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Abstract. This paper focuses on factors associated with the development of e-
government services by local public administrations (PAs) in Italy. Using data
from 1,176 municipalities in 2005, we show that the combination of internal
competencies and context-specific factors is different when explaining
decisions to start e-government activities vs. the intensity of such activities.
Local PAs involved in e-government are larger, carry out more in-house ICT
activities and are more likely to have intra-net infrastructures than PAs offering
no digitized services. They are also located in regions having large shares of
firms using or producing ICTs, where many other municipalities offer digitized
services, and where population density is low. The range and quality of e-gov
services increase with their stock of ICT competencies, their efforts to train
workers, and their ability to organise interfaces with end-users. Moreover, the
range and quality of services is correlated with the broadband infrastructure
development of regions.

Keywords: Innovation system, Dynamic capabilities, Technology adoption,
Electronic government, Innovation in services, Two-part model.

1 Introduction

In advanced economies the public sector has been under pressure to increase
transparency in administrative procedures and decision making processes as well as
increase the efficiency of its services to citizens and business enterprises. These
pressures are the result of a combination of factors, including increasing competition
in political arenas, institutional changes and technical progress. The use of digital
technologies at all levels of Public Administrations (PAs) and the development of “e-
government” services are a key aspect of this transformation [1]. Studies on digital
technology adoption and on ICT based services supplied by public organisations,
however, reveal the existence of a considerable heterogeneity across EU countries and
regions [2, 3]. In other words, not all PAs are equally prone to involvement in e-
government nor are they equally active in this field. Using data on 1,176 Italian
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municipalities in year 2005, this paper contributes to our understanding of this
diversity. More precisely we analyse the factors that are associated with PA decisions
on whether and how to become involved in e-government activities.

The analysis carried out in this paper can be cast in a general framework that
explains innovation as the result of a process wherein the competencies of innovating
entities co-evolve with the technological, institutional and economic environment in
which they are active [4]. In this case, we shall focus on a specific category of
innovators, namely local-level public administrative bodies, which we shall call
“municipalities” from now on. We shall use the provision of digitalised front office
services to the citizens, firms and other institutions (e-government) as a measure,
though partial, of municipality innovation. Furthermore, we consider the relevant
technological, institutional and economic context for innovation to be largely
represented by the “regions” in which municipalities are located. While the choice of
territorial aggregation is always arbitrary, we thought it sensible and feasible in terms
of data availability to utilise the Eurostat NUTS2 level of analysis for Italy, which
corresponds to the 21 sub-national regions that were institutionalised in 1970
following a constitutional provision of 1948. In this general framework, we shall
show that different competencies and contextual factors matter when considering
innovation rate between or within municipalities.

The rest of this paper is organised as follows. Section 2 draws together different
streams of literature to single out the key factors that can help explain innovation in
public services in general and e-government in particular. Section 3 illustrates our
datasets and discusses the empirical strategy we follow. Section 4 examines the
results of the econometric exercise carried out on innovative activities of Italian
municipalities. Section 5 concludes.

2 Background Literature on Innovation and Implications for
Public Services

Innovation in services has attracted increasing, albeit still limited, attention in
economic literature [5, 6, 7]. As particularly stressed by the evolutionary approach,
our understanding of innovation can greatly benefit from the analysis of competencies
of firms and institutions. This stream of literature views innovators as depositories of
largely tacit knowledge incorporated in such firm-specific assets as routines, skills,
technical and organisational capabilities [8, 9]. Such assets, normally identified with
the comprehensive term “competencies”, are the result of conscious efforts to invest
in training of human capital and in institutionalised R&D. Moreover, competencies
originate from learning processes associated with production, the use of technology
and the interaction with external parties (other producers, users, and institutions)
which are themselves depositories of knowledge assets.

To explain better the introduction of innovation in general, and of e-government
services as a special case of innovation in services, one also needs to acknowledge the
importance of context specific factors. There is a general consensus on the role played
by demand conditions as fundamental drivers for innovation. The hypothesis that
extensive and growing demand stimulates innovation was originally proposed by
Schmookler [10, 11] and tested at different levels of analysis with a focus on the
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manufacturing industry [12, 13, 14]. Most contributions on innovation in services
emphasise the importance of demand determinants of innovative activities [15, 16]
although there are few empirical studies concerning this issue. In the public sector
case, attention has been given to the role of governmental bodies in public
procurement of advanced technology, hence as actors on the demand side affecting
innovation carried out by supplier sectors [17, 18].

Apart from the characteristics of demand, innovation is affected by a number of
other context specific factors and by the complex networks of relationships among the
different actors involved in innovative activities [19, 20]. Important interdependencies
can be observed between all components in innovation systems, whether the systems
are defined at the national, regional or sectoral level.

The interactive and systemic nature of innovation is mediated by spatial factors,
such as geographic proximity and localised knowledge accumulation. Emulation
processes across innovators, user-producer interactions, knowledge exchanges and
involuntary information leakages are favoured by close interaction and day-to-day
contact between actors involved. There is significant evidence of inter-regional
variations in the generation and adoption of new technology, revealing that innovation
tends to be geographically bounded [21, 22, 23].

3 Data Sources and Empirical Strategy

In this section we illustrate the data and methods we utilize to examine the factors
affecting the innovative activities of Italian PAs. As stated in the introduction, our
unit of analysis is based on local PAs (municipalities), and we use their involvement
in the provision of digitalized front office services (e-government) as the dependent
variable in our econometric exercise. We expect different factors at the municipality
and contextual levels to be associated with the introduction of e-government services.
These factors were selected from the existing literature on innovation processes, as in
Section 2. Let us first illustrate our data sources and then discuss how these are
utilized for analytical purposes.

3.1 Data

Our empirical tests are based on data at both municipality and contextual (mainly
regional) levels. For one variable only data is collected at the level of the Italian
provinces.

For municipality level variables, data are obtained by merging two different
surveys. One is the survey conducted by Italy’s National Bureau of Statistics (Istat) in
2006 on the usage of ICT in 3,323 Italian local public administrations. It collects
information on the diffusion and use of ICT in the local public administrations. The
other is the survey carried out in 2006 by the National Centre for the Information
Technology in the Public Administration (Cnipa) on the official websites of 1,825
Italian municipalities. It includes information on some 266 on-line services provided
by the municipalities. The intersection of the two datasets yields cross-sectional
information referring to 1,176 municipalities in 2005, providing the final sample size
used in the econometric exercise.



147

The eGovernment Services Delivery of the Italian Municipalities

(€220
NOILVINdOd INAAISTd 00T sjueyqeyut s Aypedoruny 2z1§ Quodidunpyy
UOISIAQ[Q) [eNSIp pue
‘SLINN/SYID/dVM Pue SIS se yons AS0[outyod) o[Iqour ‘1ojudd [[e0 218 S[QUUBYD QANBUI)B-GIAY "SIOIAIOS
(m187) Vd-101 S00T s)1 op1aold 0} [ouUEBYD OAIBUIS)E-qIM B ISBI] Je sasn Ajjediomunw J1 | anfea Yy uo Sunye) o[qenres Areurg JouupydyIny Giyvdiiuny
(1018]) Vd-1OI S00T Dd dopysop pue doyde] Jo roquinu €10} 943 JO Ino Jouenu] ul padso] DJ doyysop pue doydey jo areys Jaup.quy Qupdidunpy
Q1eMos
ALmoos pue ‘woisAS JUdWoFeuR 9seq BIR ‘JUSID [IeW-0 ‘IOAIdS oM ‘uonewoine 301330 ‘doyysep DJ 10§ 1t
(mm187) Vd-101 S00T PUE IOAIOS I0J 2IEMIJOS W)SAS oAneIado :SI PAISPISUOD JIBMIJOS "PAsn dIemijos w)sAs aomos-uado Jo areys 20.4noSuadQ) Gypdidunpy
(dVNS “w2Anpoid VHAIY 2]]ap 091U[] 0]j2}40dS,, AS0[ouIwIa) ay) i Aje)
(m187) Vd-101 S00T ul paljIIuopl) 13sn oY) 0} ddejIouI paseq-J(I 2[Surs sey Anjediorunw J1 | onjeA ay) uo Surye) d[qerrea Areurg 2opfaa3uf Appdidunpy
(1187) Vd-101 S002 SwWoISAs paseq-J(d Ysnoay) pajerodo SONIANOE [BUIUI JO dIRYS Sau1A1OY pasvq-Jq A Gipdunpy
S/QIAL T 18 ‘NASI el Arewnid uey) 19)sej si jey) A)1oedes UoIssIusues) e se pueqpeoiq
(1018]) Vd-1O1 G007  JOpISUOD 9\ “JUIAUL Iy} 0) $S90e pueqpeolq sey Aifeddmunuw ji | onfea oy uo Sunye) djqenes Areurg puvgpo.g Qipdiunpy
SWIAISAS QOIBWIM0I-d Pue ‘Sururel} ] ‘9ULISISSE S10SN D ‘ANUD vIEp JUSWISLULW JUSIUOD qOM ‘JuswdSeueur
pue Juotdo[oAdp SAIZ0]0UY09) JOUINUI/QIM ‘AILINOAS PAJR[AI- )] JUSWIdFRURLI OSEqRIEp ‘JUSWITRURW YI0M)OU
QuawaSeurw SWAISAS ‘JuowoSeuewr dremijos quowddeuew dremprey uowdo[oAdp dremios ‘JuowoSeuetn
(m187) Vd-101 S00T 100f01d :a1€ JUNODOE OJUT USNE) SANIAIIOR PAJR[AI-1 D] “JJBIS [BUIUI YIIm pajerado saniAnoe pajefal-1 )] Jo dreys DI asnopyuy Qnppdidtunpy
ASUIIT
Sutaug 1emndwo) ueadomyg pue uowoSeuew vlep ‘qom ‘swoisAs uonerodo ‘uonewoine od1jo :sweidord
(1187) Vd-101 G007  Sururen Suimof[oj ay) Jo duo jses| je palosuods sey Ajedomunuwi j1 [ onfea 9y uo Sunye) s[qerea Areulg Supun. [ 1] Grypdiunpy
LOI Yim paje[al are qol 11ay) Jo soniAnoe
(mm187) Vd-101 00T 9100 ‘swRIsAs D] urejurewr pue derodo ‘dojoasp 0y Ajiqe oty oaey oym seakojdws s Ajediorun Jo oquinN 1dwig 1O] Gappdiounpy
sansL)oeIRyd Aredorunpy
(pdiu)y) AODT S00T IojeoIpuUl A)1s0dwod 199 A0S-T s ATedroruniy Xopuf 201fJO-1U0.4,T
Jlqerrea yuapuddaq
BJEP JO 321N0§ 183X uondrsaq dqeriep

uondrosap s9[qeLIE A T JqRL



1.

mieta

D. Ardu

148

(u2ompag) XJOLVAIASHO

anvaavodd 00T Iop1aoid ssoooe pueqpeolq e 1sed] Je Aq peyoear uonendod [erouraoid 103 oty Jo Jno uonendod Jo oreyg 2.4vyg pungppo.ag

Sunndwod pue ‘sonsie)s pue soneWAYILW ‘S30UIdS [ed1sAyd ‘saouaros 1] ‘SuIp[ing pue a1n3o)IyoIe

‘Buissooord pue Sunmioejnuew ‘soper) JulAUISUS pue FulAUISUD OPN[OUl SANNOB] D[ ‘UONIUIP
ANIN S00T dddo ¥y 0 mﬂwﬁhooo/\ ‘ugdw [euoneu Ay} 03 Comwvh jey) ur sannaey D[ ut m0a55—uw‘—w JO Iaquunu 3y JO oney Mmk 24DYS [UIN %N,Qk%NQ ADI

(L 10199s) saniAnoR pajejal pue 1)ndwod pue (g1, 10309s) s1oindwod Surpnjour ‘uswdinba

pue A1ouryoru 9913J0 Jo Funual ((zH9 10109s) SUOHEIIUNW0IINI) ‘(7SS 10109s) juawdinba pue syred

SUOIEDIUNWIIOII[} PUL OIUONIA[D JO desajoym ([G[S 10303s) aremjjos pue judwdinba jeroydued 1gnduiod

‘s1oindwod Jo o[esajoym a1k S103J09S D] ‘SIOIAISS I0J SY "(€]¢¢ 10309s) juswdinba jonuods ssaooxd [ernsnpur

Jo aImoeynueW pue ‘(Z[¢¢ 10309s) juowdinba [onuod ssacoid [ernsnpur 1dedxa ‘sesodind 1oyjo pue Sunediaeu

‘Gunsay ‘Sunyooyd ‘Suumseaw 10j sdoueridde pue syuownnsur Jo armoejnuew ‘(0ggE 10199S) SPOOT PaJRIOSSE

pue ‘smeredde Suronpordor 10 SUIPI0daI 0OPIA IO PUNOS ‘SIOAISIAT OIPEI PUE UOISIAJ[A} JO dINOBJNURW ‘(07TE

10109s) Aydeido[) aur pue Auoydo[ey auyf 1oy smeiedde pue S1NIWSULRI OIPLI PUB UOISIAI[A) JO INjoRjnuell

“(01Z€ 10109s) sjuduodwod JTUOIO[S IAYIO PUB SIQN) PUB SIA[EA OIUOIIII JO dInjoejnueul ‘(O¢|¢ 103993s) [qed

puE oIIM pajeInsul JO aInjoejnuewl ‘(1°¢ "ARY DIS] U0 Paseq 000¢ 10399s) Arouryoew Sunndwos pue Fununosoe

(1m18]) ‘901JJO JO QIMoEJNUBW Opn[oul SI0)09s [D] ‘SulLimpopjnuewl 10j SY UONBOYISSE[D (DHQ Yl MO[[0) om
SINYIA-SNSNAD 100T $10J09S D] AU} SUIJOp O], ‘UBdW [BUONEU ) 0) UOISAI JBY) Ul S10303S [ D] Ul sadko[dwa Jo 1oquinu oy} JO oney Bay 2.40yS JuIN 420Mpoad D]

ssado01d

(1018]) Q0IAIdS Ay} 939[dW0d puUB SIBULIO} JIWQNS SJPULIOJ PBO[UMOP UOIBULIOJUI UIRIQO :0) d)Is qam Ajrjediorunwu
SINYIA-101 $S00T Jursn s1 A0S-7 "UOIZAI oY) Ul SWLI) JO IOqUINU [}0) Y} JO INO SULI IOSN AOD-O JO Saleys jo ueow o[dwig 32y 2.40Yg 42S[) 403-7]

JOUIdU] BIA S3OIAIdS/S)onpoid Suiseyoind (911 qoam uo angofeied

syonpoid Surpiaoid (sad1Ales pue uoneunojul [en3ip Junnboe pue ‘Sururen jjels ‘soOIAIdS [eloUBUI pue

(1018]) Sunjueq 10§ 1ouriu] Suisn fsyudwked 10J swWISAS pajewoIne [eurdul ‘soseyoind JoJ SW)SAS pajewoIne [euIUI
SINMIA-1D1 $00C ‘Jouenxd Sursn :S1 [ D] "U0ISaI oY UI SWLIJ JO JdQUINU [€)0} Y} JO JNO SWLI) Jasn [ JO saIeys jo uedw djdung 32y 24vyg§ 425) ID]

(av1sq)
SINYIA-1D1 $S00T uor3ar oy ur sapijediounu Jo Joquinu [e10) ) JO INO DIAIS A0S-7 ue Ises] je Surpraoid Ajedronunw jo areys 3oy s4a1yddng 403-7 (pdidunpy
(mw1sp)
uonendod [euoigai 12101 9 J0 100 K110 [eydes [euoi3a1 oy ur SUIAI] SIURIIQRYUI JO 918 82y 2.4vyg p11dp,

NOLLYINdOd LNAJIST 900¢ ne| [eUOLsa1 | 0 10 Teyded Jeuol ) Ul SUIAl[ Iqequt J Us Y 24YS | 0
SOSLIINIBIBYD [EN)XIIUOD PUE [BUOISIY
B)EP JO 92.1N0S RUL) S uondisaq dIqeLiep

(panunguoo) uondLiosap sa[qeLIe A *] d[qRL



149

The eGovernment Services Delivery of the Italian Municipalities

eudopIeg
pue ‘erioIS ‘euqere) ‘endngd ‘ejeoryiseqg ‘eruedwe)) ‘oSO ‘0zzniqy :Suoifol ouroiozzoly Ioj Awwungg

QUDIBIA PUB ‘OIZE ‘BLIQUIM “BUBDSO, :SUOISAI 19)udd 10J Awwn(y
euSewoy e pue 951y 0)[y-0UNUAL] ‘BI[NID) BIZOUDA-I[NLL] ‘0JOUI A :SUOISAI Jsea-11Iou Jof Awun(g

eLNSI] PUE ‘9)UOWIJ ‘BIPIRqUIOT ‘BISOY,P d[[BA SUOISAI ISOM-T1I0U 10J Aurun(y

# DADOODPY
£ D2UDOLODIY
l DaADOAIDIN

[ D2ADOAIDIN

SIIWIWND [EUOISIY-0IICIA

BJEP JO 921N0S

Jedx

uondrsaq

Jqeriep

(panuryuo2) uondiosap so[qeLeA T e,

Data on several regional level variables have then been drawn from different
surveys. One is the 2005 survey on the usage of ICT in Italian firms with 10

employees or more. Data on employees in ICT sectors come from the 8" General
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Industry and Services Census carried out in 2001. Data on inhabitants at the
municipality level are taken from the Istat project “Demography in Figures”. The
MIUR (Italian Ministry of University and Research) survey on the tertiary education
provides data on the number of graduates in ICT disciplines as a measure of human
capital endowments in fields relating to e-government. For all the variables where
information is available at regional level, the same value is assigned to every
municipality belonging to the same region. As a result, we have no intra-regional
variance and only in inter-regional variation at this level of analysis.

Finally, information on the diffusion of broadband infrastructure and services are
taken from the Broadband Observatory. These are the only data to which we have
access available at the provincial level. Table 1 provides a brief description of all the
explanatory variables considered in the empirical application and their source.

3.1 The Dependent Variable: The Front Office Index (FOI)

The dependent variable in our econometric exercise is a composite indicator
measuring the availability and the level of interactiveness of on-line services for each
administration. Information on these two dimensions come from the Cnipa dataset.
Examining the official websites of 1825 municipalities, Cnipa singles out 266
different on-line services. The same service can be recorded for more than one
municipality. This results in an initial dataset of 21,337 observations. For each of
them, using a taxonomy introduced by Capgemini [24, 25], by means of four
dichotomic variables Di, the dataset indicates whether or not there are specific
characteristics that each reflect a different degree of interactiveness in on-line
services:

e the possibility of downloading administrative forms necessary to receive the
service (indicated as D;);

e the possibility of exchanging interactive information about the service, such as
asking specific questions and obtaining answers (D,);

e the presence of an authentication procedure through which the user can be
identified and given a personal account as a means to enhance security (Dj);

e finally, the possibility of carrying out the whole transaction process on-line
(D,). This represents the most comprehensive level that can be provided for an
on-line service.

Note that each service may show none, some, or all of these features.

For analytical purposes, we followed a two-step procedure. First, we employ Multiple
Correspondence Analysis (MCA) to associate four binary variables to the 21,337 on-line
services observed, so as to compute a weight for each of the four features. At the end of
the first step, we have a score for each of the 21,337 entries in the dataset reflecting the
“intensity” of the on-line service in terms of quantity (given by the 0/1 Di variables) and
level (given by the weight associated to each Di variable) of actions it performs. For a
given on-line service, the score is higher the higher the number of characteristics that
service exhibits as well as the higher the degree of interactiveness of these
characteristics. Second, we compute a final score for each municipality (the base unit
of our analysis) by adding the scores received by all the services provided through its
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official website. This is our Front Office Index (FOI). It is a positive function of both
the number of on-line services offered by the administration (the higher the number of
on-line services supplied by the municipality, the greater the number of non-null
scores computed and hence the higher the FOI associated to the same municipality)
and of the “quality” of each of these services (the higher the score of each on-line
service provided by the municipality, the higher its final FOI).

3.2 Independent Variables and Controls

In light of the selective review of the literature carried out in Section 2, we singled out
a set of variables associated with the development of e-government services. These
variables can be divided into two broad categories: characteristics of municipalities
and contextual (mainly regional) features.

Municipality level variables aim primarily at capturing a large variety of technical
and organisational competencies of local administrative bodies. As discussed in
sections 2, internal capabilities are considered key drivers of innovation - especially in
the evolutionary and resource based views of the firm, which have also been looked at
in studies on innovation in service sectors. We distinguish three different sets of
internal competencies:

i.  Competencies embodied in personnel employed in the municipalities

This is Municipality ICT Empl variable, expressed by the number of employees
whose core activities are related to ICT, i.e. software design, computer based
operations and maintenance. This variable reflects the actual stock of human
capital qualified for the development and provision of digitalised services.
Municipality ICT Training is a dummy to identify whether in 2005 municipality i
has undertaken specialised training programs in any of 5 technical fields that are
relevant for e-government activities. Through this indicator we mean to capture
the conscious effort made by the institution to improve the quality of
competencies in these areas. Municipality inHouse ICT is expressed as the
percentage of ICT related activities carried out in the public organisation by
means of internal staff. This variable indicates how capable the organisation is to
take care of ICT activities with its own resources, without resorting to specialised
external competencies.

ii.  Competencies embodied in ICT based devices and instrumentation

Indicators we used are: Municipality intranet, which measures the percentage of
the computers connected to a Local Area Network (LAN); Municipality
Broadband, a dummy variable identifying whether or not the municipality’s
offices have broadband access to the internet; and Municipality OpenSource - that
is, the share of open source systems out of the total number of software packages
that are in use at the municipality’s offices. Since open source software is less
established as a technical solution, and its development is by and large based on
the interaction among communities of experienced users, we consider its rate of
adoption as an indicator of both the innovativeness of systems in use and of the
skills of technical personnel employed by the PA.
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iii.  Competencies embodied in the PAs’ organisation

To capture this aspect of internal competencies we introduced several indicators of
how pervasive ICT is in the overall organisational structure of the municipality.
Measures of this type are: Municipality EDP-based activities, expressed as the
share of total activities carried out at the municipality level operated using EDP-
based systems; Municipality Interface, a dummy identifying whether or not the PA
has set up an ICT based system that allows the user to deal with a single on-line
administrative interface (the so called “Sportello Unico” in Italian technical
jargon); and Municipality Multichannel, a dummy indicating whether or not the
PA makes use of diversified channels to provide services, other than face-to-face
contacts, that are not based on the web. These alternative channels include inter
alia call centers, mobile messaging or interactive cable TV.

As noted, there are important contextual factors which complement internal
capabilities as key drivers for innovation in general and in public services in
particular. Such “external factors” include:

a. Demand size

Factors at work on the demand side can be partly captured by our variable
Municipality size, which is expressed in terms of the number of inhabitants resident in
the territory of the local PA. While this indicator is defined at the municipality level,
we suggest that it will help identify the extent of potential demand for e-government
services. Consistently with the literature on demand-pull innovation, on demand
externalities, and on user-producer interaction which we reviewed in Section 2, we
assume Municipality size to be positively associated with e-government development.

b. Demand quality

To carry out a more detailed analysis of demand factors at a broader level (relative to
the municipality level we have just considered), we first use variables that identify
specific categories of users, such as ICT User Reg and E-gov User Reg. These are
respectively expressed in terms of the percentage of total firms in the region that were
reported in 2005 to have adopted ICT-based services in general or e-government
services in particular. Unfortunately we do not have lagged data on use of digital
services, which would enable us to test whether epidemic patterns of innovation
diffusion, induced by previous adoption, can affect the development of e-government.
Nevertheless, consistent with systemic approaches to innovation, we can expect that
higher shares of companies that use digital services will be positively associated with
more extensive and effective user-producer interaction, thus creating greater
opportunities for PAs to offer new or improved ICT based services.

As well, we attempt to capture how polarised demand is by identifying the
percentage of inhabitants of the region that are concentrated in the capital city
(Capital Share Reg). According to the literature on spatial diffusion of innovation,
technology adoption tends to be more timely and intensive in locations where larger
numbers of potential users are concentrated, especially in the initial stages of
technical change [26]. As e-government is in its initial phase of diffusion, one might
expect that the higher the share of population in capital cities and in metropolitan
areas, the more these services will be concentrated there.
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c. Supply factors

E-government activities of PAs are affected by the presence of other innovative actors
in the same area. Among these actors are the other municipalities offering digitalised
services. We capture this factor by means of our variable Municipal E-gov Suppliers
Reg, expressed as the share of e-government service providers out of the total number
of local administrative bodies in the Region. Consistently with systemic as well as
spatial innovation approaches, we expect this variable to be positively related to the
innovative activities of PAs. In fact, when a high number of innovators are located in
a given area, knowledge spillovers will be facilitated and greater incentives are
created that push less dynamic institutions to enter the innovation race.

Interdependencies can also be observed between e-government service providers
and local ICT producers. We proxy this factor with a separate variable we named ICT
Producer Ntnl Share defined as the ratio between the percentage of employees in ICT
manufacturing and service sectors out of the total number of employees in the Region,
and the same percentage calculated at the national level. This factor is positively
associated with the development of e-government services for two main reasons.
First, municipalities located in regions with higher shares of ICT producers are in a
better position to gain access to relevant technology, including both hardware and
software. Second, where public and private markets overlap, as in the case of voice or
image transmission over IP, a competitive presence of ICT service providers
stimulates municipalities to expand the range of services offered through their city
networks.

Another supply-side, context specific factor we wish to account for is the state of
communication infrastructure. For this purpose we introduce BroadBand Share,
defined as the share of total population of the province in which a municipality is
located reached by at least one broadband service provider. We consider wide
availability of broadband connections an important condition for the provision of
advanced e-government services because it demonstrates high quality infrastructure
and might also reflect the existence of (actual and/or potential) competition in the
provision of network solutions. Both the technological level and the degree of
competition in the provision of network infrastructure are normally associated with
higher rates of generation and diffusion of advanced communication services [27].

We further control for the availability of a pool of qualified human capital, a factor
particularly emphasised in studies on the generation and diffusion of innovation in
ICTs [28]. To capture the role of this factor, we calculate the ratio between the
percentage of graduates in ICT disciplines out of total graduates in the Region and the
same percentage at the national level (ICT Degrees Ntnl Share Reg). Indeed, this
indicator will at the same time reflect the qualitative level of actual and potential
workers in ICT manufacturing and service sectors and the competencies of potential
users. In both cases the impact on e-government service provision should be positive.

Finally, we also introduce controls for macro-regions. This enables us to account
for a number of other observable and unobservable sources of heterogeneity which
might affect the provision of e-government services, including income levels, degrees
of industrialisation, and sectoral composition of the areas where municipalities are
located.
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3.3 The Econometric Model

The choice of the econometric model strongly depends on the distribution of the
dependent variable, namely the FOI index. Almost 30% of the observed municipalities
do not provide on-line services, i.e. the composite indicator is nil for these units. Thus,
our dependent variable is continuous over strictly positive values but takes value zero
for a nontrivial fraction of the sample. Given the nature of our dependent variable we
argue that a standard censored model would not be appropriate. In fact, municipalities
can be thought of as solving an optimization problem, wherein the optimal choice
might well be the corner solution, y=0. The case of limited dependent variables often
arises in econometric analysis, especially when the behaviour of economic agents is
being modelled. The traditional approach in dealing with such a problem is the Tobit
model. However, this approach requires that the censoring mechanism derives from the
same model that generates the outcome variable while in our case the censoring
mechanism and outcomes may be more flexibly modelled using separate processes
[29]. A two-part model allowing the zeros and non-zeros to be generated by different
densities enables us to specify a model for the censoring mechanism and a model for
the outcome, conditional on the dependent variable taking positive values. This allows
the separation of the estimation of a standard Probit model (using all observations
available) from that of an OLS model (using only observations with FOI > 0).

We use a Probit in the first part of our model to analyze the municipality’s decision
to offer on-line services via its official website. This allows us to explain innovation
differences “between municipalities”, i.e. which PAs have a propensity to offer e-
government services. The second part is a linear regression model to investigate the
determinants of the intensity of e-government development in terms of both quality
and quantity of on-line services. Using the terminology introduced earlier, this would
allow us to explain innovation differences “within municipalities”.

4 Results

Table 2 illustrates the results of the econometric exercise we carried out using the data
and methodologies discussed in Section 3. The whole set of independent variables
illustrated in Section 3.3, was used in both stages of the two part model. The last two
columns of Table 2 report the results obtained from the final specification, following
the entire selection procedure and controls for heteroskedasticity.

Results from the final specification are by and large consistent with the view we
have developed in this paper. As we suggested earlier drawing from different streams
of literature, the specific kind of innovation analysed here - namely municipalities’
provision of digitalized services - is the result of a combination of internal
competencies and of context specific factors. The econometric test suggests that
different combinations of such variables are at stake when assessing PA decisions on
whether or not to supply digitalized services and when considering the intensity of e-
government activities (number and quality of services provided). In other words,
factors associated with variations in innovative activities “between municipalities”
are different from factors associated with differences in innovation “within
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Table 2. Estimation results: Probit and OLS

Full Models Selected Models Heteroskedastic
Variable Robust Estimates
Probit OLS Probit OLS Probit OLS
1 2 3 4 5 6
Municipality characteristics
Municipality ICT Empl 0.062 0.010%* 0.010%* 0.011%*
0,062 0,004 0,004 0,005
Municipality ICT Training -0,077 0.192%** 0.196** 0.177**
0,133 0,094 0,094 0,090
Municipality InHouse ICT 0.381%** 1.053%%** 0.447%* 1.058***  0.560%* 1.063***
0,192 0,140 0,178 0,137 0,219 0,136
Municipality BroadBand -0,047 0.255%** 0.220%** 0.251***
0,109 0,084 0,082 0,330
Mun. EDP-based Activities 1.232%%% (0. 710%* 1.220%%*  0.641%* 1.292%%%  (.720%*
0,419 0,333 0,413 0,331 0,456 0,331
Municipality Interface 0,056 0.300%*** 0.295%** 0.281%**
0,131 0,091 0,090 0,084
Municipality OpenSource 0,034 0.303** 0.341%** 0.265*
0,239 0,151 0,149 0,152
Municipality Intranet 0.276%* 0.175* 0.261%** 0.195%* 0.556%* 0,124
0,123 0,095 0,119 0,092 0,220 0,094
Municipality Multichannel 0,258 0.312%** 0.288%* 0.288%**
0,200 0,112 0,111 0,106
Municipality Size 0.065%**  0.001** 0.070***  0.001** 0.094***  0.001**
0,009 0,000 0,008 0,000 0,015 0,000
Regional and contextual characteristics
Capital Share Reg -0.019***  -0,001 -0.020%** -0.021%**
0,005 0,005 0,005 0,006
Municipal E-gov Suppliers Reg 2.642%%% 0,176 2.717%%* 3.216%**
0,655 0,466 0,629 0,690
ICT User Share Reg 1,696 1,729 2.590* 2.944*
1,729 1,437 1,475 1,758
E-gov User Share Reg 0,058 0,081 0.104** 0.124**
0,077 0,072 0,051 0,052
ICT Producer Ntnl Share Reg 0.392* -0,169 0.483** 0.484*
0,23 0,197 0,210 0,251
ICT Degrees Ntnl Share Reg 0,254 -0,234
0,274 0,268
BroadBand Share 0,163 1.021%%* 0.772%* 0.897**
0,46 0,387 0,338 0,376
Constant S2.037%k%  5219%%% ] 9BTHRER 4 872%xk D DOFwkk 5 ()94%H*
0,480 0,446 0,412 0,303 0,486 0,334
Macro-Regional Controls NO NO NO NO YES YES
Num. Obs. 1176 815 1176 815 1176 815
Pseudo R’ / R® 0,322 0,343 0,318 0,338 0,352
LR-test (Wald) / F-test 466,29 24,44 461,62 37,24 (134.88) 33,99

Standard errors in italics.

* Significant at 10% level. ~** Significant at 5% level. *** Significant at 1% level.

municipalities”. Outcomes from the Probit specification in column 5 can be
interpreted as “between effects”, while those obtained from the OLS part of the model
and reported in column 6 illustrate “within effects”.
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More specifically, our econometric exercise yields the following sets of results.

First, the environment in which municipalities are active, seems to influence the
start up of digitalised services more than their intensity.

Second, among the context specific factors we analysed, demand size and quality
stimulate innovative entry into e-government service provision. Demand size at the
local level is captured by the number inhabitants resident in the municipality area
(Municipality Size). It has a positive and significant impact on differences in
innovation between municipalities, reflecting demand pull considerations as well as
other bandwagon effects induced by demand externalities and user-producer
interactions.

Demand conditions appear to play an even more important role at the regional
level. Companies which have already adopted ICT services appear to have the highest
impact on the decision of municipalities to get involved in e-government activities
(see coefficient of ICT User Share Reg in column 5 of Table 2), suggesting that
capable business users are of paramount importance for PAs. Even after controlling
for ICT user firms, the impact of E-gov User Share Reg, i.e. the percentage of firms
using e-government services, still remains positive and significant in our Probit
regression. Although we do not have a data panel to evaluate how previous patterns of
adoption affect diffusion, this result is largely consistent with the idea that innovation
is favoured by pioneer users.

Third, demand polarisation hampers innovation in public services. This is shown
by the negative coefficient of Capital Share Reg in column 5 of Table 2, indicating
that a high weight of the region’s capital will inhibit innovation elsewhere, especially
in the early stages of development of new services.

Fourth, emulation effects, knowledge exchanges, and competitive pressures can be
observed on the supply side. The most important factor positively associated with the
decision to supply digitalised services appears to be the number of e-government
providers in the region (see coefficient of Municipal e-gov supplier Reg in column 5
of Table 2). Emulation factors matter here, especially in the presence of increasing
competition in the political arena at the local level.

Fifth, advanced communication infrastructures do not influence the start up of e-
government but do affect e-government intensity. The only context specific factor that
seems to impact significantly on innovation within, rather than on innovation
between, municipalities is the diffusion of broadband in the area in which they are
located (see coefficient of BroadBand Share in column 6 of Table 2). The presence of
broadband infrastructures does not seem to affect significantly the decision to start up
the digitalization of public services. At this stage the objective of municipalities is the
presence on the web of relatively simple applications and services such as information
services (e.g. basic tourist information and guidance to the citizen on administrative
procedures) and communication services (e.g. self-managed webspaces to be used by
associations and organizations, links to other public administration sites, discussion
fora). On the other hand, broadband connections become essential when the e-
government service supply is richer (in terms of the number of services provided) and
more articulated (in terms of interactivity levels and technologically complex).

Sixth, the decision to enter e-government activities is associated with a narrower
range of generally less complex internal capabilities than those needed to increase the
intensity of digitalised services. Differences in innovation between municipalities are
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not affected by the number of workers with experience in ICT nor by the efforts made
to train existing workers. Increasing the range and quality of services is associated
instead with a much wider set of more complex competencies (see OLS specification
in the last column of Table 2).

5 Conclusions

Using evidence on 1,176 municipalities in Italy, and combining several datasets on
the characteristics of local PAs and of the territory in which they are located, we
evaluated different factors associated with the development of e-government services.

In more general terms, the combination of internal competencies and context
specific factors is different when explaining the decision to start e-government
activities vs. the intensity of such activities. Regional factors concerning both the
demand and the supply of services appear to affect only the decision to enter e-
government activities. Competencies needed to expand and improve the quality of
services are much more numerous and complex than the ones associated with the
mere decision to start e-government activities.

The examined evidence is consistent with a view of e-government development as
a process of gradual, step by step involvement, wherein municipalities initially engage
in exploratory activities, favoured by an external context conducive to innovation and
by very limited internal competencies. Once more efforts are made to expand and
improve services supplied, more qualified competencies and more advanced
environmental conditions need to be created. There is no guarantee that such
circumstances occur, so that further development of currently embryonic e-
government is at risk. This calls for increasing investments in training, human capital
formation and in hardware and software devices at the individual municipality level.
It also requires greater efforts to improve the technological environment in which PAs
are active, including investments to improve the quality and accessibility of digital
communications networks.
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