomplete analysis oflipub
value and fails to incorporate the way politicalttas can affect the returns (Keefer & Knack, 20@V)
second shortcoming relates to the lack of systenadiention to public perspectives when identifying
value from government investments (Lamore, LinlBl&ckmond, 2006). A third shortcoming is the
inadequacy or unavailability of methods to fit fheblic ROl assessment to the specificity of govesnin
ICT investments, both in terms of context and g@@kesswell et al., 2006). In sum, the first two
shortcomings can be combined into a more gendtaue of financial ROI: financial-only calculatien
ignore the importance of non-financial returns #rar differential impacts across a variety of
stakeholders (Epstein & Mealem, 2009). In additR®| does not typically take into account the
important influences of specific ICT investment taxts.

The first flaw reflects an underestimation of tigngicant influence from the political processeth
functioning of government organizations, and thediity of goals in ICT investment projects in the
public sector. ICT initiatives in government camywftom system-wide transformations to narrowly
defined projects focused on a single program anicefCresswell et al., 2006). The time span of
complex government ICT and interoperability projempuld challenge the capability of classic evadunat
approaches such as ROI (Markov, 2006). The stallelobf government are varied and potential returns
to the stakeholders can be direct and easily obblrwor indirect, obscure, and extended over long t
periods (Dadayan, 2006; Cresswell et al., 200&)jet goals and related returns may shift ovetitbe
of a project because highly complex government #&d interoperability projects can be much more
vulnerable to political dynamics. Government fagluelated to any ICT project can lead to serious
political consequences for both sponsors and dpeedaCresswell, 2010).

The second flaw relates to the problems of meagthia public value of ICT and interoperability
projects. Cresswell et al. (2006) argue that theasmeement of returns in public sector investmemisiisl
consider financial and non-financial returns teedirand indirect beneficiaries and also to theetpcit
large (Cresswell et al., 2006). Building on thiguanent, this chapter will show two approaches to
measuring returns from interoperable ICT investnpeojects. The first examines the network value of
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interoperable ICT investment and how it can infeeeeconomic productivity of the society at largkeT
second approach, the public value framework (Crekswal., 2006), expands the network value
approach to include additional variables that otfeebroader public perspective. The next sectiitin w
describe and outline the network value approachilrstrate the impact of government investments in
interoperability-related ICT projects on the ecomomturns to the society at large based on Maslrid’
(2008) white paper, “The Economic Impact of Intengbility.”

MAIN FOCUS OF THE CHAPTER

The Network Value Approach: Economic Returns on Government Investments in

Interoperability-related ICT Projects

A number of studies point at the significant impactCT investment on a country’s economic
development. An ongoing study by WITSAS has alwiaysd that ICT expenditure is a critically
important element of the global economy. Their gtisdind that the ICT industry is among the most
significant drivers of the global economy, accongtior US $1.8 trillion in spending in 1997,
approximately 6 percent of the global GDP (WITS899). Their study also suggests that national GDP
grows when ICT spending increases. In additionptiogluctivity gains will increase subsequent to the
investment in digital technology (Bernasek, 2068 search by Waverman et al. (2005) found a
significant GDP growth rate of 0.59 percentage foamnually with an increase of 10 mobile phones pe
100 people from 1996 to 2003 (Waverman et al., 200hese studies provide strong indications of the
economic impact of ICT investment, particularlyGDP development.

A study by Madrid (2008) points to the duality @izen needs for government service provision.
Citizens, as the major stakeholder of governmemtelvertical needs as well as horizontal needs
(Madrid, 2008). Vertical need refers to the relianf citizens on separate services provided bylesing

3 http://www.witsa.org/




agencies. Madrid (2008) further argues that thestical needs shape the basic design of convemtiona
government ICT projects. For these projects, tit@imgoal of e-government is usually to find and
develop customized solutions to address specifecrial government agency workflows to provide bette
services, agency by agency, to fulfill specifiézgh needs. This stand-alone design of e-government
development is referred to here as the verticataggih (Madrid, 2008). As a result of this vertical
approach, each government system is disconneasddne another, which results in independent legacy
systems. The vertical approach to systems may wetkfor some internal agency process issues,tbut i
can overlook public value returns that are indiagatollateral with the nominal goals of the pragrar
service and may ignore significant stakeholders.

Citizens also have horizontal needs. These aresmaetiby services that cross agency boundaries and
involve inter-agency processes, such as passpaitafons that may involve multiple agencies.
However, the vertical orientation of most e-goveemtndevelopment has forced citizens to transact and
interact with independent and non-integrated pseEei separate government agencies. These multiple
transactions not only inconvenience citizens, ksd add costs and affect overall economic proditgtiv
This section presents a network value approachdw $iow integrated and interoperable government
information systems could provide value to the stycat large in terms of economic productivity.

The Network Value Impact of Interoperability

The last stage of many e-government maturity mopleiist to the standardization/transactional phase,
which provides the setting for a great varietyrahsactions to be integrated. Such a level of
interconnection and integration of information gyss among government agencies will result in highly
networked systems. In line with Metcalfe’s netweffect law (Shapiro & Varian, 1998), Madrid’s
(2008) study revealed that increasing the integmatif e-government system networks could produce a
huge impact in improving the economic productivafya country. Metcalfe’s Law asserts that networks
become more valuable as they reach more userseH&hen government systems become more
interoperable and better connected with one anatieresulting systems will provide higher overall
value for the society.

The potential magnitude of the added value of senmtegrated network can be measured or corretated
the number of possible connections with other adtothe network. Allee (2003) proposed that “the
value and capability of a network expands withribebers of connections...when a certain level of
connectivity is reached in a complex system, thpabdities that are being unleashed may be fartgrea
than the sum of the parts (Allee, 2003, p.78).”iBinty, as pointed at in Metcalfe’s Law, the numloér
unigue connections in the network of n number ¢dacis equal to n(n-1)/2 (Shapiro & Varian, 1998).
Hence, leveraging the network effect, the valust#roperable (networked) government information
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systems can also be estimated mathematically @scidn of the number of connected transactions
(Madrid, 2008). In his study, Madrid (2008) reprasel this function as:

gt
value=>" 2 (m]

i=1
Where:
tis the total number of transactions to interape
n is the number of transactions that need to bebated to complete a process
m is the number of sub-systems
A is the correlation factor

The formula indicates that an increased numbeowofiections in the network will also increase the
efficiency of the system and value. The followitigstration for N=2 shows how significant the inase
is on the network value as we increase the numieamsactions that interconnect or interoperate.
Mathematically speaking, this is a factorial pragion (Figure 1 below).
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Figure 1. Network Value of Interoperability

100+

Relative Value

1 2 3 4 5 6 7 8 9 10 11 12
Inter-operable Transactions

Source: adapted from Madrid, L. (2008)

Network Value and Economic Productivity

Considering the potentially significant impact bétnetwork’s value, the adoption of a fully intezogble
government system can create enormous returngngtance, applying this logic to economic growth,
greater interoperability of government informatgystems can result in a huge increase in economic
productivity overtime. The analysis presented loelieds on Madrid’'s (2008) white paper on “The
Economic Impact of Interoperability.” To providéatter understanding of the network value of
interoperability, this chapter will apply the log€ network value impacts on productivity in terofs
GDP. Consider the condition where a citizen needgdit in line for a government service due to
disconnected government systems. Time wasted wiailigng in line is reduced opportunity to produce
economic value. The longer the time a citizen needgait in line or to travel to different agenci#ise
greater the potential for the loss of that citizeopportunity to work productively and produce emuit
benefits.

To apply this logic, first we need to measure thetgbution of one working hour to increase ecormomi
productivity in terms of GDP. The citizen’s contition to GDP per working hour can be calculated by
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dividing a country’s GDP in one year by the popolaty annual working hours. This function can be
represented as:

o B (GDpti/PopuIatiorgi)
/workinghous — WorkinghOlﬂSti

Assuming that the citizen waiting on line is em@dyand in a country with a developed or emerging
economy, he or she will average 2,000 working hpersyear. GDP per working hour can then be
calculated by dividing GDP by the product of thentner in a country’s full time labor force, multipd
by 2,000 working hours per year. Table 1 represtatsvorking hours of citizens for the year of 2006
developed and emerging economy countries.

Table 1 - GDP per Working Hour

Country GDP Population GDP  GDP/
(millions /cap | Working
of USD) Hour

World 48,244,879 6,671,226,000 7,232 | 3.62

Australia 768,178 20,850,000 36,8138.42

Belgium 392,001 10,457,000 37,4818.74

Brazil 1,067,962 | 186,500,000 5,726 2.86

Canada 1,251,463 32,990,000 37,938.97

China 2,668,071 1,319,000,00@,023 | 1.01

France 2,230,721 64,102,140 34,799.40

Germany 2,906,681 82,310,000 35,314/.66

India 906,268 1,169,016,000¢75 0.39

Italy 1,844,749 | 58,883,958 31,3295.66
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Japan 4,340,133  127,720,00( 33,985.99
Mexico 839,182 103,263,388| 8,12 4.06
Netherlandg 657,590 16,390,000 40,1220.06
Russia 986,940 142,499,000 6,926 3.46
South 888,024 48,224,000 18,419.21
Korea

Spain 1,223,988| 44,708,964 27,3713.69
Sweden 384,927 9,150,000 42,0621.03
Switzerland| 379,758 7,484,000 50,7425.37
Turkey 402,710 74,877,000 5378 2.69
United 2,345,015 | 60,209,500 38,9489.47
Kingdom

United 13,201,819 301,950,000 | 43,72p21.86
States

Sour ce: Adapted from Madrid, L. (2008)

Based on Table 1, presumably, if a citizen of timétedl States is wasting time available for paidkvor
while waiting in line or traveling to different agges, this citizen will lose the opportunity tontgbute

to GDP by $21.86 per hour.

The variation in the number of possible time-wagtetivities and how long they will take can have a
major effect on the results of this kind of caltigda. To account for some of these variations atiginal
study included a sensitivity analysis. This senisitianalysis is used to adjust for the impact o t
analysis of variation in type of activities and éifto accomplish them. Table 2 shows that increased
variations in the disconnected number of activitied in the times require to fulfill each activitgve an
inverse relation with the effects on GDP (refefltble 2 below). Arguably, this finding provides
suggestive evidence about the influence of anaop&nable system on the economic productivity of a

country in terms of GDP.

Table 2. Normalized I mpact on GDP
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Number of activities per year

10 20 25 30 35 40 45 50 55 60

0.33%

0.31% | 0.42%

0.38% | 0.50%

0.44% | 0.58%

0.33% 0.50% | 0.67%
0.38% 0.56% | 0.75%
0.42% 0.63% | 0.83%
0.46% 0.69% | 0.92%
0.50% 0.75% | 1.00%

Source: Analysis result

It seems clear that government investments inopexability-related ICT projects have the poterttal
provide value beyond internal agency efficienciestber financial returns. E-government initiativbat
work primarily on diminishing the time to procesxh transaction (vertical approach) overlook tingda
potential of network values in providing greatatue to the public (Madrid, 2008). Those e-govemime
initiatives that integrate various disparate gowsgnt information systems have an impact value amil
to the network effect perspective. This networleetffof interoperability-related ICT projects could
generate enormous returns and value to the soéistgreviously demonstrated, the network
combinatorial effect of interoperable governmerstesns translates into a positive-leverage impact on
GDP growth.

ROI in interoperability-related ICT projects candrdarged, including more diverse values than the
financial (GDP) results shown above. Cresswell.g806) point out that measuring the returns on
public sector investments should consider the valulirect and indirect beneficiaries and alschio t
society at large. These returns encompass botibtarand non-tangible outcomes. Furthermore,
Cresswell et al. (2006, 2010) posit two ways inchhgovernment ICT investments generate value: 1) by
improving the intrinsic value of government as aget to the community and 2) by providing direct
specific benefits to stakeholders (persons, groapsrganizations). The first is value resultingnfr

internal improvements to government for the berafthe society at large. The second one manifest i
multiple forms: a combination of financial, poliilc and social returns. Positive economic advanigge
part of the social returns on government ICT prgj¢Cresswell et al., 2006). The next section will
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outline the public value framework as an alterreafisr government ICT project assessment that expand
the network value approach and incorporates brgadgic value perspectives at large.

The Public Value Approach: An Assessment Framework

This section extends the discussion by presentingn@ework for incorporating a wider public value
perspective in the analysis of returns on governii@€h investments. That framework shows how to
assess interoperability-related ICT projects imgepf delivering value4 to citizens and to the stycas a
whole. To do so, the framework illustrates hownewer basic assessment questions, such as what is t
nature of the value produced? who are the bengéis’awhat is the value generating mechanism? What
are the necessary conditions for value genera#ioiuf description of the framework and its us¢as

long for this section, but can be found in the pualue framework report from the Center for
Technology in Government (Cresswell, 2006).

The Concept and Application of the Public Value Framework

The CTG framework (Cresswell, 2006, 2010) defingslip value in terms of how an investment in
government information technology can affect trahiidual, collective, or societal interests of
stakeholders. Such an investment can produce sekalt have either a positive or negative impaatrosn
or more stakeholder groups. This general definiibpublic value emphasizes the variety of inteyést
be accounted for in describing public value. Thipraach is in direct contrast with the utilitaridew
that considers value in the aggregate—the gregoest for the greatest number—in ways that can
obscure important variations in the distributiorregults in a society.

In this regard, a framework to assess the publizevaf government interoperability-related ICT

investments must acknowledge and provide waysdbwigh diverse stakeholder interests. Cresswell et
al.(2006) emphasize the three main elements irbbcpealue assessment: the nature of the technology
investment, the related interests of stakeholdard,the government programs and operations affégted

* Cresswell et al. (2006) use the term “value” intcast to “return” to emphasize the broader scdpetarns in
government ICT investment.
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the investment. Public value is located in therggetion of these three elemerisr(or! Reference

sour ce not found. below). Identifying and documenting public valiexassitates examination of the
interactions among these three elements. The mehredented for public value assessment depend on
understanding and specifying the relationships antbese elements.

The

Stakeholders .
public value

obvernment
Programs &
Operations

Investmex

Figure 2. The Basic Elementsin the Public Value Framework

That is, the public value assessment treats vakation as a result of complex nonlinear interaxstio
among the operation of government programs andatipas, the technology investment, and how that
affects stakeholders. The effects include bothtpesand negative impacts on stakeholder interests,
along with their support for and trust in the gawaent generally (Cresswell et al., 2006).

A simplified description of those relationshipseépresented in Figure 3 below. This schematic stibe/s
connections between changes in the business pragdsgoals in government agencies with regarddo th
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new ICT investment (on the left) and the impactimstakeholders (on the right).5 The activitiethim
left side of the framework connect the goals ofegoment ICT and interoperability projects with the
related business processes and how they genetate yalue. These activities have consequences for
stakeholders’ interests and risks on the right efdbe framework.

54(;1 Value Mechanisms

Value Types ‘

Figure 3. The Public Value Framework

This analysis is not conceived as a linear prodags;ather one that allows for learning and adpestts
at each step, with possible returns to precedigsstvith new information or insights. Therefore the

> A more complete description of the Public Valuarework and how it can be used can be found in &ding
Return on Investment Analysis for Government ITP#blic Value Framework”
(http://www.ctg.albany.edu/publications/reports/adeing_roi)
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arrows in Figure 3 represent the flow of resulterfrone step to another and possibly looping back to
preceding steps as needed. When the assessmieighisd, the report of results can be combined with
risk analysis and mitigation strategies.

The Public Value Generators and Impact

Each mechanism in the public value framework cgaderate more than one kind of public value
depending on the nature of the ICT investment. lloaveafor this kind of variability, the framework
identifies four basic public value generators tat apply to a wide range of particular ICT initias.
Each of these generators entails different measammesmand implications for assessment. The fouripubl
value generators are:

* Increase in Efficiency — gaining higher output trey goals using same amount of resources or
consuming less resources to maintaining existiagl lef output or goals.

* Increase in Effectiveness — improving the qualitgoantity of a desirable outcome (e.g., service
transaction, policy, etc.).

* Intrinsic Enhancement — changing the environmemircumstances of a stakeholder in ways that
the stakeholder values for their own sake.

» Enablement — providing means or allowing othenin$easible or prohibited desired activity, or
preventing or reducing undesirable events or ougsom

For any given ICT investment, these four publicueagienerators can act independently or in consort t
influence the overall return to the stakeholderns.imteroperability-related ICT project can incoraia, in
principle, all four generators: 1) interoperabilitigreases efficiency by reducing the redundarivities
across government agencies, 2) interoperabilityavgs the quality of government service delivery to
the stakeholders, 3) interoperability changes thirenment in which citizens interact with govermme
that led to improve economic productivity, anderoperability increases citizens’ convenience in
interacting with or in requesting government seFsiby enabling integrated services across agencies
boundaries and levels.

Likewise, considering that investments in interadity-related government ICT projects involve
various stakeholders, each of these value gensreaorbe linked to a variety of interests. Thisligub

value framework employs seven basic types of vatua way to analyze how the investments may affect
stakeholder interests. The basic public value tygpes

* Financial —impacts on current or anticipated income, agslees, liabilities, entittements, and other
aspects of wealth or risks to any of the above.
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» Pdlitical — impacts on personal or corporate influence aregonent actions or policy, role in
political affairs, or influence in political pareor prospects for current of future public office.

» Social - impacts on family or community relationshipsgisd mobility, status, and identity.

» Strategic — impacts on person’s or groups economic or palithdvantage or opportunities, goals,
and resources for innovation or planning.

* Quality of Life- impacts on individual and household health, seggatisfaction, and general well-
being.

» ldeological — impacts on beliefs, moral or ethical commitmealignment of government actions or
policies or social outcomes with beliefs, or manakthical positions.

» Stewardship — impacts on the public’s view of government aéis as faithful stewards or guardians
of the value of the government in terms of publisst, integrity, and legitimacy.

This way of describing public value is intendedchasextension of the current method used by
governments to assess the internal efficiency gaiisgavings returns on particular investments or
performance evaluations (Cresswell et al., 2006)his way, the framework can serve to supplenteant t
current internally focused assessment method bguwaning broader potential values of government ICT
investment.

The Stakeholders of Government Interoperability-related ICT Investments

As depicted in Figure 3, assessments employingptiitic value framework require identification of
government programs, business processes, andsheated stakeholders. The process to identifyethos
who have an interest in the value generation aheqment ICT investment project is half of the lpub
value framework process. Cresswell et al. (2006¢dlee this stakeholder analysis as consistingrefet
parts:

* Identifying the individuals or groups who have net& in the investment project.
» Identifying the specific interests of the stakeleotd
» Assessing the role and potential influence of tageholders in the delivery of public value.

A thorough and systematic stakeholder analysimportant to identify the linkages that connecttD&
investment with business processes and value onefati various stakeholders. Identification of
stakeholders should include those internal to @ project, those in related government agenciessac
different levels, and possible external parties@#d by or who have an interest in this project.
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There are no rigid formulas for this form of stakkeler analysis, dependent as it is on the contietkteo
ICT project and the agencies involved. In this seiie crucial resource for effective stakeholder
identification is in-depth knowledge of the opewsaal and broader context of the ICT investment. To
assemble this knowledge, stakeholder analysis giyengages a group of participants with extensive
knowledge of the political and organizational seftof the investment. Despite much room for vaoiati
there are four common consistencies found amorfigrdift methods of stakeholder analysis:

* Involvement of multiple analysts with in-depth krledge of the stakeholder environment.

» Use of brainstorming or other related method taiifie all possible relevant stakeholders in the
broader perspectives.

* Identification of multiple stakeholder roles, imtat and external to the organization setting.

» |dentification of potential stakeholder expectasipimfluence potential, past and future participati
possibilities, and level of interest.

Cross referencing the stakeholders with the pakwdilue identifies impacts on interests and timel&iof
evidence that can reveal value outcomes. For a deieéled discussion on the application of the
framework, refer to the Center for Technology irv&mment (CTG) white paper on the public value
framework (Cresswell et al., 2006). The next sectiescribes two instances of interoperable ICT
investment and how they relate to public value sssent. The main focus is on stakeholder
identification and the value impacts of the intengble ICT investment.

I-Choose: An Interoperable Data Architecture to Support Full Information Product
Pricing

The I-Choose project, a current activity at the t€efor Technology in Government (funded by the US
National Science Foundation), can provide uselugtitations of how the framework can support a jgubl
value assessment. The goal of this project is teldp and test a data sharing architecture to geoai
wide range of trusted product information to assistsumer choices in purchasing food products, in
particular sustainable coffee that is “Fair Tradettified. The project, known as “Building Inforna
Sharing Networks to Support Consumer Choice (I-Ged0 will focus on the development of an
information architecture for interoperability amaostgkeholders for coffee grown in Mexico and
distributed and consumed in Canada and the UniteesS I-Choose will use emerging Semantic Web
technologies to create a new generation of “lintted” mash ups connecting actors who have interests
linked to the fair-trade coffee product supply-chdio achieve their vision, a collaborative netwofk
international researchers from three countriesarttNAmerica will focus on developing an interogeea
data architecture of full product information nesay for a sustainable coffee supply chain.
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Figure4. The Envision Application Leveraging on |-Choose Infrastructure

The I-Choose Vision

The I-Choose interoperable data architecture adilitate consumer queries submitted through an
application on the consumer’s mobile device (snfemyes). When in use, the consumer will be able to
employ the I-Choose application to find more infation on a coffee product in the sustainable coffee
supply chain. The consumer can simply scan theyattsdUPC code (or other type of barcode) readable
by camera phones. The information will come fromy chain operators and third party certifiers who
will create and maintain interoperable data netwahikough their compliance with the I-Choose RDF-
based specialty coffee supply chain ontology. Asashin Figure 4 above, once the consumer scans the
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UPC code (or other type of barcode), the applicatidl start composing information about the
sustainable supply chain. For instance, the consaméd discover that the coffee was shade grown at
the Velasquez Coffee Cooperative in Mexico thatlieen certified by the United Fair Trade Assocratio
(UFTA), and is well-rated by the Consumer Valuditoge. Thus, consumers can make purchasing
decisions that better reflect their personal commaiits to environment sustainability.

The I-Choose application will provide additionaldrmation on particular coffee products to asdist t
consumer in making buying decisions and checkiegriistworthiness of the information (Figure 4)eTh
I-Choose approach to developing an interoperalie at@hitecture begins with a network of diverse
communities in the supply chain. The members adgtmmunities will collaborate in creating an
ontology of the necessary terms and concepts,dbeslop a hierarchical taxonomy of domains in the
supply-chain. These will be the foundation of aeliaperable data architecture.

Identification of Stakeholders and Network Formation

Building this interoperable data architecture wihsist of a multi-stage iterative process of cosge
building activities with actors from the supply-aglh@ommunities. The process begins with developing
the network of diverse communities in the supplgichThe network acknowledges the roles of each
stakeholder affected or having an interest in tGbdose framework. The network will include various
communities and stakeholders involved in the produpply-chains and external stakeholders with
interests in the supply-chain. The stakeholdertitieation process in I-Choose incorporates
brainstorming among actors with in-depth knowledfjthe stakeholder environment. The group includes
researchers from three countries, gathered in et different meetings (team and network meégting

in a two-stage process.

The first brainstorming session is to identify thgacted stakeholders, based on the researchers’
background knowledge and experience in their presvimllaborative project. The stakeholders idesifi
in this first step are then invited to the secotadis for more in-depth brainstorming with the resea
team to help expand the network further. In additmthe face-to-face meetings, regular onlinerfesu
will be conducted through a variety of media (eegnail, SharePoint, Skype, and teleconferencegsé h
mechanisms are designed to ensure the involvemaiitrelevant stakeholders to ensure that the
interoperable architecture will improve the quabf the deliverables.

Value Impact of I-Choose Interoperable Data Architecture

The I-Choose data architecture, incorporating netwuaeroperability among the actors across thegksup
chain, is expected to produce value returns fasalken types of public value identified in the feanork.

» Financial returns— One interoperability goal for I-Choose is toateevalue in improving the current
and anticipated income of suppliers and distrilsuievolved in fair-trade coffee produced in Mexico
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and consumed in the United States and Canada. Sanyesvidence suggests that this is a likely
outcome. A fair-trade coffee producer member of@ESMACH cooperative in Chiapas, Raul
Gutierrez expects positive results. In an emad toaster in Canada, Raul said that support for fai
trade will improve the economic condition of hisgnfity and his community. Having I-Choose to
provide trusted information to the United Stated @anadian consumers that Raul is a real grower
and that the coffee is indeed a fair-trade prodoatd stimulate consumption and increase income for
Raul and other growers like him. This can subsaédigtimprove the economic conditions of the
region. Increasing the growers’ income will argyabktrease income tax revenue for the government
to support development.

» Pdlitical — I-Choose’s introduction of non-price productimhation that moves beyond a description
of product features can alter how policy makersceptualize trade and trade regulations. The public
may increase pressure for environmentally friensibgially responsible, and safer products. Current
efforts to force compliance with legal standardaddress environmental and labor issues lack the
potential added force of consumer participatiore Fi€hoose interoperable architecture can open
new venues for citizen participation in policy madion environmental issues.

» Social — In the example of Raul, I-Choose provides véiliatafor his community, the Campesinos
Ecologicos de la Sierra Madre de Chiappas (CESMAC#D) help attract new members, and
encourage the formation of similar co-ops.

* Quality of Life— Consumers will appreciate that I-Choose wilbalthem to create their own value
profile so that product ratings provided by I-Cheasn reflect their personal preferences. This
creates a price-value rating that can be tailoveddet a consumer’s budgets and enhance the
consumer’s satisfaction.

» Strategic — The ability of I-Choose to connect consumergneices to actors in the supply chain will
create economic advantage or opportunities for lseich as allowing retailers to tailor their prouc
to consumer preferences, which could potentialygase their sale or expand their market share.

* ldeological — I-Choose acknowledges and supports individudls strong values and beliefs about
the importance of environmental stewardship anddavg the economic exploitation of coffee
growers by choosing their consumption pattern atingty.

If fully implemented to support trusted and fulfdrmation interoperability, the I-Choose data
architecture can generate a diverse mix of pulalluas. These values affect stakeholders differelmtly
this regard, assessment of interoperable ICT inwerst should and could incorporate broader valums th
financial metrics. As the I-Choose case illustratesusing only on internal efficiency, savings,obher
financial metrics alone will overlook other sigie#int potential values to different stakeholderse maxt
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section provides another case about the succestful of the government of Colombia to provide
metrics for measuring the impact of an interopergbject based on GDP.

Interoperable ICT in Colombia

Gobierno en Linea, or Government Online in Colombtarted with the enactment of Decree 1151 of
2008. This decree serves as the guideline fomtipdeimentation of an online government strategy
(Murcia et al., 2010). Maria Isabel Meija Jaramilioe Chief Director for the Connectivity Agenda
Agency, asserted in 2010 that “government oniBreenational Colombian Strategy, leaded by the
Ministry of Communications, to build a more trangpd and efficient Government to provide better
services to the citizens and business throughgbetICT” (Meija-Jaramillo, 2010). The key messége
be delivered to the citizens is, “Making easierryalationship with the Government” (Meija-Jaramjl|
2010).

The objectives of the Colombian Online Governmerattsgies include rendering better services by
saving money and time and also promoting citizeress to multiple channels (Murcia et al., 2009). A
major challenge that Maria Isabel Meija pointed isuhe massive nhumber of services that the Colambi
public administration offered to the citizens. Ténare more than two thousand services in Colombia,
which makes it impractical to offer each of thentima (Meija-Jaramillo, 2010). Meija pointed out tha
the government of Colombia has attempted threafivamation efforts. First, to provide services and
organize the procedures around user needs. Sexdegieloping a “cluster service model” by orgargzin
the procedures based on the user needs. Finadlgavernment identifies, prioritizes, and optimizes
clusters of procedures prior to the introductioth&f new technology (Meija-Jaramillo, 2010).

Three examples within the Gobierno en Linea styaseg outlined in this section: the certificadoigual
en linea, the Procuraduria General de la Naciod tla& Movil Social en Accion. The certificado juidic
en linea, or online judicial certificate, is thetificate to record criminal records based on tatad
collected and reported by the judicial branchhia énline system, the patron only need to go thrdug
steps, enter the application online, follow tharungions, and make an appointment by phone fonéx
day between 7:00 am and 4:00 pm to complete ttaisaction. The processes for the other two
examples are basically similar. This interopergaiteway that the Colombian government is offering t
their citizens results in increased public value.

» Financial return. The portal of Gobierno en Linea (http://www.gabieenlinea.gov.co) provides an
interoperable gateway where citizens can find werigovernment services in one place. This service
provision results in time and money savings faeeits and public agencies. The certificado judicial
en linea processes 371,079 certificates from Noezr2008 through August 2009, reducing the
transaction time from two hours to ten minutesjrsgaWS $ 4.54 in indirect costs for users/citizens.
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The Procuraduria General de la Nacion process&Y 47 certificates from November 2008 to
August 2009, reducing the transaction time fromHb@rs to five minutes and saving the
users/citizens US $ 3.48 in indirect costs. Findltg Movil Social en Accion was used by 960,487
people from October 2008 to August 2009, redudiegttansaction time from four hours to fifteen
minutes and saving the public agency US $ 2.02livery costs.

Palitical. The Gobierno en Linea portal also encouragezecitparticipation through wikis, blogs,
and forums. This portal enables a novel form dteit participation that could influence government
actions or policies for citizen services.

Social. One example of the social impact of Gobierno ew& is the recognition and balancing of
national identity and multiculturalism. The basioguage of Gobierno en Linea is Spanish, as their
national identity. However, this portal also prasdEnglish as an alternative presentation. This
bilingual offering serves to preserve the natidgdahtity of Columbia and at the same time provides
broader service offerings to others with differeationalities.

Quiality of Life. The Gobierno en Linea provides total convenidndie citizens. This portal allows
citizens the freedom to access government on tlairtime by liberating or lessening the obligation
and hassle of getting public services, which atsttributes to quality of life.

Strategic valuerefers to the condition of improved opportunity begt what is immediately
available. The Gobierno en Linea provides vari@atures that stimulate citizen creativity and
innovation. For instance: the opinion survey in @wbierno en Linea website indicates that 63% of
citizens will seek help from the website eitheotigh email, chat, or the contact mailbox. Citizens
also indicate that 46% will check online if thewhaubpoenas or traffic fines. These are two
examples of improved opportunity through the offgrof an interoperability gateway.

Ideological value results when government actions or policies algh stakeholder beliefs, morals,
or ethical positions. The Gobierno en Linea prosiddorum where citizens and users can present
and discuss social issues for the consideratidgheo€olombian government. The feedback loop
enables citizens to raise issues pertaining to ithedlogy, beliefs, or moral values. For instarine,
January of 2010, one citizen raised the issuegflagion applicable to bikers and called for change
in the National Traffic Code.

Stewar dship. The Gobierno en Linea has the potential to imgraitizen trust, and enhance the
integrity, accountability, and legitimacy of thel@mbian government. Citizens could directly
measure the performance of government througtotilise offering. In addition, the citizen
participation feature afforded by this portal coirlduce increased public trust in the government as
an effective steward of the society.



The Colombian case demonstrate the combinatiomeofietwork value effect and the public value
framework. The time and money savings generated fre Gobierno en linea project clearly illustrate
the network value effect of interoperable ICT irtwesnt. At the same time, this case also demonstrate
the diverse public values from interoperable gowent ICT investment.

FUTURE DIRECTIONS

Finding the best ways to build and improve govemti€ systems will depend more and more on being
able to assess the performance of interoperablersgsespecially where government agencies and non-
government institutions need to work as an effectigtwork. In an interoperable system for connected
government, supported with architecture that en@ssgs a large portfolio of applications, complex an
multiple assessment approaches are necessarystlitiisprovides alternative methods and frameworks
that complement the usual financial metrics emplayeassessing the value of government IT
investments, in particular by incorporating a bergoerspective in term of public and network valae.
this way, this study shows a path for validatiod development in future research on value assegsmen
Future studies could ascertain the generalizalwfithe propositions outlined here to other corgextd
cases. As a preliminary study of the value assessitaanework for interoperable IT investment, this
research also provides a foundation for furtherigogb testing.

CONCLUSION

This chapter addresses the challenge of expaniindefinition of value for ICT projects, particular
those dealing with government interoperability. Thapter argues for a broader public value projwsit
as the basis for assessment, a value propositibigties beyond the usual financial metrics used to
examine return on investment. This chapter showsipally that investing in interoperable govermmhe
ICT systems has the potential to provide value bdyoternal agency efficiencies and other financial
returns. That value includes returns to both theatliand indirect beneficiaries of interoperablé& IC
systems, i.e., stakeholders, and returns to thetgat large.

The value returns for enhanced interoperabilitylamgely a result of network effects. We therefore
employed the network value approach to show wasdperable ICT systems create interrelated service
offerings. The value of a network will be manifekte an increased number of connections. The return
are a result of how an expanded network can yiehdbenatorial effects that generate large returasna

the example of a substantial boost to GDP growithil&ly, the case of Gobierno en Linea in Colombia
shows the significant amount of money and timersggezand improvement in quality of life that emerge
from an interoperable e-government investment.
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In the second approach, this chapter has shownh®& Ol in interoperability-related government ICT
projects includes a diverse set of benefits. TH#ipwalue framework acknowledges the diversity and
incompatibility of the demands and interests oftipld stakeholder groups. This framework employs an
iterative process of assessing the mechanismseantts of value generation based on an analysis of
government stakeholders. The framework treats puiblue in terms of seven value types that carltresu
from e-government investments. These seven pudlie types are financial, political, social,
ideological, stewardship, strategic, and qualityifef The assessment framework provides a wainto |
the characteristics of an interoperability-relalt€d@l project to the value types of interest to shtakders.

By expanding the value proposition beyond finangiatrics, this approach provides a more robust way
to justify and evaluate investments in governmatdrbperability.

Applications of the public value framework to twase studies illustrate the kinds of results thatl
produced. Through the cases, the chapter showdivbiese values that can result from interoperable e
government investment initiatives. These examples#ered to assist public officials and policykees
in considering the full range of benefits possiioten increased interoperability efforts, and thgreb
improve the overall design strategies for ICT inment and interoperability implementation.
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KEY TERMS & DEFINITIONS:

Public value framework: framework for assessing the value of broad raiggmvernment IT
investment that takes into account the diverse s1aad interests of government constituents
(individual citizen, organization and society agk).

I nteroper ability: condition where the diverse and disconnectecesysin organizations are
able to inter-operate or work together.

Return on investment: profit, or gain or benefit derived from investnbemsually in the form of
simple ratio of excess profit to investment.

Value assessment: the approach for evaluating the worth and sigaiice of investment that
emphasize on broader scope.

Network value framework: framework for assessing the value of governmembvestment
that takes into account the number of connectioike network of n numbers of actors.

Networked government: situation where autonomous government agenciésman-
governmental institutions need to work as cohemetwork and inter-connected to one another
to accommodate the needs of their constituentsaddliver values.

Network effects. the multiplying impact as result of connectivitsnong actors in a particular
network.

Economic productivity: increase in economic output and/or productioa n&tions due to the

reduction in unnecessary costs.
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