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Introduction

This pgper will examinethe phenomenonof therecent upsurgein Public-Private
Partnerships (PPPs) undetaken between devel oping county govenments and private
firms, which is especially prominent in theinformation technology sector. These joint
projects are undataken in the attempt to (ridgethe digital divideOand bring the
bendits of technological efficiendesto the developing world.

Over the past few years, the growth of private investment for developmentN and private
enthugasm for launching public partnershipsN has been remarkable in magnitude The
propottion of fundingfromthe U.S. govenment relative to private enterprise has shifted
in recent years with 85 percent of resources now coming from fixed capita investment,
remittances, and other forms of private giving. Some 15 percent of resources fromthe
U.S. to thedeveloping world come from Official Development Assistance (ODA). Inthe
1970sthe breakdown was nearly the opposte (Runde 2006) Inthenext few years, the
annud investment going into the I CT sector in thedeveloping economies could reach
$100hbillion.

Public-private patnershipsare idedlly thoughtto create synergistic results through
bringing together the expertise and resources of the private partner with the
administrative and political power of the govenment partner. They can take several
forms, butare usudly viewed as a busness relationship or agreement between two or
more parties tha combine private sector capital (and sometimes public sector capital) to
improve public services and the management of public sector assets. (Gerrard, 2001)
Current PPPsin thel T sector seek to defineand address a development chdlenge
(Runde 2006) Benefitsindudefinandal resources, human capital, technology and
intellectud propety, market access, cutting-edgebusness practices and other expertise
(Runde 2006) These partnershipsenjoy wide support and are promoted by govenments,



internaiond organizations(such as theWorld Bank, the UNDP, the UNCTAD and
others,) NGOs, and private firms alike.

From a corporate point of view, what could bemore ideal than doing goodwhile doing
busnessN contributingto ICT connestivity aroundthe globewhile simultaneoudy
contributing to the bottom line? From a developing country point of view, what could be
better than to have infrastructure, hardware, software and expertise al provided froma
world leader in technology, with theimplicit promise of bridging the digita divideand
increasing efficiency and economnic growth? These notionsdescribe the attractiveness and
appeal behind therecent surgein public private partnerships (PPPs) undetaken between
Western technology MNCs and devel oping county authorities. Andthereis goodreason
for theappeal, and for optimismN when these projects are successful, they can bring
aboutmany desirable bendfits.

Y et, the academic community reports mixed results for such undetakings and not
everyoneis cheering on thedriveto bridgethedigital divide Noam Chonsky, for ong
asserts tha theInterne isatool of totalitarian ideology and the cause of sodd
fragmentation. When it is exported to developing counties, it Qvill beused as another
techniquefor control and manipulation, and for keeping people in thar roles as mindless
congumers of thingsthey don® really wantO(Chomsky, Mitchdl & Schoefel, 2002,
p.278).

Othe critics question thevaue of the Interne to address the needs of the developing
worldN why notfocuson anutritiond divide, an educationd divide, an oppotunities
divide, or a health care divide? Thisis the essence of the (hread vs. broadbandOdebate:
Given themore basic needsnot beng met in poa counties, how much of the
govenment@ efforts should be devoted to technology i ssues?

While acknowledging the salience of theaboveargument, this pgper asserts that thisissue
merits academic andysis and is worthy of study because the phenomenonis already
taking place: numerousWestern-based technology multinationds have aready begun
public-private partnershipsto bring telecommunicationsbased projects to the developing
world. Anditis, infact, a cause for concern tha, to dae, there has been alack of
systematic, unbiased research guiding or assessing the growing and significant amountof
activity in thisarea

Not alotis known abouthow well the public-private modd opeates, asit is difficult to
carry out systematic evaluaion. This may be dueto the uncordinaed dynamic of public-
private patnerships thereisno central organizing body, projects are non-comparable on
aglobd scale, and there are no standard metrics for assessmentN which is perhgpsdueto
resistance to evaludion processes in general (Rosenau, 1999)

However, if this phenomenonis nat studied, then the academic community isimplicitly
accepting that the corporate sodal responsbility implied in such partnershipsN Gnaking
aprofit and making theworld a better place do nat have to bemutudly exclusve godsO
(from AMDG website)N has undeégonea change in its very nature, and tha it can



proceed, unmonitored and blindly truged. Y et, history has demondrated tha corporate
self-regulation does not always produae ideal outcomes: community- and oppotunity-
building, empowerment, and increased human well-being in investment-targeted
communities may notbeat theroot of corporate initiatives.

It isimportant to remember that the venture partners come to the project with different
expectations gods, backgrounds mindsats, and ways of Qloing busnessQ al of these
need to made clear, as does the plan of action. After all, private firms are busnesses run
for aprofit. In this case, the profit fromther endeavors will come further down theroad,
asthar currentinvestments hdp to create future markets.

Even so, acommonly cited (hest practiceOfor firms, within the context of developing
county PPPs, may bodewell for thelocalities tha are atarget of the project. It has been
argue tha taking into consderation the needsand desires of thelocal communities and
involving local citizensin al stages of the PPP undertakingN a bottom-up rather than a
top-down approachN will lead to more successful outcomes for both parties. In other
words only if thetechnology catches on and people see a bendfit in ther lives because of
itN only if the project is truly a success as the community definesitN will a market for
future goodshave been created.

A standadized assessment of these effortsis critical to ensure that ICT investment yields
daly lifeimprovements to citizensin the developing world. Both quantitative and a
quditative approaches mug be used, buteven a combined approach has limitations Both
methodsare employed here to provide undestanding at the macro and micro level.

In addition, evaluaion of current research ontherelationsip of ICT investment to
growth in developing economiesis provided here to suppot recommendaionsfor better
integration, design, implementation, diffuson and evaluaion of ICT projects. For better
or for worse, involvement of the private sector in driving ICT projectsis of critical value
To improvethe outcomes as well as thesuccess rate of initiatives, and thusbetter target
finanda andtechnica suppot, careful undestanding of success and failure factorsis
needed. A significant research effort is necessary at al stages. project development,
implementation, tracking, and assessment. To thelimits of current knowedge we show
wha is needed to improve our abilities to maximize scarce resources and harness ICTS to
improvethequdity of lifein thedeveloping world.

Our paper proceedsas follows: after an overview of the emerging public-private
patneship trend in theinformation sector technology and a discussion of thetechnology
indugry mindset, an econonetric regressionis presented. We can show quantitatively a
bendit fromICT investment in a broad sense, yet looking at thetangible details of
specific cases shows more clearly how technology investments can provide dramatic
changesin qudity of life and oppotunity even in extreme situaions Following the case
studies, a discussion of best practices and potential pitfallsin the public-private interface
is presented. We condudewith an overview of our findingsand acall for future research.



IT Sector Involvement in the Developing World

Theemergence of public-private patnershipsbetween IT companies and nationd
govanments in developing naions often in conjunction with internaiond organizations
like the World Bank, and UN, aswell as USAID, which suppots ICT projectsin
emerging economes, are an increasingly appaent phenomenon USAID puts around
$200millioninto this effort through 3501CT development activities. A clear and mutud
interest isidentifiable between NGOs, governments and private enterprise. For example,
arecent World Bank report advocates that developing county govenments work across
depatments and partner with private enterprise to extend theuse of ICT (World Bank,
2006)

Chipmakers Intel and Advanced Micro Devices, (AMD) among othersN notably Cisco
and MicrooftN have initiated programs to distribute low cost persond computers (PCs)
into the handsof theworld@ poor. These companies are investing billionsof dollarsin
marketing and research to develop marketsin Latin America, India, Chinaand Eastern
Europe Maturing marketsintheU.S,, Japan and Europehave spurred companies to look
to future growth areas (Detar, 2006) Worldwide PC sales are estimated to grow 10.5%in
2006,which is ahead of the 6.8% estimate for theU.S. (Detar, 2006) Since many
technological advancementsin the past few decades appear to have degpened thedigita
divide IT companies are taking a different approach this time; in additionto
experimenting with pricing modds and distribution tactics in the developing world, they
are aso piloting programs to meet basic soda and econonic chdlenges. In the suppot
of future markets, initiatives have sprungup for education, medicine, and work training.

Theemphasis by these firms on addressing basic needsin these sodeties seems to
represent a break fromthe past, where basic improvementsin daly life were often
identified as a by-produd of multinaiond involvement in an emerging market. The
enthusasm of govenments and non-govenmental organizationsto suppot private
enterprise-led projectsis the other dynamic tha seems to represent a changein
perspective to corporate involvement in growth plans

CEOs like Andy Groveand Craig Barrett of Intel are eager to participae in UN-
spon®red conferences like the World Summit onthe Information Sodety, (WSI'S) which
focuson expanding access, and mos recently on Internet governance. Ambitiousplans
such as the MIT@ Negropone® Dne Laptop Per ChildOprogram are often announed at
these world venues.

Subdantial investments have been proposd and are already undeway by many
companies. Microprocessor maker AMD for example, isin thesecondyear of its50x 15
initiative, which seeks Internet access for hdf of the world®@ popuktionby 2015 About
15 percent of theworld® popukbtion has Internet access, and current estimationssuggest
tha haf theworld would have access by 2030. A large propottion of AMD® current



efforts are focused onits Persond Inter-net Communicator, a PC a 56-Kbpsmodem, hard
disk and USB ports. This system with is sold for unde $200(withouta monitor) isbeing
used in Brazil, India, Panama, Turkey, Russiaand Uganda(Dunn,2009.

Intel isinthemidg of itslargest initiative ever into emerging markets. It hasrecently
announed itsintent to invest over $1 billionin thenext five years to improve Internet
connectivity, education, and overall computing accessibility in the developing world. Its
5-Y ear Objectives for the OVorld Ahead Program, indudes training 10 million more
teachers to use technology in education, and conneetivity throughwireless broadband
access (Agence France Presse, 2006) Thecompany has built three computing platforms
for developing markets, in large pat by usng service providers and computer
manufacturers in thedeveloping market, enabling systems to sell for 20 percent bdow
existing prices. Intel® platform will beused in adeal tha isfinanced in patt by the
Mexican government and the Mexican Teacher@ Union, with 300000 persond
computers to be provided to teachers for $300each. Plansare also undeway to promote
PC usein Brazil andIndia. A device has been unweiled in India, the @ommunity PCOa
PC kiosk plan for providing shared computingin places like India, with the cog of the
system running at $500-$600and power provided by a car batery. Other plansindude
small notebook computers with educationd software for students (Dunn,2006)

Industry Mindset and Incentives for Involvement — Public and Private

I'T firms are looking to thedeveloping world for new markets. In doing so, a clear mutud
interest with govanments and NGOs has become evident. Activities are bullding for the
future, yet, enterprises are experiendng tangible benefits not necessarily related to profit
marginswhich indudeimproved morale amongthe workforce, as well as creating a
postive company image both at home and abroad.

Company executives are accepting of low marginsin developing markets and
acknowedgethelongterm naure of current investments in emerging economes.
Althoughthese markets will nat changethar bdance sheetsfor 10-15years, it appears
incontrovertible that thisiswhere the market will beand they mug get afoathold early
onto avoid the possibility of bang shutout (CTM, 2006) The search for new markets
undescores a point raised by Bruno Lanvin of the World Bank, who states that Qhe
arithmetic of telecommunicationsand tha of poveaty do nat necessarily seem to agree.
For apovety fighter, the @ext billionGvould refer to those ho need to betaken out of
abolute povarty, for an I T executive, the @ext billionGvould more spontaneoudy refer
to the next wave of cusomers tha could emergefrom developing counties, paticularly
in the mobile market.O(Lanvin, 2005 p.15) Hefindsnonehdesstha athoughthe 1
billionfor whomICTs are notapriority (thos at the bottom of theladde) andthe 1
billiontha theindugry islooking to as ther next consumers are not the same peopleN
hdping both groupsto gain accessto ICTsis notan impossibility aslongasthee asense
of joint respongbility amongthe public and private sectors (Lanvin, 2005) Infact, itis
notonly firms tha are making the pus for ICT investment, but governments are also



driving demand, to improveforeign direct investment, general compstitiveness, and
greater indudonin theglobd econony.

Mobile Telephony Growth

Therapid growth of mohile telephonyin emerging economes has served as an
encouraging example of the possibilities of technological expanson even in areas where
this service seemed undfordable. Private enterprise, NGO® and govanments are
looking at mobile technology as a meansto circunmvent resource, infrastructure and
policy condraints tha have impeded access in developing markets.

Corporate Knowledge Needs

Therecognitiontha growth is necessary for future markets to exist coupled with a
postivist bdief information technology, has peaked corporate interest in the search for
data and undestanding of thelink between IT and development. Althoughfirmslike
Intel, Cisco, and Microsoft are marching forward in developing markets, they are also
seeking evidence tha economic conditionscan be affected by ther current activities.
Throughinterviews with executives from severa IT firms acommon need for more
information aboutthe sodeta impact of ICT investment has come outin our research.
These firms are eager to gan more undestanding of best practices and modds for
sugainable development and feel that thereis much to belearned. Many firms consder
re-engineering effortsin the private sphee as themog useful frame of reference for
deployment and assessment efforts in the developingworld. Thus casesof IT
implementation at thefirm level as ameansof compaisonto PPP effortsis seen as
anothe useful research tool by companiesinvolved in this new arena

Discussion of Methodology

Therelationship between telecommunicationsinvestment and growth has been
demondrated (Roller & Waverman, 2007), butthelink between I T investment and
growth has not yet been condusvely demondrated. Indjikian and Siegd, (2005 review
work from the developad world tha suggests evidence, both quditative and quantitative
of apostive correlation between IT investment and econonic peformance. The
implicationsfor developing counties are encouraging, and it appears tha the empirical
findingson IT and econonic performance induding case andysis from China, India,
Chile, and elsewhere are contributing to improvements in produdivity and growth.

Uneven results and an inhaent difficulty in ascertaining and tracking results suggest the
need for innovdive approaches to study the potential of e-govenment. By combining
econonetric andysis with a broad based mapping of selected, well-doaumented cases of
e-govanment projects in developing economies, we show thefollowing:

a) ameasurement of ICT investment and its relationship to econonic growth



b) thestepsneeded to improve current modds and estimationsof this suggested
assodation

c) thesignificant exemplars which provide practical evidence of sodal and economic
development within alarger naiond econony

Findly, we suggest linkage points between the quantitative andysis and individud cases
profiled in thisreport to locate critical features of IT investment tha can lead to
measurable bendfits and possible further Qipple effectsOin growth, oppoturity, and
efficiency. Overal, we suggest howIT investment has affected development through
several well-doaumented case-studies in addition to providing a modd for demongrating
onandiond level thebendfits of ICT investment on produdivity. Lack of datalimits
our ability to use thismodd fully, but to the extent we can test it, we find postive results.

Thequantitative andysisin this study reveals broad paterns while the case studies
provide more detail of thedynamicsinvolved in the integration of ICT into thedaly lives
of citizensin the developing world. Thistwo-leveled approach isintended to providea
fuller picture than ispossible throughandysis based uponjud oneor the other
methodobgy.

Use of our economc modd is aso limited in providing precise guiddines for action, and
we cannotdifferentiate effects within a nationd econony. For example, thefact tha
great disparitiesin accessto ICTs exist within developing counties often affects who
will bendfit frominvestment in ICTs (Oyelaran-Oyeyinka& Lal, 2005. World Bank
research shows tha counties with onestandad deviation highe teledengty than the
average could in fact experience a 6.5% increase in inequdity over a decade@@ time
(World Bank, 2002) The case studies presented here tend notto suppot existing
inequdities, andin fact, demondrably have altered power and finandal relationships
Secondly, case study data shows tha efforts that begin at the highe levels of government
mog often do not succeed if they are notremade, developed and deployed at the
community level. This meanstha aggregate figures for ICT expenditure cannotaccount
for howICT fundsare employed (Lanvin, 2005,p xi, Badshah, et.al.)

Spotting the Trend: ICT Investment and Growth
Asafirst step, asimpleregressonwas run usng the averaged standad daa of ICT

expenditures from 2000to 2003 (World Development Indicators, 2004) Below, Fig.1is
theresult uang GDP per capitaon ICT expenditure.



Figure 1

Correlation between ICT expenditure per capita and GDP per capita in developing countries
(2000-2003)
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This graph shows correlation, but certainly doesn®address the thomy issue of causation.
If we had not seen a postive dope thiswould have raised initial doubttha causation was
likely. Given theresult, we developed an econonretric andysis which is adgpted from
Levine et. a.3 (2000, GMM pand modd.

Determining Causation: Measuring ICT Investment and Growth

Althoughthere is shared agreement on thepotentia of information and communications
technologies to influence econonic growth, econametric andysis at this point cannotyet
provide a clear demongration. We have adgpted the generalized method-of-movements
(GMM) estimator modd to test for a postive assodation between I T investment and
economic growth (Levine, et.al, 2000) Assessment of an independent relationship
between ICT investment and economic growth, however is limited by several factors
induding alack of differentiated daaonIT investment, aswell asinheent problemsin
isolating the effects of ICT investment from othe influences. Several factors determine
economc growth and controlling for these factors as well as determining how
information technology fitsin with these other measuresis butonechdlenge At this
stage, andysis tha does show a correlation would need to bevery carefully scrutinized,
given thelimited data tha currently exists.



Econometric Analysis — Dynamic Panel Model Using the GMM Estimator

Data and Motivation

We have tested our modd usngthe World Development Index (WDI) pand daa
provided by theWorld Bank . Thisdaawas used to estimate the effect of ICT
investment on growth. With a pure cross-section regression, any unobgrved county
specific effect would be part of theerror term, potentially leading to biased coeficient
estimates. This pand daa availability enables usto control for unob®rved county
specific effects and reduce the biases in estimated coefficients. Our pand estimator
controls endogendty of all explanatory variables by usnginternd ingruments assuming
tha the explanaory variables are only weakly exogenous This meanstha future shodks
to the growth rate do not affect the current ICT expenditure growth.

Methodobgy

The Generalized Method of Moments (GMM) estimators were developed for dynamic
modds of pand daatha were introduced by Arellonoand Bond (1991). Our pand is
composed of 32 developing countries as defined by the World Bank over the period
20002003.Consde thefollowing regression equation:

Yie =Y = (O‘ _l)yi,t—l +ﬁ'xi,t T te,

Wherey isthelogaithm of real per capita GDP, X represents the set of explanaory
variables (other than lagged per capita GDP), ) isan unob®rved county specific effect, ¢
istheerror term, and subscript i andt represent county and thetime peiod, respectively.
We can rewrite aboveequdion as

Yii=aYiat ﬁyxi,t T teg,
To remove county-specific effects we take thefirg difference,
Yie $ Yigs =/ (yi,t$l $Y a1 )"‘ " (Xi,t $ X )"‘ (#:t $# )

Thenew error term is correlated with thelagged dependent variable. Hence, we cannot
obtain an unbiased estimate by usng OLS. However, unde the assumption tha theerror
terms are not serialy correlated and the explanaory variables are weakly exogenous the
GMM dynanmic pand estimator uses the following moment conditions

Egy.. (1" 1.0 B=0fors=2¢=3..T,
Eg¥,.. (1., "1, )8=0fors! 2t=3..T,
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Hence, we can use thelagged values asindruments for theregression in differences. The
congstency of the GMM estimator dependson thevalidity of theindrumental variables.
Arellano and Bond (199]) suggested usng a Sargan test of ove-identifying restrictions
which teststhe overal validity of theingruments by andyzing the sample andogueof
themoment conditionsused in the estimation process. In addition, this estimator relies
ontheassumption tha error terms are not serially correlated. Intheevent, we utilized the
Sargan test to check theoverall validity of ingruments, but we could nottest thelack of
correlation of error terms because we do not have data covering a sufficiently long time
period.

Results
In thetable bdow, each of the coeficients correspondsto the effect onthe growth rate of

each of the explanaory variables. The p-vaueindicates the probability tha they do not
have an effect.

Table 1
Regressors Codficients P-values
Congant 0.000870 0.861
Logof gdplag 0.390443 0.026
First difference of log of ict expenditure 0.037835 0.037
First difference of log of inflation rate -0.28433 0.001
First difference of log of schooling -0.03236 0.028
First difference of log of openness -0.02658 0.599

Sargan test(P-value 0.903

In theregression equdion the dependent variable is thefirst difference of log of GDP per
capita, which isthelinearized econonic growth rate. Theexplanaory variables congst
of thelog of ICT expenditure per capita, thelog of theinflation rate, thelog of openness
which was made up of the sum of exports and imports and thelog of seconday school
enroliment rates. Dueto the potential nonlinear relationship between econormic growth
and the assortment of economnic indicators, we use a naural logaithm of theregressors.
Our main concernis whether there is a significant exogenouseffect of ICT investment on
the growth rate when controlling other important variables such as human capital and
economnic stability. We use ICT expenditure per capita variable as the proxy for the ne
investment value of ICT. The seconday school enroliment rate is used to control for the
level of human capital and theinflation rate and openness are used to capture
macroecononmnic stability. The school enrollment rate and inflationrate are induded as
log(1+variable).

Thedynamic pand estimates show the exogenoussignificant effect of ICT investment on
econonic development with a5% size of thetest. A 100%increase of ICT expenditure
per capita produces an additiond 4% increase in the growth rate. The estimated
coefficientis nottha large butit is statistically significant and not negligible.
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Result:

Given a growth rate of 5%, ICT investment will enhance this rate to 5.2%.
The increase is important in the long run because the time period which is
necessary to double the GDP per capita is reduced by half a year. Hence,
theoretically a 200% increase of ICT expenditure of every year results in a
considerable reduction in the necessary time period by 2 years. This is a
meaningful outcome taking into account the relatively low level of ICT
expenditure per capita, out of GDP per capita, in developing countries.

The codficient of theinflationrate is negaively significant and very large compared to
tha of ICT expenditure. It can beinterpreted tha macroecononic ingability is very
harmful to economc growth. This result is congstent with our anticipation. Developing
counties should ensure the stabilization of the nationd econony in order to achieve high
growth. Openness of theeconony as a variable shows no significant effect on growth.

Theestimated result of school enrollment however is counterintuitive. This could bethe
evidence of misspecification of our regresson modd or an unreliable daa collectionor a
wrongassumption of weak exogendty. Asaconsquence, we need to interpret the
estimation results carefully. According to the Sargan test result theingruments used hee
are not correlated with theresidud. (Agan, we could nottest serial correlation of error
terms since we do not have data with a great enoudh time span.)

After controlling for county specific fixed effects, endogeandty, and potential problems
assodated with lagged dependent variables and weak ingruments, our dataimpliesa
strong postive link between ICT investment and econonic growth.

Even if we congde thepotential problem of the weakly exogenousassumption and
nonlinearity, thisfindingis meaningful in terms of developmental policy implications
At aminimum our result suggests the necessity of more advanced research with a
rigorousdata set usng econonetric methods

Supplementing Quantitative Analysis:

While it may be possible to show arelationghip between ICT spending and produdivity
onthefirm level, and perhgpsin indugrialized counties, we do not have the necessary
daayet to measure accurately enoughto show correlation in developing counties. Cross
naiond compaisonsare even more problematic. Thus the conventiond econonetric
approaches are not necessarily themog useful chaices; if werunalinear regresson usng
themodified GMM modd we have developad and the best data available, it is possible to
see arelationship, but we till cannotfully explain thereasonsfor this, and we clearly do
not have a breakdown on ICT investment to indicate how fundswere spent; in which
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sectors, and for wha purposes. Even so, when we andyze the variables usng logaithmic
calculations we do see a significant relationship between growth and ICT investment.

Tha we see significance when usng alog trandormation for some of thevariablesis an
indication of, and suppot for, the hypothesistha ICT can suppot growth in developing
countries. It is possible tha some of thevariables we have isolated have exponential
rather than linear growth. Althoughwe cannot say under wha condiionsthisisthecase
or how best to implement | CTs to maximize growth, select case studies can be used to fill
inthegaps andin fact may bethe mos appropriate approach for examining the effects of
ICTson developing econonies. Themicro-level data does show tha efficiency and cog-
savingshave in fact been achieved in theindividud cases tha are presented be ow.
Overall, services tha were digitized were easier and more efficient than the previous
process and succeeded in induding the less advantaged members of the community, so
inequdities were not expanded throughuse and availability to those who already had the
best access to eduation, information and technology.

Thefundanental question: does I T investment exert a causa influence on econonic
growth Bhas clear implicationsfor government planneas, yet we cannotsettle theissue of
causality at this point, as our andysis demondrates. Thus we supplement quantitative
andysis with case-based data tha reveals key requirements for ICT projects to succeed.

Case Studies to Support Quantitative Analysis:

The cases presented provide specific ingght aboutbenefits tha can be achieved as well
as the process and factors tha suppot successful ddivery of servicesto citizens Projects
detailed bd ow represent a wide geographical spread, have varying levels of approach,
intengty, and resource alocation. Y et, common elements in the success of these cases
point theway to factorstha are significant. Thecaseslisted bdow providea mix of the
better-doaumented and lesser-known ICT projectsin thedeveloping world. E-SEVA and
Grameen Telecom are amongthe oft-cited success stories tha are cited in indugry and
academic forums,

EXEMPLAR CASES:

E-SEVA in India

Gorod: apublic private part nership for e-paymentsin Siberi a

Holein the Wall: Computer Kiosks for Disadvantaged Children in
India (and elsewhere)

Village Phone in Bangladesh B Grameen Telecom
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Exemplars:

eSeva — in Andhra Pradesh, India

Andhra Pradesh isa state in India, with 75 million people, 48 percent of whom are
illiterate. Seventy percent of thecitizensare involved in agriculture, while 50 percent
have no electricity. Therole of thegovanment is extensve and there are more than 1
million gove'nment employees administering services in the state. The Chief Minister,
Nara Chandrababu Naidu began an ambitiousprogram in 1998to make AndhraPradesh a
modd example of amoden state based on digital technology. The objective was to
remold the state machinery to become trangparent and responsve to thecitizenry.

Plagued by time-consuming lines and large crowds for payment of bills and conduding
simple daly life chores, the eSeva project was designed to providea onestop shopfor 30
goveanment-to-consumer and busness-to-consumer services (Prahdad, 2005,pp.85-98).
The project@ first initiative involved land registration, which cog $6 millionto digitize
2.8 million land recordsand to implement in 387 offices. The process of calculating land
assessments is now automated. Previoudy, this was doneby individuds, which provided
oppotunity for selective assessments. Documents are now stored and scanned, which
has reduced los and misplaced doauments. Today, land registration takes onehourfrom
beginning to end, compared with 7-15 days before digitization. Title searches can be
madein 15 minutesindead of three days, and certified copies of doauments can be
obtained in 30 minutesingead of three days.

Once theland registration showed signsof being a success, eSeva (e-service) was the
next step. Thisinvolved putting online day-to-day govenment-citizen transactions This
project used a public-private partnership modd, described bdow. eSevais accessed
directly throughthelnternet or at kioksin either banksor at service centers (assistanceis
available at thekiosks for those who are unfamiliar with thetechnology or are otherwise
unable to use eSeva onther own). Other services now available onlinethrougheSeva
indude the ability to make payments for utility bills, taxes, birth and death certificates,
permits, and licenses, and to obtain information and reservationsfrom the department of
trangort, to make ATM withdrawals, obtain buspasses and movie tickets, andto register
for schools. Overall, there are more than 132 services of local, state and central
govanment, aswell as public sector services, electronically available to citizens
(Bhanagar, 2004b)

Thedaabase and application server were provided by Oracle, in aPrivate-Public
Partnership effective since 1999 In fact, thee-Seva project isjug oneof a nunmber of
PPPs Oracle India has undetaken in partnership with local Indan govanments. Up to the
present, Oracle@ involvement predominantly induded selling its database suite to
govenments so tha the governments could provide services electronically for
condituents. In thefuture, Oracle hopes to adoptamore pro-active approach to providing
a complete enterprise architecture to the Indian government (Ganesh, 2005. Two other
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private companies are involved as well; Ram Informatics Limited, a Hyderabad-based
company, are thedevelopeas, while, CMS Computers Limited, a Mumba-based company,
serve as the system integrators. Utilizing a Build Own Operate Trander (BOOT) modd,
the project was designad to enable the Government to eventudly take over the system.

eSevaiswiddy congdered a success story. Trangparency, access and thetime spent
conduding busness have all improved drastically. Location convenience will increase as
the number of eSeva service centers continueto expand.

Codg savingsis another area tha has witnessed drastic improvement: previoudy it tooka
minimum of haf aday for aworker to pay thar monthly electricity bill. In Hyderabad,
3.5 million bills are pad each month. Assuming awage of 50 Rupees per day, thetota is
2.1 billionRs pe year. Log wages for time spent paying electricity billsaoneis
approximately U.S. $45millionfor thisonecity. Consderingtha there are many other
bills also being pad, eSeva provides alarge cos savings and additiondly eliminaes the
possibility of Gpeed moneyObeing pad to amiddle man. As eSeva services are now also
available in banks, compeition among providers has increased, with theresult tha
cugomer service hasimproved (Bhanagar, 2004b) Additiondly, cos savingshas
increased, as bank eSeva employees are pad through the banksthemselves. (These
collect asmall transaction fee pad by theuser).

eSeva services are used by an average of 1,000people pe day. Themiddle economnic
segment of the popukbtion made about80% of thetransactions and thelower econonic
segment contributed about 11% of thetotal transactions There are currently 28 eSeva
centers (with 200 service counters) serving thetwin cities of Hyderabad and
Secundaabad. Based on its success however, the project will soonbeexpandel to cover
other parts of Andhra Pradesh with 110such centers across seven zones, induding many
rural areas.

Some furthe factors tha contributed to the success of the program, as identified by
Bhanagar (2006b)indudethefollowing:

* Fundsfor the pilot program were made easily available.

* TheChief Minister reviewed progress every week in thefirst year

* TheChief Minister hand picked a civil servant, who served as a project champion,
and was successful in persuading key departments from state and central
govenment to paticipae

* ThePublic Private Partnership proved afruitful combination of efforts. In this
case, the private sector provided technology infrastructure, and the government
provided the buildingsand the manpower. The formula for shared revenues was
pre-determined, and the obligationsof all partne's were made clear in advance.

Gorod: a Public/Private Partnership for government payments in Siberia

This case study is alesser known project undetaken in about25 Siberian cities tha
permits hundeds of thousndsof citizensto make in-person or electronic payments ona
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single, unified bill, for awiderangeof public and private services. Theauthors of the
case study presenting the Gorod project point outtha, prior to ther paper, o academic
studies have been published tha examine e-govenment services and e-paymentsin
Russia, or thetype of public-private partnership represented by GorodQMcHenry &
Borisov, 2005:626).

Gorodwas first conaived in 1999as ameans of allowing local govenments to collect
housng and commund (utility) services (HCS) payments from the popuktion. Since then,
it has grown into a uniquePPP tha synthesizes information from dozens of service
providers, both public and private, to created oneconsolidated bill tha cugomers can pay
in avariety of ways. ove thetelephoneor mobile phone viathelnternet, or even at the
ATM (p.626).

Unde the previousSoviet system, Russianspad for government provided services at a
local municipa housng authority. Following the breakup of the USSR and the enauing
privatization of multiple services, this system became more complicated, as some service
providers began collecting payments separately from the HCS. Thisforced usersto
travel to multiple locationsto make payments, while theinformation aboutwha they
owed to whomwas unreliable and fraughtwith error (p.628) As aresult, theamount
collected for services decreased into the 1990s

The Gorod system was the brainchild of arelatively small software company and onecity
govanment (Lowe, 20031 It is currently implemented usng both public and private
interfaces and payment locations It was created for the city of Novokumetsk in 1998by
the Center of Finanda Technologies (CFT,) which isamajor provider of banking
software in the Siberian region.

Each Gorod service supplier provides theinformation of who owes what, to a centralized
server. Agents at the payment points connect to this server, which enables them to inform
the payers wha they owe for each bill. Theagents can accept partial or full payment to
ong some or all of the providers for theamountowed, and updde theserversin real time
to reflect the payment. Users can also obtain billing information over the Internet (pp.
6289).

Where the Gorod system was adopted, there were two main methodsfor its diffuson:in
thefirst ingance, which was the case for the mgjority of the cities, astate-run bank
adopied the hadware, software, and telecommunicationscods. To recove its
investments, the banksrecruited private sector service providers, such as cell phone
companies and internet service providers, which have a stake in the collectionsrate, and
from whomthe bank can charge a service fee (p.635).

In the second adoption modd, local municipditiestook thelead, and Gorodis run by
third-party private entities. Given theincreased competition for the service fee fundstha
Gorod provided, thetwo cities tha adopied this modd of diffuson have witnessed the
greatest increase in the percentage of Gorod adoptrs, as well as new services being
offered. Other public servicesindudetax collection and payment of driving fines.
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Adopton of the Gorod system was mog widespread in thetwo cities where puldic
(banks) and private companies both offered the services. In thecities where jug thebanks
offered the services, adopion levels were nat as high. Thiswas likely dueto thelack of
competition. Even so, the adopion of the Gorod services in itself was no small
accomplishment: two cities® mayors did notalow Gorod to be adopied at all.

By 2002,likely thanksto the Gorod system, the situation of diminishing payments had
been subgantially reversed, with residents paying at least 70 percent of thar fees
(Golikov, 2003, in McHenry and Borisov, 2005 p.628). Gorod has broughtabouta
subgantia time savingsfor citizens averagetransactiontimes are 1.5 minutes.

Gorod may serve asamodd for other developing countiesthat are in the nascent stage
of adoping PPPs to provide e-goveanment services, since it did notrequire the pre-
conditionsof existing Internet familiarity, adopion of e-banking (or even literacy onthe
pat of theusers, thoughilliteracy is nota problem for Russia.)

Hole-in-the-Wall: Computer Kiosks for Disadvantaged Children in India (and
Elsewhere)

Hole-in-theWall is a Public/Private venture between NII T (India@ leading private sector
corporation offering IT education, training, and globd IT learning solutiong and various
local govenmentsin India. Thegod isto address the problem of high school dropout
rates and agenera lack of interest in schooling amongrural or poorlocalitiesin India
Because it iswiddy acknowledged that children with no schooling face extremely limited
optionsand oppotunities for self-advancement, the government of India has taken

several measures to make attending school a more attractive option. Oneinitiative
involved inviting the private sector to paticipae in creative endeavors. Unde this
chdlenge NIIT proposd to set up computer kiosks for disadvantaged children.

Thefirst kiok was set upin 1999at asdumin Kalkaji, New Delhi. Theinitial objective
was twofold: to determine whether econonically disadvantaged children could teach
themselves how to opaate computers withoutany ingruction (which has been termed
Minimally Invasive EducationQ(MIE), and also whether outdoor computer kiosks
would be opaable. The program gotits name (hole in thewallOfrom thefact that the
first kiosk was literally putin place by making a hole in the city® bounday wall.

Despite having never had accessto a computer before, motivated solely by curiodty, the
children indeed taughtthemsel ves basic computer skills, such as opening adoaument,
creating afolder, and surfing theinternet. This was consdered remarkable, given thefact
tha mog of them had not been to school and were not familiar with the English languaye
Additiondly, with minimal hardware adjusments, the computer kiosks were also
determined to bea success (Jha& Chaterjee, 2005.

Thesuccess of thisinitia project propdled theinitiative forward, notjud in India, where
49 similar kioks are currently opeaationd (with plansto add at least 30 more), butalso in
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other developing countries: there are 30 kioks in Egypt, fourin Cambodia, and talks are
unde way to set up more in Laosand the Philippines (Brown, 2004) In addition to
village kiosks, which are placed modly in public playgrounds NIIT has aso set up
learning stationsin selected govenment schools, where ther use can promote learningin
amore structured way, andreinforce it throughpeer discussions

In the schools where these learning stationswere ingalled, some teachers reported tha
the students demondrated improved retention and increased receptivity to learning. There
have also been early indicationsof condructive in-class behavior and better scores among
thechildren usng thelearning stations

Amongthe children utilizing the community-based kioks, it was observed tha similar
skills were acquired: children demondrated collaborative behavior by learning how to
work together, by forming ther own learning groups and by tranderringknowliedge
from onechild to another, and from onegroupto another (Jha& Chdaterjee, 2005:590)
Educationd test scores further demondrated tha both frequent and infrequent users of
theinterng kiosks performed better in all subjectstested (p.593)

An indgendent study revealed no significant difference in theintellectud level of the
students, butenhanced levels of aspirations soda competence, and general achievement
and awareness among the students with kiosk access (Bathla, 2002,in Jha& Chdterjee,
2005:594). Amongadults within thekiosk communities, there was agradud changein
attitudetowardsthese learning centers: initialy they were skeptical towardstheidea of
children learning withoutany adult indruction. Over time, as they witnessed the children
teaching themselves basic computer skills, thar skepticism gave way to more postive
attitudetowardsthe kioks (pp.595-6).

Grameen Telecom: Village Phones in Bangladesh

Grameen Bank, oneof thefirst develope's of microcredit in developing economies, has
expanddl its services into other areas, induding telecom. Grameen Telecom was
launched in thelate 1990sto bring communications to rural Bangladesh throughQrillage
phone.O Two independent companies were formed in 1997, oneof them for profit,
which focused on serving urban areas. Grameen Telecom buysairtime from
GrameenPhone(thefor-profit company) andretailsit to clientsin rural villages.
Grameen Telecom pilot-tested thisinitiative, andin theend had a venture that turned out
to be highly profitable. Women in rural villages were loaned up to $175to buy amobile
phoneand solar recharger unit which induded thenecessary training for utilization.
Begunin 1997,the pilot project induded 950villages. In Bangladesh along apotential
market of tens of thousindsof Qvillage phoneOexists. (Hart, 2005)

Results:
Thepilot test producd impressive results as the village phoneopeators increased thar

income by an average of $300pe year, which lifted their sodal statusin thevillage
greatly. Women tended to spend additiond income on education and hedlth care for thar
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children. Use of the phones created econonic and soda benefitsfor theusers as well.
Ingead of making time-consuming tripsand waiting to get information aboutcrop prices
or to place orders with distributors throughthe dow and unreliable pogal service, they
could nowjug placeacall. Each call saved theaverageuser $2.70to $10which
trandates to 2.5 to 10% of household monthly income. Therural phonesin the project
produced three times therevenuepe phoneas compared with thar urban counerpats
($200pe month in revenuefor avillage phonecompared to $30per month in thecity.)
It has been estimated that if the project were extended to the entire rural area of
Bangladesh, the busness could generate more than $100million per year in revenues.

By Augug 2004,GrameenPhonehad a subscriber base of over 2 million people and
provided phoneservice to over 50 million people, induding haf of Bangladesh@rural
popuktion. In 2003,net profits were $74millionon revenues near $300million. The
annud revenues from each village phonegrew to nearly $4,000and thewomen in the
rural villages mentioned abovewere earning over $1,000 per year, pushing them to
middle class status Demand was so high tha thenumber of these women users grew by
2004to 75,000, with more than oneserving each village Currently, GrameenPhoneis
expanding servicesto rural Interne access throughkiosks.

Althoughevidence throughoutthe cases is not provided uniformly, it is still possible to
observe similar dynamics in theimplementation and results of thefollowing projects. In
theinitiatives described above users were empowered throughganing the ability to
condud thebusness of thar daly livesin a predictable and measurably faster manna, or
simply by learning how to use technology. Bendfitsfor thecitizenry can beconsdered
trandormative in terms of daly life. Since needswere met in aconsstently
demondrable manner, services have been embraced and usage hasinareased over time, in
all four of the cases studied.

In this paper we intended to providea mix of case studies, some successful, others
unsuccessful. This proved adifficult task, as thefew examples of GailuresOreported
came from Europe This may bethe case because failed ventures go unreported, or
because they are lessingiring to report, butit is certainly notbecause they are less
ingructiveN indeed, they arelikely more so.

The Nexus: Success Factors that Matter
Success factors for integrating ICT services into acommunity:

1) Starting small even if the project comes fromthetop levels: modest efforts tha
are linewith local redlities and are appropriate to local economic condtionshave
been identifiable GuaocessesO

Small scale projects can beimplemented faster than large projects, are
easier to audit, and have more flexibility for changng conditions

2) Enthusasm and commitment of decision-makersisacommon factor in most
successful cases



3)

4)

5)
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Presence of atechnology intermediator (individud/s who facilitate usage) isaso
acommon e ement

Servicestha are appaent to citizens repeated regular use and services related to
daly life encourageadopton

Undeastanding the potential for uneven use, dueto existing paternsof inequdity
and undetaking efforts to overcome this obgacle can hdp break this paternina
community so that theintrodudion of new ICT based services doesn®reinforce
existing inequdities

Failure Factors That Matter

1)

2)

3)

Even smple services are complex to implement

Services need to demongrate utility quickly and congstently to citizensbtest of
conaept

Follow through maintenance, monitoring and assessment are integral to viability

Surprises

1)

2)

3)

4)

5)

Largereturnsfromlow cog, low tech projects

Buy-in by citizensis much easier if service demonstrated improvement over
existing practices

Unexpected ben€fits, uses and sudainability can occur

Sodal elements that accompany technology are vital to adopion: civility
encourages use: apologizing to people when it didn®work, treating people with
respect Bcrudal factorsfor optin, intermediary for very poor (human who hdps
people to use service)

Corruption factor can be obviated with preparation and andysis
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Findings:

Althoughcommon features are identified in these cases, it isalso clear tha ICT projects
are notaonesizefitsal propostion. Calibration of needsand usage factors mug drive
service offerings

It is counter-intuitive that technology spending, which is sometimes considered a Quxury
itemOin the developing world, can address the key bariersto integration into the globd
econony. Thisisnotaforegoneconduson, aswe see in the cases above but progress
may be possible with small investments, if pre-requisites are addressed induding. While
thedigital divideused to becongdered aimog exclusvely an issue of access, amore
meaningful distinction tha is now madeis disparity in rea access which isdefined in
terms of access both physcal access and its usability (UN, 2004,p.8). Developing a
Quulture of useOis mog likely when success factors are present Dservices are visible,
based on frequent use, are context specific, have ahuman face, and meet tangible needs
(improve convenience, time, resources). Systematic benchmarks do notexist which
agan highlights the need for more systematic daa collection efforts. IT investmentsin
thedeveloping world will continueto grow in coming years, thusthereis great
oppotunity to carefully investigate how these resources can best be managed to fight
poverty.

Building Blocks to Closing the Digital Divide

Moving from the simple premise tha information technology offers arangeof
oppotunities to address degp-seated povaty issues in thedeveloping world, to actudly
demondrating causation between these two dynamicsis a ussful and worthy god. As
many govanmentsin thedeveloping world face severe problemsin providingbasic
educion, nutrition, healthcare and housng for ther citizens nongovenmental
organizations firms, and others are looking to ICTs as an enginefor growth and sodal
development. Before we can identify how best to empower the betterment of conditions
in thedeveloping world, we need afirm undestanding of therelationship between
technology input and growth.

Undeastanding the effect of 1CT investment on growth isavital and central bulding
block to creating a roadmap for emerging econonies. Progress has been madein
gatheing information aboutthe many successful and less successful pilot projects, but
for themod part these experiences are anecdotal and not systematic. We can identify
benditsin the success stories, yet tracking the effects of programs throughthe busness
system is still an important activity tha istoo often left undone Themultitudeof
projects undeway in thedeveloping world is providing an unprecedented oppotunity to
learn how soda and econonic changecan befurthered throughbath traditiond and more
advanced technologies. Thelessonstha we learn can perhgpsbe applicable to many
contexts. small and medium sized firms, rural communitiesin the developed world, and
even local communities and firmsin thedeveloped world. There remainsmuch to be
learned aboutthe extent of smilarities and differences between the developad and the
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less developed world. Greater clarity aboutthe underlying drivers of adopion by
individuds and organizationsthroughoutthe world is an additiond part of fundamental
undestanding of how best to calibrate technology to real needs

To have amore rigorousundestanding of the dynamic between growth and technology,
thereisafundamental need for new investment in standardized data collection.
Accurate daa will suppott clear policy decisionsabouthow to maximize scarce resources.

1. Need for common ddinitions(separating outICT investment by sectors,
descriptors for use and type of hardware, software), general agreement on
ddinition of ben€fits, produdivity, efficiency

2. Resourcesfor data collection Bnaiond statistical gathering offices suppoted by
govanments, internationd organizationsand NGOs.

3. Standad systematic reporting methodsb agreement on how informationis
recorded, collected, presented to ensure commiserability, reliability

4. Standad assessment tools for monitoring ICT projects

Serving the needs of emerging markets offers many chdlenges and oppotunitiesto the
private sector. Neither govenments, internaiond organizations or non-profits have
been able to mounta comprehengve enougheffort to eradicate poveaty in thelowest tiers
of theeconomic pyramid (Hart, 2005)

The UNG 2004report of e-govanment readiness foundthat very few counties make full
use of e-govenment to provide services and information to citizens Of the 114 counties
reviewed, the bottom 40 have shown little progress and only thetoptier have made
significant improvements (UN, 2004) This assessment shows that there is much to be
accomplished, and since thefull potential of e-government has not yet been achieved,
there is oppotunity for careful study of how best to improvethe availability and access to
services and how to encourage the use of ICTsto further development.
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