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Abstract 

Information systems (IS) success model has served as a key basis for identifying drivers 

of IS performance. Consequently, the role of social factors in driving IS success has been 

overlooked in this literature. Governance agencies embrace all relevant stakeholders in the 

network for the implementation of electronic document and records management system 

(EDRMS) with digital signature technology. In this study, we address this gap by integrating 

the social embeddedness perspective and IS success literature to theorize how social and IS 

factors affect the IS performance. Using investigation from a field survey of government 

agencies in Taiwan, we find evidence of a relationship between hypothesized social and IS 

factors through two measures of intermediate factors namely, perceived usefulness and user 

satisfaction – to the IS performance. Specifically, through regression method, we find that a 

causal relationship from social and IS factors to IS performance at the organizational level. 

Besides, this study uses hierarchical linear modeling (HLM) method to analyze the effect from 

the factors in upper organization level, i.e. upper-level agency, National Archives 

Administration (NAA) and software vendors to EDRMS performance. Collectively, the 

findings have theoretical and practical implications for relationships that should be managed in 

developing IS in government agencies. 

 

Keywords: Government agency, IS success, Social embeddedness, hierarchical  
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I. INTRODUCTION 

 

Information system (IS) is critical in administration among organizations including 

government agencies (Chen, Chen, Huang & Ching, 2006). Previous research has examined 

important issues and challenges that affect IS success in various business contexts 

(Bhattacherjee, 2001; DeLone & McLean, 2003; Sabherwal, Jeyaraj, & Chowa, 2006). The 

most typical assumption of research in consumer behaviors is that they are voluntary (Brown 

& Venkatesh, 2005). Voluntary acceptance by prospective users is a common focus, typically 

measured by individual intentions to use a new system shortly after its implementation or initial 

user training (DeLone & McLean, 2003; Venkatesh & Davis, 2000; Wixom & Todd, 2005). 

Prior IS research has been conducted primarily in environments of voluntary adoption, the 

applicability of previous findings to the mandatory use context is unclear (Chan, Thong, 

Venkatesh, Brown, Hu & Tam, 2002). The relationships in traditional IS acceptance models 

could be different in the context of mandatory technologies (Brown, Massey, Montoya-Weiss 

& Burkman, 2002). Therefore, the relative importance of determinants of IS performance may 

differ in a mandatory setting. Although important, such intentions may be less relevant in 

administrative situations that mandate system deployment and use (Brown, Massey, Montoya-

Weiss & Burkman, 2002; Boss, Kirsch, Angermeier, Shingler & Boss, 2009). While prior 

studies have recognized the distinction between voluntary and mandatory adoption of 

technology, there are few researches that have systematically examined technology adoption in 

the mandatory context. 

Given that the ultimate users of the mandated IS in government agencies, the 

implementation strategy is particularly important in preparing IS for regulation rules, for 

example, fulfilling the Information Freedom Acts by opening agency’s records catalog for 

searching proper records for retrieval in terms of supporting resources (Hsieh et al., 2008). 

Therefore, the implementation strategy helps government agencies so as to stimulate the 

establishment of critical resources and contribute to the wide acceptance and use of digital 

signature in government agencies. 

A governance network embraces all relevant stakeholders in the network concerning the 

development and/or implementation of a policy program or project (Steijn, Klijn & Edelenbos, 

2011). In the era of information society, government agencies often organize their services and 

operations into programs that may be changed in response to IS implementations (Walker, 2001). 

Through various media, past activities of government are preserved as critical memory in 

agencies after filing. Digital documents are stored in IS and digital media while paper ones are 

cataloged by IS (Kohli & Grover, 2008). Electronic documents and records management 

systems (EDRMS) are then created to fulfill the regulation of related rules. Since the late 1990s, 
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governments at all levels have launched e-government systems with the objective of providing 

quality electronic information and services to citizens and businesses (Torres et al., 2005). New 

technologies in the government sector have not only helped to improve service delivery and 

increase democratization (West, 2004), but have also helped to enhance transparency as well as 

increase national business competitiveness (Srivastava & Teo, 2010). While the social 

embeddedness perspective highlights information exchange, joint problem solving, and trust as 

factors that are critical for successful inter-organizational relationships, it says little about the 

role of support, leadership, shared norms and collective capability. We suggest that higher 

degrees of social embeddedness should be characterized by top-management leadership, shared 

norms and collective efficacy in government agency in addition to the support from outer 

organizations. Therefore, under the concept of IS success and social embeddedness, the aim of 

this research is to explore the factors which affect the mandatory adoption of digital signature 

technology in EDRMS in government agencies. 

II. LITERATURE REVIEW 

 

The literature on IS success and social embeddedness provides the theoretical basis of this 

study for studying adoption of digital signature technology for EDRMS in government agencies. 

First, the findings from previous research on mandatory setting shed light on some salient 

beliefs worthy of consideration to augment factors for technology adoption in government 

agencies. Second, prior research on IS success and social embeddedness has provided a basis 

for identifying and classifying antecedent variables that are relevant to the outcomes of EDRMS 

in government agencies. The implementation strategy is particularly important in preparing 

EDRMS with digital signature technology for fulfilling the Documents and Records 

Computerization Guide launched by National Archives Administration (NAA) for regulating 

the design and operation for services regarding electronic documents and records. According to 

previous research, this study proposes a conceptual model representing a synthesis of social 

influence, system quality, information quality and service quality of IS to its performance in 

managing EDRMS in government agencies.  

The National Information Infrastructure initiative was launched in November 1997 to 

create a national platform in Taiwan for rapidly expanding e-government programs that deliver 

innovative government-to-government, government-to-citizen, and government-to-business 

services. In December 1999, the Taiwanese government passed the Archives Act, which 

established the legal foundation and technology standards for managing government records 

and archives electronically. The upper-level organizations regarding EDRMS to a government 

agency include its upper-level one and NAA.  
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2.1 Social Factors affecting the IS performance 

The measurement of IS performance can bring a direction for resource allocation in public 

agencies. According to Heeks (2000), many government programs, including IS development, 

fail to achieve desirable outcomes. Accordingly, a performance assessment model is required 

for IS in government agencies. The social embeddedness perspective suggests that the structure 

of the exchange relationship has a significant impact on economic action (Uzzi, 1997). The 

economic implication of such embeddedness is expected to be especially important in a context 

such as strategic IS project development, where tacit knowledge has to be integrated and 

idiosyncratic problems have to be ad-dressed. Thus, the social embeddedness perspective is an 

appropriate lens through which to understand the role of relational factors in IS project success. 

The social embeddedness in an agency should be characterized by top-management 

leadership, shared norms and collective efficacy in teams. Under such conditions, partners are 

more likely to agree on important goals and how work should be accomplished. Also, shared 

norms and collective efficacy facilitate the effective functioning of teams, enabling team 

members to contribute their expertise toward collaborative tasks (Kirsch et al., 2002). 

Perceived usefulness is defined by Davis as "the degree to which a person believes that 

using a particular system would enhance his or her job performance" (Davis, 1989). Seddon’s 

model is slightly modified and indicates the degree to which a person believes that using a 

particular system has enhanced his or her job performance or his or her group’s or 

organization’s performance. In this way, it provides a surrogate measure of actualized net 

benefits (Rai et al., 2002). Users evaluate the IS with respect to its useful-ness, after using the 

IS for completion of a certain task; thus they make an ex-post assessment of perceived 

usefulness (Maes & Poels, 2007). User satisfaction in DeLone and McLean 1992 and 2003 

models refers to the overall level of user satisfaction. Tradition-ally, IS performance assessment 

employs satisfaction method, which is used to provide a simple description of firm performance 

and thus, helps improve their management. User satisfaction is regarded as the most commonly 

success measure of IS success (Floropou-los, Spathis, Halvatzis & Tsipouridou, 2010). 

However, there is a lack of performance agreement in the literature on public agencies (Heeks 

& Bailura, 2007). 

Top-management leadership is important for IS innovations that are resource-intensive and 

require substantial material and managerial resources (Chatterjee, Grewal & Sambamurthy, 

2002). Top manager tends to rank activities when environmental complexity and pressure 

increase (Boone, et. al., 2004). Actions by senior managers can modify prevailing structures, 

introduce complementary structures to facilitate technology use, and reinforce norms that value 

the use of the technology (Kwon & Zmud, 1987). Throughout the life cycle of EDRMS 

assimilation, continuous influence from top manager or colleagues becomes pressure for 

organizational members to digital signature in EDRMS which related to the organization’s 

mission and strategic goals, to allocate valuable resources to support EDRMS initiatives, and 
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to overcome inertial routines and establish new ones to actually use EDRMS in daily work. 

Therefore, this study proposes the following hypotheses: 

(1) Hypothesis H1: Top-management leadership positively affects the perceived useful-

ness of IS in government agency. 

(2) Hypothesis H2: Top-management leadership positively affects the user satisfaction of 

IS in government agency. 

 

Social norms had a strong positive effect on technology appropriation behavior (Shen, 

Laffey, Lin & Huang, 2006). Bock et al. (2005) considered that organization climates is a kind 

of critical institution structure which is social context factor embodied with social influence 

process. Social influence represents the interpersonal considerations of technology use. Some 

researchers suggest that individuals may gain satisfaction by conformity based on identification 

(French & Raven, 2001). Thus, this study proposes the following hypotheses:  

(3) Hypothesis H3: Shared norm positively affects the perceived usefulness of IS in 

government agency. 

(4) Hypothesis H4: Shared norm positively affects the user satisfaction of IS in 

government agency. 

Collective efficacy assists in the transmission of tacit knowledge between partners in the 

exchange relationship. Research has identified collective efficacy as a key influence on 

creativity and also indicated the relationship between efficacy and creativity at the individual 

level. Since teams are central to organizations, previous researchers indicated that collective 

efficacy is positively related to team performance (Akgun et al., 2007; Cheng & Yang, 2014). 

Agencies are likely to perceive the relevance of an IS if it is chosen and implemented in 

accordance with the associated regulations or guidelines. In addition, agencies use IS to 

streamline processes, improve performance, or reduce costs. By integrating IS and its 

management process, an agency can provide increased transparency to service recipients, 

internal or external, and at the same time creates auditable trails for control purposes (Thurston, 

1997). Such integrations allow agencies to adjust their operations and workflows to better meet 

the concerning regulations; as a result, agencies likely consider an IS relevant to their tasks and 

services. Furthermore, if an agency greatly relies on IS to accomplish its objectives, the agency 

has to ensure the de-sign of the IS satisfactorily meet all the regulatory requirements specified 

by the regulator, in order to streamline or improve its data exchange process and the associated 

operations in an effective and efficient way. When implementing an IS, agencies motivated to 

comply with the incumbent regulations are more likely to perceive an IS to be functional than 

otherwise. Thus, this study proposes the following hypotheses: 

(5) Hypothesis H5: Collective efficacy positively affects the perceived usefulness of IS in 

government agency. 

(6) Hypothesis H6: Collective efficacy positively affects the user satisfaction of IS in 

government agency. 
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2.2 IS Success Factors affecting the IS performance 

Profound IS success model indicated that system quality, information quality, service 

quality, and satisfaction are important factors to IS usage in organizations (DeLone and McLean, 

2003; Venkatesh, Morris, Davis, and Davis, 2003). Therefore, the measures in IS success model 

proposed by DeLone and McLean (2003) will be adapted in this study for the overall 

performance evaluation of IS in public agencies. 

The updated D&M IS success model proposes that the three IS-oriented factors (i.e., 

system quality, information quality, and service quality) have a direct effect on the usage. The 

system quality of such systems is defined as the extent to which their functions help users 

conduct activities (DeLone & McLean, 2003). Additionally, the information quality of 

information systems is defined as the degree to which the users’ performance is enhanced as a 

result of the use of the information acquired from or through such systems, while the service 

quality is defined as the effectiveness of the support pro-vided to the users to facilitate the use 

of such systems (DeLone & McLean, 2003). How-ever, current literature discussing the 

relationships between IS-oriented factors and intention to use indicate that IS-oriented factors 

indirectly influence the intention to use web-based learning systems through perceived 

usefulness and perceived ease of use in four different ways. Information quality has a direct 

influence on user perceived usefulness (Condie & Livingston, 2007). Thomas and Stratton 

(2006) argued that perceived useful-ness of information systems would increase if the 

information provided was beneficial to the users. 

System quality measures the desirable characteristics of IS. Since this dimension captures 

the system itself it is oriented toward technical specifications like data processing capabilities, 

response time, ease of use, system reliability, and sophistication. Ac-cording to DeLone and 

McLean (2003), the system quality construct should measure technical success that Shannon 

and Weaver (1949) defined as the accuracy and efficiency of the communication system that 

produces information. The most common measure of system quality is the perceived ease of 

use related to the Technology Acceptance Model (TAM) (Balaban, Mu & Divjak, 2013). The 

quality of the system has a direct effect on user perceived usefulness (Hayes, 2007). The quality 

of the system, particularly that related to the availability of relevant software and hardware and 

the stability, security, and efficiency of the system, has a direct effect on user perceived ease of 

use and usefulness (Thomas & Stratton, 2006). From the discussion above, the following 

hypothesis is proposed: 

(7) Hypothesis H7: System quality positively affects the perceived usefulness of IS in 

government agency. 

(8) Hypothesis H8: System quality positively affects the user satisfaction of IS in 

government agency. 

Information quality includes the desirable characteristics of system outputs. Since DeLone 

and McLean developed their IS success model considering Shannon and Weaver’s framework, 
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this construct measures the semantic success which is the success of the information in 

conveying the intended meaning (Balaban, Mu & Divjak, 2013). Wang and Wang (2009) 

reported that information quality has a direct positive effect on perceived usefulness and user 

satisfaction. Lin (2007) supported the relationship between information quality and user 

satisfaction in the context of learning systems. Petter et al. (2008) agreed that a strong support 

for information quality influencing user satisfaction exists, noting that 15 of 16 papers in IS 

research reported the existence of such a relationship. Information quality positively affects the 

perceived usefulness and user satisfaction of IS (Floropoulos, Spathis, Halvatzis & Tsipouridou, 

2010). Therefore, this study proposes the following hypotheses: 

(9) Hypothesis H9: Information quality positively affects the perceived usefulness of IS 

in government agency. 

(10) Hypothesis H10: Information quality positively affects the user satisfaction of IS in 

government agency. 

 

Service quality is determined by the context. Service quality can be of great importance 

when measuring the success of an IS implementation. The most widely used method for 

measuring service quality are SERVQUAL (Parasuraman, Berry & Zeithaml, 1988) or possible 

characteristics of this construct as responsiveness, accuracy, reliability, and technical 

competence. Lin (2007) argued that service quality positively influences the usage of IS and 

also reported a significant relationship between service quality and user satisfaction. Wang and 

Wang (2009) reported a direct positive influence of service quality on perceived usefulness of 

the system and user satisfaction. Similar effects can also be found in the report of Balaban, Mu 

and Divjak (2013) that service quality directly and positively affects perceived usefulness and 

user satisfaction toward IS. Therefore, this study proposes the following hypotheses: 

(11) Hypothesis H11: Service quality positively affects the perceived usefulness of IS in 

government agency. 

(12) Hypothesis H12: Service quality positively affects the user satisfaction of IS in 

government agency. 

 

Performance expectancy is a common technological attribute that contribute to positive 

user attitudes and user satisfaction in mandated use situations (Brown et al., 2002). When the 

use of the technology is mandatory, perceived usefulness serves to encourage positive attitudes 

toward and user satisfaction with system use by enhancing efficiency and minimizing effort in 

using the technology, respectively. Therefore, this study proposes the following hypothesis: 

(13) Hypothesis H13: Perceived usefulness positively affects the user satisfaction of IS in 

government agency. 

 

In measuring IS success, Wang and Wang (2009) showed that user satisfaction directly and 

positively influences net benefits, i.e. IS performance. Petter et al. (2008) found a very strong 
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positive relationship between user satisfaction and net benefits. Davis (1989) found that 

perceived usefulness is a strong indicator of IS success which is the IS performance. Therefore, 

this study proposes the following hypotheses: 

(14) Hypothesis H14: Perceived usefulness positively affects the IS performance in 

government agency. 

(15) Hypothesis H15: User satisfaction positively affects the IS performance in government 

agency. 

 

2.3 Upper-level Organizations of Government Agencies regarding EDRMS 

The National Archives Administration (NAA) was established in November 2001 as the 

supreme governing entity charged with educating, promoting, and advancing the use of 

EDRMS among government agencies at all levels. This study uses EDRMS as the target IS for 

investigating the partnership in government agencies and IS vendors. 

We now discuss how these mechanisms operate in the context of EDRMS projects. The 

higher degrees of social embeddedness could be characterized by the support from upper-level 

organizations such as upper-level agency, NAA and software vendors. Powerful participants 

could actually force upper-level organizations to disclose resources. Under such conditions, 

partners are more likely to agree on important goals and how work should be accomplished. 

From the concept of hierarchical linear modeling, for ex-ample, the documentation and 

EDRMS processes in agencies are regulated by the rules launched by NAA. Thus, support from 

upper-level organizations is an important aspect of social embeddedness in IS projects. That is 

support from upper-level agency, NAA and software vendors. Therefore, this study proposes 

the following hypotheses: 

(16) Hypothesis H16: The support from upper-level agencies including NAA, software 

vendor positively affects the IS performance in government agency. 

 

This study uses IS success model as conceptual basis and extends it from organization level 

to upper organization level. The research model posits that top-management leadership, shared 

norms and collective efficacy affect both perceived usefulness and user satisfaction. 

Additionally, system, information and service quality affect both perceived useful-ness and user 

satisfaction. The amount of perceived usefulness influences the degree of user satisfaction. 

Perceived usefulness and user satisfaction affect the degree of IS performance. Each line in the 

figure diagram is a hypothesis about an independent causal relationship between the constructs. 

This model will be tested by structural equation modeling (SEM) method. Besides, the upper-

level factors are taken into consideration for another hierarchical linear modeling (HLM) testing. 
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Figure 1. Research Framework 

III. METHODOLOGY 

 

On the basis of the proposed research framework, this study first identifies the specific 

constructs to be examined and then uses relevant measures from prior research to operationalize 

them. Several domain experts review a preliminary questionnaire and pro-vide their evaluative 

feedback. The e-government policy in Taiwan claims that all agencies need to implement 

EDRMS for the fulfillment of the Information Freedom Act. Since agencies in Taiwan should 
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encapsulate the digital signature technology in EDRMS, it reflects the mandatory adoption of 

an information technology. Therefore, this study takes EDRMS as the target IS in government 

agencies in Taiwan. This study will take a key informant approach by targeting records staffs, 

who understand the implementation and current practice of EDRMS within the agency. The 

survey packet, consisting of a cover letter describing the objective, data management plan and 

the questionnaire of this study, will be sent to government agencies via postal mail. After data 

collected, factor analysis and Cronbach’s alpha will be used to evaluate the construct validity 

and reliability of each construct. Structural equation modeling (SEM) will be used for testing 

the fitness of proposed model in organization level, i.e. Level-1. Besides, HLM will be used for 

testing the significance of factors as in Figure 1. After that, this study proposes findings and 

managerial implications. 

IV. RESEARCH RESULTS 

 

Table 1. Final estimation of fixed effects of ISP 

Fixed Effect Coefficient Standard Error T-ratio Approx. d.f. P-value 

TOP to PU -0.000619 0.024455 -0.025 20 0.98 

TOP to SAT 0.023392 0.017414 1.343 20 0.194 

SN to PU 0.261702 0.034158 7.662 20 0.0001 

SN to SAT 0.092513 0.033471 2.764 20 0.012 

CE to PU 0.102345 0.050265 2.036 20 0.055 

CE to SAT 0.165811 0.019913 8.327 20 0.0001 

SQ to PU 0.109836 0.054377 2.02 20 0.057 

SQ to SAT 0.21704 0.046119 4.706 20 0.0001 

IQ to PU 0.067128 0.058776 1.142 20 0.267 

IQ to SAT 0.186419 0.039879 4.675 20 0.0001 

SVQ to PU 0.320487 0.050931 6.293 20 0.0001 

SVQ to SAT 0.09964 0.048605 2.05 29 0.054 

PU to SAT 0.74399 0.038 1.958 20 0.064 

PU to ISP 0.27956 0.029187 9.578 20 0.0001 

SAT to ISP 0.249658 0.026383 9.463 20 0.0001 

ULS to ISP 0.08171 0.025976 3.146 18 0.006 

*** p<0.01; ** p<0.05; * p<0.10     

  

In social factors perspective(H1~H6), top management(TOP) is not statistically significant 

to both perceived usefulness(PU) (p value = 0.98) and user satisfaction(SAT) (p value = 0.194). 

Therefore, H1 and H2 are not supported. One possible reason responsible for the non-

significance of H1 and H2 is its adoption context. Different from voluntary adoption, mandatory 
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technologies may cause the decrease of perceived usefulness and user satisfaction. Shared 

norm(SN) is significant to both PU (p value < 0.001) and SAT (p value < 0.05). Therefore, H3 

and H4 are supported. Collective efficacy(CE) is practically significant to PU (p value < 0.1) 

and significant to SAT (p value < 0.001). Therefore, H5 and H6 are supported. 

 In IS factors perspective(H7~H15), System quality(SQ) is practically significant to PU (p 

value < 0.1) and significant to SAT (p value < 0.001). Therefore, H7 and H8 are supported. 

Information quality(IQ) is not significant to PU (p value > 0.1) but is significant to SAT (p value 

< 0.001). Therefore, H9 is not supported and H10 is supported. Despite that most of prior 

research shows that information quality affects ther perceived usefulness, the possible 

explanation is same as the reason of H1 and H2. Mandatory technologies adoption may change 

the factors that affect the perceived usefulness. Service quality(SVQ) is significant to PU (p 

value < 0.001) and pratically significant to SAT (p value < 0.1). Therefore, H11 and H12 are 

supported. PU is significant to both SAT (p value < 0.001) and ISP (p value < 0.001). Therefore, 

H13 and H14 are supported. SAT is significant to ISP (p value < 0.05). Therefore, H15 is 

supported. 

 In Upper-level support perspective, Upper-level support(ULS) is significant to ISP. 

Therefore, H16 is supported. So the performance of online signiture system is truly affected by 

upper-level agencies’ supports. 

 

V. CONCLUSION 

 

In this study, we integrate the social embeddedness perspective and IS success perspective, 

try to find out how social and IS factors affect the IS performance. Overall, the results of this 

study support that the IS performance of online signature system’s construct is multilevel. 

However, it shows that when new technologies are adopted in mandatory context, top 

management may not positively affect the performance of IS. On the other hand, shared norm 

and collective efficacy both affect in a positive way. Most importantly, support from upper-

level agencies including NAA and software vender is helpful to facilitate the system 

performance in government agencies. 

From the practical perspective, NAA should consider to cooperate with software vendors 

to give more support to local agencies. Additionally, local agencies also should actively seek 

upper-level agencies’ help. By helping them build up some shared norm and improve the system 

and service quality, the implementation of online signature system may be more efficient and 

effective.  
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