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ABSTRACT

The main purpose of this study was to establish a model to measure the relationship of successful factors for e-
government efficiency. Theoretical bases were employed for the hypothesis’s formulation. The variables identified
were classified as internal and external factors, maturity, strategies, interoperability, and standards as independent
factors. The exchange of information was identified as the dependent factor. As part of the methodology, a survey was
administered to 87 specialists in information systems and statistics. A multivariate analysis was applied to generate
the structural equation model. The results showed that internal and external factors such as organizational, economic,
and political influences, legislative, and technical; and private procedures and interagency agreements are not related
to the exchange of information. However, when internal and external factors are related with maturity, it generates a
positive relationship with the exchange of information. There exists association in the collaboration of two or more
agencies, and the potential to increase productivity and efficiency of government operations. The research model
explains the existence of three composite relationships where information exchange occurs and that justify the
efficiency of e-government. In a scenario where change is a constant, e-government faces the challenge of dealing
with the technological trends on which to build the resources to enable the exchange, integration, dissemination, and
effective use of multiple data sources.
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INTRODUCTION

E-government is defined as the use of Internet technology to provide traditional services through a technological
platform, to be accessible to all citizens, the private sector and the government itself (Siau & Long, 2009). The e-
government initiatives are associated with political reforms and organizational changes. They should support and
effectively guide the transformation of the public sector in its internal administration, maximize their managerial and
operational capacities, and strengthen the relationship with other entities through their information systems (Das &
Patra, 2013).

Historically, the exchange of information between government agencies has promoted agile services and effective use
of human and technological resources (Siau & Long, 2009). Nowadays, governments have the responsibility to bring
effective solutions for challenges and obstacles related to the effective implementation of an e-government platform.
It must be done in a context of constant economic, political and social changes (Ruhode, 2013). The expectation that
the information is provided only once and is used by others in multiple instances, raises the need to establish an
environment of cooperation and effective exchange of information between public and private bodies (Gatautis &
Vitkauskaite, 2010). The volatility of government policies makes public sector agencies maintain independent IT
systems, even under a common platform for electronic government (Amayah, 2013). This behavior is manifested by
the lack of knowledge to integrate technologies, reliance on private corporations that manage these systems, or fiscal
constraints that prevent them to invest in new hardware, software and staff to adapt to technological changes
(Apostolou et al., 2011; Al-Khanjari et al, 2013).

The implementation of e-government has been studied from different perspectives, from its adoption to its continued
use at the organizational level (Zinner & Rukanova, 2010). To fulfill the expectations and requirements of the e-
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government platform adopted, it should facilitate the collection of information and access. Furthermore, it should
guarantee its security, availability, and standardization in the exchange (Fan et al, 2014).

Most of the public sector migrate their IT platform and Internet infrastructure management as part of its strategy of
technological expansion and get into the concept of electronic government (United Nations, 2012). Despite the efforts
of governments, the exchange of information among agencies has not been fully developed and implemented (Al-
Khanjari et al, 2013). The adoption and diffusion of services under e-government platforms has faced problems due
to the lack of development of a country as a technological component (Asogwa, 2013). A challenge for any public
administration is the creation of an e-government platform that adapts to changes in legislation, policy, scope,
technology, and user needs (Apostolou et al., 2011). The biggest challenges are manifested in the internal structure of
e-government (G2G), where interoperability and key services may be affected substantially. This can have a ripple
effect on other complementary services of electronic government (Ruhode, 2013; Fan et al, 2014).

The main objective of this research was to identify factors that influence the exchange of government information.
Also, it measures how the adoption of information technologies, and the search for interoperability and stability,
facilitate the establishment of a single resource dissemination and exchange of information, continuity of operations,
and support for management decision making.

LITERATURE REVIEW

Economic issues are associated with elements that measure the wealth of a country and have an impact on the operation
of government agencies (Bigdeli et al, 2013). Some countries try to establish solutions in accordance with their limited
financial and technological resources. Governments will remain in a learning cycle based on trial and error, by not
having specific studies to help them steer and maximize available resources (Rahman, 2010).

The issue of security in e-government is sensitive because of the effect it can have on public opinion and is often
treated confidentially in countries (Al-Khanjari et al, 2014). The benefits that can be obtained through an e-government
platform are prone to hazards in its infrastructure, security, management, obsolescence, or sensitivity of the data,
among others (Di Natale et al, 2003).

Governments are characterized by conflicts of interest, power struggles, and cultural clashes that modify the viewer's
perception of the role of information technology (Cordelia & Iannacci, 2010). In turn, they increase the complexity of
decision making (Boulesnane & Bouzidi, 2013). Management must identify and promote a culture of support, to
transform conflicts of interest, power struggles, and cultural clashes into common goals that help the organization
(Amayah, 2013).

Most of the studies on exchange of information in e-government, have focused on the central levels of the organization
and their relationship with external entities. These have not been effective from an inter-agency point of view (Bigdeli
et al, 2013). The literature review that helps to define the theoretical framework, focuses on the concepts of
interoperability, information sharing, maturity, technological and organizational capacity of the government to
government component. The establishment of an e-government platform should incorporate cultural, social and
economic aspects of the country where its implementation is envisaged, as well as the human resources involved (Al-
Hujran & Al-Dalahmeh, 2011). However, it has created itself a few limitations that prevent it from reaching the
expected level of development (Kawtrakul et al., 2011). Many governments adopt the basic model of e-government
as a mechanism to provide immediate results to public pressure but lacks details of its legislation and governmental
structure. At last, the final product tends to be underutilized (Cérdoba-Pachon, 2009).

The component of government-to-government (G2G) has produced a wide variety of theories and hypotheses that
show its potential from the technical, organizational, and cultural perspective (Shrikant, 2012). The G2G systems do
not have a common IT infrastructure, resulting in a challenge to achieve optimal communication and collaboration
between public organizations at different levels of technological development (Haque & Memon, 2013).
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Internal and External Factors

There are a variety of barriers to inclusiveness and transparency of information exchange between agencies. The
literature agrees on the basic classification of technical, organizational, economic, political, and legislative
Governments are complex working spaces (Cordoba & Orr, 2009) characterized by conflicts of interest, power
struggles and cultural clashes that modify the viewer's perception of the role of information technology (Cordelia &
lannacci, 2010). In turn, they increase the complexity of decision making (Boulesnane & Bouzidi, 2013). Management
must identify and promote a culture of support, to transform conflicts of interest, power struggles and cultural clashes
into common goals that help the organization (Amayah, 2013). Other influences are procedures; interagency
agreements and legislation carried out in a country (Fan et al, 2014).

Maturity, Interoperability, and Standards

Interoperability has a high degree of complexity in the relationship between processes (Gottschalk, 2009). To this end,
agencies should implement a model of good planning, maturity, active participation of its human resources and
effective use of technology (Tripathi et al, 2013). Management style, organizational structure, shared services and
collaboration should promote interoperability between organizations (Cheng et al, 2013). Interoperability is defined
as the ability of two or more systems or components to exchange and use compatible information (Gottschalk, 2009).
They work together using common standards or processes (Gatautis & Vitkauskaite, 2010) in order to create value
(Solli, 2011), and promote their users to work collectively (Headayetullah & Pradhan, 2010). Interoperability is a
wider concept and essentially social-technical (da Silva, 2009), where the relationship between the data and services
is an important platform to support electronic government requirements (Tripathi et al, 2013). The efforts that agencies
take to achieve high levels of maturity, are absorbed by the challenges of government interoperability (Apostolou et
al., 2011).

Information Strategies

Openness, transparency and accountability are becoming more popular in governments worldwide and are considered
unavoidable elements to meet the information needs. (Sandoval & Garcia, 2011). The resistance of some countries to
share information due to their low level of technological expertise, or lack of resources, hinder its effective
development in the context of electronic government (Coursey & Norris, 2008). Management should encourage and
strengthen communication between agencies to increase opportunities for development of electronic government
(Asogwa, 2013). To achieve this, they should have a strategy to exchange information to make it easy to publish,
distribute, and use (Sheridan & Tennison, 2010).

Government Information Exchange

The exchange of information is conceived as the collaboration initiatives between two or more agencies that share
data across any digital medium, with the potential to increase the productivity and efficiency of government operations
(Fan et al, 2014). It also supports the transformation of organizational structures and communication channels of
multiple agencies involved in solving public problems (Mendes et al, 2011). This dynamic exchange is modeled by
the organizational policy of the agencies involved (Fillotrani & Estévez, 2010). The exchange of information begins
with the release of unclassified information to present an image of transparency and openness of government to the
citizen (Flak et al, 2008). This defines the bases of Open Government and promotes the participation and collaboration
of other agencies (Jaeger & Bertot, 2010). Decisions regarding the exchange of information between government
agencies fall mostly in senior management. This should influence the adoption of technology, its improvement in
performance, and related processes (Fan et al, 2014).

RESEARCH METHODOLOGY

Our research centered upon the following research question: Do significant factors that affect the exchange of
government information (internal and external factors, maturity, interoperability, and strategies).
The research hypotheses to be tested are as follows:

Hj: Maturity of agencies is related positive to G2G information exchange.

H,: Interoperability and standards information in agencies are related positive to G2G information exchange.
Hj: Information strategies used by agencies are related positive to G2G information exchange.

Ha: The internal and external influences are related positive with maturity.
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Hs: Internal and external influences are related positive with interoperability and standards.
He: Internal and external influences are related positive with information strategies.
H7: Internal and external influences are related positive to G2G information exchange.

To test these hypotheses, the collection and analysis of data was conducted primarily through a questionnaire
distributed to employees of IT and Statistics offices of Puerto Rico government agencies. The research methodology
was based on the quantitative multivariate analysis and structural equations. The software of SPSS was used to
determine the descriptive statistics, the validity, and reliability of the questionnaire instrument. In addition, the
multivariate statistical technique was applied through the PLS-SEM software.

The survey measured employee perceptions about preparing an agency for information sharing, interoperability in
three dimensions (technical, organizational, and semantic), maturity in two dimensions (technological and
organizational) standards, strategies, and information security, as well as internal and external factors. The constructs
were measured in Likert scale with values of 1 to 5, being "1" the representative of 'never', and 5 the representative of
'Always'. It included questions at the end of the questionnaire that helped obtain a demographic profile of the
respondents (gender, academic background, employment status and time working in government).

RESULTS

The sample consists of 87 people, of which 62% are men (54 responses), and 38% are ladies (33 responses). According
to Table 1, the reliability analysis of the instrument showed an overall value of 0.855, which shows that the instrument
has internal reliability. Kaiser-Meyer-Ohlin test (KMO), which measures the adequacy of the sample and the
correlation matrix, and Bartlett's test of sphericity, was also considered. The tests showed values above 0.5 for the
KMO test, which validates the adequacy of the sample for this study. Similarly, the sphericity test showed values of
0.000 (p <0.05), so that the samples are statistically significant. A Factor Analysis performed shows clearly that just
19 variables produce 78.9% of the variance. This fact is highly significant given that simplifies the analysis of model
(Table 2). This subset of variables is producing so much variability in the response than all other variables jointly.
Similarly, 67 variables represent a reliability of 0.855 being a model highly reliable.

Table 1. KMO & Bartlett

Proof Results
Reliability 67 variables: 0.855
Factor Analysis 19 variables explained 78.9% of the
variance
KMO & Bartlett 0.562

Then, the total variance was calculated. The first 19 variables had higher values of one, representing 78.9% of the
total variance. The first factor explains 21.6% of the total variance.

Figure 1 below show the results of the p-values, which measured the relationship of each of the assumptions made
by the investigator. Evidence of relationship (p-value < .10) in H,, H4, Hs, Hg, was found relationships; H», H3 and
Hs of internal and external, Interoperability and Standards, Information Strategies to the Exchange of Information;
which was not found relationship factors.
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Table 2. Total Variance Explained

Total Variance Explained
Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Component Total % of Variance | Cumulative % Total % of Variance | Cumulative % Total % of Variance | Ccumulative %
1 15.418 22673 22673 15.418 22673 22673 6.748 9.924 9.924
2 6124 9.006 31.680 6124 9.006 31.680 5216 TET1 17.585
3 4035 5834 37613 4035 5834 37613 4 370 6.427 24022
4 3.475 5111 42.724 3.475 5111 42.724 3.464 5.095 29117
5 2563 3769 46. 494 2563 3769 46. 494 3198 4703 33.820
] 2473 3.637 50.130 2473 3.637 50.130 2,836 4317 38137
T 2,202 3.239 53.369 2,202 3.239 53.369 2,752 4.047 42184
a8 2.095 3.081 56.450 2.095 3.081 56.450 2,612 3.842 46.026
g 1.830 2.838 59288 1.830 2.838 59288 2,595 3816 49 842
10 1.862 2738 62027 1.862 2738 62027 2.347 3.451 53283
11 1.663 2.445 64,472 1.663 2.445 64,472 2194 3.227 56.521
12 1.559 2.292 66.765 1.559 2.292 66.765 2168 3.188 59.708
13 1.314 1.833 68 688 1.314 1.833 68 688 2102 3.091 62.789
14 1.304 1.818 70616 1.304 1.818 70616 2017 2. 966 65765
15 1.240 1.823 T2.439 1.240 1.823 T2.439 1.983 2,918 628.681
16 1.180 1.736 74174 1.180 1.736 74174 1.894 2.785 71.466
17 1153 1.695 75869 1153 1.695 75869 1.846 2714 74180
18 1.060 1.559 TT.428 1.060 1.559 TT.428 1.658 2.438 TE.619
19 1.020 1.500 7B.928 1.020 1.500 7B.928 1.571 2.310 7B.928
20 996 1.465 80.394
F12 F13 F14 F15 F4 F5 F6 F7
‘\'\ \ o oo / /'/'
0.00 000{\ \ /0‘00 0.00 _0.00
Maturity
0.00
Al
Interoperability
and Standards
0.02 A3
A4
H1 e
0.00—
H2 +-0.00— Information
000 Exchange
H5
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External Factors
Information
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Figure 1. Result of p-values of proposed model

Table 3 shows that the hypothesis Hi, Hs, Hs, H¢ were supported, as the multivariate analysis results show in Figure
1. This support is given that p-values less than 0.10. Although Legislation on Electronic Government was associated
with organizational maturity, the literature supports the argument that it did not have the same effect on the
technological maturity (Coursey & Norris, 2008).
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Table 3. Test Results

Hypothesis | P-value results Significance
H, 0.07 Supported (p < 0.10)
H, 0.32 No Supported (p > 0.10)
Hs 0.62 No Supported (p > .10)
Hy 0.00 Supported (p <0.01)
Hs 0.02 Supported (p < 0.05)
He 0.01 Supported (p <.05)
H; 0.32 Not Supported (p > 0.10)

CONCLUSIONS

The results of this study showed that the internal and external factors such as organizational, economic, and political
influences, legislative, and technical; and private procedures and interagency agreements are not related to the
exchange of information. There is association in the collaboration of two or more agencies, and the potential to
increase productivity and efficiency of government operations. However, when the internal and external factors were
related to strategies, they did not generate a direct connection with the exchange of information. When the internal
and external factors were related to maturity; on aspects of good planning, active participation of human resources
and the effective application of technology, they generated a direct connection with the exchange of information. This
model explains the existence of three composite relationships where information exchange occurs, and in turn, justifies
the efficiency of e-government. Of these, the constructs that were supported in the consolidated model, are limited to
organizational maturity on the exchange of information and influence internal and external factors on organizational
maturity and information strategies. In a scenario where change is a constant, e-government faces the challenge of
dealing with the technological trends on which to build the resources to enable the exchange, integration,
dissemination, and effective use of multiple data sources.
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